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Editorial on the Research Topic

World AIDS Day 2022: Putting ourselves to the test: achieving equity to

end HIV

Outstanding results have been achieved over the last four decades in terms of

antiretroviral (ARVs) access and coverage (1) thanks to the introduction of generic

medications worldwide (2) that have helped many regions to achieve the UNAIDS target

(3, 4) of 95-95-95% of diagnosed, treated and virologically suppressed People Living

With HIV (PLWH). Now, an additional target, defined as the 4th 90, has been added

to go beyond the simple virological control and aim at healthy aging in such a diverse

population (5).

The WHO (6), which has been recommending the “treatment for all” approach since

2015, has also focused on universal and equitable access in order to optimize the provision

and uptake of ARVs in all countries and, in particular, among disproportionately affected

communities. For instance, despite more than 30 years of massive mobilization by national

governments and external donors, in Sub-Saharan Africa (SSA, the most affected region

by the HIV epidemic), equity in HIV programs remains a challenge (7). Equity in HIV

management means providing similar opportunities to minorities, irrespective of age or

gender, and, most importantly, across different countries, recognizing that vulnerable

populations are those most in need and least supported (8).

Treatment equity is a challenge in terms of testing rates, ART coverage, adherence

to visits and medication, and virological suppression rates. This happens because of

educational, structural, social, cultural, political and economic reasons (9, 10) and

challenges in implementation vary by region, country, and community, making equitable

opportunities a mirage. Of course, roadblocks are present in all countries, although at

different levels and magnitudes and for different reasons, requiring distinct regionally-

based approaches. This implies a deep understanding of the geographical diversities in

terms of health system capacity, economic scenarios, key populations, political settings,

religious beliefs and regional stigma, without forgetting the needs and preferences of

PLWH. Bridging the gap is mandatory as high levels of ARV coverage and prevention

strategies are needed in order to achieve HIV infection control and, possibly, elimination.

The aim of this Research Topic is to focus on the persistent gap in equitable access to

HIV care around the world. The present Research Topic sheds light on local experiences

from Africa to Qatar, Iran, India, Taiwan, China, Australia and North America, and across

different settings and key populations, addressing persistent cultural barriers, unmet needs

and delays of health systems.
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HIV testing

HIV testing is the most cost-effective measure for the

prevention and control of HIV transmission, and despite significant

increases in access toHIV care over the past two decades, disparities

are still important (8). In Sub-Saharan Africa there is still wide

variation in the frequency of testing with clear geographical

hotspots of inequality (11).

Alie and Negesse used a machine learning approach in an

attempt to predict which adolescents are at a high risk of infection

in Ethiopia. Based on data from 4,502 adolescent respondents, they

identified predictors for targeted screening strategies in this setting.

Zhang et al. conducted a qualitative study of 26 Asian-born

MSM living in Australia about their attitude toward HIV self-

testing as an additional testing opportunity. This option may be of

help in reducing the risk of transmission in high-risk populations.

Farag et al. reported on HIV testing in Qatar, a country where

∼90% of the total population comprises expatriates and has a single

provider of outpatient HIV services. HIV testing is extensively

conducted as part of many clinical situations or common practices

(such as applying for a job or university, before marriage, or before

moving to Qatar), although no data are available on the sexual

behavior of both residents and migrants.

Stigma and vulnerability

The stigma of HIV infection has been a major barrier to

voluntary and confidential HIV testing. In fact, more than 40

years into the global HIV pandemic, social and internalized stigma

remains one of the major determinants of low levels of testing, fear

of disclosure, isolation and depression (12).

Bouabida et al. addressed the obstacles to individual

engagement in the HIV care cascade. These range from stigma

and vulnerability to mental health problems and payment models,

confirming that treatment adherence is only one part of HIV care.

Ferri France et al. reported on a peer-led HIV self-stigma

intervention aimed at improving the self-worth and well-being of

62 adolescents and young PLWH in Zimbabwe. This is a qualitative

study of the perceived impact of a self-stigma intervention, which

has rarely been explored in young individuals.

Goodman et al. reported on how HIV stigma still predicts

subsequent reporting of ever having been tested; the authors

have promoted an experimental approach to building a generative

context for community-led HIV prevention, now involving over

10,000 rural Kenyans in 39 villages. It is a creative approach aimed

at overcoming the persistent barrier to HIV control in rural areas.

Key populations still face widespread criminalization. For

instance, a negative HIV test is required for migrant workers who

want to stay in a country such as Russia (13).

Skuban-Eiseler et al. reported on 28 PLWH who experienced

restrictions regarding their access to healthcare, mostly in Russia

and Ukraine, and mostly detainees, creating important barriers in

the fight against HIV. Decriminalization should be the very first

step toward acceptance, inclusion and openness to testing.

There is still a long way to go before stigma and discrimination

can be overcome worldwide.

Prevention strategies

Pre-exposure prophylaxis

Oral (14–16) and long-acting (LA) PrEP options (17, 18) have

been shown to be very effective in reducing the risk of HIV

acquisition, overcoming the limitations of adherence and lack of

persistence associated with oral regimens, and are considered the

most effective and potentially game-changing opportunities in the

fight against HIV to date (18, 19). However, PrEP implementation

is slowed down by social and structural barriers for some groups

of individuals, making them vulnerable people (19, 20). Oral PrEP

programs among adolescent women in Africa have shown a high

discontinuation rate (up to 80%) at 6 months (21). Black/African

American and Hispanic/Latino individuals, who account for 47

and 39% of estimated new infections in the US (22) have a low

level of PrEP uptake (19). In Europe, 13 countries reported that

PrEP had not even been implemented by 2023 (23) confirming

the slowness of the process. Adolescent girls, who account for 76%

of all new infections worldwide (10–19 years) (24), need strong

PrEP interventions.

Ung et al. explored the preferences for HIV prevention

strategies (PrEP, condom use or no strategy) among 286 Asian-

born MSM living in Australia. The higher preference for the

PrEP option (52%) confirms its high attractiveness. PrEP needs

to be implemented rapidly and extensively in order to cover all

the geographical areas, diverse populations, and especially the

most vulnerable.

Premarital and antenatal testing

Antenatal testing is a crucial step in preventing mother-to-

child transmission of HIV. Inequalities in the use of health

services in pregnant women in Sub-Saharan Africa have

been confirmed (25), with significant differences between

countries, as only 74% of women were tested for HIV during

antenatal care. Socioeconomic status, area of residence and

level of education/knowledge about HIV/AIDS influenced

testing rates.

Birhanu et al., who interviewed more than 10,000 women in

Ethiopia, confirmed that only 21% of study participants reported

pre-marital testing which is quite alarming as HIV testing should

be part of a public health program.

Tsega et al. report on the low uptake (34%) of HIV testing

during prenatal services in 4,152 women in Ethiopia. Level of

education, recent health visits, stigma-free attitudes and not

living in rural areas are associated with the rate of testing. Such

demographic and cultural determinants are not new, unknown or

unpredictable, confirming the persistence of traditional barriers.

Zhou et al., in a meta-analysis, reviewed the effectiveness

of interventions to improve ART adherence in 2,900 pregnant

women, according to nine studies. Their findings acknowledge

the role of enhanced standard of care (±supporter) and

device reminders as important tools to improve adherence

during pregnancy.
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Key populations

As addressed by Bouabida et al., many are the barriers to

health system access faced by PLWH, which may vary according

to country and setting, in particular for vulnerable populations.

Minorities

For a number of reasons minorities lack HIV literacy (defined

as one’s ability to acquire, communicate and manage basic health

information and services), are at higher risk of infection, have lower

ARV coverage, and are therefore less likely to be on treatment and

virologically suppressed (26).

Shi et al. reported on the average viral suppression rate

among PLWH in 46 counties in South Carolina (USA). Their

findings revealed that counties with high racial/ethnic residential

segregation were more likely to have virologically unsuppressed

individuals, confirming that health disparities in HIV treatment

and care exist in underserved populations.

An et al. investigated factors associated with patient activation

(defined as an individual’s knowledge, skills and confidence) among

Yi minority PLWH in China. Their low level of activation was

associated with lower ART efficacy, suggesting the necessity for

targeted strategies.

Men who have Sex with Men

MSM are still at high risk for HIV and other sexually

transmitted infections (STIs) worldwide.

Guo et al. reported on the risk of HIV and STIs among 572

MSM using mobile geosocial networking applications in southern

China. Although app users were more likely to engage in high-risk

sexual behaviors, the prevalence of HIV and other STIs appeared

similar to non-app users.

People who inject drugs

New HIV infections among intravenous drug users (IVDUs)

are increasing in some European countries (27). In 2022, no

European country had achieved all 95-95-95 targets (28) for the

continuum of care among IVDUs, confirming that they are less

likely to be diagnosed, linked to care and virologically suppressed.

Roshanfekr et al. reported low levels of testing in IVDUs in Iran,

with only 70% of them reporting lifetime HIV testing. These data

suggest that much work still needs to be done to reach individuals

traditionally at risk.

Children

In 2021, an estimated 2.73 million children aged 0–19 years

were living with HIV, with the majority (80–90%) in sub-Saharan

Africa (29). In 2022, only 52% of children aged 14 or younger were

on treatment, while 60% of children aged 5–14 years were still

not being treated (30). In a meta-analysis including 4,422 young

participants, the prevalence of good treatment adherence was 73%

(31). Virological response in this subset is still a challenge due to

adherence issues, family and patient factors, education, stigma, and

relationships with healthcare personnel, and is hampered by limited

pediatric formulations (32).

Ally et al. described the determinants of virological suppression

in 1,980 children in Tanzania. Despite a remarkable rate of

virological suppression (85%), predictors of successful outcomes

include the presence of support groups, health insurance, food

security, and family size, confirming the multifaceted nature of

treatment success.

Lao et al. reported on the 13-year treatment efficacy of an

LPV/r-based regimen in 458 children in China. Their findings

confirm the lower ART performance in rural settings and the

insufficient implementation of INSTI-based regimens in the

pediatric population.

Chakakala-Chaziya et al. compared the clinical outcomes in

27,229 PLWH of different age groups in Malawi, suggesting that

younger and older adolescents were less likely to achieve virological

suppression compared to adults, mainly due to adherence issues.

Older people

A growing number of people living with HIV are aging,

with approximately one-fifth of this population aged 50 years

and older worldwide. PLWH experience more comorbidities and

geriatric syndromes than aged-matched negative individuals, along

with social isolation, stigma, mental health problems and care

integration challenges that deserve further study (33).

Late presenters

Late presentation (i.e., HIV diagnosis with a CD4 count

<350 cells/µL or an AIDS-defining event) is one of the major

obstacles to achieving control of the HIV epidemic worldwide.

A recent European survey reported that 28,889 PLWH (50.4%

of those included between 1981 and 2019) were classified as late

presenters (34).

Xu et al. presented real-world data on HIV late presentation

and its determinants in China. A high rate (57% out of 2,300 newly

diagnosed individuals) were late presenters, confirming the current

issue and the need for targeted measures.

Sharafi et al. estimated the duration of delayed diagnosis in Iran

through a CD4 depletion model analysis. Many PLWH have no

history of regular HIV testing, they are unaware of their disease and

delay the opportunity to seek treatment and avoid transmission.

Quality of life in PLWH

QoL, which has been set up as the 4th 90 in the UNAIDS goals,

refers to the ability of PLWH to experience healthy aging, which

involves a number of challenges.

Senkoro et al. investigated QoL and its associated factors among

500 PLWH aged >60 in Uganda. Their findings identify both
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geriatric syndrome and financial stability as factors affecting the

QoL and help focus on the peculiar aspects of older PLWH.

Zhong et al. found a relatively low level of QoL in 401 PLWH

in China. These findings highlight how comorbidities and mental

health issues may affect their personal wellbeing, especially in

older adults.

Krulic et al. provided an implementation study of an HIV peer

navigation program in Australia. The aim is to describe how the

peer navigation relationship can help provide insights and a sense

of “acceptance, belonging and reassurance”, favoring connection

to services and community while improving the quality of life

for PLWH.

Bernard et al. submitted a qualitative study of Group

Interpersonal Therapy for the treatment of depression in PLWH in

Senegal, focusing on this neglected issue, especially in Sub-Saharan

Africa, which requires strong investment and is a crucial point for

the QoL of this population.

HIV-2 infection

Finally, there is a need to fill the gap for HIV-2 infection (less

common compared to the HIV-1 epidemic) as limited treatment

options are available for this setting due to fewer effective ARV

classes, fewer clinical studies of second-line alternatives, a higher

risk of resistance at failure and a scarcity of randomized trial data

to guide treatment choice (35).

Closing the gaps in the HIV epidemic

Implementation and access to treatment and prevention

tools are still lagging in many countries because of

unresolved issues. No single tool or option will fit all

countries and settings or may be sufficient to put an end

to the HIV epidemic. Cooperation and creative strategies

should be tailored, to understanding the diverse and

multifaceted scenarios.

Critical steps should be pursued as follows:

• Promote public health campaigns to reduce HIV-associated

stigma, including through creative approaches (Goodman

et al.) as it still represents a major barrier in the fight

against HIV.

• Channel higher efforts into regions with high HIV rates to

further expand ART coverage.

• Understand and recognize the disparities in ARV uptake, to

identify and reach key populations.

• Find alternative ways to prescribe, deliver and monitor both

treatment and prevention tools, prioritize free PrEP options,

favor LA strategies and support their implementation, uptake

and adherence, and allow individuals to purchase PrEP

online (23, 36). PrEP prescription and monitoring can be

largely mediated by trained nurses to overcome the shortage

of clinicians to whom individuals can be referred at the

beginning of the process or as needed.

• Support integration strategies (37).

• Expand treatment opportunities for individual with drug-

resistance viruses.

• Promote QoL, including mental health.

• Being creative and innovative in HIVmanagement can help be

successful. Technology and telehealth can promote awareness

and antiviral uptake, help overcome time and distance barriers

to accessing or monitoring services, and improve adherence

and retention in care for minorities where PrEP use is a

challenge (38, 39).

HIV testing along with stopping transmission through

universal treatment and PrEP implementation are the cornerstones

of HIV prevention, and all strategies will fail as long as inequalities

survive. Disentangling all the critical issues is mandatory to stop the

epidemic at a time when HIV eradication is still far from reality and

an effective vaccine is not available.
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Interventions to improve
antiretroviral adherence in
HIV-infected pregnant women:
A systematic review and
meta-analysis

Jie Zhou1†, Jingyi Yun1†, Xinxin Ye2, Wen Liu2, Wenhan Xiao2,

Peige Song2* and Hongmei Wang1*

1Department of Social Medicine of School of Public Health and Department of Pharmacy of the First

A�liated Hospital, Zhejiang University School of Medicine, Hangzhou, Zhejiang, China, 2Department

of Social Medicine of School of Public Health and Women’s Hospital, Zhejiang University School of

Medicine, Hangzhou, China

Background:Medication adherence in HIV-infected pregnant women remains

suboptimal. This systematic review and meta-analysis aimed to evaluate the

e�ectiveness of interventions on improving antiretroviral adherence targeting

among HIV-infected pregnant women.

Methods: Five databases were screened to identify quasi-experimental studies

and randomized controlled trials. The risk ratios (RR) and confidential intervals

(CI) were extracted to estimate the improvement in antiretroviral adherence

after interventions comparedwith control conditions. This studywas registered

with PROSPERO, number CRD42021256317.

Results: Nine studies were included in the review, totaling 2,900 participants.

Three interventions had significance: enhanced standard of care (eSOC, RR

1.14, 95%CI 1.07–1.22, Z = 3.79, P < 0.01), eSOC with supporter (RR 1.12,

95%CI 1.04–1.20, Z = 2.97, P < 0.01) and device reminder (RR 1.33, 95%CI

1.04–1.72, Z = 2.23, P = 0.03).

Discussion: The study supported the eSOC and the device reminder as

e�ective intervention strategies for improving HIV medication adherence.

Based on the current findings, the study called for more e�orts to

improve antiretroviral care for pregnant women through involving multicenter,

large-sample, and high-quality research and combining the device reminder

with other intervention methods.

Systematic review registration: https://www.crd.york.ac.uk/prospero/

display_record.php?ID=CRD42021256317, identifier CRD42021256317.
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HIV, medication adherence, antiretroviral therapy, pregnant women, systematic
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Frontiers in PublicHealth 01 frontiersin.org

12

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2022.1056915
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2022.1056915&domain=pdf&date_stamp=2022-12-08
mailto:rosa@zju.edu.cn
mailto:peigesong@zju.edu.cn
https://doi.org/10.3389/fpubh.2022.1056915
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fpubh.2022.1056915/full
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42021256317
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42021256317
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Zhou et al. 10.3389/fpubh.2022.1056915

Introduction

There are approximately 37.6 million people suffering from

HIV globally. In 2020, more than half of the people living

with HIV (PLWH) were in eastern and southern Africa, with

females accounting for nearly 50% of new HIV infectors (1, 2).

Owing to various Prevention of Mother-to-Child Transmission

(PMTCT) programs, 95% of HIV-infected pregnant women

living in eastern and southern Africa had access to antiretroviral

medicines to reduce mother-to-child transmission of HIV.

Despite emerging preventive programs worldwide, the HIV

prevention services are less assessable in Eastern and Southern

Africa (2–7). Moreover, poor adherence to medication was

commonly found in HIV-infected pregnant women (8, 9). It

was suggested that the medication adherence declined across the

gestation, and was lower in the postnatal period compared to the

prenatal period (10–15).

Multiple factors could lead to inadequate adherence to

medication among pregnant women living with HIV, including

depressive symptoms, financial dependence, morning sickness,

social stigma, and caregiver burden (16–19). Additionally, in

resource-shortage regions, such as South Africa, non-disclosure

of HIV serostatus to life partners was significantly associated

with poor adherence during pregnancy (20). To address such

inadequate adherence, a series of interventions have been

implemented and evaluated, such as incentives, short message

service (SMS), supporters, and cognitive behavioral therapy

(21–24). However, the evidence regarding their effectiveness

of improving adherence remains mixed (25). For example, the

enhanced standard of care (eSOC), as one of the primary

interventions, is used to provide counseling or short educational

sessions on medication adherence for pregnant women living

with HIV. While no significant group difference in pharmacy

adherence was found in a study based on video-viewing (25,

26). Moreover, measurements to evaluate medication adherence

have been inconsistent (27). According to the evidence base,

the pill count and self-report are the most commonly used

among interventional studies (28). Meanwhile, several research

used the medication events monitoring system (MEMS) as the

outcome measurement, which records times of opening the

container by using a microprocessor (29–31). As a result of

measurement inconsistency, the barrier is created to comparison

among different interventions.

Additionally, according to the 90-90-90 target, 90% of

people living with HIV globally should be diagnosed, 90% of

those diagnosed should receive antiretroviral therapy (ART)

and 90% of them ought to achieve virological suppression

(32). A meta-analysis evaluated the effectiveness of various

interventions to improve adherence in pregnant women in

sub-Saharan Africa. In their study, pregnant women who

had not received medication before the intervention were

included together with PMTCT program participants. As such,

the denominator in calculating medication adherence rate

was a mixture of HIV-infected pregnant women who chose

to start to take medicine and PMTCT program participants,

making it difficult to distinguish the effects of intervention

itself and PMTCT. Besides, little is known about whether or

how different study characteristics, including study design,

setting, measurements used, and intervention duration,

impact the effectiveness of the previous intervention to

improve medication adherence among pregnant women. To

fill these gaps of knowledge, the current meta-analysis sought

to investigate the effectiveness of different interventions

in medication adherence which may provide insights

for better approaches to support pregnant women living

with HIV.

Methods

The Preferred Reporting Items for Systematic Reviews and

Meta-Analyses (PRISMA) guideline was used for this systematic

review and meta-analysis (33). This review was registered in

the international prospective register of systematic reviews

(registration number: CRD42021256317). Two reviewers

conducted the review independently and disagreements

between the two reviewers were resolved through discussing

with a third reviewer.

Search strategy and selection criteria

To reduce heterogeneity caused by the development of

adherence intervention in recent years, we only included

studies that were conducted in 2000s and therefore limited

the publication date of articles to January 2000 till May

2021. Five databases were searched: Cochrane Central

Register of Controlled Trials, PubMed, Embase, CINAHL,

and Web of Science. We also updated the search of

conference abstracts and non-article texts on the Bielefeld

Academic Search Engine. The search terms were split

into four components: HIV/AIDS, pregnancy, medication

and adherence. A detailed search strategy is presented in

Supplementary Table S1.

Studies that met the following criteria were included in

this meta-analysis: (1) participants were HIV positive pregnant

women only; (2) studies defined clear medication adherence

measures; (3) studies were randomized controlled trials (RCTs)

or quasi-experimental studies. Studies were excluded if they

reported a medication initiation ratio improved by the

prevention of transmission program instead of medication

adherence outcome.

Researchers (JZ and JYY) independently reviewed all titles

and abstracts after duplications had been removed and then

conducted a full-text review following the inclusion and

exclusion criteria. A third investigator (XXY) participated in
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the discussion regarding the eligibility of studies when any

discrepancies occurred.

Data extraction for the included studies was completed

using a standardized extraction form. The following data were

included: (1) study characteristics (e.g., first author, publication

year, country, and study design); (2) demographics of the study

sample (e.g., age and sample size); (3) intervention approaches,

measures of adherence, and thresholds of adherence. The

definition of adherence was the proportion of women adherent

to medication in the intervention and control groups (34).

Adherence data from each article has been dual reviewed by

JZ and JYY and then transferred into absolute number format.

Discrepancies were consulted with the third investigator (XXY).

The quality of the included RCTs and quasi-experimental

studies was assessed based on the Cochrane guideline (35).

An overall score of study quality was first assigned and

then the quality of reporting, internal validity (bias and

confounding), power and external validity were marked by

two researchers independently. All marks were classified into

three levels, including (1) level A: less than or equal to three

unsatisfied criteria; (2) level B: greater than three but less

than seven unsatisfied criteria; (3) level C: greater than or

equal to seven unsatisfied criteria. There are five dimensions of

quality evaluation based on the Grading of Recommendations

Assessment, Development, and Evaluation (GRADE) system:

the risk of bias, inaccuracy, inconsistency, indirectness, and

publication bias (36–38). GRADEpro software was used in this

process and the quality of the evidence was categorized into four

levels to reflect the strength of evidence: high quality, medium

quality, low quality, and very low quality.

Data analysis

The extracted data were exported to Review Manager

5.4 software for meta-analysis. Risk ratios (RRs) and 95%

confidence intervals (CIs) were used to quantify the association

between intervention effect and adherence to medication. Since

intervention was used as “exposure,” it could be interpreted as a

protective factor if RR and corresponding 95% CI are above 1.

Heterogeneity was assessed using the I2 statistic.

Heterogeneity refers to the variation between the included

studies assessed as follows: if I2 ≤ 49%, this was considered

“low” heterogeneity; if I2 = 50 − 74%, this was considered

“moderate” heterogeneity; and if I2 ≥ 75%, this was considered

“high” heterogeneity (39). Subgroup analyses were conducted

to investigate the extent to which study characteristics and

adherence measures may have been potential sources of

heterogeneity. A random-effects model was chosen when

considerable heterogeneity was found within a subgroup. A

funnel plot was used in reporting publication bias. The number

of included studies in our meta-analysis is <10, which means

the result of regression may be unstable, in this case, the results

of meta-regression were presented in supplement (40).

FIGURE 1

Flowchart of study selection.
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TABLE 1 Characteristics of studies included (N = 9).

References Country Setting Study design Sample

size

Age

mean ± SD

Intervention Length of

time (m)

Description of intervention methods ADH

measurea
THD of

ADHb, %

Cheng et al. (46) China Urban Randomized

controlled trial

60 26.0 Device

reminder

3 Participants used an intelligent electronic medicine kit

that can help patients remind them to take drugs

constantly.

Electronic

monitoring

systems

>95%

Kieffer et al. (45) Swaziland Urban

and rural

Quasi-experimental

study

922 NRc eSOCd 4 Participants received care by nurses who had a 1-day

training course which was provided to increase

knowledge and skills in provision of PMTCT and to

enhance confidence and skills in counseling.

Dried blood

spots

detection of

NVP

Kim et al. (26) Malawi Urban Randomized

controlled trial

306 27.4 eSOCd 1 Participants received VITAL (Video-intervention to

Inspire Treatment Adherence for Life) before ART.

Pill count ≥90%

Kiweewa et al. (23) Uganda Rural Randomized

controlled trial

85 27.3±5.2 Supporter 12 ART nurses managed most follow-up visits at longer

intervals between visits, and patients were supported by

peer counselors and home visiting.

Pill count ≥95%

Mepham et al. (44) South Africa,

Kenya, and

Burkina Faso

Rural Randomized

controlled trial

94 NR eSOCd 9 Adherence counseling carried out by pharmacy staff and

additional adherence counseling was provided by Zulu

interviewers experienced in adherence counseling and

with similar social backgrounds to mothers.

Pill count ≥95%

Nance et al. (41) Tanzania Urban Cluster randomized

controlled trial

678 NR eSOCd with

supporter

11 Participants received interventions with four integrated

components: (1) formal linkage of CHWs to health

facilities; (2) CHW-led antiretroviral therapy (ART)

adherence counseling; (3) loss to follow-up tracing by

CHWs; and 4) Action Birth Cards (ABCs), a birth

planning tool.

Medication

possession

ratio

≥95%

Okonji et al. (43) Kenya Urban Quasi-experimental

study

434 24.0 (21.0–27.0)d eSOCd with

supporter

6 The status of participants between 14 weeks and 24

weeks postpartum who received adherence counseling

and social support from study staff.

Pill count ≥95%

Weiss et al. (42) South Africa Rural Randomized

controlled trial

24 28.2± 7.1 eSOCd 1 Participants took part in 4 successive sessions utilized a

cognitive-behavioral training approach, which were led

by trained gender-matched facilitators.

Dried blood

spots

detection of

antiretroviral

drugs

Yotebieng et al. (22) Congo Urban Randomized

controlled trial

297 28.5 (25.0–34.0)d Incentives 17 Participants received standard of care plus small and

increasing cash payments.

Pill count 100%

aADHmeasure, adherence measure; bTHD of ADH, threshold of adherence; cNR, not reported; deSOC, enhanced standard of care; emedian age and interquartile range.
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Results

The database search yielded 4,620 records and the citation

search yielded 17 records. The 17 studies retrieved in the citation

search came from a systematic review exploring the similar

topic. After removing 900 duplicate studies, the remaining

records’ titles and abstracts were reviewed. Of these, 3,642 were

found to be irrelevant and were therefore excluded. Then two

researchers independently reviewed the full texts of 75 studies

retrieved from the database search and 15 reports from the

citation search. With 81 studies excluding due to the unmet

population, study design, and outcome, a total of nine studies

were finally included in this meta-analysis (Figure 1) (22, 23, 26,

41–46).

Study characteristics

The nine selected studies including 2,900 HIV-positive

participants were published between 2011 and 2020. The main

characteristics of each study are shown in Table 1. Except for

one study conducted in China, the rest included studies were

all from Africa. In terms of study design, the included studies

comprised seven randomized controlled trials and two quasi-

experimental studies. Five of these studies were conducted in

urban settings, three were conducted in rural settings and one

was conducted in both urban and rural settings. Six studies

reported demographics showed that themean age of participants

was under 30 years. For the outcomes measurement, five of

the studies collected adherence data by counting the remaining

pills, two used dried blood spots (DBS), one used medication

possession ratio (MPR), and one used electronic monitoring

systems (EMS). Participants from those studies were considered

adherent to medication according to each standard of studies

with the adherence threshold of at least 90%. The other two

studies used DBS, which adapted the detection of antiretroviral

drugs in a blood sample as the measurement of adherence.

Intervention characteristics

The included studies evaluated four medication adherence-

improving interventions and one mixed intervention. Our

present study referred to the following definitions described

by Kanters et al. for intervention classification: (1) enhanced

standard of care (eSOC), which is a commonly used intervention

including adherence counseling and group sessions aiming at

increasing participants’ knowledge of ART as well as motivation

to adopt ART; (2) supporter, defined as any kind of support from

peer, family, health educator or other individuals; (3) incentive,

which means the use of material or financial reward; (4) device

reminder, referring to interventions that use an alarm clock, T
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FIGURE 2

Overall forest plot showing the impact of di�erent improvement approaches to medication adherence.

electronic medicine kit, or other devices to manage medication

intake (47).

Quality assessment

Quality assessment scores of included studies are shown

in Table 2. Four of the nine studies were rated as level

A, and five of them were rated as level B. No study was

rated as level C. All studies recruited participants from

representative samples.

Main analysis

Figure 2 shows the overall effect sizes for studies that

reported the impact of five approaches to improve the

adherence to medication of pregnant women living with

HIV. Of the total participants analyzed, 1,139 of 1,636

(69.6%) in intervention groups and 1,028 of 1,698 (60.5%)

in control groups had good medication adherence (RR

1.11, 95%CI 1.07–1.17, Z = 4.91, P < 0.01). In our meta-

analysis, three interventions that made a significant impact

were: eSOC (RR 1.14, 95%CI 1.07–1.22, Z = 3.79, P <
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TABLE 3 Subgroup analyses by study characteristics.

Subgroup n Statistical method Risk ratio

(95% CI)

Z P I2 (%)

Overall 9 Mean difference

(M-H, fixed, 95% CI)

1.12 (1.07, 1.17) 4.91 <0.01 43

Adherence measures

Dried blood spots 2 Mean difference

(M-H, fixed, 95% CI)

1.17 (1.08, 1.26) 4.06 <0.01 0.0

Pill count 5 Mean difference

(M-H, fixed, 95% CI)

1.06 (1.01, 1.12) 2.27 0.02 0.0

Medication possession ratio 1 Mean difference

(M-H, fixed, 95% CI)

1.27 (0.99, 1.65) 1.85 0.06 /

Electronic monitoring systems 1 Mean difference

(M-H, fixed, 95% CI)

1.12 (1.07, 1.17) 2.23 0.03 /

Study setting

Urban 5 Mean difference

(M-H, fixed, 95% CI)

1.10 (1.03, 1.18) 2.74 <0.01 15

Urban and rural 1 Mean difference

(M-H, fixed, 95% CI)

1.16 (1.08, 1.25) 3.91 <0.01 /

Rural 3 Mean difference

(M-H, fixed, 95% CI)

1.03 (0.96, 1.10) 0.85 0.40 0

Region/country

Africa 8 Mean difference

(M-H, fixed, 95% CI)

1.11 (1.06, 1.17) 4.67 <0.01 39

China 1 Mean difference

(M-H, fixed, 95% CI)

1.33 (1.04, 1.72) 2.23 0.03 /

Study design

Quasi experimental design 2 Mean difference

(M-H, random, 95% CI)

1.12 (1.04, 1.20) 2.96 <0.01 55

Randomized controlled trial 7 Mean difference

(M-H, fixed, 95% CI)

1.12 (1.02, 1.22) 2.45 0.01 48

Length of intervention

≤6 months 5 Mean difference

(M-H, fixed, 95% CI)

1.13 (1.07, 1.18) 4.90 <0.01 18

> 6 months 4 Mean difference

(M-H, random, 95% CI)

1.06 (0.93, 1.19) 0.88 0.38 52

Published year

Before 2015 5 Mean difference

(M-H, random, 95% CI)

1.09 (1.01, 1.17) 2.25 0.05 56

2015 and later 4 Mean difference

(M-H, fixed, 95% CI)

1.14 (1.02, 1.26) 2.38 0.02 28

The bold values indicate the values which are statistically significant at the level of 0.05.

0.01), eSOC with supporter (RR 1.12, 95%CI 1.04–1.20, Z

= 2.97, P < 0.01), and device reminder (RR 1.33, 95%CI

1.04–1.72, Z = 2.23, P = 0.03). However, there were no

statistically significant differences in supporter (RR 1.03, 95%CI

0.96–1.10, Z = 0.77, P = 0.44) and incentives (RR 1.03,

95%CI 0.88–1.20, Z = 0.33, P = 0.74) as compared with

control groups.

The overall I2 was 43.0%, while after being stratified into five

subgroups, the heterogeneity within the enhanced standard of

care group had dramatically decreased (I2 = 0%).
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Subgroup analysis

The results of subgroup analyses are shown in Table 3. The

subgroup analyses by study design showed the both significant

improvement results for quasi-experimental studies (RR 1.12,

95%CI 1.04–1.20, Z= 2.96, P < 0.01) and RCT (RR 1.12, 95%CI

1.02–1.22, Z = 2.45, P = 0.01). Moreover, the similarly positive

results were seen from the following subgroup meta–analyses:

firstly, significant changes were obtained while measured by DBS

(RR 1.17, 95%CI 1.08–1.26, Z = 4.06, P < 0.01), pill count

(RR 1.05, 95%CI 1.01–1.09, Z = 2.27, P = 0.02), and EMS

(RR 1.12, 95%CI 1.07–1.17, Z = 2.23, P = 0.03); secondly,

interventions were found to be effective while conducted in

urban (RR 1.10, 95%CI 1.03–1.18, Z = 2.74, P < 0.01), urban

and rural (RR 1.16, 95%CI 1.08–1.23, Z = 3.91, P < 0.01);

positive effect were also found in different region/country, Africa

(RR 1.11, 95%CI 1.06–1.17, Z = 4.67, P < 0.01), China (RR

1.33, 95%CI 1.04–1.72, Z = 2.23, P = 0.03); thirdly, as for

intervention duration, intervention <6 months was tested to be

significantly effective (RR 1.16, 95%CI 1.07–1.17, Z = 4.09, P <

0.01). Finally, with the development of the management package

for HIV/AIDS, comprehensive clinical care has been promoted

worldwide (48, 49). Therefore, the basic educational conditions

of earlier studies may differ from recent trials and further

analysis support that time–varying may result in heterogeneity:

before 2015 (RR 1.09, 95%CI 1.01–1.17, Z = 2.25, P = 0.02),

2015 and later (RR 1.14, 95%CI 1.02–1.26, Z = 2.38, P = 0.02).

Although I2 of study setting and measurement were low,

variations within quasi–experimental study and high GRADE

level subgroups were even higher than the total heterogeneity.

GRADE evidence of outcomes

The risk of bias might exist because of the method

of randomization, allocation concealment and unspecified

blinding (50). The overall quality of the evidence for

four adherence outcomes was moderate to high, but the

results were considered low for viral load and CD4 count

(Table 4). The funnel plot showed an even scattering of

points around the central axis, indicating no publication bias

(Figure 3).

Discussion

In this study, nine trials assessing the effect of interventions

on improving medication adherence among pregnant women

with HIV were analyzed. These nine trials that included 2,900

participants were conducted primarily in low- and middle-

income countries (LMICs) across Africa, except one RCT

conducted inHangzhou, the capital of Zhejiang province, China.

No data from high-income countries has been found. T
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FIGURE 3

Funnel plot showing publication bias for studies reporting

impact on adherence to medication of HIV+ pregnant women.

This meta-analysis found that eSOC, eSOC with supporter,

and device reminders positively improved medication

adherence among pregnant HIV-positive women compared

with standard care conditions. Pregnant women living with

HIV are particularly vulnerable, with many factors influencing

their medication-taking behavior (13, 16). It has been found

that poor knowledge of HIV/AIDS amongst pregnant women

with HIV is associated with high transmission and delay in

health-seeking behavior (49). Therefore, the eSOC intervention

has been adapted into many PMTCT programs in order to

raise awareness of pregnant women regarding HIV treatment

(51–53). Previous evidence has also shown that eSOC was

able to help these women access to social support and further

increase the medication adherence rate (25, 54). Nevertheless,

eSOC has been deemed unsustainable in LMICs due to a

lack of trained professionals (47). In contrast to the previous

meta-analysis, our study suggested that the combination of

social network support and education counseling is sufficient to

guide pregnant women to better adherence against HIV (25),

thereby, it may helpfully provide alternative measures in those

countries. This difference might be related to the study design

and measurement of medication adherence as we included

RCTs and quasi-experimental studies where upscaling programs

based on eSOC are normally absent. However, we found that

the effect of eSOC combined with supporter is even lower than

single intervention. It may be explained by the fact that visits

took by doctors or peer counselors during study was the major

intervention, so the effect was possibly obscured with prenatal

care provided by doctors or family members.

Our study also suggested that device reminder might be

particularly suitable for pregnant women living with HIV

in developing countries. It is one of the most cost-effective

interventions in the long run, however, it requires economic

input at the very beginning. Previous evidence showed that

device reminder including clocks, smart pillboxes, and other

types of equipment that could ring or flash at a time set by

users were able to reduce the incidence of forgetting to take pills,

which has been considered as a major barrier of ARTmedication

adherence (55, 56). In addition, with the social isolation and

nondisclosure of HIV, physical and mental stress were identified

as barriers to HIV therapy adherence (57). In China, pregnant

womenwithHIV/AIDS have lower social support and those who

were not disclosing HIV status to anyone other than health care

providers showed a greater willingness to receive reminders than

others (54). These results suggested that device reminders may

bemore effective with people live without enough social support,

and, more suitable for regions that could afford for the device

brought into service but hardly increase health care workers

(58). Overall, our evidence indicated that device reminders is an

effective intervention and may be better to combine with SMS,

particularly for pregnant women in LMICs. Furthermore, for

the future clinical application, peer counselors, mobile phone

text messages and other interventions are also emphasized by

WHO’s guidance on adherence support programs (59). Future

research should explore how partner and community support

combined with device reminder can be harnessed to improve

intervention effectiveness.

Subgroup analyses showed that intervention effects differed

based on study design, region, outcome measurements and

intervention duration. Moreover, the homogeneity across

subgroups indicated that geographic areas and measurement

approaches of research could be confounders in trials. Firstly,

the differences of intervention effect between regions of studies

may lie in their differentiated economic conditions and the

differences also can be explained by the diverse cultural

background of different continents, since the perceived stress

of interpersonal relationship with colleagues and even strangers

was identified as one major psychological factor of HIV-infected

women in China (60, 61). Although the vertical transmission

rates were relatively low in high-income countries or areas, the

medication adherence rates remained suboptimal reflecting by

the aspects of viral suppression and drug resistance prevention,

where pregnancy women with HIV and their children might

be facing great challenges in preventing potential transmission

and maintaining long-term life qualities (11, 12, 62). Therefore,

it is crucial for high-income countries or regions to facilitate

more ART adherence interventions during pregnancy and

postpartum. Additionally, the durations of trials in this meta-

analysis were from 1–17 months. In line with the previous

systematic review and meta-analysis (47), the alteration from

interventions were slight and seemed to wane over time after

interventions were withdrawn. Since antiretroviral therapy is

a lifelong requirement of PLWH, long-term and long-lasting

interventions are still needed for women at high risk of

inadequate adherence, especially during the postpartum period.

With regard to outcome measurements, all nine studies

using different measurements of medication adherence among
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pregnant women might overestimate or underestimate the

results (63). For example, pill count referring to the number of

dosage units calculated between clinic visits can underestimates

adherence because patients often refill their medication before

running out (27, 64). Measuring medication drug levels

through DBS has also been proven equally effective and

more patient-friendly than plasma (65). Such direct measures

are considered the most accurate, but they can only show

whether patients have taken pills rather than reveal the

detailed patterns of nonadherence. The other measurement

like MPR, which was defined as the proportion of the daily

supply obtained over refill interval, is acceptable and easy to

calculate. However, the negligence of gaps in refills can lead

to an overestimation in adherence (64, 66). Lastly, as for the

commonly used self-report method, it is a subjective method

with the advantages of low cost and simplicity (67). Given these

reasons, future studies should have more careful consideration

in selecting suitable and comparable measurements, and

then strive for intervention and measurement consistency

across economies.

While looking into the quality and potential bias of included

studies. Due to the privacy and particularity of the disease, most

of the included studies reported that the outcome assessors were

not blinded to the exposure status of participants, which could

lead to measurement bias. Allocation concealment occurred in

all of the studies, for example, in forms of sequentially numbered

opaque sealed envelopes, numbered or coded containers,

central randomization by a coordinating center, and computer-

generated randomization that is not revealed ahead of time.

These methods have effectively reduced the selection bias.

“Dropouts” refers to individuals for whom there are no endpoint

measurements, often because they dropped out of the study or

were lost to follow-up (68). In this meta-analysis, 20% loss to

follow-up or below was considered to have no impact on the

quality of evidence. The outcome indicators of the included

studies are consistent with the purpose of their studies. Lastly,

the funnel plot showed an even scattering of points along the

central axis, indicating no publication bias.

This meta-analysis has several strengths besides updating

the current evidence. First of all, it is the first meta-analysis

that used more strict inclusion criteria of adherence outcome

measurements and data format, which ensured a high quality

of studies in the final analysis. The second, we did not set

geographical limitations before retrieval, thereby, this study

added multiplex experiences to previous studies that assessed

intervention effectiveness within a particular country context.

Despite these strengths, this review has three main

limitations. First, intervention effectiveness during the postnatal

period was not assessed since none of these studies collected data

from prenatal and postnatal periods separately. Secondly, nearly

all of the included studies took place in African countries, with

the exception of one which was conducted in China. Because of

this, the results may not be generalizable to other settings and

population. Finally, the inclusion of quasi-experimental studies

might have introduced some confounds attributed to the lack of

experimental control. Similarly, the variation in interventions,

approaches and thresholds of outcome measurements might

have influenced the pooled effect size of the intervention.

Conclusions

Thismeta-analysis systematically reviewed studies published

up to May 2021 that assessed the effect of interventions on

medication adherence among HIV-positive pregnant women.

The eSOC and device reminders were found to significantly

improve adherence to medication. The results implied that

comparing to the resource-intensive eSOC, device reminders

are cost-effective and therefore may be most suitable for

enhancing adherence among pregnant women with HIV in

low-resource settings. Future research can be conducted to

investigate the implementation of device reminder interventions

in diverse contexts and its integration to the social support

systems. Current results also highlighted the future efforts

to improve antiretroviral care for pregnant women involve

multicenter, large sample, and high-quality studies that use

objective measures of adherence. In the end, this study called

for more high-quality evidence in this topic, especially from

developed countries, to inform clinical and political decision-

making which can ultimately improve health outcomes for

pregnant women living with HIV worldwide.
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University of South Carolina, Columbia, SC, United States, 5Geoinformation and Big Data Research
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Columbia, SC, United States, 6School of Medicine, University of South Carolina, Columbia, SC,

United States, 7Department of Health Services, Policy, and Management, Arnold School of Public
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Background: Viral suppression is the ultimate goal of the HIV treatment

cascade and a primary endpoint of antiretroviral therapy. Empirical evidence

found racial/ethnic disparities in viral suppression among people living with

HIV (PWH), but the evidence of the relationship between racial/ethnic

residential segregation and place-based viral suppression is scarce. Further

exploring potential structural moderators in this relationship has substantial

implications for healthcare policymaking and resource allocation. The current

study aimed to investigate the spatial-temporal disparities in the HIV viral

suppression rate across 46 counties in South Carolina from 2013 to 2018.

We also examined the impact of racial/ethnic residential segregation and the

moderation e�ect of community health, one measurement of community

engagement and volunteerism.

Methods: The proportion of PWH who achieved viral suppression for

each county and calendar year was calculated using de-identified electronic

medical records. The isolation index was calculated and used to measure

racial/ethnic residential segregation. The community health index and

other county-level factors were directly extracted from multiple publicly

available datasets. We used geospatial mapping to explore the spatial-

temporal variations of HIV viral suppression rates. Hierarchical quasi-binominal

regression models were used to examine the impacts of racial/ethnic
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residential segregation on county-level viral suppression rate by the extent of

community health.

Results: From 2013 to 2018, the average viral suppression rate across 46

counties in SC increased from 64.3% to 65.4%. Regression results revealed

that counties with high racial/ethnic residential segregation were more likely

to have a low viral suppression rate (β = −0.56, 95% CI: −0.75 to −0.37). In

counties with high levels of community health, the impact of racial/ethnic

residential segregation on viral suppression rate decreased as compared with

those with low levels of community health (β = 5.50, 95% CI: 0.95–10.05).

Conclusions: Racial/ethnic residential segregation acts as a structural barrier

to placed-based viral suppression rates and compromises the goal of the HIV

treatment cascade. Concentrated and sustained county-level interventions

aiming to improve community health can be practical approaches to promote

health equity in HIV treatment and care.

KEYWORDS

HIV/AIDS, viral suppression, South Carolina, racial/ethnic residential segregation,

community health

1. Introduction

Achieving HIV viral suppression can help improve the

immune recovery of people living with HIV (PWH) and prevent

onward transmission to others, making viral suppression the

goal of the HIV treatment cascade (1, 2). In 2019, among

the 17,589 PWH in South Carolina (SC), only 70.7% of

them achieved viral suppression, and the viral suppression

rate among PWH differed by racial/ethnic groups and

geographic locations (1, 3–6). Studies investigating the social

and structural determinants of viral suppression and identifying

the vulnerable communities could facilitate health policymaking

and community intervention development, which are critical for

promoting health equity in HIV treatment and care.

Based on the HIV care cascade model, there is a cascade

relationship between three crucial steps of the HIV care

continuum, including linkage to care, retention in care, and

viral suppression (7). According to the Joint United Nations

Program on HIV/AIDS (UNAIDS), 95% of all PWH should

know their HIV status, 95% of people with diagnosed HIV

receive sustained antiretroviral therapy (ART), and 95% of all

PWH receiving ART should achieve viral suppression by the

year 2025. The structural racism, which refers to macro-level

systems, institutions, ideologies, social forces, and processes

that generate and reinforce inequities among racial/ethnic

groups, could be salient population-level determinants of the

HIV care continuum outcomes (8). Residential segregation,

the geographic separation of racial groups’ homes, is one

pervasive type of structural racism, and it constitutes a

significant roadblock to the 2030 95–95–95 targets launched by

UNAIDS (9–11).

Racial/ethnic residential segregation leads to health

disparities through unequal access to socioeconomic

opportunities, neighborhood environment, and health

resources in segregated areas (9, 11, 12). Historical structural

racism in housing policies impeded racial/ethnic minorities

in the US from owning property and building wealth,

resulting in racial/ethnic minorities disproportionately living

in disadvantaged communities with fewer resources and

a more hazardous environment (13). In the case of HIV

viral suppression, limited access to health care services

in resource-restricted communities due to residential

segregation may lead to suboptimal viral suppression

by disrupting the linkage and retention in the HIV care

continuum cascade (14, 15).

Examining the moderation effect outside the individual level

can provide vulnerable insight into the complex relationship

between racial residential segregation and viral suppression (13).

For example, it is possible that the impact of segregation on

viral suppression varied according to the level of community

participation and engagement. Uncovering the differential

effect of segregation by neighborhood characteristics enables

tailored public health interventions and strategies to improve

viral suppression. Adequate community participation and

engagement could mitigate the negative impact of racial/ethnic

residential segregation on viral suppression (16). Based on the

“HIV-competent community” framework, people with more

participation and engagement in community activities are

more likely to respond collaboratively and effectively to HIV

treatment and care (17). In racially segregated regions, a

high level of community participation and engagement (refers

to better community health) could promote social cohesion
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and social support, facilitating access to better socioeconomic

opportunities, neighborhood environment, and health resources

(17). PWH living in racially segregated communities with

higher levels of participation and engagement are more

likely to be linked to care and retained in HIV treatment,

increasing the likelihood of viral suppression. However, research

evidence regarding the protective effect of community health

is limited.

In this study, we conducted area-based research to

describe the spatial-temporal trends of viral suppression rate

among PWH across the 46 counties in SC from 2013 to

2018. Additionally, we examined the longitudinal impact

of racial/ethnic residential segregation on county-level viral

suppression by the different extent of community participation

and engagement.

2. Methods

2.1. Participants

All adult PWH (>18 years of age) diagnosed with HIV

in SC from January 2013 to December 2018 were included in

this study. Their de-identified laboratory data were extracted

from the electronic HIV/AIDS reporting system (eHARS)

in the SC Department of Health and Environment Control

(DHEC) (18).

2.2. Measurements

2.2.1. The county-level viral suppression rate

Using the eHARS data, the annual county-level viral

suppression rate was calculated as the percentage of PWH with

a viral load of fewer than 200 copies per ml in each county’s

last viral load report at each calendar year (excluding those

newly diagnosed in that year) (19). Individuals without viral load

records in the calendar year (ranging from 30.78% to 33.48%)

were excluded from the analysis in that year. Still, they were

included in the analysis for other calendar years. This calculation

criterion is in line with the US Department of Health and

Human Service’s calculation (20).

2.2.2. Racial/ethnic residential segregation

We calculated the racial/ethnic residential segregation

using Massy and Denton’s formula of isolation index

for non-Hispanic black residents (21). The isolation

index is suggested to measure racial/ethnic residential

segregation regarding infectious disease as it reflects the

probability that a minority person shares a unit area

with another minority person (22). In this study, the

non-Hispanic black isolation index for a county is calculated

as follows:

n
∑

i=1

[(

Total number of non_Hispanic black residents in census tract

Total number of non_Hispanic black residents in the county

)

(

Total number of non_Hispanic black residents in census tract

Total population in the census tract

)]

In this calculation, i is the ith census tract in the county, and

n is the number of census tracts in the county. The isolation

index reflects the probability that non-Hispanic black residents

will come across others of the same race/ethnicity, and the

index ranges from 0.0 (complete integration) to 1.0 (complete

segregation) (23).

2.2.3. Community health

We extracted the community health index for each county

directly from the US Congress Joint Economic Committee

website (16). Community health was calculated based on

the registered non-religious non-profits per 1,000, religious

congregations per 1,000, and Informal Civil Society Sub-Index

(constructed from various state-level sources, such as the share

who volunteered, who attended public meetings, and who

participated in political activities) (16). The original values of

these indicators were standardized, weighted based on principle

components analysis, and summed to generate the community

health index. The value of community health for the 46 counties

in South Carolina ranges from −1.09 to 4.12, with a higher

score indicating a higher level of community engagement and

volunteerism in the local area.

2.2.4. Confounders

Based on existing literature on the social and structural

determinants of HIV viral suppression (24), we summarized

the potential confounders into three categories: (1) population

composition (e.g., percent of male, percent of the population

who were at least 18 years old); (2) socioeconomic characteristics

(e.g., percent of persons with income below poverty level,

percent of the population who were unemployed); and (3)

healthcare access (e.g., percent of persons with no health

insurance coverage, the number of Ryan White HIV centers per

100,000 population within 25 miles radius). We extracted these

potential confounders from multiple publicly available datasets,

such as the 2014–2018 5-year estimated America Community

Survey and the US Congress Joint Economic Committee.

The detailed definition and data source of each covariate are

displayed in Table 1.

We linked the viral suppression rate, residential segregation

index, community health index, and potential confounders by
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TABLE 1 The detailed description of each variable and data source.

Variable Variable detail Data source

Isolation index The extent to which minority members are

exposed only to one another

Calculated using data extracted from America Community Survey

5-year estimates

Community health Registered non-religious nonprofits per 1,000,

religious congregations per 1,000, and informal

social activities subindex

The United States Congress Joint Economic Committee website

Male (%) Percentage of male population America Community Survey 5-year estimates

Age (≥18, %) Percentage of persons aged > 17 America Community Survey 5-year estimates

Poverty (%) Percentage of persons below US poverty level America Community Survey 5-year estimates

Unemployment (%) Percentage unemployed America Community Survey 5-year estimates

No insurance (%) Percentage of persons under age 65 without health

insurance

America Community Survey 5-year estimates

Ryan White HIV centers per 100,000 The number of Ryan White HIV centers within 25

miles radius of each county per 100,000

population

Calculated using information about the geolocation of Ryan White

HIV healthcare center in a county extracted from US department of

Health and Human Services (DHHHS) data warehouse and the total

population in a county extracted from America Community Survey

5-year estimates

the unique Federal Information Processing Standards (FIPS)

code of each county.

2.3. Statistical analysis

First, we described all continuous variables using three

quantities (25th percentile, 50th percentile, and 75th percentile)

and interquartile range (IQR). Second, geospatial mapping was

employed to describe the spatial-temporal variations of county-

level viral suppression rates across 46 counties in SC from 2013

to 2018. Third, we used three quasi-binomial generalized linear

mixed models to test the impact of racial/ethnic residential

segregation on county-level viral suppression rate by the

extent of community health. Model 1 only included the main

effects of racial/ethnic residential segregation and community

health. In model 2, the main effects and the interaction

between racial/ethnic residential segregation and community

health were included and examined. All potential confounders

(e.g., population composition, socioeconomic characteristics,

and healthcare resources) were controlled in model 3. We

adjusted for the cluster effect, repeated measures, and time

effect in all three models. Quasi-binomial generalized linear

mixed models were applied in the current study since the

dependent variable is the proportion of PWH with viral load

<200 copies/ml and all variables were county-level longitudinal

data. Compared to binomial regression, quasi-binomial can

fit proportional data without specifying the numerator and

denominator (25). Fourth, a Johnson-Neyman interaction plot

was generated to illustrate the moderation effect of community

health in the relationship between residential segregation and

viral suppression. Compared to the pick-a-point technique

(one standardized deviation above the mean, mean, and one

standardized deviation below the mean), the Johnson-Neyman

technology can provide more comprehensive information on

how the effect of residential segregation’s influence on viral

suppression is conditional on the entire range of community

health (26). All analyses were conducted in R version 4.1.2. The

Institutional Review Boards approved the study proposal at both

University of South Carolina and SC DHEC.

3. Results

3.1. Descriptive statistics

The median viral suppression rate across the counties

from 2013 to 2018 was 64% (IQR: 60%−69%) (Table 2). The

geographic variations of viral suppression rates from 2013 to

2018 are demonstrated in Figure 1. Counties with low viral

suppression rates are primarily in the Lowcountry and Pee

Dee areas. For example, Calhoun County consistently had low

viral suppression rates from 2013 to 2018. The median value

of racial/ethnic residential segregation was 0.45 (IQR: 0.38–

0.59), which reflects that in half of these counties, on average

non-Hispanic Black lived in a census tract where nearly half of

the residents were also non-Hispanic Black. The median value

for community health was −0.55, which is much lower than

the national median level, which is −0.23. Across the counties,

around half of the residents were male, and more than 75% of

the population were at least 18 years old. The variation (IQRs)

of poverty, unemployed, and no insurance was lower than 7%

but higher than 4%. In more than half of the counties, there was

at least one Ryan White HIV center per 100,000.
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TABLE 2 Descriptive statistics of county-level viral suppression rate and structural independent variables among 46 counties in South Carolina,

2013–2018.

25th percentile Median 75th percentile IQR

Viral suppression rate 0.6 0.64 0.69 0.09

Racial/ethnic residential segregation 0.38 0.45 0.59 0.21

Community health −0.79 −0.55 −0.31 0.48

Male (%) 48.02 48.56 49.28 1.26

Age (≥18, %) 76.34 77.55 79.22 2.88

Poverty (%) 16 19.36 22.11 6.11

Unemployed (%) 8.05 10.16 12.52 4.47

No insurance (%) 12.06 14.22 16.5 4.44

Ryan White HIV centers per 100,000 0.34 1.6 4.54 4.2

IQR, interquartile range.

FIGURE 1

The viral suppression rate across 46 counties in South Carolina from 2013 to 2018.

3.2. The impact of racial/ethnic
residential segregation on county-level
viral suppression rate by the extent of
community health

In the hierarchical quasi-binomial generalized linear

mixed modeling (Table 3), model 1 showed that racial/ethnic

residential segregation (β=−0.56, 95% CI:−0.75 to−0.37) was

negatively associated with viral suppression rate. In contrast,

the community health showed a positive impact (β = 0.59, 95%

CI: 0.16 to 1.03). Model 2 showed that the interaction effect

between racial/ethnic residential segregation and community

health was statistically significant (β = 5.73, 95% CI: 0.36 to

11.09). In model 3, after controlling for potential confounders,
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the significant interaction term of racial/ethnic residential

segregation and community health remained in the model (β

= 5.50, 95% CI: 0.95 to 10.05). According to Figure 2, when

community health was lower than −0.34, the lower the score

of community health, the stronger the negative relationship

between the isolation index and viral suppression rate. We

didn’t explain the moderation effect of community health when

it is higher than 2.06 (the upper limit of the Johnson-Neyman

range) because there is only one county with a community

health value larger than 2.06 among the 46 counties. The

significant interaction revealed that the negative influence of

racial/ethnic residential segregation on viral suppression among

PWH decreased in counties with high levels of community

health compared to those with low levels of community health

(Figure 2).

4. Discussion

In the current study, we found that racial/ethnic residential

segregation had a negative impact on the proportion of PWH

who achieved viral suppression across the counties in SC, and

such impact differed by the level of regional community health.

Even though no comparable data are reported in the

existing literature, some empirical evidence can help explain

the mechanisms through which elevated racial/ethnic

residential segregation affect the HIV viral suppression

rate, such as concentrated economic inequality, poor

community environment, and limited access to resources

(8, 11, 22, 25). For example, racial/ethnic disparities in HIV

viral suppression can be enlarged due to segregated sexual

networks and reduced healthcare resources in areas with a

concentrated Black population (8). Shacham et al. found that

individuals in residentially segregated neighborhoods were

more likely to have difficulty accessing medical care and a

higher rate of sexually transmitted infections in their sexual

networks (25). By enhancing existing evidence, our finding

underscores the effectiveness of addressing county-level racial

residential segregation as a strategy to improve HIV treatment

cascade outcomes.

The negative impact of racial/ethnic residential segregation

on the viral suppression rate differed by the community health

levels, suggesting that building community capacity, improving

community engagement, and strengthening community

cohesion could mitigate the negative impact of racial/ethnic

residential segregation on HIV viral suppression (27–31). Social

network theories suggest that individuals embedded in groups

have greater access to social support and are expected to exhibit

lower disease risk (32). The network building and close interface

during community volunteerism and engagement help PWH

talk openly about their HIV status, change their risk behaviors,

and cope with the infection/disease (33, 34). For example,

discussing HIV status makes them more likely to receive

timely treatment and be retained in care, which is necessary for

successful viral suppression (33, 34). In addition, in counties

with better community health, PWH have an increased sense of

responsibility (35) and a sense of belonging (36), which in turn

is associated with better engagement in HIV treatment and a

higher possibility of viral suppression (29, 37).

High levels of community cohesion and civic engagement

are necessary for satisfactory HIV treatment outcomes,

especially in residentially segregated areas by race/ethnicity

(34, 38). Communities with adequate engagement could provide

PWH with various forms of social support (e.g., information

exchange and cash loan), which can mitigate resource

deficiency’s adverse effect on viral suppression in segregated

areas (31). Social support can also mitigate the negative

influence of residential segregation on viral suppression by

enhancing PWH’s ability to link to and engage in HIV treatment

which could contribute to successful viral suppression (31).

In one multivariate longitudinal study, prayer support in the

religious setting was related to positive health outcomes among

PWH (39, 40).

The current study shows a complex relationship between

county-level residential segregation, community health, and

viral suppression rate. Residential segregation had a stronger

negative impact on viral suppression in counties with lower

community health. This finding informs future tailored

resource allocation and public health intervention efforts

to reduce residential segregation and enhance community

health at the county level. To be more specific, more

attention is needed to address residential segregation issues

for counties ranking low in community health. Additionally,

based on the measurement of community health, increasing

the number of non-religious non-profits per 1,000, the number

of religious congregations per 1,000, and informal civil society

activities (e.g., engagement in volunteerism, religious groups, or

community-based antiretroviral therapy adherence groups) can

be effective strategies for improving viral suppression in racially

segregated areas (35, 41).

Some limitations of the current study need to be

acknowledged. First, this county-level study investigated

population-level factors but may obscure the importance

of individual-level risk factors. We need to incorporate

individual-level factors in future studies to investigate

the interactive influence of structural factors and individual

attributes on HIV viral suppression. Second, the causal inference

was limited due to the retrospective nature of the current study

design. Third, our study only captures and represents adult

PWH in SC. Further work should be extended with the

inclusion of PWH beyond adults and more locales affected

by HIV elsewhere in the US. Fourth, our analysis focused

on the county level due to data availability. Future research

efforts are needed to examine the relationships in a more

granular geographic unit (e.g., zip code level) because there are

important variations in residential segregation and community
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TABLE 3 Regression coe�cients for viral suppression rate among people living with HIV across 46 counties in South Carolina from 2013 to 2018.

Predictors Model 1 Model 2 Model 3

(β, 95% CI) (β, 95% CI) (β, 95% CI)

Calendar year 0.00 (−0.02 to 0.01) −0.01 (−0.03 to 0.01) 0.00 (−0.02 to 0.02)

Isolation index (I) −0.56 (−0.75 to−0.37)∗∗ −1.03 (−1.62 to−0.44)∗ −1.02 (−1.48 to−0.56)∗∗∗

Community health (C) 0.59 (0.16 to 1.03)∗ −2.29 (−5.03 to 0.45) −2.06 (−4.36 to 0.24)

I∗C 5.73 (0.36 to 11.09)∗∗∗ 5.50 (0.95 to 10.05)∗

Population composition

Male (%) 0.02 (−0.17 to 0.21)

Age (≥18, %) −0.02 (−0.21 to 0.17)

Socioeconomic characteristics

Poverty (%) 0.09 (−0.12 to 0.30)

Unemployed (%) −0.09 (−0.34 to 0.16)

Health care access

No insurance (%) 0.13 (−0.08 to 0.34)

Ryan White HIV centers per 100,000 −0.23 (−0.53 to 0.07)

∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001.

The median (InterQuartile Range) of the deviance residuals are−0.332 (−3.1325, 3.3246) for model 1,−0.0630 (−3.3504, 3.5275) for model 2, and−0.0677 (−3.3789, 3.5663) for model 3.

FIGURE 2

The moderation e�ect of community health in the relationship between residential segregation and viral suppression: A Johnson-Neyman

interaction plot.

health within each county. Last, Individuals without viral load

records were excluded from calculating the viral suppression

rate in that year. The missing measurement of viral load might

indirectly reflect dropping out of care or other reasons, such

as patients moving out of South Carolina. This might lead to

our study either overestimating or underestimating the viral

suppression rate. Still, our calculation aligns with the national

and state criteria, and we believe it could provide essential
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information for county-level viral suppression rate disparities

in SC.

The current study underscores the importance of taking

structural factors into account when aiming to achieve optimal

HIV treatment outcomes. Suppressing viral load to undetectable

levels (<200 copies/ml) is essential for individuals’ long-term

health and reducing transmission in a community. To effectively

combat and curb the HIV epidemic, there is a need for

concentrated and sustained county-level interventions designed

to improve the community health of the living environment.

Data availability statement

Individual level data is not publicly available due to

provisions in our data use agreements with state agencies/data

providers, institutional policy, and ethical requirements. We

make access to such data available via approved data access

requests. Requests to access the datasets should be directed

to olatosi@mailbox.sc.edu.

Ethics statement

The studies involving human participants were reviewed and

approved by the Institutional Review Boards at both University

of South Carolina and SC DHEC. Written informed consent for

participation was not required for this study in accordance with

the national legislation and the institutional requirements.

Author contributions

FS, JZ, and XY conceived of and designed the study. FS,

JZ, XY, XS, HN, and ZL participated in the data extraction

and interpretation. FS wrote the first draft. FS, JZ, XY, CZ, XS,

ZL, SW, BO, and XL provided critical revisions. All authors

contributed to the article and approved the submitted version.

Funding

The research reported in this publication was supported

by the National Institute of Allergy and Infectious Diseases

of the National Institutes of Health under Award Number

R01AI127203 and R01AI164947. This work was also partially

supported by a SPARC Graduate Research Grant from the office

of the Vice President for Research at the University of South

Carolina (UofSc) (grant #: 115400-22-59203). XY effort was

supported by a ASPIRE-I, TRACK-2 from the office of the Vice

President for Research at the University of South Carolina (grant

#: 115400-22-60028). Both NIAID/NIH and UofSC had no role

in the design of the study, collection, analysis, and interpretation

of the data.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.

Author disclaimer

The content is solely the responsibility of the authors and

does not necessarily represent the official views of the National

Institutes of Health.

References

1. Haider MR, Brown MJ, Harrison S, Yang X, Ingram L, Bhochhibhoya
A, et al. Sociodemographic factors affecting viral load suppression among
people living with HIV in South Carolina. AIDS Care. (2021) 33:290–
8. doi: 10.1080/09540121.2010.525614

2. Nance RM, Delaney JC, Simoni JM, Wilson IB, Mayer KH, Whitney BM, et al.
HIV viral suppression trends over time among HIV-infected patients receiving
care in the United States, 1997 to 2015: a cohort study. Ann Intern Med. (2018)
169:376–84. doi: 10.7326/M17-2242

3. Heath K, Levi J, Hill A. The Joint United Nations Programme on HIV/AIDS
95–95–95 targets: worldwide clinical and cost benefits of generic manufacture.
AIDS. (2021) 35:S197–203. doi: 10.1097/QAD.0000000000002983

4. South Carolina Department of Health and Environmental Control. South
Carolina Epidemiologic Profile of HIV, AIDS, and Sexually Transmitted Infections.
Available online at: https://scdhec.gov/sites/default/files/media/document/SC-
HIV-Epi-Profile-2020.pdf (accessed July 1, 2022).

5. Nakigozi G, Makumbi F, Reynolds S, Galiwango R, Kagaayi J, Nalugoda F, et al.
Non-enrollment for free community HIV care: findings from a population-based
study in Rakai, Uganda. AIDS Care. (2011) 23:764–70.

6. AIDSVu. Local Data: South Carolina. Available online at: https://aidsvu.
org/local-data/united-states/south/south-carolina/#hiv-continuum-of-care-2019
(accessed July 1, 2022).

7. Center for Disease Control and Prevention. Understanding the HIV Care
Continuum. Available online at: https://www.cdc.gov/hiv/pdf/library/factsheets/
cdc-hiv-care-continuum.pdf (accessed October 24, 2022).

8. Gee GC, Ford CL. Structural racism and health inequities: old issues,
new directions. Du Bois Rev. (2011) 8:115–32. doi: 10.1017/S1742058X110
00130

9. Doshi RK, Bowleg L, Blankenship KM. Tying structural racism to human
immunodeficiency virus viral suppression. Clin Infect Dis. (2021) 72:e646–e8.
doi: 10.1093/cid/ciaa1252

Frontiers in PublicHealth 08 frontiersin.org

32

https://doi.org/10.3389/fpubh.2022.1013967
mailto:olatosi@mailbox.sc.edu
https://doi.org/10.1080/09540121.2010.525614
https://doi.org/10.7326/M17-2242
https://doi.org/10.1097/QAD.0000000000002983
https://scdhec.gov/sites/default/files/media/document/SC-HIV-Epi-Profile-2020.pdf
https://scdhec.gov/sites/default/files/media/document/SC-HIV-Epi-Profile-2020.pdf
https://aidsvu.org/local-data/united-states/south/south-carolina/#hiv-continuum-of-care-2019
https://aidsvu.org/local-data/united-states/south/south-carolina/#hiv-continuum-of-care-2019
https://www.cdc.gov/hiv/pdf/library/factsheets/cdc-hiv-care-continuum.pdf
https://www.cdc.gov/hiv/pdf/library/factsheets/cdc-hiv-care-continuum.pdf
https://doi.org/10.1017/S1742058X11000130
https://doi.org/10.1093/cid/ciaa1252
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Shi et al. 10.3389/fpubh.2022.1013967

10. Kahana SY, Jenkins RA, Bruce D, Fernandez MI, Hightow-Weidman LB,
Bauermeister JA, et al. Structural determinants of antiretroviral therapy use, HIV
care attendance, and viral suppression among adolescents and young adults living
with HIV. PLoS ONE. (2016) 11:e0151106. doi: 10.1371/journal.pone.0151106

11. Burke-Miller JK, Weber K, Cohn SE, Hershow RC, Sha BE, French AL, et al.
Neighborhood community characteristics associated with HIV disease outcomes
in a cohort of urban women living with HIV. AIDS Care. (2016) 28:1274–
9. doi: 10.1080/09540121.2016.1173642

12. Millett GA, Honermann B, Jones A, Lankiewicz E, Sherwood J, Blumenthal
S, et al. White counties stand apart: the primacy of residential segregation
in COVID-19 and HIV diagnoses. AIDS Patient Care STDS. (2020) 34:417–
24. doi: 10.1089/apc.2020.0155

13. White K, Borrell LN. Racial/ethnic residential segregation: framing the
context of health risk and health disparities. Health Place. (2011) 17:438–
48. doi: 10.1016/j.healthplace.2010.12.002

14. Sheehan DM, Fennie KP, Mauck DE, Maddox LM, Lieb S, Trepka MJ.
Retention in HIV care and viral suppression: individual-and neighborhood-level
predictors of racial/ethnic differences, Florida, 2015. AIDS Patient Care STDS.
(2017) 31:167–75. doi: 10.1089/apc.2016.0197

15. Khazanchi R, Sayles H, Bares SH, Swindells S, Marcelin JR. Neighborhood
deprivation and racial/ethnic disparities in human immunodeficiency virus viral
suppression: a single-center, cross-sectional study in the United States midwest.
Clin Infect Dis. (2021) 72:e642–e5. doi: 10.1093/cid/ciaa1254

16. US Congress Joint Economic Committee. The Geography of Social Capital
in America. Available online at: https://www.jec.senate.gov/public/index.cfm/
republicans/2018/4/the-geography-of-social-capital-in-america (accessed July 1,
2022).

17. Campbell C, Scott K, Nhamo M, Nyamukapa C, Madanhire C, Skovdal
M, et al. Social capital and HIV competent communities: the role of community
groups in managing HIV/AIDS in rural Zimbabwe. AIDS Care. (2013) 25:S114–
S22. doi: 10.1080/09540121.2012.748170

18. Olatosi B, Zhang J, Weissman S, Hu J, Haider MR Li X. Using big data
analytics to improve HIV medical care utilisation in South Carolina: a study
protocol. BMJ Open. (2019) 9:e027688. doi: 10.1136/bmjopen-2018-027688

19. The Center for Disease Control and Prevention. Selected National HIV
Prevention and Care Outcomes. Available online at: https://www.cdc.gov/hiv/pdf/
library/slidesets/cdc-hiv-prevention-and-care-outcomes-2018.pdf (accessed July
1, 2022).

20. U.S. Department of Health and Human Services. HAB HIV Core
Clinical Performance Measures. Available online at: https://ryanwhite.hrsa.gov/
sites/default/files/ryanwhite/grants/archived-all-ages.pdf (accessed October 24,
2022).

21. Massey DS, Denton NA. The dimensions of residential segregation. Social
Forces. (1988) 67:281–315. doi: 10.1093/sf/67.2.281

22. Ibragimov U, Beane S, Adimora AA, Friedman SR, Williams L, Tempalski B,
et al. Relationship of racial residential segregation to newly diagnosed cases of HIV
among black heterosexuals in US metropolitan areas, 2008–2015. J Urban Health.
(2019) 96:856–67. doi: 10.1007/s11524-018-0303-1

23. Iceland J, Weinberg DH, Steinmetz E. Appendix B: Measures of Residential
Segregation. Racial and Ethnic Residential Segregation in the United States:
1980–2000. Available online at: https://www.census.gov/topics/housing/housing-
patterns/guidance/appendix-b.html (accessed July 1, 2022).

24. Shacham E, Lian M, Önen N, Donovan M, Overton E. Are neighborhood
conditions associated with HIV management? HIV Med. (2013) 14:624–
32. doi: 10.1111/hiv.12067

25. Qiao S, Li Z, Zhang J, Sun X, Garrett C, Li X. Social capital, urbanization level,
and COVID-19 vaccination uptake in the United States: a national level analysis.
Vaccines. (2022) 10:625. doi: 10.3390/vaccines10040625

26. Lin H. Probing two-way moderation effects: a review of software to easily
plot Johnson-Neyman figures. Struct. Equ. Model. Multidiscip. J. (2020) 27:494–
502. doi: 10.1080/10705511.2020.1732826

27. Ransome Y, Thurber KA, SwenM, Crawford ND, German D, Dean LT. Social
capital and HIV/AIDS in the United States: knowledge, gaps, and future directions.
SSM-Popul Health. (2018) 5:73–85. doi: 10.1016/j.ssmph.2018.05.007

28. Cené CW, Akers AY, Lloyd SW, Albritton T, Powell Hammond W, Corbie-
Smith G. Understanding social capital and HIV risk in rural African American
communities. J Gen Intern Med. (2011) 26:737–44. doi: 10.1007/s11606-011-
1646-4

29. Hussen SA, Easley KA, Smith JC, Shenvi N, Harper GW, Camacho-Gonzalez
AF, et al. Social capital, depressive symptoms, and HIV viral suppression among
young black, gay, bisexual and other men who have sex with men living with HIV.
AIDS Behav. (2018) 22:3024–32. doi: 10.1007/s10461-018-2105-6

30. Ransome Y, Kawachi I, Dean LT. Neighborhood social capital in relation to
late HIV diagnosis, linkage to HIV care, and HIV care engagement. AIDS Behav.
(2017) 21:891–904. doi: 10.1007/s10461-016-1581-9

31. Mukoswa GM, Charalambous S, Nelson G. The association between
social capital and HIV treatment outcomes in South Africa. PLoS ONE. (2017)
12:e0184140. doi: 10.1371/journal.pone.0184140

32. Ghosh D, Krishnan A, Gibson B, Brown S-E, Latkin CA, Altice FL. Social
network strategies to address HIV prevention and treatment continuum of care
among at-risk and HIV-infected substance users: a systematic scoping review.
AIDS Behav. (2017) 21:1183–207. doi: 10.1007/s10461-016-1413-y

33. Muriisa RK, Jamil I. Addressing HIV/AIDS challenges in Uganda:
does social capital generation by NGOs matter? SAHARA-J. (2011) 8:2–
12. doi: 10.1080/17290376.2011.9724978

34. Pronyk PM, Harpham T, Morison LA, Hargreaves JR, Kim JC, Phetla G, et al.
Is social capital associated with HIV risk in rural South Africa? Soc Sci Med. (2008)
66:1999–2010. doi: 10.1016/j.socscimed.2008.01.023

35. Ferwana I, Varshney LR. Social capital dimensions are
differentially associated with COVID-19 vaccinations, masks, and physical
distancing. PLoS One. (2021) 16:e0260818. doi: 10.1371/journal.pone.02
60818

36. Koenig H, Mccollough M, Larson D. Handbook of Religion and Health. New
York: Oxford University Press. (2001).

37. He L, Yu B, Yu J, Xiong J, Huang Y, Xie T, et al. The impact of social capital
and mental health on medication adherence among older people living with HIV
(PLWH). BMC Public Health. (2021) 21:1–8. doi: 10.1186/s12889-021-12251-0

38. Questa K, Das M, King R, Everitt M, Rassi C, Cartwright C, et al. Community
engagement interventions for communicable disease control in low-and lower-
middle-income countries: evidence from a review of systematic reviews. Int J
Equity Health. (2020) 19:1–20. doi: 10.1186/s12939-020-01169-5

39. Trevino KM, Pargament KI, Cotton S, Leonard AC, Hahn J, Caprini-
Faigin CA, et al. Religious coping and physiological, psychological, social,
and spiritual outcomes in patients with HIV/AIDS: cross-sectional and
longitudinal findings. AIDS Behav. (2010) 14:379–89. doi: 10.1007/s10461-007-9
332-6

40. Yates T, Yates S, Rushing J, Schafer KR. Effects of religious involvement
on HIV management outcomes among HIV-positive adults in central North
Carolina. South Med J. (2018) 111:612. doi: 10.14423/SMJ.00000000000
00874

41. Nachega JB, Adetokunboh O, Uthman OA, Knowlton AW, Altice FL,
Schechter M, et al. Community-based interventions to improve and sustain
antiretroviral therapy adherence, retention in HIV care and clinical outcomes
in low-and middle-income countries for achieving the UNAIDS 90-90-90
targets. Curr HIV/AIDS Rep. (2016) 13:241–55. doi: 10.1007/s11904-016-0
325-9

Frontiers in PublicHealth 09 frontiersin.org

33

https://doi.org/10.3389/fpubh.2022.1013967
https://doi.org/10.1371/journal.pone.0151106
https://doi.org/10.1080/09540121.2016.1173642
https://doi.org/10.1089/apc.2020.0155
https://doi.org/10.1016/j.healthplace.2010.12.002
https://doi.org/10.1089/apc.2016.0197
https://doi.org/10.1093/cid/ciaa1254
https://www.jec.senate.gov/public/index.cfm/republicans/2018/4/the-geography-of-social-capital-in-america
https://www.jec.senate.gov/public/index.cfm/republicans/2018/4/the-geography-of-social-capital-in-america
https://doi.org/10.1080/09540121.2012.748170
https://doi.org/10.1136/bmjopen-2018-027688
https://www.cdc.gov/hiv/pdf/library/slidesets/cdc-hiv-prevention-and-care-outcomes-2018.pdf
https://www.cdc.gov/hiv/pdf/library/slidesets/cdc-hiv-prevention-and-care-outcomes-2018.pdf
https://ryanwhite.hrsa.gov/sites/default/files/ryanwhite/grants/archived-all-ages.pdf
https://ryanwhite.hrsa.gov/sites/default/files/ryanwhite/grants/archived-all-ages.pdf
https://doi.org/10.1093/sf/67.2.281
https://doi.org/10.1007/s11524-018-0303-1
https://www.census.gov/topics/housing/housing-patterns/guidance/appendix-b.html
https://www.census.gov/topics/housing/housing-patterns/guidance/appendix-b.html
https://doi.org/10.1111/hiv.12067
https://doi.org/10.3390/vaccines10040625
https://doi.org/10.1080/10705511.2020.1732826
https://doi.org/10.1016/j.ssmph.2018.05.007
https://doi.org/10.1007/s11606-011-1646-4
https://doi.org/10.1007/s10461-018-2105-6
https://doi.org/10.1007/s10461-016-1581-9
https://doi.org/10.1371/journal.pone.0184140
https://doi.org/10.1007/s10461-016-1413-y
https://doi.org/10.1080/17290376.2011.9724978
https://doi.org/10.1016/j.socscimed.2008.01.023
https://doi.org/10.1371/journal.pone.0260818
https://doi.org/10.1186/s12889-021-12251-0
https://doi.org/10.1186/s12939-020-01169-5
https://doi.org/10.1007/s10461-007-9332-6
https://doi.org/10.14423/SMJ.0000000000000874
https://doi.org/10.1007/s11904-016-0325-9
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


TYPE Original Research

PUBLISHED 08 February 2023

DOI 10.3389/fpubh.2023.1063993

OPEN ACCESS

EDITED BY

Anil Chuturgoon,

University of KwaZulu-Natal, South Africa

REVIEWED BY

Gulsen Ozkaya Sahin,

Consultant, Lund, Sweden

Antoine Khati,

University of Connecticut, United States

*CORRESPONDENCE

Huachun Zou

zouhuachun@mail.sysu.edu.cn

SPECIALTY SECTION

This article was submitted to

Infectious Diseases: Epidemiology and

Prevention,

a section of the journal

Frontiers in Public Health

RECEIVED 07 October 2022

ACCEPTED 18 January 2023

PUBLISHED 08 February 2023

CITATION

Guo Z, Feng A, Zhou Y, Gao Y, Sun Y, Chen Y,

Zhou X and Zou H (2023) Geosocial networking

mobile applications use and HIV and other

sexually transmitted infections among men

who have sex with men in Southern China: A

cross-sectional study.

Front. Public Health 11:1063993.

doi: 10.3389/fpubh.2023.1063993

COPYRIGHT

© 2023 Guo, Feng, Zhou, Gao, Sun, Chen,

Zhou and Zou. This is an open-access article

distributed under the terms of the Creative

Commons Attribution License (CC BY). The use,

distribution or reproduction in other forums is

permitted, provided the original author(s) and

the copyright owner(s) are credited and that

the original publication in this journal is cited, in

accordance with accepted academic practice.

No use, distribution or reproduction is

permitted which does not comply with these

terms.

Geosocial networking mobile
applications use and HIV and other
sexually transmitted infections
among men who have sex with
men in Southern China: A
cross-sectional study

Zhihui Guo1, Anping Feng1, Yiguo Zhou2, Yanxiao Gao1,

Yinghui Sun1, Yuanyi Chen1, Xinyi Zhou1 and Huachun Zou1,3*

1School of Public Health (Shenzhen), Sun Yat-sen University, Shenzhen, China, 2Department of Laboratorial

Science and Technology & Vaccine Research Center, School of Public Health, Peking University, Beijing,
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Introduction: Men who have sex with men (MSM) are increasingly using geosocial

networking (GSN) mobile applications (apps) to socialize in the community. Our

study aimed to compare sexual behaviors between app-using MSM (app users) and

non-app-using MSM (non-app users), and evaluate the association between app use

and sexually transmitted infections (STIs).

Methods: Eligible MSM were recruited from January to August 2017 in three

metropolitan cities: Guangzhou, Shenzhen and Wuxi. A self-completed tablet-based

questionnaire was collected about socio-demographic characteristics, sexual

behaviors and app use. Blood samples were collected to test for HIV and syphilis.

Rectal swabs taken by nurses and urine samples taken by participants themselves

were collected to test for gonorrhea and chlamydia. Anogenital warts were checked

by a clinician. Chi square tests and logistic regression were used to compare the

prevalence of STIs and the characteristics between app users and non-app users.

Results: A total of 572 MSM were included in our analysis, 59.9, 25.7, and 23.4% MSM

were recruited from Guangzhou, Shenzhen, and Wuxi, respectively. The majority of

participants were 20–29 years old (61.7%). 89.0% of MSM had ever used at least one

GSN app, and 63.8% MSM had anal intercourse (AI) partners found via apps. Among

app users, 62.7% spent <30min on apps per day on average in the past 6 months.

Compared with non-app users, app users were more likely to have an education level

of college and above [adjustedOR (AOR) 3.36, 95% confidence interval (CI) 1.65–7.03],

have regular sex partners (2.40, 1.16–5.19), have twoormore casual sex partners (2–5:

2.90, 1.21–6.90; ≥6: 13.91, 3.13–82.90), have condomless anal intercourse (CAI) with

casual sex partners in the past 6 months (2.50, 1.28–5.04), do not know their last

sex partners’ HIV status (2.16, 1.13–4.21), have tested for HIV in the past year (2.09,

1.07–4.09) and be circumcised (4.07, 1.29–18.42). Prevalence of HIV (8.3 vs. 7.9%, P

= 0.93), syphilis (6.9 vs. 11.1%, P = 0.34), gonorrhea (5.1 vs. 6.3%, P = 0.90), chlamydia

(18.5 vs. 12.7%, P = 0.36), and anogenital warts (4.9 vs. 4.8%, P = 1.00) were similar

between app users and non-app users.

Conclusions: GSN app users were more likely to have high-risk sexual behaviors,

but the prevalence of HIV and other STIs were similar to non-app users. Longitudinal

studies comparing the incidence of HIV/STIs between long-term app users and

non-app users may be necessary to clarify the impact of app use on HIV/STIs risk.
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MSM, GSN apps, HIV, STIs, high-risk sexual behaviors
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1. Introduction

Men who have sex with men (MSM) are at high-risk for

human immunodeficiency virus (HIV) infection and other sexually

transmitted infections (STIs) in China and worldwide (1). Statistics

showed that MSM accounted for about a quarter (23.3%) of the

national new HIV cases in China in 2020 (2). The prevalence of HIV

among MSM has been rising rapidly, with the percentage increasing

from 1.4% in 2005 to 8% in 2020 (3, 4). A recent meta-analysis

reported the prevalence of syphilis, gonorrhea, chlamydia in MSM

were 11.8, 1.9, and 6.3% in China (5, 6), which weremuch higher than

0.5, 0.2, and 3.0% among general population (6). MSM tend to engage

in high-risk sexual behaviors, such as low rate of condom use in anal

sex, multiple casual sex partners, group sex and drug use during sex

(7), which increases the risk of HIV and other STIs transmission

among MSM.

In the past decades, the development of the Internet and the

popularity of global positioning system (GPS)-equipped smartphone

have drastically changed the ways of seeking sexual partners among

MSM (8–11). MSM have moved away from the traditional venues

to the geosocial networking (GSN) mobile applications (apps) (12–

14). GSN apps, such as Grindr, Blued, Jack’d, allow members to

create individualized profiles, chat, share photos, and send their exact

location (13–15). Users can identify nearby users, which simplifies

the process of identifying potential sex partners (7). GSN apps are

widely used by MSM to socialize in the community. Previous studies

estimated that up to 80% of MSM used GSN apps to seek sex partners

worldwide (7, 13), and 66.0% in China in 2016 (16). And the largest

GSN app, Blued (17, 18), has around 54 million registered users

worldwide (19).

With the proliferation of apps, increased use of appsmay facilitate

sex partners seeking. This aroused much concern over its association

with high-risk sexual behaviors, which may further lead to the

infection of HIV and other STIs. However, the results of previous

studies are inconsistent. Some work indicated that app-using MSM

(app users) were associated with multiple sex partners (9, 16, 20–22),

condomless anal intercourse (CAI) (16, 22, 23), group sex (8, 21, 24),

and drug use (9, 20, 21), which could increase their risk of HIV

infection (16, 21, 25). Whereas, some other studies suggested that app

users were more likely to use condoms and routinely test for HIV

(9, 12, 21, 26, 27), and the prevalence of HIV was similar between app

users and non-app users.

To our knowledge, the majority of prior studies which

investigated app use among MSM in China were online self-

administered surveys (12, 16, 23, 27), which did not ensure that

participants correctly understood the questions. The reliability of

data collected may be compromised. We collected information

with the assistance of investigators, which ensured the quality

of data. Meanwhile, prior studies did not investigate app users’

sexual behaviors of regular and casual sex partners and HIV status

of participants were self-reported (12, 23). And few previously

published studies investigated GSN app use and its association with

STIs other than HIV among MSM that were based on laboratory

testing of STIs in China.

The purposes of this study were to compare sexual behaviors

between app users and non-app users, and evaluate the association

between app use and HIV and other STIs.

2. Materials and methods

2.1. Subjects and recruitment

MSM were recruited between January and August 2017 viaMSM

community organizations and the study was conducted at three

sexual health clinics in three metropolitan cities in southern China:

Guangzhou, Shenzhen and Wuxi. Subjects were recruited in three

ways: (1) investigators put on recruitment posters in three sexual

health clinics; (2) doctors encouraged participants to introduce the

program to their peers; (3) local MSM community organizations

recommended potentially eligible subjects to participate in this

program. This study is part of the baseline survey of the T2T study,

which is a randomized controlled trial that evaluates the impact of

automated text message reminders on HIV or sexually transmitted

disease (STD) testing behaviors among MSM in China. Details of

study design of the T2T Study were published elsewhere (1).

The criteria for recruiting were (1) physiological male aged 18

years or older; (2) had anal intercourse with a male partner in the

past 6 months; (3) willing to provide informed consent for the data

collection and testing for HIV/STIs. The exclusion criteria of this

study were (1) severe psychiatric illnesses; (2) unable to read or use

the iPad questionnaire; and (3) unable to speak or read Mandarin.

Participants interested in our study were invited to see the study

research assistant, who took them to a private room where an

iPad questionnaire system is installed. The study research assistant

explained what the study involves and ask participants to complete

the iPad-based questionnaire on their own. Participants who had any

further questions could ask the research assistant who were outside of

the private room.

2.2. Questionnaire

All data were collected through a tablet-based questionnaire.

The questionnaire collected information as follows: (1) socio-

demographic information including year of birth, marital status, time

of stay in local city, education, income and profession; (2) sexual

behavior characteristics in the past 6 months, including age and

sexual role of anal sex debut, casual sex partners (who have casual

sexual relationships with participants for <3 months), regular sex

partners (who have regular sexual or romantic relationships with

participants for at least 3 month), female sex partners, and CAI;

(3) patterns of GSN apps user (who has download GSN apps and

registered for an account), including login time, time spent on apps

per day in the past 6 months, number of anal intercourse (AI)

partners found through apps in the past 6 months and condom

use with them. Participants were also asked about HIV testing and

whether performed circumcision.

2.3. Measures

The dependent variable was whether the MSM were app users,

measured by the item “Have you ever used GSN apps such as Blued

and Jack’d?” (Yes, or No). App users were defined as MSM who have

download GSN apps and registered for an account. The independent
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variable of regular sex partners was measured by the item “Do you

have regular sex partners (who have regular sexual or romantic

relationships with you for at least 3 month) at present?” (Yes, or

No), while casual sex partners was measured by the item “How many

casual sex partners (who have casual sexual relationships with you

for <3 months, such as one night stand) did you have in the past 6

months?” (Answer with a number).

2.4. Specimen collection and STIs testing

For all eligible participants, 5ml of blood was collected for HIV

and syphilis tests, and a nurse collected a rectal swab to test for

rectal gonorrhea and chlamydia. A urine sample was collected by

participants themselves to test for urethral gonorrhea and chlamydia.

HIV was preliminarily screened by ARCHITECT HIV Ag/Ab

Combo assay (Abbott Laboratories, Abbott Park, Illinois, USA) and

positive samples were followed by enzyme linked immunosorbent

assay (ELISA; Bio-Rad Laboratories, California, USA) for further

screening. For positive specimens for ELISA, HIV1/2 western blot

assay (HIV Blot 2.2WB; Gene labs Diagnostics, Singapore) was

used for final confirmation. Syphilis was tested by the toluidine red

unheated serum test (TRUST; RSbio, Shanghai, China), with the

positive samples further confirmed by treponema pallidum particle

assay (TPPA; Fuji Re Bio, Tokyo, Japan). PCR (Roche Diagnostics,

Shanghai, China) was used to test for rectal and urethral gonorrhea

and chlamydia. Anogenital warts were diagnosed by a doctor with the

acetic acid test.

2.5. Statistical analysis

Categorical variables were presented as frequency and percentage.

Chi square tests were used to compare the prevalence of STIs between

app users and non-app users. Univariate and multivariate logistic

regression models were used to compare the characteristics between

app users and non-app users. To identify the significant factors

associated with app use, variables with P < 0.10 in the univariate

logistic regression models and theoretically important covariates

were included in multivariate regression models and selected using

a stepwise method. Adjusted ORs (AORs) and 95% confidence

intervals (CIs) were calculated. Two-sided P-values < 0.05 was

considered statistically significant. All analyses were performed using

R (V.3.6.1, Foundation for Statistical Computing, Vienna, Austria).

2.6. Ethical issues

The study has been approved by the ethical review committees

of the University of New South Wales, Australia (HC16803), the

Dermatology Hospital of Southern Medical University (GDDHLS-

20160926) and Wuxi Center for Disease Control and Prevention

(WXCDC2016009), China. Informed consent was obtained from

each participant before the study. The original informed consent

allows the secondary analyses without additional consent. Study

participants received health education materials, condoms and

lubricant on completion the questionnaires. Participants who were

diagnosed as STIs were referred for treatment.

3. Results

3.1. Demographics and behaviors

A total of 603 MSM were recruited. Among these, 28 were

excluded because they did not have anal sex in the past 6 months,

three refused to provide biological samples. Thus 572 participants

were included in the analysis. 59.9% (291/572), 25.7% (147/572),

and 23.4% (134/572) MSM were recruited from Guangzhou,

Shenzhen, and Wuxi, respectively. The median age of participants

was 27, 27, and 22 years in Guangdong, Shenzhen, and Wuxi.

The majority of participants were 20–29 years old (61.7%), were

single/divorced/widowed (64.0%), and had an education level of

college and above (67.0%). And 53.7% (307/572) of participants

had regular sex partners, 65.2% (373/572) had two–five casual sex

partners in the past 6 months, with 82.7% (254/307) had CAI with

regular sex partners and 53.1% (274/516) had CAI with casual sex

partners. Among all participants, 54.7% (313/572) did not know their

last sex partner’s HIV status, and 73.6% (421/572) had tested for HIV

in the past year (Table 1).

3.2. App use

89.0% (509/572) MSM had ever used at least one GSN app,

the proportions were 93.8% (273/291), 94.6% (139/147), and 72.4%

(91/134) in Guangdong, Shenzhen, Wuxi, respectively. And 63.8%

(365/572) MSM had AI partners found via apps in the past 6 months.

Among app users, 78.4% (399/509) had used apps for more than 12

months, 62.7% (319/509) spent <30min on apps per day on average,

61.7% (314/509) had one–five AI partners found via apps, and 27.5%

(140/509) had CAI with partners found via apps, in the past 6 months

(Figure 1).

3.3. Factors associated with app use

Univariate and multivariate logistic analyses of characteristics of

app use are presented in Table 1. In the multivariable analysis, app

users had higher odds of having educational level of college and above

(AOR 3.36, 95% CI 1.65–7.03), playing receptive (2.97, 1.45–6.35)

or both receptive and insertive role (4.44, 1.67–13.72) at anal sex

debut, having regular sex partners (2.40, 1.16–5.19), having 2–5 (2.90,

1.21–6.90), or≥6 casual sex partners (13.91, 3.13–82.90), having CAI

with casual sex partners in the past 6 months (2.50, 1.28–5.04), and

not knowing last sex partners’ HIV status (2.16, 1.13–4.21). In the

meantime, circumcision (4.07, 1.29–18.42) and HIV testing rate in

the past year (2.09, 1.07–4.09) were much higher among app users.

3.4. Prevalence of STIs

Details of the prevalence of HIV and other STIs are shown in

Table 2. No statistically significant difference was found in the overall

prevalence of HIV/STIs (33.0 vs. 31.7%, P = 0.84) comparing app

users and non-app users. The infection rates of HIV (8.3 vs. 7.9%,

P = 0.93), syphilis (6.9 vs. 11.1%, P = 0.34), gonorrhea (5.1 vs.

6.3%, P =0.90), chlamydia (18.5 vs. 12.7%, P = 0.36), and anogenital
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TABLE 1 Univariate and multivariate logistic analyses of characteristics of GSN app users and non-app users (N = 572).

App-using MSM
(n = 509)
n (%)

Non-app-using
MSM

(n = 63)
n (%)

Total
(N = 572)

n (%)

OR (95%CI) AOR (95%CI)

Age, year

<20 37 (7.3) 17 (27.0) 54 (9.4) 1 1

20–29 321 (63.1) 32 (50.8) 353 (61.7) 4.61 (2.31–9.04)∗∗∗ 3.04 (1.22–7.55)∗

≥30 151 (29.7) 14 (22.2) 165 (28.8) 4.96 (2.25–11.12)∗∗∗ 2.93 (1.09–8.10)∗

Marriage

Married/cohabitation

with a woman

63 (12.4) 10 (15.9) 73 (12.8) 1 –

Cohabitation with a man 125 (24.6) 8 (12.7) 133 (23.3) 2.48 (0.93–6.79) –

Single/divorced/windowed 321 (63.1) 45 (71.4) 366 (64.0) 1.13 (0.52–2.28) –

Time of residence in the recruited city

≤1 year 115 (22.6) 24 (38.1) 139 (24.3) 1 –

>1 year 394 (77.4) 39 (61.9) 433 (75.7) 2.11 (1.20–3.63)∗∗ –

Education

High school and below 149 (29.3) 40 (63.5) 189 (33.0) 1 1

College and above 360 (70.7) 23 (36.5) 383 (67.0) 4.20 (2.45–7.36)∗∗∗ 3.36 (1.65–7.03)∗∗

Salary (RMB)a

<2,000 56 (11.0) 8 (12.7) 64 (11.2) 1 –

2,000–4,999 157 (30.8) 20 (31.7) 177 (30.9) 1.12 (0.44–2.61) –

5,000–9,999 211 (41.5) 27 (42.9) 238 (41.6) 1.12 (0.45–2.49) –

≥10,000 85 (16.7) 8 (12.7) 93 (16.3) 1.52 (0.53–4.35) –

Student

No 459 (90.2) 58 (92.1) 517 (90.4) 1 –

Yes 50 (9.8) 5 (7.9) 55 (9.6) 1.26 (0.53–3.75) –

Sexual role at anal sex debut

Insertive 155 (30.5) 38 (60.3) 193 (33.7) 1 1

Receptive 251 (49.3) 18 (28.6) 269 (47.0) 3.42 (1.91–6.33)∗∗∗ 2.97 (1.45–6.35)∗∗

Insertive and receptive 103 (20.2) 7 (11.1) 110 (19.2) 3.61 (1.64–9.10)∗∗ 4.44 (1.67–13.72)∗∗

Regular sex partners

No 228 (44.8) 37 (58.7) 265 (46.3) 1 1

Yes 281 (55.2) 26 (41.3) 307 (53.7) 1.75 (1.04, 3.01)∗ 2.40 (1.16–5.19)∗

Number of casual sex partnersb

≤1 114 (22.4) 22 (34.9) 136 (23.8) 1 1

2–5 335 (65.8) 38 (60.3) 373 (65.2) 1.70 (0.95–2.98) 2.90 (1.21–6.90)∗

≥6 60 (11.8) 3 (4.8) 63 (11.0) 3.86 (1.27–16.77)∗ 13.91 (3.13–82.90)∗∗

Sex experience with women

No 357 (70.1) 27 (42.9) 384 (67.1) 1 –

Yes 152 (29.9) 36 (57.1) 188 (32.9) 0.32 (0.19–0.54)∗∗∗ –

CAI with regular sex partnersb

No 49 (17.4) 4 (15.4) 53 (17.3) 1 –

Yes 232 (82.6) 22 (84.6) 254 (82.7) 0.86 (0.24–2.37) –

CAI with casual sex partnersb

(Continued)
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TABLE 1 (Continued)

App-using MSM
(n = 509)
n (%)

Non-app-using
MSM

(n = 63)
n (%)

Total
(N = 572)

n (%)

OR (95%CI) AOR (95%CI)

No 209 (45.2) 33 (61.1) 242 (46.9) 1 1

Yes 253 (54.8) 21 (38.9) 274 (53.1) 1.90 (1.08–3.43)∗ 2.50 (1.28–5.04)∗∗

HIV status of the last sex partner

Negative 204 (40.1) 35 (55.6) 239 (41.8) 1 1

Positive 18 (3.5) 2 (3.2) 20 (3.5) 1.54 (0.42, 9.98) 3.96 (0.50–88.97)

Unknow 287 (56.4) 26 (41.3) 313 (54.7) 1.89 (1.11, 3.27)∗ 2.16 (1.13–4.21)∗

Ever rush popper use

No 387 (76.0) 57 (90.5) 444 (77.6) 1 –

Yes 122 (24.0) 6 (9.5) 128 (22.4) 8.15 (6.31–10.71)∗∗∗ –

Circumcision

No 421 (82.7) 59 (93.7) 480 (83.9) 1 1

Yes 88 (17.3) 4 (6.3) 92 (16.1) 3.08 (1.23–10.35)∗ 4.07 (1.29–18.42)∗

HIV test in the past year

No 124 (24.4) 27 (42.9) 151 (26.4) 1 1

Yes 385 (75.6) 36 (57.1) 421 (73.6) 2.33 (1.35, 3.98)∗∗ 2.09 (1.07–4.09)∗

Any HIV/STIs

Negative 341 (67.0) 43 (68.3) 384 (67.1) 1 –

Positive 168 (33.0) 20 (31.7) 188 (32.9) 0.84 (0.61–1.89) –

∗P < 0.05.
∗∗P < 0.01.
∗∗∗P < 0.001.

OR, odds ratio; AOR, adjusted odds ratio; AI, anal intercourse; CAI, condomless anal intercourse.
aUS$1=6.39 Chinese yuan renminbi (RMB) in 2021.
bIn the past 6 months.

warts (4.9 vs. 4.8%, P = 1.00) were similar between app users and

non-app users.

80.8% (462/572) MSM used at least one GSN app in the past

6 months. MSM used apps in the past 6 months were more likely

to be chlamydia positive (19.5 vs. 10.9%, P = 0.04). No statistically

significant difference was found in the overall prevalence of HIV/STIs

(33.3 vs. 30.9%, P = 0.63), the prevalence of HIV (8.2 vs. 7.6%, P =

0.25), syphilis (7.3 vs. 6.5%, P = 0.11), gonorrhea (5.4 vs. 4.5%, P =

0.71), and anogenital warts (5.0 vs. 4.5%, P = 0.85).

4. Discussion

In our study, 89.0% of MSM had ever used GSN apps. Compared

with non-app users, app users reported more casual sex partners,

unprotective anal sex and were less likely to know their last sex

partner’s HIV status. In the meantime, app users were more likely to

have tested for HIV in the past year and be circumcised. Prevalence

of HIV and other STIs did not vary between app users and non-

app users.

Our study found that 89.0% MSM had ever used GSN apps, and

63.8% MSM had AI partners found via apps in the past 6 months.

This was higher than the studies conducted in China found 40.6%

MSM used apps to seek sex partners in 2013, and 57.9% in 2014

(12, 23). One explanation may be that the three cities enrolled are

metropolitan cities. The attitude toward MSM is more inclusive

and open, especially in Guangzhou and Shenzhen. And the recent

development of GSN apps such as live streaming services might help

expand the coverage of GSN apps among MSM.

Our study did not find an association between app use and HIV

or other STIs. This is similar to an online research conducted in

China (12). Whereas, a meta-analysis suggested that app use was not

associated with HIV and syphilis infections, but app users were more

likely to have gonorrhea and chlamydia (13). The possibly reason for

the inconsistent findings with our studymay be that themeta-analysis

only included three studies which accessed self-reported gonorrhea

and chlamydia, and all studies were conducted in the United States.

The similar prevalence of HIV between app users and non-app

users could be explained as follows. App users could have been more

willing to use preexposure prophylaxis (PrEP) and post exposure

prophylaxis (PEP) compared with non-app users (28, 29). Although

app users were more likely to have CAI, app users were also more

likely to tested for HIV. A qualitative study conducted in Hong Kong

showed that app users were concerned about acquiring HIV and

other STIs after engaging in CAI, and attended clinics to test for

HIV and other STIs (30). One possible contributing factor for HIV

testing may be that app user commonly had high educational level

(13), as in our study 70.7% app users had an educational level of
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FIGURE 1

Self-reported GSN app use among MSM (N = 509). AI, anal intercourse; CAI, condomless anal intercourse. aIn the past 6 months.

TABLE 2 STIs of GSN app users and non-app users (N = 572).

Total (N = 572)
n (%)

App-using MSM
(n = 509)
n (%)

Non-app-using
MSM

(n = 63)
n (%)

χ
2

P-value

HIV 0.007 0.93

Negative 525 (91.8) 467 (91.7) 58 (92.1)

Positive 47 (8.2) 42 (8.3) 5 (7.9)

Syphilis 0.920 0.34a

Negative 530 (92.7) 474 (93.1) 56 (88.9)

Positive 42 (7.3) 35 (6.9) 7 (11.1)

Gonorrhea 0.138 0.90a

Negative 542 (94.8) 483 (94.9) 59 (93.7)

Positiveb 30 (5.2) 26 (5.1) 4 (6.3)

Chlamydia 1.274 0.26

Negative 470 (82.2) 415 (81.5) 55 (87.3)

Positivec 102 (17.8) 94 (18.5) 8 (12.7)

Anogenital warts 0.000 1.00a

Negative 544 (95.1) 482 (95.1) 60 (95.2)

Positive 28 (4.9) 25 (4.9) 3 (4.8)

Any HIV/STIs 0.040 0.84

Negative 384 (67.1) 341 (67.0) 43 (68.3)

Positive 188 (32.9) 168 (33.0) 20 (31.7)

aContinuity correction Chi-square test.
bPositive for either rectal or urethral gonorrhea or both.
cPositive for either rectal or urethral chlamydia or both.
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college and above, and had high risk perception of HIV and other

STIs after CAI. Our study showed that app users were nearly twice

more likely to have been tested for HIV in the past year compared

with non-app users. Thus, app users are more likely to know their

status of HIV. HIV negative app users may use PrEP since a negative

HIV status is required for PrEP initiation, and HIV positive app

users may receive a timely treatment, which may lead to decreased

transmission. Our study also found app users were five times more

likely to be circumcised. A recent systematic review andmeta-analysis

suggested that circumcision is associated with 23% reduced odds of

HIV infection (31). This effect is even more pronounced in MSM

who are younger and who engage in insertive anal sex (31). As such,

the higher circumcision rate among app users may offset part of the

HIV risk. The possible reason for similar prevalence of STIs other

than HIV between app users and non-app users may be that app

users were more like to tested for STIs, which may facilitate timely

treatment. Syphilis, gonorrhea and chlamydia are treatable and timely

treatment means less transmission. Meanwhile, the systematic review

and meta-analysis found circumcision is associated with 9% reduced

odds of any STI other than HIV (31). However, our study was a cross-

sectional study, prospective studies are needed to better investigate

the impact of app use on HIV/STIs.

Our study found that app users were more likely to have more

than one casual sex partners in the past 6 months and have regular sex

partners. This is consistent with a previous study that indicated app

users were associated with having both stable and casual sex partners

(20). One of the primary reasons for MSM to use GSN apps is to find

sex partners (32). Given the convenience of GSN apps, it is easy for

app users to find casual sex partners. As time goes by, some casual

sex partners may develop to regular sex partners. And in this study,

44.1% (124/281) of app users who have regular sex partners were not

in romantic relationships with their regular sex partners. They may

use GSN apps to seek for extra-relational casual sex partners.

Our study also found that more than half of app users (56.4%)

did not know their last sex partner’s HIV status. This finding is

consistent with a research conducted in Beijing (10). One explanation

may be that MSM did not know their own recent HIV status.

In this study, 24.4% app users did not test for HIV in the past

year. A previous study showed that longer time since last HIV test

was associated with decreased HIV status communication with sex

partners (33). Another explanation maybe that the last sex partner of

app users was more likely to be casual sex partner. A previous study

indicated that MSM were more likely to disclose their HIV status to

regular sex partners (33). Existing studies indicated that awareness

of partner’s HIV status increases condom use, which could decrease

the risk of HIV acquisition (34, 35). Therefore, more interventions

targeting HIV status communication with sex partners among MSM,

including HIV self-testing are needed. MSM could know their

sex partners HIV status through HIV self-testing, and make safer

sex decision.

Our study is one of the few studies about GSN app use and

its association with HIV/STIs among MSM that were based on

offline recruitment and laboratory testing of HIV/STIs in China. The

study preliminarily explores the impact of app use on STIs. Studies

comparing the incidence of HIV/STIs between long-term app users

and non-app users are needed to provide insight with regard to the

true impact of app use on HIV/STIs risk.

The study has several limitations. First, there might be recall

bias and social desirability bias regarding self-reported information,

especially when stigma surrounding HIV and MSM was existent.

In order to minimize these biases, most questions about sexual

behaviors and use of apps were limited to the past 6 months, and

all questionnaires were anonymous. Second, the number of non-

app users only accounted for 11.0% (63/572) of all participants in

this study, which may not be well representative of the non-app

users. Third, the study was conducted at three metropolitan cities in

China. Thus, generalization may be limited to rural areas and other

countries. Fourth, the sample was limited to MSM who were literate,

able to read/speak Mandarin, and familiar with smart devices or

iPads. The study was conducted some 5 years ago. App use behaviors

of MSM may have changed over time, especially with the influence

of the coronavirus disease 2019 (COVID-19) and technological

advances. And this was a cross-sectional study, and thus we were not

able to make a causal inference.

5. Conclusions

GSN apps have been widely used among MSM in China. Our

study suggested that app users were associated with more casual sex

partners, unprotective anal sex and unaware their last sex partner’s

HIV status, but they were more likely to have tested for HIV in

the past year and be circumcised. Prevalence of HIV/STIs did not

vary between app users and non-app users. Longitudinal studies

comparing the incidence of HIV/STIs between long-term app users

and non-app users may be necessary to clarify the impact of app use

onHIV/STI risk. Researchers and health providers should collaborate

with GSN app developers to explore the role of GSN apps inHIV/STIs

prevention and control.
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Background: In China, the HIV/AIDS epidemic among men who have sex with

men (MSM) has been expanding in recent years. Substance abuse in MSM was

not well studied as the independent risk factor for HIV and syphilis infection and

other sexually transmitted diseases. The present review aimed to determine the

correlation between HIV/Syphilis infections and substance abuse and other sexual

risk behaviors among MSM.

Methods: We conducted a comprehensive search of PubMed, Web of Science,

Embase, Scopus, Chinese National Knowledge Infrastructure, Chinese Wanfang

Data, and VIP Chinese Journal Database for relevant articles of quantitative studies

published between 2010 and May 31, 2022. Meta-analysis was performed using R

software. Pooled estimated of the association-odds ratio, with 95% confidence

intervals were calculated using random-e�ects models stratified by study design.

Q statistics and I2 were used to measure the heterogeneity.

Results: Ourmeta-analysis included 61,719 ChineseMSM from 52 eligible studies.

The pooled HIV prevalence rate among substance-abusing MSM was 10.0% (95%

CI = 0.08–0.13). Substance abusers were more likely to have a higher prevalence

of HIV (OR= 1.59) and syphilis (OR= 1.48) infections than non-substance abusers.

Substance abusers were also more likely to seek sexual partners through the

internet or social media applications (OR = 1.63), engage in unprotected anal

intercourse (UAI) (OR = 1.69), group sex (OR = 2.78), and engage in commercial

intercourse (OR = 2.04) compared to non-users. Regarding testing behaviors,

substance abusers had a higher proportion of HIV or STI testing in their lifetime

(OR = 1.70) compared with non-substance abusers (p < 0.05). They were also

more likely to have had more sexual partners (≥2; OR = 2.31) and more likely to

have consumed alcohol (OR = 1.49) in the past 6 months.

Conclusions: Our study shows the correlation between substance abuse and

HIV/Syphilis infection. Eliminating disparities in HIV/Syphilis infection among

substance abusing men who have sex with men (MSM) can be achieved if the

Chinese government and public health sectors could provide targeted knowledge

popularization and diagnosis interventions among high-risk populations.
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HIV, syphilis, substance abuse, men who have sex with men (MSM), correlation

Frontiers in PublicHealth 01 frontiersin.org43

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2023.1082637
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2023.1082637&domain=pdf&date_stamp=2023-02-17
mailto:lhy800125@126.com
mailto:fugf@jscdc.cn
https://doi.org/10.3389/fpubh.2023.1082637
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1082637/full
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Zhao et al. 10.3389/fpubh.2023.1082637

1. Introduction

In China, the HIV/AIDS epidemic is increasing among men

who have sex with men (MSM). By the end of 2020, the

estimated number of people living with HIV was 2.1 million

worldwide, with homosexual transmission accounting for 45.0%

of reported HIV/AIDS cases (1). The HIV epidemic has exacted

a severe toll on MSM, with HIV infections from 9.1% in 2009

to 23.3% in 2020 (2). In addition, the prevalence of HIV and

syphilis co-infection has increased from 8% (Mexico, 2010–2018)

to 25% (Turkey, 2013) (3, 4). Previous studies have found that

syphilis infections could potentially facilitate HIV transmission

and increase the likelihood of acquiring HIV (5). The increasing

HIV/AIDS epidemic among MSM is undoubtedly a major public

health problem. Therefore, clarifying the risk factors associated

with HIV acquisition among Chinese MSM is urgently needed to

HIV prevention and intervention strategies.

Similarly, the global rates of substance abuse among men who

have sex with men have increased dramatically. Evidence from

European countries and China suggests that methamphetamine

and ecstasy are the most popular drugs used by MSM in the past

years (4–6). A recent study among 3,588 number of participants

that explored drug use problems found that the use of nitrite

inhalers have overtaken methamphetamine as the most popular

substance abused among MSM (7). Chinese MSM has increasingly

purchased poppers, and the proportion of poppers used among

MSMwas 24% in 2020 (8, 9). The recreational use of drugs like rush

poppers are more likely to be associated with sex and may thus be

linked to the transmission of HIV and other sexually transmitted

infections (STI).

On the one hand, drugs like meth/amphetamine, are often used

to increase sexual desire and facilitate sexual experimentation (10).

Rush popper may reduce pain by dilating capillaries and relaxing

anal sphincters, increasing sexual confidence. However, substance

abuse has both physiological and psychological effects on users.

It may facilitate risky sexual practices, such as unprotected anal

intercourse (UAI), thereby potentially increasing the risk of HIV

and STI transmission (11–16), substance abuse and UAI are co-

occurring risk behaviors that may contribute to the HIV infection

rates among MSM.

Over the past years, research studies have explored the

association between substance abuse and other risk behaviors

that might contribute to HIV infection in the MSM population

(6, 15–20). However, the results of these studies have been

inconsistent on the significance of this association, previous meta-

analyses on substance abuse among MSM or HIV infection failed

to provide evidence of underlying differences in HIV-related

risk behaviors and associated factors between substance abusers

and non-users (21, 22). Still, more evidence is needed. This

quantitative review aimed to explore the risk factors associated

with higher HIV/Syphilis infection rates among MSM substance

abusers compared to the general MSM population. We focused

Abbreviations: MSM, Men who have sex with men; HIV, Human

Immunodeficiency Virus; AIDS, Acquired immunodeficiency syndrome; STD,

History of sexually transmitted diseases; STI, Sexually transmitted infection;

UAI, Unprotected anal intercourse; CAI, Condomless anal intercourse.

on the sexual risk behaviors between substance abusers and

non-users. Furthermore, understanding these issues could further

facilitate effective intervention and prevention strategies among

Chinese MSM.

2. Methods

2.1. Literature search strategy

This meta-analysis adhered to the PRISMA guidelines. We

conducted a comprehensive search of PubMed, Web of Science,

Embase, Scopus, Chinese National Knowledge Infrastructure,

Chinese Wanfang Data, and VIP Chinese Journal Database

for relevant studies with quantitative outcomes associated with

HIV/Syphilis infection amongmen who have sex with men (MSM).

And these articles published in English or Chinese between 2010

and May 31, 2022. Meta-analyses were performed to compare

HIV and syphilis risks between substance abusers and non-users

across studies.

An appropriate combination of keywords and the MeSH

subject headings for the search, including (1) “men who have sex

with men” OR “MSM” OR “gay man” OR “male homosexual”

AND (2) (“HIV infection”) OR “HIV”AND (3) “Club drug use” OR

“Recreational drug use” OR “Illicit drug use” OR “Substance abuse.”

AND (4) “China.” We also reviewed the bibliographies of included

citations to identify references for consideration.

2.2. Inclusion and exclusion criteria

The inclusion criteria were as follows: (1) cross-sectional or

longitudinal study design; (2) MSM as a target population; (3) the

main outcome focus was HIV prevalence rate or HIV incidence; (4)

reported the proportion of substance abuse among MSM in China;

(5) were published in English or Chinese and conducted in China;

(6) Sample sizes >50; (7) was a master or doctoral thesis which

satisfied the above requirements.

Studies were excluded for the following reasons: (1) the study

population was not MSM; (2) it exclusively focused on MSM living

with HIV or substance abusers; (3) the studies without relevant

quantitative data; (4) the study was a systematic review. The most

comprehensive studies were included in the meta-analysis.

2.3. Study screening and data extraction

We imported the literature into Zotero to build a library,

eliminated duplicates, and two authors (GH and ZT) screened

the titles and abstracts for eligibility. According to the inclusion

and exclusion criteria, two authors (CQ and ZT) conducted

the full text screening. Discrepancies were discussed until

agreement was reached, with an arbitrator (Gengfeng Fu) for

unresolved disagreement.

Two authors (GH and ZT) used a standardized form for

data extraction, including the following information: source (the

primary author, publication year), study periods, sample size, study

setting (city, state), recruitment strategy, surveymethods, and recall
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window; types and proportion of substances abused; population

characteristics (e.g., sexual risk behaviors including unprotected

anal intercourse, the number of male sexual partners, engaging in

commercial sex or group sex); the proportion of reporting HIV-

positive and syphilis-positive. All abstracted data were used to

calculate prevalence rate ratios and relative risk.

2.4. Quality assessment

We used the Quality Assessment Checklist (QATSO score)

(23) for quality assessment. This checklist is a validated quality

assessment tool for HIV prevalence/risk behaviors among MSM

(the checklist is provided in Supplementary material). The scoring

systemwas based on five items: (1)Whether the samplingmethod is

representative of the population of the study; (2) the measurement

of the HIV objective (if the article is focusing only on risk

behavior among MSM); (3) Whether response rate is reported

in studies; (4) Whether confounding bias is controlled (such

as stratification/matching/restriction/adjustment) when analyzing

the associations; (5) Whether privacy or the sensitive nature of

HIV is considered when conducting the survey. According to

these quality items, the scores are 1, 0, and NA, representing

“yes,” “no,” and “not applicable,” respectively. All scores were

categorized into poor (0%−32%), satisfactory (33%−66%), and

good (67%−100%) groups. Quality assessment scores are provided

in Supplementary material.

2.5. Statistical analysis

Meta-analysis was performed using R software and was

stratified by study design. We used a random -effects model to

aggregate every outcome and estimated the pooled association

between substance abuse and HIV infection and their 95% CI. Q

statistics defined the heterogeneity between studies. Based on the I2

classification suggested byHiggins and Thompson, we used the cut-

off of 25, 50, and 75% to define as low, medium, and high levels of

heterogeneity, respectively. If significant homogeneity was detected

(I2 > 50%), random effect models were employed to calculate

the pooled effect rates and OR, otherwise, fixed effects models

were employed.

Another subgroup analysis was performed to explore the

sources of heterogeneity in these studies, such as sampling size,

study periods, and study setting. Egger’s regression test and the

funnel plot evaluated the possible publication bias and the effect of

small sample sizes. Finally, the sensitivity analysis was performed to

explore the possible impact of abnormal or outlier data. We used R

software (version 4.2.0) to conduct all statistical analyses.

3. Results

3.1. Overview of studies

We identified 3,111 unique articles, 3,049 of which did not

meet the inclusion criteria, and 62 articles progressed to full-text

screening. Eventually, 52 eligible articles (including 61,719 MSM)

were selected in this meta-analysis (7–9, 18–20, 24–69). The flow of

the review process is shown in Figure 1.

3.2. Basic characteristics of the selected
studies

All included papers contained 47 cross-sectional studies and

5 cohort studies. A total of 61,719 MSM was included across

the included studies, with a maximum sample size of 6,710, a

minimum sample size of 139, and 50 studies with more than 200

participants. The study location involved 24 cities and 11 provinces,

and the sampling methods included peer referrals, snowball

method, internet recruitment, voluntary counseling test, and

venue-based mobilization. Five studies used voluntary counseling

test (VCT) method to recruit MSM population, and seven studies

used snowball sampling method to recruit participants. Other

forty studies used more than one sampling methods to recruit

participants. The survey methods were based on self-administrated

questionnaires and a face-to-face interview. The characteristics of

the studies selected for this review are summarized in Table 1.

3.3. Analysis of substance abuse

Among these selected articles, the pooled proportion of MSM

who had ever used substance was 23% (95% CI: 0.17–0.30)

(I2 = 99.3%; 95%CI: 0.93–0.94, P< 0.01), and in the past 6months,

a 25% (95% CI: 0.19–0.34) pooled proportion of Chinese MSM

reported substance abuse. To examine the possible differences

in the proportion of substance abusers, subgroup analyses were

conducted by study period, study setting (city), sample size, and

recall window (Figure 2).

Subgroup analysis indicated that the proportion of substance

abuse varied at different study time intervals (19% from 2010 to

2017; 27% from 2018 to 2022).Whether the studies were conducted

in a single city or in more than two cities, the differences in

substance abuse rates were not significant (23% vs. 22%). The

proportion of substance abuse was higher when the sample size

was small: 28% for studies with 1,000 participants or fewer, 20%

for 1,000–2,000 participants, and 12% for over 2,000 participants.

Moreover, we also analyzed 26 studies conducted in 11 cities

with strong comprehensive strength and the substance abuse rate

in these cities (Beijing, Tianjin, Nanjing, Guangzhou, Shenzhen,

Hangzhou, Xian, Wuhan, Changsha, Qingdao, and Chongqing)

was 20% (95% CI: 0.14–0.28) (7, 20, 26, 31, 32, 35, 40, 42, 45–

49, 51, 52, 55, 56, 58, 64, 65). Finally, the proportion of substance

abuse was different when studies with a recall window of 12 months

(17%), 6 months (25%), and 3 months (20%) (Table 2).

3.4. Prevalence of HIV and syphilis

Of the 47 cross-sectional studies in the meta-analysis, 12 did

not report HIV prevalence rates, and the other 35 used HIV ELISA

testing to confirmHIV infection status. So we used data from the 35

studies to compare HIV prevalence rates among substances abusers
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FIGURE 1

Flowchart showing the selection of study subjects.

and non-users (8, 18, 20, 24–27, 29, 31–44, 46–48, 51, 52, 55–57, 64,

66, 68, 69).

Twenty-eight studies contributed findings to aggregate the HIV

prevalence of substance abusers and non-users amongMSM (10.0%

vs. 7.0%), the pooled prevalence rate of HIV among substance

abusers was 10.0% (95% CI: 0.08–0.13) (I2 = 88%; 95% CI: 0.88–

0.91, P < 0.01). MSM who reported ever using substances were

1.59 times more likely to be HIV positive than non-users [Pooled

OR= 1.59 (95% CI: 1.33–1.89); I2 = 59%; P < 0.01] (Table 3).

Subgroup analysis by location showed that the difference

in pooled HIV prevalence was not significant (9.0% vs. 7.0%)

between single-city and multi-cities; in the study period subgroup,

the pooled prevalence rate of HIV among MSM from 2011

to 2018 was estimated to be 11% (95% CI: 0.08–0.13) and

7% (95% CI: 0.05–0. 09) after 2018; Subgroup analysis by

sample size showed that the HIV prevalence for studies with

sample size < 1,000, sample size of 1,000–2,000, and sample

size >2,000 was: 8% (95% CI: 0.06–0.10), 9% (95% CI: 0.06–

0.13), and 10.0% (95% CI: 0.08–0. 12), respectively. We also

extracted information on syphilis infection status from 16 studies

and found that the current prevalence of syphilis was higher

among substance abusers than non-users (8.0% vs. 5.7%, pooled

OR = 1.48 (95% CI: 1. 20–1.83); I2 = 67%, P < 0.01)

(Figure 3).

3.5. Sexual risk behaviors

Forty-four studies compared sexual behaviors between

substance abusers and non-users. Twenty studies reported that

substance abusing MSM were more likely to find male partners

through the internet, including WeChat and Blued (pooled

percentages: 77.75% (4,904/6,307) vs. 66.03% (11,211/16,978);

pooled OR = 1.63 (95% CI: 1.26–2.12); I2 = 91%; P < 0.01)

(8, 18, 20, 24, 26, 28, 29, 34, 38, 47–49, 51, 53–56, 66, 67).

Sixteen studies found statistically significant for unprotected

anal intercourse as substance abusers tended to have UAI in the

last 6 months [pooled percentages: 46.28% (2,457/5,309) vs. 33.75%

(4,497/13,323); pooled OR = 1.69 (95% CI: 1.39–2.09); I2 = 84%;

P < 0.01] (8, 18, 20, 26, 28, 30, 34, 38, 47–49, 51, 53, 55, 66, 67).

Further, MSM who reported ever using substance were 2.31 times

more likely to havemultiple sexual partners than non-users [pooled
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TABLE 1 Study characteristics of 52 samples included in meta-analysis.

References Type of
study

Study
location

Study
periods

Recruitment
methods

Survey
methods

Eligibility of
subjects

Sample
size

Recall
window
(months)

Types of
substances
abuse

Substance
abuse
rate

HIV
prevalence
rate of
substance
abusers

Liu et al. (7) Cross-

sectional

Shenzhen 2018.6–2018.9 VCT Self-

administrated

questionnaire

Self-reported having anal

or oral intercourse with

other men in the past 6

months

455 6 Methamphetamine,

Ketamine,

MDMA

14.90% NA

Xi (46) Cross-

sectional

Hangzhou 2009.6–2010.6 Snowball

sampling

Self-

administrated

questionnaire

>18 years; self-reported

having anal or oral

intercourse with other

men in the past 6 months

530 6 MDMA,

Ketamine

3.77% 5.00%

Hu (33) Cross-

sectional

Coastal cities

in eastern

China

2013.4–2013.10 Website

advertisement;

community

outreach; peer

referrals; VCT

Self-

administrated

questionnaire;

individual

interview

≥18 years; self-reported

having anal intercourse

with other men in the 6

months; local residence;

reporting the use of

synthetic drugs

447 6 Methamphetamine,

Magu, Rush

Poppers,

Cannabis,

Sildenafil

51.50% NA

Li et al. (37) Cross-

sectional

Beijing 2012.6–2012.12 Website

advertisements;

community

outreach; peer

referrals; VCT

Self-

administrated

questionnaire

≥18 years, having sex

with men during the past

3 months, can provide

blood samples to test for

HIV and willing to

provide written

informed consent

400 6 Nitrite inhalants 47.30% 9.00%

He et al. (32) Cross-

sectional

Guangzhou 2013.11–2014.6 VCT Self-

administrated

questionnaire

Self-reported having anal

intercourse with other

men in the 2 years

1,046 6 Rush poppers 1.24% NA

Liu et al. (40) Cross-

sectional

Nanjing 2013.4–2013.6 Category

snowball

sampling

Face-to-face

interview

≥18 years; self-reported

having anal intercourse

with other men in the

past 6 months; living in

Nanjing for more than 3

months

566 12 Hallucinogens 2.12% NA

Wang et al.

(45)

Cross-

sectional

Beijing 2012.12–2013.7 Outreaching in

gay venues; web

advertisement

and peer referral

Self-

administrated

questionnaire

Chinese men age 18–60

years old, living in

Beijing, having anal

intercourse with at least

one man in the last 3

months

576 3 Nitrite inhalants 28.60% NA

(Continued)
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TABLE 1 (Continued)

References Type of
study

Study
location

Study
periods

Recruitment
methods

Survey
methods

Eligibility of
subjects

Sample
size

Recall
window
(months)

Types of
substances
abuse

Substance
abuse
rate

HIV
prevalence
rate of
substance
abusers

Chen et al.

(25)

Cross-

sectional

Changsha 2009.8–2009.11 Snowball

sampling;

internet

advertisements;

venue-based

mobilization

Self-

administrated

questionnaire

≥16 years; self-report

sexual behaviors with a

male partner at least

once in their lifetime;

understood and were

willing to participate and

sign informed consent

826 6 ketamine,

ecstasy/MDMA,

GHB, cocaine,

and

methamphetamine

21.40% 18.64%

Cai et al. (27) Cross-

sectional

Shenzhen 2010–2014 VCT Self-

administrated

questionnaire

≥18 years; self-reported

having sex with other

men

3,318 24 Heroin, Cocaine,

Opium,

Ketamine,

MDMA,

Methamphetamine

4.65% NA

Shi et al. (42) Cross-

sectional

Wuhan 2013.5–2013.11 VCT; peer

referrals; website

advertisement;

community

outreach

activities

Self-

administrated

questionnaire

<25 years; self-reported

having anal or oral

intercourse with other

men in the past 6 months

397 6 NA 22.90% 12.09%

Wang (44) Cross-

sectional

Kunming 2015 Snowball

sampling;website

advertisement;

Purpose

Sampling

Self-

administrated

questionnaire;

In-depth

personal

interviews

≥18 years; self-reported

having oral or anal

intercourse with other

men in; living and

working in Kunming for

more than 3 months;

high school students or

non-students

635 6 Rush poppers,

Methamphetamine

35.11% NA

Chen et al.

(28)

Cross-

sectional

Guangdong

province

2014.3–2014.8 Homosexual

website

Self-

administrated

questionnaire;

>16 years; self-reported

having anal intercourse

with other men; Students

from universities in

Guangdong Province

825 3 Rush poppers 14.80% NA

Li et al. (64) Cross-

sectional

Beijing 2013.4–2013.12 Website

advertisement;

community

outreach; peer

referrals;

venue-based

mobilization

Self-

administrated

questionnaire

≥18 years; self-reported

having oral or anal

intercourse with other

men in; reporting the use

of synthetic drugs in the

past 12 months; living

and working in Beijing

1,206 3 Rush poppers 23.55% NA

Yang et al. (50) Cross-

sectional

Hunan

Province

2012.7–2013.1 Respondent

driven sampling;

Self-

administrated

questionnaire

Males aged >16 years;

self-identified as an MB;

ability to provide written

and verbal consent

205 3 Rush popper,

methamphetamine,

ecstasy, ketamine,

marijuana,

morphine, heroin

and cocaine

39.02% NA
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Chen et al.

(28)

Cross-

sectional

Beijing 2013–2016 Website

advertisement;

peer referral;

short message

services and

community

outreach

Self-

administrated

questionnaire

≥18 years; having sex

with men in the past 12

months; living in Beijing

during the study period;

willing and able to

provide written

informed consent

3,588 3 Rush poppers,

methamphetamine,

cannabis or

marijuana,

MDMA,

ketamine, Magu

and heroin

27.50% 16.01%

Jiang (36) Cross-

sectional

Chongqing 2015.12–2016.4 Snowball

sampling;

occasional

Sampling

Self-

administrated

questionnaire

>16 years; self-reported

having anal or oral

intercourse with other

men in the past year;

self-reported using new

drugs in the last year

140 12 Methamphetamine,

Magu, Capsule

Zero,

Amphetamine,

Ketamine, Rush

poppers

100% NA

Zhu et al. (56) Cross-

sectional

Nanjing 2014.4–2014.6;

2014.12–

2014.12;

2015.4–2015.6

Internet

recruitment ads;

VCT;

community

Organization

Mobilization

Self-

administrated

questionnaire

>16 years; self-reported

having anal or oral

intercourse with other

men in the last year

1,721 6 Rush poppers 19.29% 16.87%

Xu et al. (47) Cross-

sectional

Nanjing 2014.11–2015.2;

2015.4–2015.7

Social networks;

venue-based

mobilization;

VCT;

community

Organization

Mobilization

Self-

administrated

questionnaire

>16 years; self-reported

having anal or oral

intercourse with other

men in the last year;

living in Nanjing

1,040 6 Rush poppers 23.65% 18.70%

Yang et al. (9) Cross-

sectional

Luoyang 2016.5–2016.10 Snowball

sampling

Self-

administrated

questionnaire

Men over 16 years old;

self-reported having anal

intercourse with other

men

1,010 24 Methamphetamine,

Ketamine,

MDMA, Magu,

Rush poppers,

Capsule Zero

79.40% NA

Jia et al. (35) Cross-

sectional

Xian 2016 Snowball

sampling

Self-

administrated

questionnaire

Self-reported having anal

or oral intercourse with

other men in the past 3

months

214 3 Methamphetamine,

Ketamine, Magu,

Rush poppers,

Capsule Zero

39.70% 9.41%

Zhang et al.

(54)

Cross-

sectional

Beijing,

Nanning

2013.3–2014.3 Short message

service (SMS);

community

outreach; web

advertisement

and peer referral

interventions

Self-

administrated

questionnaire

Male, at least 18 years

old, self-reported sex

with men in the last 12

months, currently living

in Beijing, and provision

of written informed

consent

500 3 Rush poppers,

methamphetamine,

marijuana,

ecstasy, ketamine,

Magu.

38.60% 6.22%
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F
ro
n
tie

rs
in

P
u
b
lic

H
e
a
lth

fro
n
tie

rsin
.o
rg

49

https://doi.org/10.3389/fpubh.2023.1082637
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Z
h
a
o
e
t
a
l.

1
0
.3
3
8
9
/fp

u
b
h
.2
0
2
3
.1
0
8
2
6
3
7

TABLE 1 (Continued)

References Type of
study

Study
location

Study
periods

Recruitment
methods

Survey
methods

Eligibility of
subjects

Sample
size

Recall
window
(months)

Types of
substances
abuse

Substance
abuse
rate

HIV
prevalence
rate of
substance
abusers

Wang et al.

(20)

Cross-

sectional

Beijing 2013.4–2014.4 Online

advertising and

peer referral

Face-to-face

interview

≥18 years; self-reported

had anal intercourse at

least once with another

male in the past 12

months; and currently

living in Beijing (north

China) or Nanning

(south China

510 6 Nitrite inhalants 29.62% 14.57%

Shan et al. (41) Cross-

sectional

Tianjin 2016.4–2016.12 Snowball

sampling;website

advertisement;

community

outreach; peer

referrals; VCT;

venue-based

mobilization

Self-

administrated

questionnaire

≥18 years; self-reported

having oral or anal

intercourse with other

men in the past 6

months; reporting the

use of synthetic drugs in

the past 6 months

302 6 Rush poppers,

Capsule Zero

100% NA

Duan et al.

(30)

Cross-

sectional

Shenzhen 2015.3–2015.12 Time-location-

sampling (TLS);

the respondent

driven sampling

(RDS); snowball

sampling

Self-

administrated

questionnaire

Being biologically male;

having had sexual

contact (oral or anal sex)

with other males in

Shenzhen during the

past 6 months before the

survey

1,935 6 Rush poppers,

methamphetamine,

ketamine, LSD,

PCP, marijuana,

cocaine, ecstasy

(amphetamine,

MDMA), cough

syrup (codeine

phosphate),

heroin, Magu

12.70% 18.29%

Zhao et al. (24) Cross-

sectional

Nation-wide 2014.9–2014.10 Three gay web

portals:

Northern China,

Southern China,

and Eastern

China

Self-

administrated

questionnaire

Being born as male; ≥16

years; had ever engaged

in anal sex with another

man; willing to provide

their cell phone number

(for other follow-up

purposes) and agreed to

an informed consent

1,424 12 Rush poppers,

crystal meth and

ecstasy

24.72% 4.83%

Han (31) Cross-

sectional

Tianjin 2015.7–2017.9 Snowball

sampling; Simple

random

Sampling

Self-

administrated

questionnaire

>16 years; self-reported

having anal intercourse

with other men in the

past 3 months; HIV

negative or self-reported

unknown

222 3 Methamphetamine,

Rush poppers,

Capsule Zero,

Ketamine, Magu

54.50% 5.78%

(Continued)
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Lu (26) Cross-

sectional

Qingdao 2017.3–2017.8 Snowball

sampling

Face-to-face

interview

>18 years; self-reported

having anal or oral

intercourse with other

men in the past 6

months; local residence

602 6 Methamphetamine,

Rush poppers,

Capsule Zero,

MDMA,

Ketamine, Magu

50.20% 0.33%

Zhou et al.

(57)

Cross-

sectional

Nantong 2018.4–2018.8 Snowball

sampling; social

networks;

venue-based

mobilization;

VCT

Self-

administrated

questionnaire

Men self-reported having

anal or oral intercourse

with other men in the

last year

300 6 Rush poppers,

Capsule Zero,

MDMA

64.00% 4.90%

Li (39) Cross-

sectional

Haerbin 2016.4–2017.3 Snowball

sampling;

Internet

recruitment ads;

VCT;

community

organization

Mobilization;

social networks

Self-

administrated

questionnaire

>18 years; self-reported

having anal or oral

intercourse with other

men

6,710 12 Rush poppers,

Amphetamine,

Ketamine,

MDMA,

Cannabis,

Capsule Zero

23.10% 11.61%

Zhang (53) Cross-

sectional

Beijing,

Tianjin,

Shijiazhuang

2018.11–2019.1 VCT; peer

referrals; social

networks

Self-

administrated

questionnaire

Men over 18 years old;

self-reported having anal

intercourse with other

men in the past 6

months; full-time

enrolled college students;

Working or living in

Beijing or Tianjin or

Shijiazhuang during the

survey

511 6 Rush poppers,

Capsule Zero

55.00% NA

He et al. (68) Cross-

sectional

Hangzhou 2015.8–2016.4 Snowball

sampling

Face-to-face

interview

≥16 years; had had anal

sex with men in the last 3

months before the study;

had previous HIV test

results that were negative

or unknown; and were

willing to provide

informed consent to

participate in the study

555 3 Methamphetamine,

ketamine, ecstasy,

and rush poppers,

18.20% 15.80%
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Lan et al. (69) Cross-

sectional

Guangxi

province

(Guigang,

Guilin, Hechi,

Hezhou,

Liuzhou,

Nanning,

Wuzhou, and

Yulin)

2013–2015 Advertisements;

peer recruiters;

peer referral

Face-to-face

interview

≥18 years; self-report

same-gender sex in the

past 6 months; currently

living in the selected

cities and willing to

provide written

informed consent

5,658 6 NA 0.76% 23.26

Duan (8) Cross-

sectional

Jinan,

Qingdao,

Yantai

2016.4–2016.7 Snowball

sampling; social

networks;

venue-based

mobilization

Self-

administrated

questionnaire

>16 years; self-reported

having anal intercourse

with other men in the

past year; living in Jinan,

Qingdao or Yantai

during the survey

1,306 6 Methamphetamine,

MDMA,

Ketamine, Rush

Poppers, Capsule

Zero

28.60% 6.95%

Xu et al. (48) Cross-

sectional

Nanjing 2016.4–2016.7 Internet

recruitment ads;

peer referral

Self-

administrated

questionnaire

>16 years; self-reported

having anal or oral

intercourse with other

men in the last year;

living in Nanjing

876 6 Rush Poppers,

Capsule Zero,

Methamphetamine,

MDMA, Codeine

phosphate, Magu,

Ketamine,

Amphetamine

29.60% 13.90%

Dai et al. (29) Cross-

sectional

Sichuan

province

(Deyang,

Yibin, and

Xichang)

2016.6–2016.9 Community-

based

organizations

Self-

administrated

questionnaire

≥18 years; reported

sexual experience with

men; currently living in

the selected cities and

willing to provide

informed consent

1,122 12 Rush Poppers,

crystal meth and

capsule zero

27.70% 21.54%

Zhou et al.

(55)

Cross-

sectional

Tianjin 2012.4–2012.8 Community

recruitment

Self-

administrated

questionnaire

≥18 years; self-reported

having sex with other

men in the past 6

months; HIV infection

status is negative or

unknown

500 6 Rush Poppers 36.60% 6.22%

Wang et al.

(66)

Cross-

sectional

Guangzhou,

Shenzhen,

Wuxi

2017.1–2017.8 Snowball

sampling; VCT;

website advertise

Self-

administrated

questionnaire

>18 years; self-reported

having anal intercourse

with other men or have

at least 2 male sexual

partners in the past 6

months or Having a

sexually transmitted

disease

603 6 Methamphetamine,

Rush Poppers,

Sildenafil

25.50% 8.44%
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Li et al. (65) Cross-

sectional

Chongqing 2018.6–2019.6 Snowball

sampling;website

advertisement;

peer referrals,

Self-

administrated

questionnaire

Men age 18–65 years old;

being born as male or

transgender women who

have sex with men;

HIV-negative

139 6 Rush Poppers,

Methamphetamine,

Ketamine,

Capsule Zero,

Diazepam,

Codeine

phosphate

34.53% NA

Huang et al.

(34)

Cross-

sectional

studies

Jinan Qingdao 2016.3–2016.6 Venue-based

mobilization;

Online

recruitment

Self-

administrated

questionnaire

Self-reported having oral

or anal intercourse with

other men in the past

year

901 6 Rush Poppers 30.10% 2.95%

Guo et al. (63) Cross-

sectional

Beijing,

Tianjin

2019.11–2019.11 Snowball

sampling; peer

referrals

Self-

administrated

questionnaire

Men age 15–30 years old

in high school or

graduation within one

year; self-reported

having oral or anal

intercourse with other

men in the last year

220 3 Rush Poppers,

Sildenafil

13.80% NA

Yan et al. (49) Cross-

sectional

Guangzhou 2017.5–2017.11 VCT Self-

administrated

questionnaire

≥18 years; self-reported

having anal intercourse

with other men; living in

Guangzhou for more

than 3 months

976 6 Rush Poppers 34.84% NA

Chen et al.

(67)

Cross-

sectional

Chongqing 2019.3–2020.2 Convenience

sampling

Self-

administrated

questionnaire

≥18 years; self-reported

having anal intercourse

with other men in the

past year and were

willing to provide

written informed

consent

1,151 6 Rush Poppers 17.72% 26.96%

Li et al. (19) Cross-

sectional

Hebei,

Shandong,

Jiangsu,

Zhejiang,

Fujian and

Guangdong

Province

2019.7–2019.12 VCT;

Intervention

Outreach

Activities

Self-

administrated

questionnaire

≥18 years; self-reported

having sex with other

men; primary sexual

orientation is male

2,690 24 Rush Poppers,

Capsule Zero,

Capsule Zero,

Amphetamine

32.20% NA
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F
ro
n
tie

rs
in

P
u
b
lic

H
e
a
lth

fro
n
tie

rsin
.o
rg

53

https://doi.org/10.3389/fpubh.2023.1082637
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Z
h
a
o
e
t
a
l.

1
0
.3
3
8
9
/fp

u
b
h
.2
0
2
3
.1
0
8
2
6
3
7

TABLE 1 (Continued)

References Type of
study

Study
location

Study
periods

Recruitment
methods

Survey
methods

Eligibility of
subjects

Sample
size

Recall
window
(months)

Types of
substances
abuse

Substance
abuse
rate

HIV
prevalence
rate of
substance
abusers

Mao et al. (18) Cross-

sectional

Seven large

cities in China

(Shenyang,

Jinan,

Zhengzhou,

Shanghai,

Nanjing,

Changsha, and

Kunming)

2012.6–2013.6 Advertisements

on gay websites;

community-

based

organizations;

peer referrals

Self-

administrated

questionnaire

Be born male, ≥16 years,

self-reported having

anal/oral sex experiences

with a male within the

last year, and able to

provide informed

consent

4,496 6 Rush popper,

ecstasy,

methamphetamine,

amphetamine,

codeine and

ketamine.

28.36% 12.71%

Yu et al. (51) Cross-

sectional

Tianjin 2018.1–2018.12 Snowball

sampling;

website

advertise; social

networks

Face-to-face

interview

Being born as male;

<24years; had ever

engaged in sex with

another man in the past

6 months; junior college,

undergraduate, and

postgraduate school

enrollment

826 6 Methamphetamine,

Rush Poppers,

Capsule Zero

44.92% 6.74%

Wang et al.

(43)

Cross-

sectional

Jinan;

Qingdao;

Yantai

2020.4–2020.7 VCT Self-

administrated

questionnaire

>15 years; self-reported

using synthetic drug use;

self-reported having anal

or oral intercourse with

other men in the last year

965 6 Methamphetamine,

Rush poppers,

Capsule zero and

G-spot fluid

100% NA

Li et al. (38) Cross-

sectional

Jinan 2017–2020 Jianzhuo

Li−2022

Cross-sectional Jinan 1,700 6 Capsule zero,

Amphetamine,

Rush poppers,

MDMA

27.35% 5.48%

Chu and

Shang (61)

Cohort Shenyang 2011.1–2012.12 Respondent

driven sampling

Self-

administrated

questionnaire

>18 years; self-reported

having anal or oral

intercourse with other

men in the past year; no

history of HIV-positive

testing

625 3 Rush poppers,

Methamphetamine,

Codeine

phosphate,

Sildenafil

29.76% 5.9/100PY

Peng and Xu

(62)

Cohort Liaoning 2017.6–2018.12 Snowball

sampling;

respondent

driven sampling;

WeChat

promotion

Self-

administrated

questionnaire

>16 years; male by birth

sex; self-reported having

anal or oral intercourse

with other men in the

past year; no history of

HIV-positive testing

672 6 Hallucinogens 36.80% 5.8/100PY
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Li (58) Cohort Tianjin 2013.4–2018.9 Social networks;

venue-based

mobilization

Self-

administrated

questionnaire

>16 years; self-reported

having anal or oral

intercourse with other

men in the last 6 months;

no history of

HIV-positive testing; live

in Tianjin for more than

6 months; awareness and

willingness to participate

in VCT surveys every 6

months

2,380 6 Rush poppers 20.60% 2.23/100PY

Ni (59) Cohort Zhejiang

province

2018.4–2020.4 VCT; Web

recruitment

Self-

administrated

questionnaire

>16 years; self-reported

having sex with other

men in the past year; no

history of HIV-positive

testing; live in the local

area for at least 1 year;

able to provide contact

information

731 6 Rush poppers,

Capsule zero

NA 1.19/100PY

Shan et al. (60) Cohort Shanghai,

Tianjin

2016.6–2018.6 Outreach;

network

intervention;

peer education

Self-

administrated

questionnaire

>18 years; self-reported

having anal or oral

intercourse with other

men in the past year;

self-reported using

substance in the past

year; no history of

HIV-positive testing

554 6 Rush poppers,

Methamphetamine,

Ecstasy, Sildenafil

100% 2.73/100PY
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FIGURE 2

Subgroup analysis of substance abuse among Chinese MSM.

TABLE 2 Stratified meta-analyses of the proportion of substance abuse among MSM in China.

Category Subgroup Number
of studies

Proportion estimate (%)
and 95% CI

Heterogeneity

I2/% P-value

Study period 2010–2017 24 19.0 (13.0–29.0) 99 <0.01

2018–2022 23 27.0 (19.0–38.0) 99 <0.01

Study location Only one city 34 23.0 (17.0–31.0) 99 <0.01

More than two cities or multiple

provinces

13 22.0 (12.0–39.0) 99 <0.01

11 cities with strong

comprehensive strengths

26 20.0 (14.0–28.0) 99 <0.01

Sample size <1,000 29 28.0 (21.0–36.0) 98 <0.01

1,000–2,000 11 20.0 (11.0–35.0) 99 <0.01

>2,000 7 12.0 (4.0–34.0) 99 <0.01

Recall window of substance abuse (months) 3 months 12 20.0 (11.0–38.0) 99 <0.01

6 months 28 25.0 (19.0–34.0) 99 <0.01

≥12 months 7 17.0 (7.0–43.0) 99 <0.01

OR= 2.31 (95% CI: 1.87–2.84); I2 = 85%; P < 0.01] (18, 20, 25, 28–

31, 47–49, 66, 67). Eleven studies included information on group

sex between substance users and non-users. By comparison, MSM

who reported ever using substance were 2.78 times more likely to

engage in group sex in the past 6 months than non-users [pooled

OR = 2.78 (95% CI: 1.47–5.24); I2 = 96%; P < 0.01] (8, 18, 20, 26,

28, 29, 42, 48, 55, 65, 67).

Seventeen studies found that substance abusers were more

likely to have engaged in commercial sexual behavior in the past

6 months than non-users [pooled OR = 2.04 (95% CI: 1.28–3.23);

I2 = 91%; P < 0.01] (5, 6, 8, 12, 15, 18, 26, 35, 37, 41–43, 47, 51,

65, 66). Also, substance abusers were more likely to report HIV

testing in the past 6 months or a history of repeat HIV testing

than non-users (pooled OR = 1.70, 95% CI: 1.41–2.06, I2 = 74%;

P < 0.01) (8, 24, 27, 28, 30, 34, 39, 48, 51, 56, 66, 67). Five studies

focused on alcohol consumption among MSM participants, and

substance abusers were more likely to drink alcohol in the past 6

months [pooled OR = 1.49 (95% CI: 1.07–2.10; I2 = 70%; P <

0.01)] than non-users (6, 28, 31, 42, 51). Six studies have provided

information about MSM who had sex with the women in the past
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TABLE 3 Stratified meta-analyses of the proportion of HIV prevalence among MSM in China.

Category Subgroup Number
of studies

Proportion estimate
and 95% CI

Heterogeneity

I2/% P-value

Study population Substance abusers 28 0.10 (0.08–0.13) 88 <0.01

Non-users 28 0.07 (0.06–0.09) 89 <0.01

Study year 2011–2017 18 0.11 (0.08–0.13) 93 <0.01

2018–2022 17 0.07 (0.05–0.09) 95 <0.01

Survey method Self-administrated

questionnaire

29 0.09 (0.07–0.11) 95 <0.01

Face-to-face interview 6 0.04 (0.01–0.13) 94 <0.01

Sample size <1,000 22 0.08 (0.06–0.10) 94 <0.01

1,000–2,000 9 0.09 (0.06–0.13) 96 <0.01

>2,000 4 0.10 (0.08–0.12) 94 <0.01

Study location Only one city 26 0.09 (0.07–0.11) 94 <0.01

>2 cities 9 0.07 (0.05–0.09) 94 <0.01

FIGURE 3

Meta-analyses comparison between substance abusers and non-users among Chinese MSM.

6 months [pooled OR = 0.96 (95% CI: 0.71–1.29); I2 = 75%; P <

0.01] (19, 34, 45, 48, 51, 65) (Table 4).

3.6. Sensitivity analysis and publication bias

None of the individual study’s results affected the pooled

estimate odds ratio. ORs remained similar in the sensitivity

analysis, which suggested that the results were stable and reliable.

Egger’s test suggested no significant evidence of publication bias

in comparing the prevalence of HIV (P = 0.51) between substance

abusers and non-users (Figure 4).

4. Discussion

We conducted a quantitative review in China to assess

the HIV/syphilis epidemic and the correlation between these

epidemics and substance abuse and other sexual risk behaviors
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TABLE 4 Comparison of sexual behaviors between substance abusers and non-users among MSM in China.

Influencing factors Number of studies Heterogeneity E�ect model Pooled OR

I2/% P-value OR 95% CI

Syphilis infection 16 67 <0.01 Random 1.48 1.20–1.83

HIV infection 28 88 <0.01 Random 1.59 1.33–1.89

Unprotected anal sex 16 84 <0.01 Random 1.69 1.39–2.05

Multiple sexual partners (≥2/1) 13 85 <0.01 Random 2.31 1.87–2.84

Ways of finding sex partners (internet/others) 20 91 <0.01 Random 1.63 1.26–2.12

Group sex in the past 6 months 11 96 <0.01 Random 2.78 1.47–5.24

Commercial intercourse in the past 6 months 17 91 <0.01 Random 2.04 1.28–3.23

HIV testing 12 74 <0.01 Random 1.70 1.41–2.06

Having sex with women in the past 6 months 6 75 <0.01 Random 0.96 0.71–1.29

Alcohol consumption 5 70 <0.01 Random 1.49 1.07–2.10

FIGURE 4

Funnel plot for assessing the publication bias of HIV prevalence

between substance abusers and non-users.

among MSM in China. This meta-analysis provides insight into

HIV transmission among substance abusers. It also provides an

important suggestion for China’s public health sector to develop

more effective prevention and intervention strategies for the MSM

population. We integrated and analyzed data from 52 studies and

further validated that the prevalence of HIV or syphilis among

substance abusers of Chinese MSM is significantly higher than

the general MSM population, similar to previous results (17, 22).

We aggregated the characteristics, related sexual risk behaviors,

and current HIV and syphilis status among Chinese MSM. We

also identified the factors associated with HIV/syphilis infection

between substance abusing MSM and non-users.

Our review showed a 23% (95% CI: 0.17–0.29) pooled

proportion of Chinese MSM reported substance abuse, and in

the past 6 months, a 25% (95% CI: 0.19–0.34) pooled proportion

of Chinese MSM reported substance abuse. This finding is lower

than the proportions reported among Chinese MSM in a global

meta-analysis conducted in 2021 (P = 0.306, 95% CI: 0.238–0.373)

(17). Furthermore, the pooled HIV prevalence was 10% among

substance abusers, much higher than the HIV positivity rate in

the general MSM population (P = 0.0507, 95% CI: 5.4%−6.1%)

(2). The high HIV prevalence among substance-abusing Chinese

MSM is a signal that, without effective intervention strategies,

it may contribute to the HIV transmission risks among MSM

will would lead to severe public health consequences. Our study

results also showed that the substance abuse rate among Chinese

MSM gradually increased over time. The proportion of substance-

abusing MSM was about 19% (95% CI: 0.13–0.28) before 2018

and reached 27.0% (95%CI: 0.19–0.38) after 2018. One possible

explanation for this phenomenon is that the rapid growth of the

internet and the popularity of social media applications (such

as Blued) have made MSM more susceptible to use substances.

In recent years, a number of gay applications like Blued have

been developed specifically for MSM social and sexual networking,

increased used may facilitate seeking multiple sex partners (70, 71).

Some applications targeting MSM have also emerged as important

a venue through which MSM seek and maintain relationship with

sex partners and substance abuse partners (72). The diversification

of e-commerce platforms has provided convenient ways for MSM

to obtain substances. It is worth noting that the rush popper and

capsule zero were the most popular recreational drug amongMSM.

Although rush popper is banned or restricted in some countries

like Canada and European Union (37), it is still not regulated as

an illegal drug, and it can be easily obtained at a low cost online in

China. In 2019, Chinese researchers investigated 2,616 MSM in six

provinces through an online questionnaire (19). They found that

842 (32.2%) MSM had used at least one psychoactive substance,

and 377 (14.4%) MSM reported using more than two psychoactive

substances. For the MSM population, the rush poppers is still

an important factor contributing to sexual behaviors, such as
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increasing sexual desire and reducing sexual inhibition (18). MSM

were more likely to seek casual sex partners and engage in UAI

after using the drug. Moreover, rush poppers are believed to

prolong erection which prolongs anal intercourse, thus increasing

the likelihood of anal bleeding and the risk of HIV infection

(29, 65). It is strongly suggested that the public health sectors

should pay attention to the issue of substance abuse, especially the

rush poppers, and adopt targeted screening and detection for these

subgroups of MSM.

Regarding the sexual risk behaviors among MSM, our study

suggests that Chinese substance abusers weremore likely to seek sex

partners through the internet or gay applications than non-users in

the last 6 months. These social media applications greatly facilitate

the identification of sexual partners and do not have any restrictions

on the time or location (70, 71). In addition, these applications also

provide a platform for individuals to organize private parties where

the combination of drug use and gay applications may contribute

to an increase in the risk of HIV transmission among MSM (24).

Consistent with previous studies, our study suggests that

substance abuse is associated with unprotected anal intercourse,

commercial sex, and group sex (73–75). Similar results were

reported by a United States study which found that substance-

abusing MSM were twice more likely to have had commercial sex

in the last 6 months than non-users (9). This result was lower than

the 5.07 odds found in the study by Robert et al. abroad (76). The

high level of sexual activity among substance abusers might make

it more difficult to maintain a stable and regular sexual partner

relationship. Drug abuse was positively associated with multiple sex

partners during a sexual encounter (77, 78), and unprotected sex

encounter is more likely to occur during participation in group sex.

Moreover, it has been demonstrated that the perianal skin is more

susceptible to damage during unprotected anal intercourse and

therefore provides optimal conditions for the transmission of HIV.

Alcohol consumption among MSM may also be a cause for

concern although only five included papers provided information

to compare substance abusers with non-users (6, 45, 51, 62,

73). Substance users were more likely to drink alcohol, and the

combination of alcohol and drug use may reduce the sense of

restraint and increase the sexual risk behaviors (15, 49, 51).

In our study, pooled HIV testing prevalence was higher

among substance abusers than non-users. Substance abusers

seem more likely to engage in high-risk sex behaviors

(such as group sex, commercial sex, and unprotected anal

intercourse) than non-users. Thus, they are more likely to

use preventative methods, including frequent HIV and STI

testing. The HIV and syphilis prevalence rates were higher

among substance abusers than non-users, which suggested

that MSM with a history of substance abuse were particularly

more likely to develop HIV/syphilis infection. Compromised

immunity due to syphilis infection may increase the risk

of HIV acquisition and facilitate HIV transmission. Hence,

screening and referral efforts for sexually transmissible infections

are needed.

This meta-analysis is not without several limitations. First,

as the cross-sectional surveys pooled together, it is difficult

to infer the temporal sequence between substance abuse and

HIV/Syphilis infection. Second, as respondents’ drug abuse has not

been confirmed by standardized laboratory testing, reporting bias

and recall bias could affect the veracity of the results and thus

underestimate the HIV prevalence of MSM. Third, some studies

included in this meta-analysis used convenient samples or a cross-

sectional design. The resulting selection bias may have affected the

veracity of our results. Moreover, for a lack of surveys from rural

areas, we could not further explore the impact of substance abuse

on the infection of HIV/Syphilis among all Chinese MSM.

5. Conclusion

This study highlights the correlation between substance abuse

and HIV/Syphilis infection. Substance abuse among the MSM

population can increase the rate of high-risk sexual behaviors

and facilitate HIV/Syphilis infection. The mechanism still needs

to be explored and strengthened. Targeted knowledge promotion

and expanding diagnostics interventions among high at-risk

populations should be adopted for HIV/Syphilis prevention.

Meanwhile, care providers should pay attention to substance

abusers and related high-risk behaviors and encourage safe sex

practices. Moreover, intervention programmers should utilize

internet-based social organizations to provide peer education and

implement social discrimination and HIV-related stigma reduction

interventions to help slow the spread of HIV/Syphilis.
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Objectives: This study aimed to examine the real prevalence of late presentation of

HIV infection and to identify factors associated with late HIV presentation among

patients with newly diagnosed HIV/AIDS in Suzhou, China.

Methods: Patients with newly diagnosed HIV/AIDS who registered in national AIDS

surveillance system from 2017 to 2020 were included in this study. Late presentation

(LP) of HIV infection was defined as HIV diagnosis with a CD4 count < 350 cells/µL or

an AIDS-defining event. Multivariable logistic regression analyses were used to identify

factors associated with LP.

Results: A total of 2,300 patients were enrolled. 1,325 were classified as late

presenters, showing a high percentage of 57.6% (95% CI: 54.5–60.7%) and a rise

(P = 0.004) over the four-year period. Patients with newly diagnosed HIV/AIDS who

were older than 24 years of age (aOR= 1.549, P= 0.001 for 25-39 years; aOR= 2.389,

P < 0.001 for 40 years and older), were Suzhou registered residents (aOR = 1.259,

P = 0.026), and were from inpatient and outpatient (aOR = 1.935, P < 0.001) were

more likely to be late presentation.

Conclusions: This study showed a high percentage and a rise of late presentation of

HIV infection among patients with newly diagnosed HIV/AIDS in Suzhou, China, which

is a challenge for future prevention and control of AIDS. Targeted measures should be

urgently implemented to reduce late HIV diagnosis.

KEYWORDS

late presentation, associated factor, real-world data, China, HIV/AIDS

Introduction

Acquired immune deficiency syndrome (AIDS) is a chronic infectious disease caused by

human immunodeficiency virus (HIV). By the end of 2020, there were about 37.7 million people

living with HIV worldwide, and 1.5 million people became newly infected with HIV in 2020

(1). 27.5 million people were accessing antiretroviral therapy (ART) as of the end of 2020 (1).

AIDS will continue to be a major public health focus for a long time to come. In response to it,

the United Nations has proposed the goal of ending the AIDS epidemic by 2030, promising to

achieve the “three 95%” by 2030, that is, 95% of people infected with HIV will be diagnosed, 95%

of people who are diagnosed will have access to ART, and 95% of people who receive ART will

have the virus suppressed (2). In this process, the first 95% is the foundation.
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There is increasing evidence that early diagnosis and initiation

of effective ART control the HIV-related morbidity and mortality

(3, 4). The early use of ART reduces the size of the HIV reservoir

and ensures that patients who start ART do so while preserving

their immune function (5, 6). On the contrary, late presentation of

HIV infection is associated with poor immune reconstitution, ART

failure, and a higher mortality risk. Late presenters place a huge

burden on the health system: they may have transmitted the virus

to others because they are less likely to be aware of their infection

and they require more medical resources than people diagnosed

early (7).

The late presentation of HIV infection was defined by the

European Late Presenter Consensus working group as a patient

presenting for care with a CD4 count < 350 cells/µL or presenting

with an established AIDS-defining event, regardless of the CD4

cell count (8). This definition aims at a coordinated care and

unified management approach to AIDS in order to improve the

standard of care for late HIV presenters. Another study proposed a

definition of advanced patients as patients who present with a CD4

count < 200 cells/µL and/or have an AIDS-defining event within

a month after HIV diagnosis, or patients with a first-reported CD4

count < 350 cells/µL or an AIDS-defining event within a month

after diagnosis (9). A consensus definition of late presentation of

HIV infection was proposed to ensure consistency and standard of

care (10).

However, there is no such standard definition to describe

the group of people living with HIV who present late with

HIV infection in China. At present, Chinese Center for Disease

Control and Prevention (China CDC) still uses the following

definition to evaluate late presentation of HIV infection: persons who

diagnosed with AIDS patients, or diagnosed with HIV infections

and progressing to AIDS patients within the current year. AIDS

patient is defined as a person presenting with a CD4 count <

200 cells/µL or presenting with an AIDS-defining event, regardless

of the CD4 cell count. This definition of late HIV presentation

has an obvious limitation that it can be influenced by ART.

Moreover, the percentages of late presenters were underestimated

because of the index assessment system. In China, a national

study showed the percentage of patients with late HIV presentation

ranged from 35.5 to 42.1% from 2010 to 2014 (11). In addition,

70.2% of newly diagnosed patients had late HIV presentation

(according to the European consensus definition) in Guangxi Zhuang

Autonomous Region from 2012 to 2016 (12). Another study showed

that 40.1% of newly diagnosed patients were defined as having

advanced HIV disease (AHD, was defined as an initial CD4 count

< 200 cells/µL or an AIDS-defining event within a month after

HIV diagnosis) in Guangdong Province from May 2018 to June

2019 (13).

Suzhou City, is an economically developed region with more

than 13 million people, located in the southeastern part of

China. Suzhou belongs to Jiangsu Province and is close to

Shanghai. Toward the end of 2021, few finding about late

HIV presentation had been reported. Herein, we conducted

this four-year cross-sectional survey to examine the status of

late presentation and identify factors associated with late HIV

presentation among patients with newly diagnosed HIV/AIDS in

Suzhou, China.

Materials and methods

Study population

All patients with newly diagnosed HIV/AIDS who registered in

the AIDS surveillance system of China CDC between January 2017

and December 2020, whose addresses during diagnosis were located

in Suzhou city, Jiangsu province, China, were included in this study.

Eligible patients also needed to meet the following inclusion criteria:

(1) had CD4+ T lymphocyte counts (CD4 counts) during diagnosis,

(2) had CD4 counts detected within 3 months after diagnosis, (3) had

CD4 counts detected before on antiretroviral therapy (ART). If there

were multiple CD4 counts that meet the inclusion criteria, we chose

the first into the study.

Study design

Four consecutive yearly cross-sectional observational study

was conducted to examine the prevalence and trends in late

presentation of HIV infection, and identify factors associated with

late presentation among patients with newly diagnosed HIV/AIDS.

Socio-demographic data (including gender, age, occupation, marital

status, ethnicity, education level, and registered residence), HIV

transmission route, reason for HIV testing, and CD4 count, were

collected from the AIDS surveillance system of China CDC. CD4

count testing was conducted in the AIDS confirmatory laboratory

of Suzhou Municipal Center for Disease Control and Prevention

(Suzhou CDC). Subsequently, local CDC staff entered the CD4 count

data of patients into the AIDS surveillance system.

Definition

In 2009, the European Late Presenter Consensus working group

joined efforts to identify a common definition of what is mean

by a ‘late-presenting’ patient. Two definitions were agreed upon,

as follows. Late presentation: persons presenting for care with a

CD4 count < 350 cells/µL or presenting with an AIDS-defining

event, regardless of the CD4 cell count. Presentation with advanced

HIV disease: presenting for care with a CD4 count < 200 cells/µL

or presenting with an AIDS-defining event, regardless of the CD4

cell count (8). In our study, late presentation (LP) and non-LP

were distinguished according to the consensus definition of late

presentation. That was to say, a late presenter was defined as a patient

with a CD4 count < 350 cells/µL or with an AIDS-defining event,

regardless of the CD4 count.

Statistical analysis

Related data were downloaded from the AIDS surveillance

system. Patients missing CD4 counts that met the inclusion criteria,

were disqualified and not included into statistical analyses. According

to the distributions of data, the quantitative variables were grouped

and part of the qualitative variables were merged. Frequency

analyses were used to show the distributions of socio-demographic
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characteristics and other variables. Chi square tests were used

to compare differences of late presentation between subgroups

of characteristics. Chi square trend tests were used to compare

differences of late presentation between years and observe trends

over time. Factors associated with late presentation were first assessed

using univariate logistic regression analysis. Variables with P < 0.20

were entered into multivariate regression analysis. Multivariable

logistic regression analyses were conducted using forward LRmethod

in order to determine the adjusted odds ratios (aORs). All analyses

were conduct using SPSS software (version 19.0). P < 0.05 were

considered statistically significant.

Results

Socio-demographic characteristics of study
population

A total of 3,096 patients with newly diagnosed HIV/AIDS

registered in the AIDS surveillance system of China CDC from 2017

to 2020, whose addresses were located in Suzhou during diagnosis.

Among them, 2,300 eligible patients (513, 627, 583, and 577 in 2017,

2018, 2019, and 2020, respectively) were enrolled into the study.

There were no statistically significant differences between their socio-

demographic characteristics and those of patients who did not meet

the inclusion criteria. Their socio-demographic characteristics are

summarized in Table 1. The average age of study population was

38.8 with a standard deviation of 14.7 (range: 2–84). Patients aged

24 years or younger during diagnosis constituted 15.0% (346), those

aged 25–39 years constituted 45.7% (1,051), and those aged 40 years

or older constituted 39.3% (903). Majority of patients were male

(89.2%, 2,051) and ethnic Han (96.7%, 2,225). Approximately half

(48.7%, 1,120) had an education level of junior high school or lower.

About one-third (33.1%, 761) were Suzhou registered residents and

two-third (66.9%, 1,539) were migrant population (Table 1).

HIV routes of transmission and reasons for
HIV testing

Of the 2,300 patients, 61.3% (1,410) were MSM and 38.3% (880)

were infected with HIV through heterosexual sex. Patients were

tested for HIV for all different kinds of reasons, and then were

found to be infected with HIV. Of those, 49.0% (1,127) were from

medical institutions [inpatient, outpatient, pre-surgery, and STD

(sexually transmitted disease) clinic], and 43.0% (988) from VCT

(HIV voluntary counseling and testing) clinics and investigations

(Table 1).

Late presentation of HIV infection

The overall median CD4 count was 317 cells/µL [inter-quartile

range (IQR): 206–441]. Among 2,300 patients, 1,325 were classified as

late presenters according to the definition, showing a high percentage

of 57.6% (95% CI: 54.5–60.7%). Of those, higher percentages of

patients with late presentation were found in those aged 40 years

or older (68.1%), retirees (70.2%), farmers (70.8%), married (64.9%),

heterosexuals (63.9%), those with education level of junior high

school or lower (61.5%), being registered residence of Suzhou

(66.5%), and being from inpatient and outpatient (70.4%) (Table 1).

Trends in late presentation of HIV infection

Over the four-year period, a rise of late presentation of HIV

infection was shown (P = 0.004), with 52.8% in 2017, 56.8% in 2018,

59.2% in 2019, and 61.2% in 2020, respectively. Increases of late

presentation were noted in the patients who were male (P = 0.003),

25–39 years (P = 0.049), retirees (P = 0.039), married (P = 0.001),

had an education level of junior high school or lower (P = 0.046),

migrant population (P = 0.007), MSM (P = 0.009), and were from

VCT clinics (P= 0.026) (Table 2).

Factors associated with late presentation of
HIV infection

The potential factors associated with late presentation of HIV

infection were analyzed with not late presenters as control. In the

univariate analysis, late presentation was significantly associated with

age, occupation, marital status, education level, registered residence,

route of HIV transmission, and reason for HIV testing. In the

multivariate analysis, the patients with newly diagnosed HIV/AIDS

who were older than 24 years of age (aOR = 1.549, 95% CI: 1.209–

1.985, P = 0.001 for 25–39 years; aOR = 2.389, 95% CI: 1.815–

3.145, P < 0.001 for 40 years and older), were Suzhou registered

residents (aOR = 1.259, 95% CI: 1.028–1.543, P = 0.026), and were

from inpatient and outpatient (aOR = 1.935, 95% CI: 1.510–2.479,

P < 0.001) were more likely to be late presentation (Table 3).

Discussion

Our study is among the first to examine trends in late

presentation of HIV infection over a period of four consecutive

years in Eastern China. A slight rise of late presentation of HIV

infection for patients with newly diagnosed HIV/AIDS was found

in Suzhou, from 2017 to 2020. It is different from most studies.

In recent years, there had been decreasing trends among late

presenters in Turkey (14), Kinshasa of DRC (15), and the East

of England (16). In addition, trends in late presentation of HIV

infection remained relatively stable in Australia (17), Panama (18),

and Guangxi of China (12). Over the past dozen years, several HIV

testing promotion measures and strategies have been widely used

in medical institutions in China. For example, patients requiring

surgery or transfusion have to receive HIV testing. Some inpatients,

dental patients and endoscopy patients are also required to receive

HIV testing. The expanded HIV testing strategy has resulted in

a large number of late-stage HIV/AIDS being detected. This may

be one reason for the rise of late presentation of HIV infection.

Another possible explanation could be that HIV prevention and

testing efforts in some population had been weakened or neglected,

such as retirees, married, migrant population and people with

low education.

In our study, high percentages of late presentation were shown

over the time, with more than half each year. It is higher

than that in some countries of Europe (14, 19–22), Australia
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TABLE 1 Socio-demographic characteristics and late presentation among patients with newly diagnosed HIV/AIDS.

Characteristics N (%) LP Cases Rate (%) (95% CI) P-value

Gender 0.305

Male 2,051 (89.2) 1,174 57.2 (54.0–60.5)

Female 249 (10.8) 151 60.6 (51.0–70.3)

Age (years) < 0.001

≤24 346 (15.0) 145 41.9 (35.1–48.7)

25–39 1,051 (45.7) 565 53.8 (49.3–58.2)

≥40 903 (39.3) 615 68.1 (62.7–73.5)

Occupation < 0.001

Service personnel 768 (33.4) 387 50.4 (45.4–55.4)

Factory worker 529 (23.0) 307 58.0 (51.5–64.5)

Homemaker or unemployment 392 (17.0) 248 63.3 (55.4–71.1)

Retiree 114 (5.0) 80 70.2 (54.8–85.6)

Farmer 219 (9.5) 155 70.8 (59.6–81.9)

Others 278 (12.1) 148 53.2 (44.7–61.8)

Marital status < 0.001

Single 1,005 (43.7) 497 49.5 (45.1–53.8)

Married 943 (41.0) 612 64.9 (59.8–70.0)

Divorced or widowed 352 (15.3) 216 61.4 (53.2–69.5)

Ethnicity 0.318

Han 2,225 (96.7) 1,286 57.8 (54.6–61.0)

Ethnic minorities 75 (3.3) 39 52.0 (35.7–68.3)

Education level < 0.001

Junior high school or lower 1,120 (48.7) 689 61.5 (56.9–66.1)

Senior high school 526 (22.9) 303 57.6 (51.1–64.1)

College or higher 654 (28.4) 333 50.9 (45.4–56.4)

Registered residence < 0.001

Suzhou 761 (33.1) 506 66.5 (60.7–72.3)

Others 1,539 (66.9) 819 53.2 (49.6–56.9)

Route of transmission < 0.001

MSM 1,410 (61.3) 756 53.6 (49.8–57.4)

Heterosexual 880 (38.3) 562 63.9 (58.6–69.1)

Others 10 (0.4) 7 70.0 (18.1–100.0)

Reason for HIV testing < 0.001

VCT 625 (27.2) 314 50.2 (44.7–55.8)

Inpatient and outpatient 560 (24.3) 394 70.4 (63.4–77.3)

Pre-surgery 287 (12.5) 176 61.3 (52.3–70.4)

STD clinic 280 (12.2) 162 57.9 (48.9–66.8)

Investigation 363 (15.8) 177 48.8 (41.6–55.9)

Others 185 (8.0) 102 55.1 (44.4–65.8)

LP, Late presentation; CI, Confidence interval; MSM, Men who have sex with men; VCT, HIV voluntary counseling and testing; STD, Sexually transmitted disease.

(17), and the United States (23), lower than that in Panama

(18), South Africa (24, 25), Ethiopia (26), and Guangxi of

China (12), and similar to that in Iran (27). It is important to

notice that higher percentages of late presentation were indicated

among people over 40 years old, retirees, farmers, married,

heterosexuals, and people registered in Suzhou in our study. Targeted
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TABLE 2 Trends in late presentation of HIV infection among patients with newly diagnosed HIV/AIDS.

Characteristics 2017 2018 2019 2020 Trend
test,

P-value

N LP cases
(Rate, %)

N LP cases
(Rate, %)

N LP cases
(Rate, %)

N LP cases
(Rate, %)

Total 513 271 (52.8) 627 356 (56.8) 583 345 (59.2) 577 353 (61.2) 0.004

Gender

Male 453 234 (51.7) 557 315 (56.6) 519 308 (59.3) 522 317 (60.7) 0.003

Female 60 37 (61.7) 70 41 (58.6) 64 37 (57.8) 55 36 (65.5) 0.732

Age (years)

≤24 69 21 (30.4) 94 41 (43.6) 95 44 (46.3) 88 39 (44.3) 0.097

25-39 270 138 (51.1) 283 140 (49.5) 238 138 (58.0) 260 149 (57.3) 0.049

≥40 174 112 (64.4) 250 175 (70.0) 250 163 (65.2) 229 165 (72.1) 0.246

Occupation

Service personnel 200 96 (48.0) 223 104 (46.6) 184 100 (54.3) 161 87 (54.0) 0.114

Factory worker 106 52 (49.1) 143 88 (61.5) 133 78 (58.6) 147 89 (60.5) 0.154

Homemaker or unemployment 84 51 (60.7) 118 77 (65.3) 91 60 (65.9) 99 60 (60.6) 0.947

Retiree 15 10 (66.7) 25 14 (56.0) 30 19 (63.3) 44 37 (84.1) 0.039

Farmer 47 34 (72.3) 53 39 (73.6) 77 53 (68.8) 42 29 (69.0) 0.596

Others 61 28 (45.9) 65 34 (52.3) 68 35 (51.5) 84 51 (60.7) 0.093

Marital status

Single 228 105 (46.1) 262 122 (46.6) 249 127 (51.0) 266 143 (53.8) 0.050

Married 214 121 (56.5) 267 173 (64.8) 246 161 (65.4) 216 157 (72.7) 0.001

Divorced or widowed 71 45 (63.4) 98 61 (62.2) 88 57 (64.8) 95 53 (55.8) 0.365

Ethnicity

Han 496 263 (53.0) 597 339 (56.8) 572 340 (59.4) 560 344 (61.4) 0.004

Ethnic minorities 17 8 (47.1) 30 17 (56.7) 11 5 (45.5) 17 9 (52.9) 0.925

Education level

Junior high school or lower 230 129 (56.1) 285 174 (61.1) 306 193 (63.1) 299 193 (64.5) 0.046

Senior high school 128 64 (50.0) 153 93 (60.8) 115 68 (59.1) 130 78 (60.0) 0.159

College or higher 155 78 (50.3) 189 89 (47.1) 162 84 (51.9) 148 82 (55.4) 0.257

Registered residence

Suzhou 174 112 (64.4) 197 130 (66.0) 209 134 (64.1) 181 130 (71.8) 0.203

Others 339 159 (46.9) 430 226 (52.6) 374 211 (56.4) 396 223 (56.3) 0.007

Route of transmission

MSM 307 144 (46.9) 387 204 (52.7) 368 213 (57.9) 348 195 (56.0) 0.009

Heterosexual 203 125 (61.6) 238 152 (63.9) 213 130 (61.0) 226 155 (68.6) 0.206

Others 3 2 (66.7) 2 0 (0.00) 2 2 (100.00) 3 3 (100.00) -

Reason for HIV testing

VCT 143 63 (44.1) 183 88 (48.1) 140 74 (52.9) 159 89 (56.0) 0.026

Inpatient and outpatient 125 82 (65.6) 150 113 (75.3) 137 97 (70.8) 148 102 (68.9) 0.847

Pre-surgery 57 32 (56.1) 83 55 (66.3) 80 44 (55.0) 67 45 (67.2) 0.512

STD clinic 43 21 (48.8) 77 41 (53.2) 75 45 (60.0) 85 55 (64.7) 0.050

Investigation 90 45 (50.0) 89 41 (46.1) 108 56 (51.9) 76 35 (46.1) 0.854

Others 55 28 (50.9) 45 18 (40.0) 43 29 (67.4) 42 27 (64.3) 0.047

MSM, Men who have sex with men; VCT, HIV voluntary counseling and testing; STD, Sexually transmitted disease.
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TABLE 3 Univariate and multivariate analysis of factors associated with late presentation of HIV infection.

Variable LP (%) Non-LP (%) OR (95% CI) P-value aOR (95% CI) P-value

Gender

Male 1,174 (88.6) 877 (89.9) 1.000

Female 151 (11.4) 98 (10.1) 1.151 (0.880–1.506) 0.305

Age (years)

≤24 145 (10.9) 201 (20.6) 1.000 1.000

25–39 565 (42.6) 486 (49.8) 1.612 (1.261–2.060) < 0.001 1.549 (1.209–1.985) 0.001

≥40 615 (46.4) 288 (29.5) 2.960 (2.293–3.821) < 0.001 2.389 (1.815–3.145) < 0.001

Occupation

Service personnel 387 (29.2) 381 (39.1) 1.000

Factory worker 307 (23.2) 222 (22.8) 1.361 (1.089–1.702) 0.007

Homemaker or

unemployment

248 (18.7) 144 (14.8) 1.696 (1.321–2.176) < 0.001

Retiree 80 (6.0) 34 (3.5) 2.316 (1.514–3.545) < 0.001

Farmer 155 (11.7) 64 (6.6) 2.384 (1.725–3.296) < 0.001

Others 148 (11.2) 130 (13.3) 1.121 (0.852–1.475) 0.416

Marital status

Single 497 (37.5) 508 (52.1) 1.000

Married 612 (46.2) 331 (33.9) 1.890 (1.575–2.267) < 0.001

Divorced or widowed 216 (16.3) 136 (13.9) 1.623 (1.267–2.080) < 0.001

Ethnicity

Han 1,286 (97.1) 939 (96.3) 1.000

Ethnic minorities 39 (2.9) 36 (3.7) 0.791 (0.499–1.254) 0.319

Education level

Junior high school or lower 689 (52.0) 431 (44.2) 1.000

Senior high school 303 (22.9) 223 (22.9) 0.850 (0.688–1.049) 0.130

College or higher 333 (25.1) 321 (32.9) 0.649 (0.534–0.789) < 0.001

Registered residence

Suzhou 506 (38.2) 255 (26.2) 1.744 (1.456–2.090) < 0.001 1.259 (1.028–1.543) 0.026

Others 819 (61.8) 720 (73.8) 1.000 1.000

Route of transmission

MSM 756 (57.1) 654 (67.1) 1.000

Heterosexual 562 (42.4) 318 (32.6) 1.529 (1.286–1.817) < 0.001

Others 7 (0.5) 3 (0.3) 2.019 (0.520–7.837) 0.310

Reason for HIV testing

VCT 314 (23.7) 311 (31.9) 1.000 1.000

Inpatient and outpatient 394 (29.7) 166 (17.0) 2.351 (1.850–2.988) < 0.001 1.935 (1.510–2.479) < 0.001

Pre-surgery 176 (13.3) 111 (11.4) 1.570 (1.181–2.088) 0.002 1.174 (0.870–1.582) 0.294

STD clinic 162 (12.2) 118 (12.1) 1.360 (1.023–1.807) 0.034 1.324 (0.992–1.766) 0.057

Investigation 177 (13.4) 186 (19.1) 0.943 (0.728–1.221) 0.654 0.972 (0.748–1.264) 0.835

Others 102 (7.7) 83 (8.5) 1.217 (0.876–1.692) 0.242 1.042 (0.742–1.463) 0.813

LP, Late presentation; CI, Confidence interval; MSM, Men who have sex with men; VCT, HIV voluntary counseling and testing; STD, Sexually transmitted disease.
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interventions addressed to specific subgroups in the population

are needed.

Late presentation of HIV infection is associated with an increase

in AIDS and AIDS-related deaths, particularly in the first year after

diagnosis. Reducing late presentation of HIV infection is considered

a public health priority and continues to be a great challenge (28).

It is clear that late presentation is significantly associated with lack of

recent testing. Therefore, earlier testing for HIV is considered the best

measure. Given the priority of the Chinese government’s response

to HIV epidemic among men who have sex with men (MSM) (e.g.,

expanding HIV testing, Web-based HIV testing, increasing coverage

of care and treatment), our observed percentage of late presentation

among MSM was lower than that among heterosexuals (29). It

indicates that current HIV testing strategies have not been effectively

reaching certain segments of population that need to be tested or

tested more frequently. HIV testing coverage needs to be expanded

further. In order to achieve this goal, the US CDC and the US

Preventive Services Task Force recommended that clinicians screen

adolescents and adults aged 15 to 65 years for HIV infection (30).

Consistent with most studies (12, 14, 15, 20, 21, 27), age was

significantly associated with late presentation of HIV infection in

this study. Late presenters were more elderly. This might be due to

several reasons. Because of the particularity of HIV infection, HIV

symptoms in old people were misjudged as other illnesses, or the

elderly were ignored and hard to receive targeted HIV prevention

efforts, such as testing. In some areas of China, HIV testing has been

incorporated into the physical examination of the elderly in basic

public health services. It was reported that, during the year preceding

the diagnosis, nearly half of the patients had sought medical advice

owing to the presence of clinical indicators that should have led to

HIV testing. Of those, 15% were classified as missed opportunities

for earlier HIV diagnosis because testing was not performed (31).

Besides, psychological factors, such as stigma, are more common

in older people, which may also impede access to health services

including HIV testing. Different from some studies (12, 18, 27), we

did not observe any impact of gender.

In some studies (17, 32), there may be higher late presentation

of HIV infection among migrant people compared with permanent

residents. On the contrary, the patients with newly diagnosed

HIV/AIDS who were Suzhou registered residents, were more likely

to be late presentation in our study. The possible reason was

the same as that of increasing late presentation. Due to more

medical resources for registered residents, more patients with newly

diagnosed HIV/AIDS were continuously passively found through

surgery, hospitalization, outpatient service, endoscopy, and so on.

The patients with newly diagnosed HIV/AIDS who were from

hospital were more likely to be late presentation compared with

those from VCT clinics and investigations, because of passive

testing. Hence,WHO consolidated guidelines onHIV testing services

recommended demand creation of HIV testing services. Demand

creation was defined as activities intended to improve an individual’s

knowledge and attitude, motivation and intention, and eventually

decision and behavior to seek HIV testing services (33).

Through this study, we obtained real data in late presentation

of HIV infection and possible factors associated with late HIV

presentation among patients with newly diagnosed HIV/AIDS in

Suzhou, China, which are very important for future HIV prevention

and control, especially in reducing AIDS-related deaths. However,

this study had several limitations. First, the details of the category of

AIDS-defining event were unavailable among late presenters based

on AIDS-defining event. Second, the patients of this study were

from one city, thus leading to a selection bias. Still, the sample is

representative because Suzhou has the largest number of patients in

the province. Third, a limited number of variables were included in

our study, as no additional questionnaire was conducted. Further

study will focus on the knowledge of AIDS, attitude toward AIDS,

the clinical symptoms and underlying diseases of patients.

Conclusions

This study showed a high percentage and a rise of late

presentation of HIV infection among patients with newly diagnosed

HIV/AIDS in Suzhou, China, from 2017 to 2020, which is a challenge

for future prevention and control of AIDS. Targeted measures should

be urgently implemented to reduce late HIV diagnosis.
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Introduction: Human immunodeficiency virus (HIV) testing and counseling

services are routine prenatal care services for the prevention of mother-to-child

transmission of HIV. Although the prevalence of HIV infection is high among

women, evidence suggests that the uptake of HIV testing during prenatal

services in Ethiopia is scarce. Therefore, the aim of this study was to investigate

individual- and community-level determinants and the spatial distribution of

prenatal HIV test uptake in Ethiopia based on the 2016 Ethiopian Demographic

and Health Survey.

Methods: Data were accessed from the 2016 Ethiopian Demographic and Health

Survey. A total weighted sample of 4,152 women aged 15–49 years who gave

birth in the 2 years preceding the survey were included in the analysis. The

Bernoulli model was fitted using SaTScan V.9.6 to identify cold-spot areas and

ArcGIS V.10.7 to explore the spatial distribution of prenatal HIV test uptake. Stata

version 14 software was used to extract, clean, and analyze the data. A multilevel

logistic regressionmodelwas used to identify the individual- and community-level

determinants of prenatal HIV test uptake. An adjusted odds ratio (AOR) with

a corresponding 95% confidence interval (CI) was used to declare significant

determinants of prenatal HIV test uptake.

Results: The prevalence of HIV test uptake was 34.66% (95% CI: 33.23, 36.13%).

The spatial analysis revealed that the distribution of prenatal HIV test uptake was

significantly varied across the country. In the multilevel analysis, the following

individual and community-level determinants were significantly associated with

prenatal HIV test uptake: women who attained primary education (AOR = 1.47,

95% CI: 1.15, 1.87) and secondary and higher education (AOR = 2.03, 95% CI:

1.32, 3.11); women from middle (AOR = 1.46; 95% CI: 1.11, 1.91) and rich

household wealth status (AOR = 1.81; 95% CI: 1.36, 2.41); those who had

health facility visits in the last 12 months (AOR = 2.17; 95% CI: 1.77, 2.66);

women who had higher (AOR = 2,07; 95% CI: 1.66, 2.59) and comprehensive

HIV-related knowledge (AOR = 2.90; 95% CI: 2.09, 4.04); women who had

moderate (AOR = 1.61; 95% CI: 1.27, 2.04), lower (AOR = 1.52; 95% CI: 1.15,

1.99), and no stigma attitudes (AOR = 2.67; 95% CI: 1.43, 4.99); those who

Frontiers in PublicHealth 01 frontiersin.org70

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2023.962539
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2023.962539&domain=pdf&date_stamp=2023-02-21
mailto:nuha26tesfa@gmail.com
https://doi.org/10.3389/fpubh.2023.962539
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fpubh.2023.962539/full
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Tsega et al. 10.3389/fpubh.2023.962539

had awareness of MTCT (AOR = 1.83; 95% CI: 1.50, 2.24); those from rural areas

(AOR = 0.31; 95% CI: 0.16, 0.61); high community level of education for women

(AOR =1.61; 95% CI: 1.04, 2.52); and those living in large central (AOR = 0.37; 95%

CI: 0.15, 0.91) and small peripheral areas (AOR = 0.22; 95% CI: 0.08, 0.60).

Conclusion: In Ethiopia, prenatal HIV test uptake had significant spatial variations

across the country. Both individual- and community-level determinants were

found to be associated with prenatal HIV test uptake in Ethiopia. Hence, the

impact of these determinants should be recognized while developing strategies in

“cold spot” areas of prenatal HIV test uptake to enhance prenatal HIV test uptake

in Ethiopia.

KEYWORDS

spatial variation, multilevel analysis, prenatal, HIV test uptake, Ethiopia

Introduction

Human immunodeficiency virus (HIV) remains a major global

public health problem. Globally, an estimated 150,000 children

were newly infected with HIV and 1.7 million children were living

with HIV infection in 2020 (1). The vast majority of infections in

children (0–14 years) were transmitted through mother-to-child

transmission (MTCT) or vertical transmission during pregnancy,

labor, or delivery or after delivery through breastfeeding fromHIV-

infected women to their babies (2). Without antiviral treatment, the

risk of HIV transmission from infected mothers to their children

is ∼15–30% during pregnancy and labor, with an additional 5–

20% becoming infected through prolonged breastfeeding (3). The

intervention that aims to prevent MTCT of HIV is known as the

prevention of mother-to-child transmission of HIV (PMTCT) (4).

Late maternal diagnosis of HIV and lack of antiretroviral

treatment and prophylaxis are the major causes of MTCT for HIV

(5). The World Health Organization recommended a prenatal HIV

test for all pregnant women to prevent child infections via MTCT

(6). In sub-Saharan Africa, the prenatal HIV test uptake is 60.7%

(7), and in Ethiopia, only 34% of women take prenatal HIV tests at

a national level (8).

Findings from previous literature revealed different factors

associated with prenatal HIV test uptakes, such as maternal age

(9), residence (7, 10), marital status (9), maternal education (11),

maternal occupation (10), household wealth status (12, 13), media

exposure (13, 14), distance to the health facility (11, 15), stigma

(13), and limited knowledge of HIV (7).

Prenatal HIV testing and counseling is one of the programs

for the PMTCT of HIV. Reducing new HIV infections among

newborns has a huge benefit in terms of saving individual and

societal costs as well as reducing the morbidity and mortality of

Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; DHS,

Demographic Health Survey; EA, enumeration area; EDHS, Ethiopian

Demographic Health Survey; GIS, Geographic Information System; HIV,

human immunodeficiency virus; ICC, intra-cluster correlation coe�cient;

LLR, log-likelihood ratio; MOR, median odds ratio; MTCT, mother-to-child

transmission; PCV, proportional change in variance; PMTCT, prevention of

mother-to-child transmission; RR, relative risk; VIF, variance inflation factor.

children (16). However, the uptake of prenatal HIV testing in

Ethiopia is low (8). In addition, the prevalence of prenatal HIV

testing has significantly varied across the country (17, 18). Thus,

the identification of spatial variation in prenatal HIV testing using

geographical information systems (GISs) and spatial scan statistical

analysis (SaTScan) is crucial for evidence-based public health

interventions. Understanding the spatial variation of prenatal

HIV test uptake will help to design more specific programs to

promote access and use of HIV test services by pregnant women

in “cold spot” areas. However, a single study was conducted on

prenatal HIV test uptake in Ethiopia based on the nationally

representative Ethiopian Demographic and Health Survey (EDHS)

data (19), but this study failed to explore the spatial distribution of

prenatal HIV test uptake in Ethiopia. Even though prenatal HIV

test uptake depends on individual-level determinants as well as

community-level determinants, a previous study has highlighted

a range of individual-level factors associated with prenatal HIV

test uptake, and there is a paucity of information on community-

level determinants that affect prenatal HIV test uptake at the

national level. Identifying the spatial variation and individual-

and community-level determinants that act as enablers and/or

barriers to prenatal HIV testing services is critical in combating the

MTCT of HIV in Ethiopia. Therefore, this study aimed to assess

the individual- and community-level determinants and spatial

variation of prenatal HIV test uptake in Ethiopia using spatial and

multilevel analysis.

Methods

Study design, period, and setting

Secondary data analysis was conducted based on the 2016

EDHS, which is a nationally representative survey conducted

from 18 January 2016 to 27 June 2016. Ethiopia is found

in the Horn of Africa with 1.1 million square kilometers

of area and is the second most populous country in Africa

with an estimated population of 100,613,986 people. Ethiopia’s

administrative structure is federally decentralized, with nine

regional states (Afar; Amhara; Benishangul-Gumuz; Gambela;

Harari; Oromia; Somali; Southern Nations, Nationalities and
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People’s Region (SNNP); and Tigray) and two city administrations

(Addis Ababa and Dire Dawa) (20).

Data source, study population, and
sampling procedure

The source of the data for this study was the 2016 EDHS.

It is the fourth national-level survey implemented by the Central

Statistical Agency (CSA) in the country. All reproductive-aged

women who gave birth in the 2 years preceding the survey were

included in the study. We used the women’s dataset, which is

an individual record file (IR file) for analysis. The data were

weighted using an individual sampling weight for women (v005)

divided by 1,000,000 before any statistical analysis to restore the

survey’s representativeness was conducted. Finally, a total weighted

sample of 4,152 women was included in our study. A two-stage

stratified cluster sampling technique was employed using the 2007

Population and Housing Census as a sampling frame in the 2016

EDHS. Stratification was employed by dividing each region into

urban and rural areas, which yielded a total of 21 sampling strata.

Samples of enumeration areas (EAs) were selected independently

in each stratum in two stages. In the first stage of selection, 645

EAs (443 in rural areas and 202 in urban areas) were chosen with

probability sampling proportional to the size of the EAs, with

independent selection in each sampling stratum. A fixed number

of 28 households per cluster were selected with an equal probability

of systematic selection in the second stage. The detailed sampling

procedure information has been included in the full EDHS 2016

report (8).

Study variables

Outcome variable
The dependent variable of this study was prenatal HIV test

uptake, which was a binary outcome variable coded as “0” if a

woman did not take a prenatal HIV test or tested but had not

received a test result, and “1” if a woman took the prenatal HIV

test and received a test result.

Independent variables
The independent variables of this study were further

classified into individual- and community-level variables.

The individual-level variables used in the current study were

maternal age, maternal education, maternal occupation, marital

status, husband/partner education, husband/partner occupation,

household wealth status, media exposure, HIV knowledge,

awareness of MTCT, stigma toward people living with HIV, and

visiting health facilities in the past 12 months. Six community-

level variables, such as residence, region, distance to the health

facility, community-level women’s education, community-level

poverty, and community-level media exposure, were also used

as independent variables in our study. The three community-

level variables, such as community-level women’s education,

community-level poverty, and community-level media exposure

were created by aggregating individual-level variables since

these variables are not directly found in the EDHS data and are

categorized as low and high based on the median value.

Operational definition

HIV/AIDS-related knowledge: This was measured by creating

an index of correct responses to six questions included in the

EDHS questionnaires, which are related to HIV prevention and

misconceptions. The score was obtained by giving 0 points to those

who answered the incorrect response and 1 point to respondents

who knew the correct response. Participants were classified as

having low HIV-related knowledge if they correctly answered ≤3

questions, high knowledge if they correctly answered 4–5 questions,

and comprehensive knowledge if they correctly answered six

questions (21).

Awareness of MTCT: This was built from the answers to three

questions (MTCT during pregnancy, during delivery, and through

breastfeeding); then the study participants were categorized as

having an awareness if they answered all these three questions, and

otherwise they do not have an awareness (22, 23).

Risky sexual behavior was assessed using a set of five questions

and categorized as “no risk” (score 0), “some risk” (score 1), and

“high risk” (score ≥ 2) (21).

Stigma attitude toward people living with HIV: This was

generated using a set of six questions. For each item, the response

was given a score of 0–1. The total score was 6, and it was

categorized as “no stigma” (score 6), “low stigma” (score 4–5),

“moderate stigma” (score 2–3), and “high stigma” (score ≤ 1) (21).

Data management and statically analysis

Data extraction, cleaning, coding, and further analysis were

done using Stata 14. Before conducting any statistical analysis,

the data were weighted using sampling weight to restore the

representativeness of the data sample as well as to obtain reliable

statistical estimates.

In the DHS data, there is a hierarchical nature. Therefore,

to account for cluster variability, a multilevel logistic regression

model was fitted to estimate the association between the individual

as well as community-level determinants and prenatal HIV

test uptake. In this study, four models were fitted. These

were as follows: Model I (a null model), which was fitted

without independent variables, Model II (which examined only

the effects of individual-level variables), Model III (considering

only community-level variables), and Model IV (examined

both individual- and community-level variables simultaneously).

Random effect analysis (to measure variation between clusters)

was computed using the intra-cluster correlation coefficient

(ICC), proportional change in variance (PCV), and median

odds ratio (MOR). The calculation for MOR and PCV is

as follows;

MOR = e0.95
√
VA(24) (1)
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where VA is the area-level variance

PCV =
Vnull− VA

V null
∗100% (24) (2)

where Vnull= variance of the initial model and VA= variance

of the final model.

Model comparison/fitness was assessed using deviance, and the

model with the lowest deviance was used as the best-fitted model.

Both bivariable and multivariable multilevel logistic regression

analyses were done, and the crude odds ratios at 95% CI and those

variables with a p≤ 0.2 were considered formultivariablemultilevel

analysis. In the multivariable multilevel logistic regression analysis,

those variables with p < 0.05 in the best-fitted model were declared

significantly associated with prenatal HIV test uptake. Multi-

collinearity was also checked using the variance inflation factor

(VIF), which indicates that there was no multi-collinearity since all

variables have a VIF <5.

Spatial analysis

A spatial analysis was applied to assess geographic variations

in prenatal HIV test uptake cases among EDHS clusters. We

computed the proportions of prenatal HIV test uptake cases in

the survey for each cluster and then appended the latitude and

longitude coordinates of the selected EAS in the 2016 EDHS survey.

Both ArcGIS version 10.7 and SaTScan version 9.6 software were

used for spatial analysis. Global spatial autocorrelation (Moran’s I)

was done to evaluate whether the pattern expressed is clustered,

dispersed, or random across the study areas. It is a single output

value in spatial statistics, which ranges from−1 to+1. TheMoran’s

I index values close to −1 indicate that the spatial distribution of

prenatal HIV test uptake is dispersed, whereas the Moran’s I index

values close to +1 indicate that the spatial distribution of prenatal

HIV test uptake is clustered, and Moran’s I value of 0 indicates that

the spatial distribution of prenatal HIV test uptake is random. In

addition, the statistically significant Moran’s I (p < 0.05) indicates

the spatial clustering of prenatal HIV test uptake.

Getis-Ord Gi∗ statistics were calculated to determine how

spatial autocorrelation differs across study locations. Statistical

output with a high GI∗ denotes a “hot spot,” whereas a low GI∗

suggests a “cold spot” (25). The spatial interpolation was done to

predict prenatal HIV test uptake on the un-sampled EAs in the

country based on sampled measurements. The ordinary Kriging

spatial interpolation was selected for this study to predict the

prevalence of prenatal HIV test uptake on the unobserved EAs

based on the observed measurement because it incorporates spatial

autocorrelation and statistically optimizes the weight (26). The

spatial interpolation was performed under the assumption that

spatially distributed objects are spatially correlated, and that objects

that are close together are more likely to have similar properties

(27, 28).

In the spatial scan statistical analysis, the Bernoulli-basedmodel

was employed to detect statistically significant spatial clusters of

prenatal HIV test uptake using Kuldorff ’s SaTScan version 9.6

statistical software. The Bernoulli model required information

about the location of a set of cases and controls using cases,

controls, and geographic coordinates data. Pregnant women who

are tested for HIV during the prenatal period were taken as cases,

whereas those who are not tested for HIV were considered as

controls to fit the Bernoulli model. The default maximum spatial

cluster size of <50% of the population was used as an upper limit,

allowing for the detection of both small and large clusters while

ignoring clusters that contained more than the maximum limit. To

determine the statistical significance of clustering, the Z-score was

computed, and the p-value was used to determine if the number

of observed cases within the potential cluster was significant or

not (29). Moreover, this spatial analysis method has been used in

various studies (30–32).

Ethical consideration

Since the study was a secondary data analysis of publicly

available survey data from the MEASURE DHS program and

geographical coordinate data, ethical approval and participant

consent were not necessary for this particular study. We obtained

permission to download and use the data from DHS Program

at http://www.measuredhsprogram.com. There were no names of

individuals or household addresses in the data file.

Results

Sociodemographic characteristics of study
participants

A total of 4,152 women aged 15–49 years who gave birth in

the 2 years preceding the survey were included in the analysis.

Half (50.7%) of the respondents were aged 25–34 years, and the

majority (94.11%) of the respondents were married. The majority

of the participants, 60.2% and 58.7% had no formal education and

employment, respectively. Regarding media exposure, nearly two-

thirds (65.8%) of the respondents were unexposed. Approximately

53% of the respondents had facility visits in the last 12 months.

Out of the total participants, 2,228 (53.7%) had awareness of

MTCT and 3,354 (80.8%) reported no risky sexual behavior. The

majority (87.9%) of the respondents were rural residents, and a half

(50.8%) of the respondents lived in areas with low community-level

women’s education (Table 1).

Spatial analysis results

Spatial distribution of prenatal HIV test uptake in
Ethiopia

The spatial autocorrelation analysis revealed that the spatial

distribution of prenatal HIV test uptake significantly varied across

Ethiopia (Global Moran’s I value of 0.34 (p < 0.001)), which means

that there was a high prenatal HIV test uptake in some areas and

there was a low prenatal HIV test uptake in some areas. A Z-score

of 20.55 indicates that there is less than a 1% likelihood that this

clustered pattern could be due to random chance (Figure 1). In our

study, areas with a high prevalence of prenatal HIV test uptake

were detected in Addis Ababa, Dire Dawa, and Tigray regions. In
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TABLE 1 Sociodemographic characteristics of study participants in a

study of spatial variation and its determinants of prenatal HIV test uptake

in Ethiopia based on the 2016 EDHS.

Variables Category Weighted
frequency (%)

Age 15–24 1,222 (29.4)

25–34 2,106 (50.7)

35–49 824 (19.9)

Marital status Never married 30 (0.7)

Married 3,907 (94.1)

Divorced/widowed/separated 214 (5.2)

Religion Orthodox Christian 1,414 (34.1)

Muslim 1,724 (41.5)

Protestant 861 (20.8)

Others 153 (3.7)

Maternal education

status

No formal education 2,498 (60.2)

Primary education 1,288 (31.0)

Secondary and above

education

366 (8.8)

Husband education No formal education 1,791 (45.3)

Primary education 1,588 (40.2)

Secondary and above

education

575 (14.5)

Women’s

occupation

Unemployed 2,436 (58.7)

Employee 1,715 (41.3)

Husband

occupation

Unemployed 314 (7.9)

Employee 3,640 (92.1)

Wealth index Poor 1,876 (45.2)

Middle 873 (21.0)

Rich 1,403 (33.8)

Media exposure Unexposed 2,731 (65.8)

Exposed 1,421 (34.2)

Visiting health

facility

No 1,952 (47.0)

Yes 2,200 (53.0)

HIV related

knowledge

Low 1,786 (43.0)

High 1,814 (43.7)

Comprehensive 551 (13.3)

Awareness of

MTCT

No 1,923 (46.3)

Yes 2,229 (53.7)

Stigma toward

people living with

HIV/AIDS

No stigma 120 (2.9)

Low 957 (23.1)

(Continued)

TABLE 1 (Continued)

Variables Category Weighted
frequency (%)

Moderate 1,525 (36.7)

High 1,549 (37.3)

Risky sexual

behavior

No risk 3,354 (80.8)

Low risk 731 (17.6)

High risk 67 (1.6)

Desire of children Unwanted 1,374 (33.1)

Wanted 2,778 (66.9)

Residence Urban 503 (12.1)

Rural 3,649 (87.9)

Region Metropolis 134 (3.2)

Large centrals 3,752 (90.4)

Small peripherals 266 (6.4)

Distance to health

facility

Not a big problem 1,642 (39.5)

Big problem 2,510 (60.5)

Community level

media exposure

Low 2,033 (49.0)

High 2,119 (51.0)

Community level

poverty

Low 2,503 (60.3)

High 1,649 (39.7)

Community level

women’s education

Low 2,110 (50.8)

High 2,042 (49.2)

contrast, areas with a low prevalence of prenatal HIV test uptake

were identified in Afar, Somali, Benishangul-Gumuz, and Gambella

regions (Figure 2).

Cold spot analysis and spatial scan statistical
analysis of prenatal HIV test uptake in Ethiopia

In cold spot analysis of prenatal HIV test uptake, a significant

cluster was detected. Cold spot areas of prenatal HIV test

uptake were found in Somali, Afar, Northeast SNNPR, Northwest

Gambela, West Oromia, andmost parts of the Benishangul-Gumuz

regions, while hot spot areas of prenatal HIV test uptake were

found in Addis Ababa, Dire Dawa, Harari, and East Tigray regions

(Figure 3).

In the spatial scan statistical analysis, a total of 231 significant

clusters of prenatal HIV test uptake were identified. Of these,

58 were most likely (primary) clusters and 173 were secondary

clusters. The primary clusters were located in the entire Addis

Ababa city at 9.025638N, 38.717479 E geographical location with

a 65.36 km radius, a relative risk (RR) of 2.51, and log-likelihood

ratio (LLR) of 155.23, at p < 0.0001 (Figure 4, Table 2). It showed

that women inside the spatial window had a 2.51 times higher
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FIGURE 1

Global autocorrelation of prenatal HIV test uptake in Ethiopia, 2016.

FIGURE 2

Spatial distribution of prenatal HIV test uptake in Ethiopia, 2016.

likelihood of being tested for prenatal HIV than women outside the

spatial window.

Spatial interpolation of prenatal HIV test uptake
The spatial interpolated analysis results predicted the

unobserved areas in Ethiopia based on the observedmeasurements.

The green color indicates predicted high prenatal HIV test uptake

and the red color indicates the predicted low prenatal HIV

test uptake areas. In this study, the Kriging interpolation map

predicted the highest prevalence of prenatal HIV test uptake

to be detected in Addis Ababa, Dire Dawa, Harari, Amhara,

and Tigray regions. The predicted low prevalence of prenatal

HIV test uptake was identified in the Southeast Oromia,

Afar, Somali, Benishangul-Gumuz, and West Gambela regions

(Figure 5).
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FIGURE 3

Hot spot and cold spot identifications of prenatal HIV test uptake in Ethiopia, 2016.

FIGURE 4

SaTScan analysis of prenatal HIV test uptake in Ethiopia, 2016.
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TABLE 2 SaTScan analysis result of prenatal HIV test uptake in Ethiopia based on the 2016 EDHS.

Cluster Enumeration area (cluster)
identified

Coordinate/radius Population Case RR LLR P-value

1 (58) 100, 31, 107, 339, 626, 108, 11, 195, 314,

635, 369, 59, 305, 487, 532, 645, 414,

159, 463, 274, 582, 608, 170, 144, 15,

110, 153, 112, 293, 145, 225, 639, 247,

19, 464, 264, 61, 451, 539, 155, 428, 509,

330, 261, 475, 560, 211, 287, 252, 402,

90, 147, 236, 83, 353, 303, 40, 290

(9.025638N, 38.717479

E)/65.36 km

222 210 2.51 155.23 <0.0001

2(101) 612, 296, 504, 258, 253, 638, 322, 583,

80, 188, 312, 640, 340, 268, 98, 279, 152,

425, 255, 181, 327, 528, 78, 628, 551,

584, 597, 156, 292, 400, 636, 163, 590,

579, 81, 199, 52, 575, 84, 355, 158, 481,

542, 512, 45, 538, 169, 479, 604, 461,

132, 424, 89, 73, 430, 431, 66, 392, 237,

226, 94, 550, 129, 160, 259, 516, 598,

300, 136, 605, 220, 456, 404, 143, 341,

384, 382, 167, 623, 602, 627, 415, 361,

99, 449, 298, 413, 196, 421, 79, 403, 541,

401, 117, 192, 128, 97, 386, 442, 429, 351

(13.545336N, 37.308758

E)/276.96 km

660 407 1.68 69.57 <0.0001

3 (31) 101, 140, 190, 546, 363, 467, 644, 43,

606, 224, 390, 385, 111, 282, 27, 185,

493, 444, 514, 5, 151, 631, 471, 273, 535,

519, 74, 380, 613, 352, 202

(9.620244N, 41.840029 E)

/7.20 km

103 90 2.20 49.36 <0.0001

4 (31) 396, 387, 238, 157, 60, 257, 397, 534, 56,

44, 228, 393, 28, 329, 321, 383, 418, 194,

614, 240, 587, 443, 29, 500, 179, 495,

173, 483, 133, 381, 115

(9.329465N, 42.127591 E)

/5.22 km

116 94 2.04 40.32 <0.0001

5 (6) 221, 291, 549, 469, 47, 231 (8.243521N, 34.585152 E)

/1.66 km

21 21 2.46 18.81 <0.0001

6 (4) 18, 345, 611, 616 (11.120147N, 39.621725 E)

/33.47 km

17 17 2.46 15.21 <0.0001

FIGURE 5

Kriging interpolations of prenatal HIV test uptake in Ethiopia, 2016.
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TABLE 3 Multivariable multilevel logistic regression analysis of individual- and community-level determinants of prenatal HIV test uptake in Ethiopia

based on the 2016 EDHS.

Variables Model 1 Model 2 Model 3 Model 4

AOR (95%CI) AOR (95%CI) AOR (95%CI)

Age

15–24 - 1 - 1

25–34 - 0.99 (0.78, 1.27) - 0.93 (0.73, 1.19)

≥35 - 0.88 (0.63, 1.21) - 0.85 (0.61, 1.17)

Women’s educational status

No formal education - 1 - 1

Primary education - 1.64 (1.29, 2.08) - 1.47 (1.15, 1.87)∗∗

Secondary and above education - 2.84 (1.88, 4.29) - 2.03 (1.32, 3.11)∗∗

Women’s occupation

Unemployed - 1 - 1

Employee - 1.14 (0.93, 1.41) - 1.13 (0.92, 1.40)

Wealth index

Poor - 1 - 1

Middle - 1.64 (1.26, 2.15) - 1.46 (1.11, 1.91)∗∗

Rich - 2.55 (1.95, 3.34) - 1.81 (1.36, 2.41)∗∗∗

Media exposure

Unexposed - 1 - 1

Exposed - 1.28 (1.02, 1.62) - 1.10 (0.87, 1.39)

Visiting health facility

No - 1 - 1

Yes - 2.23 (1.82, 2.73) - 2.17 (1.77, 2.66)∗∗∗

HIV related knowledge

Low - 1 - 1

High - 2.19 (1.75, 2.74) - 2.07 (1.66, 2.59)∗∗∗

Comprehensive - 3.13 (2.26, 4.35) - 2.90 (2.09, 4.04)∗∗∗

Stigma toward PLWH

No - 2.85 (1.55, 5.25) - 2.67 (1.43, 4.99)∗∗

Low - 1.68 (1.28, 2.20) - 1.52 (1.15, 1.99)∗∗

Moderate - 1.70 (1.34, 2.16) - 1.61 (1.27, 2.04)∗∗∗

High - 1 - 1

Awareness of MTCT

No - 1 - 1

Yes - 1.83 (1.50, 2.23) - 1.83 (1.50, 2.24)∗∗∗

Desire of children

Unwanted - 1 - 1

Wanted - 1.16 (0.93, 1.45) - 1.18 (0.94, 1.47)

Community level variables

Residency

Urban - - 1 1

(Continued)
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TABLE 3 (Continued)

Variables Model 1 Model 2 Model 3 Model 4

AOR (95%CI) AOR (95%CI) AOR (95%CI)

Rural - - 0.17 (0.09, 0.33) 0.31 (0.16, 0.61)∗∗

Region

Metropolis - - 1 1

Large centrals - - 0.34 (0.14, 0.80) 0.37 (0.15, 0.91)∗

Small peripherals - - 0.13 (0.05, 0.34) 0.22 (0.08, 0.60)∗∗

Distance to health facility

Not a big problem - - 1 1

Big problem - - 0.72 (0.58, 0.89) 0.80 (0.64, 1.01)

Community level poverty

Low - - 1 1

High - - 0.45 (0.28, 0.70) 0.71 (0.44, 1.14)

Community level media exposure

Low - - 1 1

High - - 1.71 (1.10, 2.66) 1.42 (0.89, 2.24)

Community level women’s education

Low - - 1 1

High - - 2.41 (1.57, 3.71) 1.61 (1.04, 2.52)∗

Random effect

VA 4.07 2.43 2.40 2.31

ICC 0.553 0.424 0.422 0.413

MOR 6.80 4.40 4.36 3.93

PCV Reff 0.40 0.41 0.43

Model comparison

Deviance 4,122 3,564 3,848 3,486

Mean VIF - 1.33 1.89 1.62

∗P < 0.05, ∗∗P < 0.01, ∗∗∗P < 0.001.

ICC, Inter cluster correlation coefficient; MOR, median odds ratio; PCV, proportional change in variance; AOR, adjusted odds ratio; CI, confidence interval; VIF, variance inflation factor.

Individual- and community-level
determinants of prenatal HIV test uptake

Measures of variation (random e�ect) and model
fitness

As shown in Table 3, the null model (Model I) revealed

a statistically significant variation in prenatal HIV test uptake

between clusters. The value of ICC in the null model was 0.553,

in which 55.3% of the variations of prenatal HIV test uptake were

attributed to differences between clusters, but the rest, 44.7%, were

due to individual differences. In this study, the highest MOR (6.80)

was revealed in the null model, which means that there was a

variation in the uptake of prenatal HIV testing between clusters. If

we randomly select pregnant women from different clusters, those

from the cluster with higher rates of prenatal HIV test uptake had

6.80 times higher odds of taking a prenatal HIV test as compared

with those pregnant women from a cluster with lower rates of

prenatal HIV test uptake. Moreover, the PCV value in the final

model (Model IV) was 43%, which indicates that the variation

in the uptake of prenatal HIV tests was explained by the final

model (both the individual- and community-level determinants).

A deviance test was done to check model comparison/fitness, and

the final model had the lowest deviance (3,486) and was taken as

the best-fitted model (Table 3).

Measure of association (fixed-e�ect) analysis
The overall prevalence of HIV test uptake was 34.66%

(95% CI: 33.23, 36.13%). In the multilevel logistic regression

analysis, both individual- and community-level determinants were

significantly associated with prenatal HIV test uptake. Individual-

level determinants such as women’s education, household wealth

status, visiting health facilities in the last 12 months, HIV-related

knowledge, stigma toward people living with HIV, and awareness of

MTCT were found to be associated with prenatal HIV test uptake.

Community-level determinants, such as residence, region, and
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community-level women’s education, were significantly associated

with the outcome variable.

Pregnant women who attained primary education and

secondary and above education had 1.47 (AOR = 1.47, 95% CI:

1.15, 1.87) and 2.03 (AOR = 2.03, 95% CI: 1.32, 3.11) times higher

odds of prenatal HIV test uptake than those who did not attain

formal education, respectively. Women from middle household

wealth status and rich household wealth status had 1.46 (AOR =

1.46; 95% CI: 1.11, 1.91) and 1.81 (AOR = 1.81; 95% CI: 1.36,

2.41) times higher chances of being tested for HIV as compared

with their counterparts, respectively. The odds of prenatal HIV test

uptake were 2.17 times (AOR = 2.17; 95% CI: 1.77, 2.66) higher

among pregnant women who had visited health facilities in the

previous 12 months as compared to their counterparts. The odds of

prenatal HIV test uptake among pregnant women with higher and

comprehensive HIV related knowledge were 2.07 times (AOR =

2.07; 95%CI: 1.66, 2.59) and 2.90 times (AOR = 2.90; 95%CI: 2.09,

4.04) higher than among pregnant women with low HIV related

knowledge, respectively.

Having a stigmatizing attitude toward people living with

HIV/AIDS was significantly associated with prenatal HIV test

uptake. Compared to pregnant women who had higher stigma

attitudes, those who had moderate, lower, and no stigma attitudes

were 1.61 (AOR = 1.61; 95% CI: 1.27, 2.04), 1.52 (AOR = 1.52;

95% CI: 1.15, 1.99), and 2.67 times (AOR = 2.67; 95% CI: 1.43,

4.99) more likely to be tested for prenatal HIV test, respectively.

Pregnant women who were aware of MTCT had 1.83 times (AOR

= 1.83; 95% CI: 1.50, 2.24) higher odds of HIV testing than

their counterparts.

Regarding community-level determinants, the odds of prenatal

HIV test uptake among pregnant women residing in rural areas

were 69% (AOR = 0.31; 95% CI: 0.16, 0.61) less likely than

pregnant women residing in urban areas. Pregnant women living

in large central and small peripheral areas had 63% (AOR = 0.37;

95% CI: 0.15, 0.91) and 78% (AOR = 0.22; 95% CI: 0.08, 0.60)

lower odds of prenatal HIV test uptake than those who are living

in metropolitan areas respectively. Moreover, pregnant women

residing in communities with a high proportion of educated

women had 1.6 times (AOR =1.61; 95% CI: 1.04, 2.52) higher

prenatal HIV test uptake as compared with pregnant women

residing in communities with a low proportion of educated

pregnant women (Table 3).

Discussion

This study assessed the spatial distribution and individual-

and community-level predictors associated with prenatal HIV test

uptake in Ethiopia based on the nationally representative EDHS

data. The prevalence of prenatal HIV test uptake in Ethiopia

was found to be 34.66% (95% CI: 33.23, 36.13%), with marked

spatial heterogeneity. The spatial distribution of prenatal HIV

test uptake varied significantly across the country. In Somali,

Afar, Northeast SNNPR, Northwest Gambela, West Oromia,

and most parts of the Benishangul-Gumuz regions, significant

cold spot areas with a low prevalence of prenatal HIV test

uptake were identified. The possible explanation might be due to

the spatial clustering of HIV infection among reproductive-age

women in the country (33). This could also be attributed to the

disparity in the availability and inaccessibility of maternal health

services in the border areas of regions (34). Furthermore, HIV-

related knowledge is suboptimal in the Somali, Afar, Benishangul-

Gumuz, and Gambela regions, resulting in low prenatal HIV

test uptake (35). This finding suggests that policymakers and

public health planners should design effective public health

interventions to enhance prenatal HIV test uptake in these

significant cold spot areas where prenatal HIV test uptake

is low.

In the multilevel analysis, different individual and community

determinants were significantly associated with prenatal HIV test

uptake. Among the individual-level determinants, it was found

that the odds of prenatal HIV test uptake among pregnant women

who have attained primary, secondary and above education were

higher than those pregnant women who had not attained formal

education. This result is consistent with other studies conducted

elsewhere (7, 11, 36, 37). The possible justification might be that

women’s educational status plays a key role in their empowerment,

financial wellbeing, and capacity to access healthcare services

(38). Women’s education also promotes women’s health-seeking

behavior through its positive role in health awareness (39). In

addition, educated women are more likely to be able to acquire

information regarding the health risks associated with pregnancy

and increase their health knowledge, which enables them to take

preventive measures and reach out for professional help such as

counseling and tests for HIV (40).

Based on our study, household wealth status is a very important

determinant of whether a pregnant woman takes a prenatal HIV

test or not. The findings revealed that pregnant women from

middle and rich household wealth status had increased odds of

prenatal HIV test uptake as compared with pregnant women with a

poor wealth status. This result is supported by prior studies (11, 12).

This might be due to better economic status, which may increase

healthcare-seeking behavior and autonomy in healthcare decision-

making. In addition, despite maternal services being free of charge

in Ethiopia, distances to healthcare facilities and the capability of

paying the required transportation costs to access health services

could be challenges for poorer women (41, 42).

Consistent with previous studies (9, 43, 44), this study revealed

that visiting a health facility was a significant predictor of prenatal

HIV test uptake. The likelihood of testing for HIV during the

prenatal period was higher among pregnant women who visited

health facilities in the last 12 months than those who did not visit

health facilities. The possible justification might be that women

who visited health facilities had a chance to get information onHIV

testing for the prevention of MTCT and obtain services because of

the initiative of healthcare providers (45).

The odds of prenatal HIV testing among pregnant women

who had higher and comprehensive HIV-related knowledge were

higher than those who had low HIV-related knowledge. This

finding is congruent with studies conducted elsewhere (46–48).

This might be explained by the fact that pregnant women

with higher and comprehensive HIV-related knowledge have a

better understanding of both the transmission and prevention of

HIV/AIDS from mother to child, which helps them seek and

test for prenatal HIV to prevent mother-to-child transmission of

HIV/AIDS (49, 50).
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This study has identified that stigma toward people living with

HIV/AIDS was significantly associated with HIV testing during the

prenatal period. Women who had moderate to no stigma attitudes

were more likely to be tested for HIV during the prenatal period

as compared with those who had higher stigma attitudes. This

result aligns with different studies conducted in Ethiopia (17, 51)

and Kenya (52, 53). This could be because stigma might reduce

the uptake of HIV testing. Reducing stigma and discrimination

is a critical gateway to increasing the uptake of HIV testing and

PMTCT services (54).

The other determinant that was significantly associated with

prenatal HIV test uptake was awareness of MTCT. Women who

had awareness about MTCT had higher odds of being tested for

HIV during the prenatal period compared with those who had

no awareness about MTCT. This result is consistent with studies

conducted in Northwest Ethiopia (17), Tanzania (55), and Brazil

(56). This could be because to women who were aware of MTCT

had a higher perceived benefit of HIV counseling and testing to

prevent MTCT of HIV (18).

Among the community-level determinants, women from high

community-level education had higher odds of prenatal HIV

testing. This finding is supported by a previous study (9).

The possible reason is that education may enhance health-

seeking behaviors and health service utilization through sharing

experiences about where and when to get the available services

as well as the advantages and risks of accessing services from

the community (57–59). In addition, prenatal HIV test uptake

increased among educated women due to improvements in

women’s decision-making power, knowledge, and utilization of

health care services (60, 61).

In this study, place of residence was significantly associated with

prenatal HIV test uptake. Consistent with other studies conducted

in Mozambique (10), Zimbabwe (13), East Africa (11), and sub-

Saharan Africa (7), in this study, women residing in rural areas

had reduced odds of prenatal HIV testing compared with pregnant

women residing in urban areas. The possible explanation might

be that women residing in rural areas have less health awareness,

financial capacity, and transportation facilities, and lack access

to antenatal and HIV testing centers (62). Rural residents are

underutilizing essential healthcare services when compared to their

urban counterparts (63).

In multilevel analyses of this study, pregnant women living in

large central and small peripheral areas had lower odds of prenatal

HIV test uptake than pregnant women living in metropolitan areas.

The possible reason might be the disparity in the accessibility of

maternal health services in the country (34, 64). Furthermore,

pregnant women who live in the metropolis area may be better

educated than their counterparts, which allows them to use prenatal

HIV tests because education plays a significant role in maternal

health service utilization (64).

Finally, this study used a national-based dataset with spatial

analysis and a multilevel logistic regression model to describe the

spatial variation and identify the associated factors of prenatal HIV

test uptake in Ethiopia. The use of a multilevel logistic regression

model is paramount to getting a reliable standard error because the

model accounts for the correlated nature of DHS data. Therefore,

we hope this study will add something to the existing knowledge

about this problem, especially the factors affecting prenatal HIV

test uptake in Ethiopia that will enable appropriate and specific

interventions by the concerned bodies to be taken to tackle the

MTCT of HIV. However, our study was not without limitations.

Since this survey relies on respondents’ self-reporting, there may

be the possibility of recall bias and social desirability bias. The GPS

data (latitude and longitude) taken at EA were displaced by 10 km

in rural areas and 5 km in urban areas for the privacy issue; this

could bias our spatial result.

Conclusion

In Ethiopia, prenatal HIV test uptake had spatial variations

across the country. Statistically significant cold spot areas (low

prevalence of prenatal HIV test uptake) of prenatal HIV test

uptake were found in Somali, Afar, Northeast SNNPR, Northwest

Gambela, West Oromia, and most parts of the Benshangul-

Gumuz regions. Individual-level determinants, such as women’s

educational status, wealth index, visiting health facility, HIV-

related knowledge, awareness of MTCT, and stigma attitude toward

PLWH, and community-level determinants, such as residency,

region, and community-level women’s education, were significantly

associated with prenatal HIV test uptake. For PMCT interventions

to be successful, urgent attention should be focused on maternal

education, increasing HIV-related knowledge, addressing stigma

attitudes toward people living with HIV, and targeting the “cold

spot” of prenatal HIV test uptake to enhance its utilization in

the country.
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Pattern of contributing behaviors
and their determinants among
people living with HIV in Iran: A
30-year nationwide study

Zahra Gheibi1, Mohammad Fararouei 1*, Sima Afrashteh2,

Mojtaba Akbari3, Parvin Afsar Kazerooni4 and Mostafa Shokoohi5,6

1Department of Epidemiology, Shiraz University of Medical Sciences, Shiraz, Iran, 2Clinical Research

Development Center, The Persian Gulf Martyrs Hospital, Bushehr University of Medical Sciences,

Bushehr, Iran, 3Department of Epidemiology and Statistics, Isfahan University of Medical Sciences,

Isfahan, Iran, 4HIV/AIDS Research Center, Shiraz University of Medical Sciences, Shiraz, Iran, 5HIV and

Sexually Transmitted Infections Surveillance Research Center, and WHO Collaborating Center for HIV

Surveillance Institute for Futures Studies in Health Kerman University of Medical Sciences, Kerman, Iran,
6Dalla Lana School of Public Health, University of Toronto, Toronto, ON, Canada

Introduction: A major shift in the routes of HIV transmission seams to be taking

place in Iran. Our study aimed to investigate the 30-year trend of major HIV related

behaviors in Iran.

Methods: The national HIV/AIDS registry database (from September 1986 to July

2016 with data on 32,168 people newly diagnosed with HIV) was used to study the

30 years trend and demographic determinants of major HIV related behaviors.

Results: The highest rate of drug injection (DI) among people living with

HIV (PLHIV) was reported during 1996 to 1999 (p-for trend < 0.001) while

the highest rate of sexual activity by minorities or hard to reach groups was

during 2004 to 2011 (p-for trend < 0.001). Among males, drug injection

was directly associated with being single (ORsingle/married = 1.34), being

unemployed (ORunemployed/employed = 1.94) and having lower level of education

(OR<highschool/≥highschool = 2.21). Regarding females, drug injection was

associated with being housewife (ORhousewife/employed = 1.35) and lower level

of education (OR<highschool/≥highschool = 1.85). In females, condomless sexual

contact was more common among those younger (OR20−29/<20 = 6.15), and

married (ORmarried/single = 7.76). However, among males those being single

(ORmarried/single = 0.82), beingmore educated (OR≥highschool/<highschool = 1.24),

and being unemployed (ORunemployed/employed = 1.53) reported more sexual

activity by minoritised or hard to reach groups.

Discussion: The pattern of major HIV related behaviors among Iranian males and

females have been rapidly changing and people living with HIV (PLHIV) are being

diagnosed at a younger age. Health education to younger individuals is an essential

HIV controlling strategy among Iranian population. Implementation of surveys in

hidden and hard-to-reach populations is also recommended.
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Introduction

Acquired immunodeficiency syndrome (AIDS) is caused

by human immunodeficiency virus (HIV) via weakening the

performance of the immune system (1). According to WHO, till

2021, 40.1 million people were living with HIV, of which, almost

38.4 million are alive (2). Noticeably, it is estimated that about 95%

of HIV infections occur in developing countries which HIV related

behaviors play a critical role on it. A systematic review in sub-

Saharan Africa was conducted to define HIV related behaviors and

their associated factors among people living with HIV (PLHIV).

In this study 76–100% of sexually active adolescents did not reveal

their HIV status to their sexual partners because the fear of stigma

and discrimination. They also did not use protection during their

sexual relation to prevent the transmission of HIV (3). Another

study showed that alcohol or cocaine use increase the prevalence

of HIV related behaviors (4).

In terms of the geographical distribution of the infections,

Asia (including Iran) is the region with the second highest rate

of incidence in the world (5). The first individual with HIV

infection in Iran was diagnosed in 1987, a hemophilic child who

received contaminated blood products. However, during the next

decade, the epidemiology of HIV infection in Iran was drastically

changed. The high prevalence of HIV infection among Iranian

injecting drug users (IDU) shifted the country’s HIV prevalence

status from low to concentrated, a significant change that raised

serious concerns regarding HIV in Iran (6, 7). Later, according to

the “Iranian national risk reduction for high-risk groups program”,

the prevalence of HIV infection among female sex workers and

street children has reached to an alarming level. However, except

for a very few areas, our limited knowledge about the changes in

the HIV related behavioral factors among Iranian population is

hindering our understanding of the epidemiology and prevention

of HIV transmission in Iran (8). Also, the prevalence of related

behaviors among people living with HIV, especially among the

Iranian minoritised groups (e.g., as men who have sex with

men, transgender people and sex workers) is unknown due to

the limitted access to these important groups. This is important

because, although based on the recent reports, a majority (about

67%) of HIV transmissions in Iran has been related to drug

use especially drug injection, a shift is taking place in the route

of HIV transmission toward sexual routes (9, 10). As a result,

underestanding the pattern of major behaviors which are related to

the higher risk of HIV transmission and the determinants of these

types of behavior is necessary in order to develop effective control

measures. Using the national HIV database, this study aimed to

investigate the pattern of major HIV related behaviors and their

associated factors in Iran over 30 years.

Materials and methods

The present population based cross-sectional study, used the

national database on people diagnosed with HIV from 1986 to

Abbreviations: PLHIV, people living with HIV; IDU, injecting drug users;

HIV, Human Immunodeficiency Virus; AIDS, Acquired Immune Deficiency

Syndrome.

2016 (11). The data is managed by the Iranian Ministry of Health

and Medical Education (MOHME) covering all 31 provinces. In

Iran, MOHME integrated the HIV/AIDS program into a broad and

coherent structure of the national health care system. The routine

initial HIV diagnostic tests include ELISA and Western Blot. The

confirmed HIV cases are reported to the regional health centers

and then to the AIDS coordination department in MOHME. As

the result, the national database takes several years to be completed

as after collecting data from all provinces the data goes under huge

mining and cleaning procedures to make it ready for any particular

research use.

After being registered with the system, every HIV-positive

individual is to receive standard treatments and gets routine

medical follow-up at least twice a year in local HIV centers. All

individuals’ data is recorded in an unified online registration system

under MOHME after being checked and cleaned by the local

registry centers (11). For each HIV case, at the time of diagnosis,

data on demographic characteristics and HIV associated behaviors

is obtained via an interview conducted by trained and experienced

health staffs in all counties. The collected information includes

age, gender (female or male), level of education (elementary, high

school, or above), marital status (married, single), occupation

(employed or unemployed/housewife), year of HIV diagnosis,

history of addiction (yes, no), and major HIV related behaviors.

The predefined major behaviors, include history of drug injection

(yes, no), out of marriage sexual contact (yes, no), and other

conditions (i.e., mother to child transmission, blood transfusion,

having sex with the same sex, occupational exposure, and no

reported related behavior).

We used the annual number of new cases to define the trend

of risky behaviors during the study period. As each individual

could report more than one HIV related behavior, we used a

logistic regression model for each of the risk factors separately

to define their associated factors. To handle missing data, we

used multiple imputation via applying Chained Equations (MICE)

method before running multivariate logistic regression analysis.

Analysis was conducted in SPSS, version 22 and STATA, version

14.0 (Stata Corporation, College Station, TX).

Ethics

All registered individuals routinely provide consent at the time

of registration. The study is approved by the ethics committee of

Shiraz University of medical sciences (IR.SUMS.REC.1395.S722).

Results

Demographic characteristics of the
population

In the present study, the data of 32,168 patients who were

diagnosed and registered from September 1986 to July 2016

was used. Of the total individuals diagnosed with HIV, 27,130

(84.3%) were male (Table 1). The median (Q1, Q3) of age was

33 (12, 13) years and age at diagnosis was inversely correlated

with the year of diagnoses. In other words, in recent years
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TABLE 1 Descriptive sociodemographic of individuals living with HIV in

Iran (N = 32,169).

Overall
N (%)

Men N

(%)
Women
N (%)

p-
value∗

Gender –

Male 27,130 (84.3) – –

Female 5,038 (15.7) – –

Age group (at

diagnosis)

<0.001

<20 1,052 (3.3) 657 (2.4) 395 (7.8)

20–29 8,815 (27.4) 7,204 (26.6) 1,611 (32.0)

30–39 11,743 (36.5) 9,926 (36.6) 1,817 (36.1)

40–49 4,622 (14.4) 3,943 (14.5) 679 (13.5)

50+ 1,500 (4.7) 1,207 (4.4) 293 (5.8)

Misisng 4,436 (13.8) 4,193 (15.5) 243 (4.8)

Marital status

(at diagnosis)

<0.001

Single 10,282 (32.0) 10,866 (40.1) 417 (8.3)

Married 15,049 (46.8) 9,865 (36.4) 4,185 (83.1)

Missing 6,837 (21.3) 6,399 (23.6) 436 (8.7)

Education (at

diagnosis)

0.037

Below high

school

14,432(48.0) 12,688 (46.8) 2,744 (54.4)

High school or

above

4,765 (14.8) 3,604 (13.3) 1,161 (23.0)

Missing 11,971 (37.2) 10,838 (39.9) 1,133 (22.5)

Occupation

(at diagnosis)

<0.001

Unemployed/

housewife

15,966 (49.6) 12,017 (44.3) 3,949 (78.4)

Employed 10,275 (31.9) 9,576 (35.3) 699 (13.9)

Missing 5,927 (18.4) 5,537 (20.4) 390 (7.7)

Risky sextial

behavior

<0.001

Yes 7,816 (24.3) 6,846 (25.2) 970 (19.25)

No 23,413 (72.8) 19,416 (71.5) 3,997 (79.3)

Missing 939 (2.9) 868 (3.2) 71 (1.41)

IDU <0.001

Yes 21,291 (66.2) 20,919

(77.11)

372 (7.4)

No 9,938 (30.9) 5,343 (19.7) 4,595 (91.2)

Missing 939 (2.9) 868 (3.20) 71 (1.4)

Addiction

history (at

diagnosis)

<0.001

Yes 18,036 (56.1) 17,414 (54.2) 622 (12.3)

No 4,689 (14.6) 1,496 (5.5) 3,193 (63.4)

Missing 9,443 (29.4) 8,220 (30.3) 1,223 (24.3)

∗Based on the chi-square test.

Missing values are not included in the chi-square test.

PLHIV were diagnosed at younger age (p-for trend < 0.001). In

general, of the registered cases, 48.0% had an education lower

than high school and 49.6%were unemployed. In females, more

than half of the individuals had an education lower than high

school (54.4%) and majority were married (83.1%) at the time of

diagnosis (Table 1).

The frequency and trend of HIV related
behaviors

Generally, the prevalence of HIV related behaviors has been

changing over the study period (P-for trend < 0.001 for all).

For example, the highest rate of drug injection was reported

during 1996 to 1999 (OR = 4.15) In contrast, condomless

sexual contact and unknown reasons for transmission were

significantly increasing in recent years (P-for trend < 0.001

for both). On the other hand, during the study period, IDU

has decreased significantly among males (P-for trend < 0.001),

whereas, sexual contact and other HIV related behaviors increased

(P-for trend < 0.001). In females, the highest rate of condomless

sexual behaviors was from 2004 to 2011 (P-for trend < 0.008)

whereas, IDU and no reported reasons for HIV infection

are consistently becoming more common during the study

period (Table 2).

Determinants of the HIV related behaviors

The results of logistic regression analysis revealed the adjusted

and unadjusted associations between the major HIV related

behaviors (IDU and sexual contact) and the demographic

factors (Tables 3, 4). Generally, IDU was directly associated

with being male (ORmale/female = 16.83, 95% CI: 14.16–

19.99), while sexual transmission was more common in females

(ORfemale/male = 7.39, 95% CI: 6.51–8.4) (Tables 3, 4). Among

men, being single (ORsingle/married = 1.34 95% CI: 1.13–

1.58) and being older (OR30−39/<20 = 17.25, 95% CI: 12.18–

24.44) were directly associated with IDU. However, these

factors were not associated with IDU among females. In

addition, unemployment and lower education were directly

associated with IDU in males (ORunemployment/employed = 1.94,

95% CI: 1.65–2.27 and OR<highschool/≥highschool = 2.21, 95%

CI: 1.9–2.58), and females (ORhousewife/employed = 2.21, 95%

CI: 1.90–2.58 and OR<highschool/≥highschool = 1.37, 95% CI:

1.04–1.82), respectively.

Condomless sexual contact was associated with younger age

(OR20−29/<20 = 7.91, 95% CI: 6.26–10.00) in both genders

whereas, marriage was directly associated with risky sexual contact

in females (ORmarried/single = 7.76, 95% CI: 5.56–10.82). In

males, the association was inverse (ORmarried/single = 0.82, 95%

CI: 0.80–0.92). Unlike for male individuals with HIV, higher

education was directly associated with risky sexual contact in

females (OR≤highschool/<highschool = 1.24, 95% CI: 1.14–1.34).

Also, unemployment in males was directly associated with

risky sexual behaviors (ORunemployment/employment = 1.53, 95%

CI: 1.43–1.65).
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TABLE 2 Prevalence and trends of HIV risk categories among registered people with HIV in Iran (N = 32,169).

IDUa Sexualb Othersc Unknownd

Overall N (%) OR (95% CI) N (%) OR (95% CI) N (%) OR (95% CI) N (%) OR (95% CI)

Before 1996 80 (31.0) 0.36 (0.27, 0.47) 81 (31.4) 0.41 (0.32, 0.54) 91 (35.3) 2.76 (2.12, 3.360) 6 (2.3) 0.36 (0.16, 0.81)

1996–1999 1,308 (71.4) 4.15 (3.59, 4.80) 349 (19.1) 0.25 (0.22, 0.29) 107 (5.8) 0.36 (0.29, 0.44) 68 (3.7) 0.67 (0.52, 0.87)

2000–2003 3,964 (68.6) 3.13 (2.88, 3.41) 838 (14.5) 0.18 (0.16, 0.19) 691 (12.0) 0.79 (0.71, 0.87) 282 (4.9) 0.89 (0.76, 1.04)

2004–2007 7,534 (62.3) 3.26 (3.04, 3.50) 2,624 (21.7) 0.34 (0.32, 0.36) 1,464 (12.1) 0.90 (0.83, 0.98) 471 (3.9) 0.78 (0.69, 0.89)

2008–2011 5,733 (54.7) 1.94 (1.81, 2.07) 3,408 (32.5) 0.64 (0.60, 0.69) 967 (9.2) 0.67 (0.61, 0.73) 369 (3.5) 0.71 (0.62, 0.82)

2012–2016 4,045 (42.4) Ref 3,813 (40.0) Ref 1,219 (12.8) Ref 454 (4.8) Ref

P-value trend <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.006 <0.001

Male

Before 1996 79 (34.2) 0.17 (0.13, 0.23) 60 (26.0) 0.50 (0.37, 0.67) 87 (37.7) 2.76 (2.09, 3.65) 5 (2.2) 0.38 (0.16, 0.94)

1996–1999 1,303 (73.3) 2.17 (1.84, 2.56) 311 (17.5) 0.35 (0.31, 0.41) 98 (5.5) 0.30 (0.24, 0.37) 66 (3.7) 0.77 (0.58, 1.01)

2000–2003 3,912 (71.3) 1.67 (1.51, 1.85) 651 (11.9) 0.22 (0.20, 0.24) 659 (12.0) 0.71 (0.63, 0.79) 267 (4.9) 1.01 (0.85, 1.20)

2004–2007 7,390 (66.4) 2.27 (2.07, 2.48) 1,960 (17.6) 0.41 (0.38, 0.44) 1,360 (12.2) 0.83 (0.75, 0.91) 422 (3.8) 0.88 (0.75, 1.02)

2008–2011 5,531 (63.5) 2.12 (1.92, 2.34) 2,078 (23.9) 0.65 (0.60, 0.70) 802 (9.2) 0.62 (0.56, 0.69) 299 (3.4) 0.82 (0.69, 0.97)

2012–2016 3,749 (53.0) Ref 2,106 (29.8) Ref 933 (13.2) Ref 280 (4.0) Ref

P-value trend <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.363 0.008

Female

Before 1996 1 (3.7) 0.23 (0.03, 1.73) 21 (77.8) 0.81 (0.34, 1.91) 4 (14.8) 1.10 (0.38, 3.18) 1 (3.7) 0.42 (0.06, 3.14)

1996–1999 5 (9.3) 0.66 (0.26, 1.67) 38 (70.4) 0.68 (0.37, 1.25) 9 (16.7) 1.35 (0.65, 2.79) 2 (3.7) 0.45 (0.11, 1.86)

2000–2003 52 (20.3) 1.51 (1.09, 2.10) 187 (73.0) 0.61 (0.46, 0.81) 2 (0.8) 0.89 (0.60, 1.31) 15 (5.9) 0.68 (0.39, 1,16)

2004–2007 144 (16.2) 1.27 (1.03, 1.58) 664 (74.7) 0.92 (0.76, 1.12) 32 (3.6) 0.91 (0.71, 1.15) 49 (5.5) 0.69 (0.50, 0.96)

2008–2011 202 (11.4) 0.90 (0.75, 1.10) 1,330 (75.3) 1.27 (1.07, 1.49) 165 (9.3) 0.75 (0.61, 0.92) 70 (4.0) 0.52 (0.39, 0.69)

2012–2016 296 (12.0) Ref 1,707 (69.3) Ref 286 (11.6) Ref 174 (7.1) ref

P-value trend 0.093 0.002 <0.001 <0.001 0.517 0.103 0.002 <0.001

aInjection drug use.
bBoth heterosexual and same-sex contacts were included.
cOthers inclded: blood transfer, mother to child infection, job expouser, and all other blood transmision routs like dentistry services.
dIndividuals registered with unknown risky categoreis.

Discussion

In this study, we investigated the pattern of major HIV

related behaviors in all registered PLHIV in Iran from 1986 to

2016. According to the results, the most common route of HIV

transmission in Iran is drug injection in males and sexual contact

in females. However, the above picture is rapidly changing as drug

injection is replaced by sexual contact in males and other routs

(especially unknown reason) in females. The downward trend of

IDU is possibly due to the introduction of synthetic drugs that are

becoming more popular among younger individuals, making them

less exposed to IDU and shared syringe. However, a higher rate of

condomless sexual contact is reported among the Iranian younger

population (14, 15). Among the younger Iranian population,

factors such as the rising age of marriage, unemployment, and

other socioeconomic changes may provide the ground for the

significant change in sexual behaviors. It is also suggested that

social media, internet, and satellite programs are potential factors

affecting the Iranian culture (16). The contradiction between the

social values of the traditional societies and the modernized views

of the younger population in the Iranian society may rise the above

HIV related behavior (17). Moreover, the stigma, fear of ostracism

and discrimination may prevent young individuals from asking

help and receiving adequate education and protection (17–19).

Recent studies indicated that premarital and extramarital sexual

relationship among Iranian youth have increased considerably (20,

21). A study in the Middle East and North Africa reported HIV

epidemics that appeared among MSMs in few countries (22). In

Iran, the epidemic of HIV infection started with blood transfusion

but the route of transmission was rapidly evolved to transmission

via IDU and, in recent years, sexual contacts. In fact, sexual routes

are becoming the main route of HIV transmission in Iran. As it

was mentioned before, the distribution of gender in PLHIV and

the trend of risky behaviors had fluctuations, in Iranian population.

For example, before 1995 the primary and main potential reason

of HIV transmission in Iran was blood transfusion which was

significantly controlled via applying safe blood transfusion policies.

After 1995, because of both attempts of HIV case finding and the
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TABLE 3 Socio-demographic and background characteristics associated with the acquisition of HIV through injection drug use in the entire sample.

Entire sample Only men Only women

Univariate
OR (95% CI)

Adjusted OR
(95% CI)

Univariate
OR (95% CI)

Adjusted OR
(95% CI)

Univariate
OR (95% CI)

Adjusted OR
(95% CI)

Gender (male vs. female) 30.7 (28.1, 33.4) 16.83 (14.16, 19.99) – – – –

Age group (ref: <20 yrs)

20–29 yrs 7.97 (6.90, 9.22) 9.34 (6.79, 12.85) 11.16 (9.39, 13.25) 13.91 (9.87, 19.61) 2.48 (1.64, 3.75) 1.69 (0.94, 3.06)

30–39 yrs 9.46 (8.2, 10.92) 10.62 (7.7, 14.64) 12.89 (10.88, 15.27) 17.25 (12.18, 24.44) 2.29 (1.51, 3.45) 1.64 (0.92, 2.94)

40–49 yrs 8.82 (7.57, 10.27) 8.77 (6.21, 12.37) 10.13 (8.45, 12.14) 12.57 (8.63, 18.29) 2.78 (1.79, 4.31) 1.86 (1.00, 3.45)

50+ yrs 4.16 (3.50, 4.94) 4.28 (2.92, 6.27) 4.16 (3.40, 5.08) 5.74 (3.81, 8.65) 1.55 (0.90, 2.68) 1.42 (0.68, 2.97)

Marital status (single vs.

married)

3.15 (2.95, 3.36) 1.34 (1.14, 1.57) 1.28 (1.18, 1.39) 1.34 (1.13, 1.58) 0.93 (0.70, 1.25) –∗

Education (<high school

vs. ≥high school)

2.12 (2.00, 2.27) 1.99 (1.73, 2.27) 2.7 (2.50, 3.03) 2.21 (1.9, 2.58) 1.85 (1.47, 2.27) 1.37 (1.04, 1.82)

Occupation

(unemployed/

housewife vs. employed)

0.56 (0.53, 0.60) 1.75 (1.52, 2.02) 1.27 (1.17, 1.38) 1.94 (1.65, 2.27) 1.35 (1.06, 1.74) 1.23 (0.87, 1.75)

Calendar period (ref: 2012–2016)

Before 1996 0.36 (0.27, 0.47) 0.21 (0.06, 0.68) 0.17 (0.13, 0.23) 0.24 (0.07, 0.77) 0.23 (0.03, 1.73) 1

1996–1999 4.15 (3.59, 4.80) 1.94 (1.14, 3.3) 2.17 (1.84, 2.56) 2.44 (1.36, 4.36) 0.66 (0.26, 1.67) 0.83 (0.14, 4.78)

2000–2003 3.13 (2.88, 3.41) 1.09 (0.86, 1.4) 1.67 (1.51, 1.85) 1.27 (0.97, 1.66) 1.51 (1.09, 2.10) 0.76 (0.41, 1.42)

2004–2007 3.26 (3.04, 3.5) 1.78 (1.5, 2.13) 2.27 (2.07, 2.48) 2.16 (1.75, 2.66) 1.27 (1.03, 1.58) 1.17 (0.83, 1.65)

2008–2011 1.94 (1.81, 2.07) 1.42 (1.22, 1.64) 2.12 (1.92, 2.34) 1.84 (1.53, 2.20) 0.90 (0.75, 1.10) 0.84 (0.64, 1.11)

∗Omited in the adjusted model because of the P-value > 0.2 in the univariate model.

increasing number of the people living with HIV due to IDU,

the number of HIV infections raised rapidly among men, with a

peak in 2006. Iran is located at the main narcotic transit route

in the region and IDU has raised to such a level that it has

become the strongest contributing factor of HIV epidemic in the

country. The observed later downward trend of HIV infection due

to IDU is mainly because of the implementation of IDU-related

harm reduction programs e.g., methadone maintenance treatment,

needle and syringe distribution, and public health education (19).

There is however another possibility that at least a part of the

change in the pattern is due to the introduction of synthetic drugs

that are easily applicable without need for injection (7, 23, 24). We

revealed that although injecting drug use is a common route of HIV

transmission among men in Iran, this type of HIV related behavior

is quite uncommon among women. As suggested in the present

study, women are more vulnerable to condomless sexual contact

than men. This vulnerability in women is mainly because they are

more involved in (condomless) sex with their infected partners

(25). Women are also disproportionately more exposed to HIV due

to limited access to proper education on HIV, gender inequality,

economic dependency, and gender discrimination (26). Because of

these reasons, HIV infection among women is alarmingly raising

in Iran.

The results of our study showed that at the time of diagnosis,

IDU among men was more common when they were younger.

This finding was in line with the literature about the role of age in

becoming HIV infected among injecting drug users. For example, a

study in Taiwan showed that being younger than 45 years of age is

associated with a higher risk of HIV infection. The study concluded

that younger people do not have adequate knowledge about HIV

infection and common routes of its transmission. As a result, young

IDUs should be in the center of HIV prevention and education

programs (27). In contrary, being of older age was associated with

an increased risk of becoming HIV infected in injecting drug users

in another study (12). In the present study, younger age andmarital

status was associated with condomless sexual relations.We revealed

that marriage is a risk factor for females, where as it was protective

for males. In this regard, a study on American adults showed that

the likelihood of having only one sexual partner decreases with age.

Also, the availability of delaying drugs may lead to more prolonged

intercourses in older men. Therefore, more people would live with

HIV in middle age (28). Negin et al. suggested that some older

people seek new sexual relationships that may put them at greater

risk for HIV infection (29).

In our study, lower education was associated with drug

injection inmen and women. A study in China reported that people

with higher education who use drugs are more likely to be aware

of the risk factors for HIV/AIDS and have more access to harm

reduction methods. They were also less likely to accept shared

syringes (30). In another study, Hasnain et al. showed that a lower

level of education increases the risk of HIV transmission in IDUs

(31). However, in our study, people with higher levels of education

were more likely to have condomless sexual contacts. This result

contradicts those from other studies. For example, in a study on

men who have sex with men (MSM), those with a university degree

or higher education, were at lower risk of contracting HIV (32).
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TABLE 4 Socio-demographic and background characteristics associated with the acquisition of HIV through sexual transmission route in the entire

sample.

Entire sample Only men Only women

Univariate
OR (95% CI)

Adjusted OR
(95% CI)

Univariate
OR (95% CI)

Adjusted OR
(95% CI)

Univariate
OR (95% CI)

Adjusted OR
(95% CI)

Gender (women vs men) 10.1 (9.44, 10.9) 7.39 (6.51, 8.40) – – – –

Age group (ref: <20 yrs)

20–29 3.16 (2.69, 3.70) 7.91 (6.26, 10.00) 3.04 (2.43, 3.81) 3.69 (2.73, 5) 16.1 (12.4, 20.9) 6.15 (4.17, 9.09)

30–39 2.73 (2.33, 3.20) 6.49 (5.13, 8.2) 2.76 (2.20, 3.45) 3.04 (2.25, 4.12) 14.22 (11.03, 18.34) 4.64 (3.15, 6.84)

40–49 2.36 (2.00, 2.78) 5.38 (4.21, 6.87) 2.38 (1.89, 2.99) 2.59 (1.89, 3.54) 11.71 (8.73, 15.72) 3.1 (2.03, 4.76)

50+ 2.39 (1.98, 2.87) 4.06 (3.09, 5.33) 2.21 (1.71, 2.84) 2.14 (1.52, 3.00) 8.25 (5.83, 11.68) 1.71 (1.06, 2.74)

Marital status (married

vs. single)

1.76 (1.67, 1.85) 0.96 (0.89, 1.03) 0.92 (0.87, 0.98) 0.82 (0.80, 0.92) 12.5 (11.1, 16.6) 7.76 (5.56, 10.82)

Education (≥high school

vs. <high school)

1.48 (1.39, 1.58) 1.15 (1.06, 1.24) 1.45 (1.35, 1.57) 1.24 (1.14, 1.34) 0.99 (0.82, 1.18) –∗

Occupation

(unemployed/housewife

vs. employed)

1.12 (1.07, 1.18) 1.45 (1.35, 1.55) 1.81 (1.72, 1.92) 1.53 (1.43, 1.65) 1.28 (1.03, 1.6) 1.02 (0.77, 1.35)

Calendar period (ref: 2012–2016)

Before 1995 0.61 (0.45, 0.81) 0.86 (0.39, 1.89) 0.71 (0.52, 0.98) 0.79 (0.35, 1.77) 0.84 (0.30, 2.40) 1.62 (0.08, 33.89)

1996–1999 0.43 (0.33, 0.56) 0.6 (0.48, 0.75) 0.44 (0.32, 0.60) 0.57 (0.46, 0.71) 0.76 (0.31, 1.86) 0.4 (0.14, 1.17)

2000–2003 0.82 (0.63, 1.00) 0.43 (0.38, 0.49) 0.82 (0.61, 1.11) 0.39 (0.34, 0.44) 1.14 (0.48, 2.72) 1.02 (0.61, 1.7)

2004–2007 1.56 (1.19, 2.04) 0.65 (0.59, 0.71) 1.31 (0.97, 1.77) 0.6 (0.54, 0.66) 1.57 (0.66, 3.72) 0.89 (0.66, 1.2)

2008–2011 2.42 (1.85, 3.10) 0.81 (0.74, 0.88) 2.01 (1.49, 2.72) 0.74 (0.67, 0.81) 1.24 (0.52, 2.93) 1.13 (0.90, 1.43)

∗Omited in the adjusted model because of the P-value > 0.2 in the univariate model.

We showed that unemployment is more common among both

men who use drugs and men with condomless out of marriage

sexual contacts. However, the association was not significant in

women. Likewise, Swe and Rashid showed that unemployment

increases the risk of HIV and greater risk of using shared syringes

in injecting drug users (33). The authors believe that, financial

pressure resulting from unemployment can put a person at higher

risk of HIV infection (34). In other words, low income is a predictor

of HIV infection because being in disadvantaged social groups can

indirectly encourage high-risk behaviors such as sharing needles

or condomless sex (35). According to the previous studies on

injecting drug users and men with condomless sexual contact,

being single is associated with an increased risk of HIV infection

(27, 36, 37). It is also reported that, losing partner may make a

person to choose relationships that increase the risk of contracting

HIV (36).

In summary, low socioeconomic status, low social

cohesion, and instability in sexual relationships may justify

the increase risk of HIV transmission among single people.

Therefore, delivering HIV preventing services including

health education and harm reduction measures to single

people must be considered seriously (13). Our results

revealed important changes in the potential transmission

routes of HIV in Iran. Accordingly, the prevention programs

in Iran should be revised to effectively reduce the risks of

sexual practices.

Limitations

Because of under-reporting, under-ascertainment, and

difficulties in reaching high-risk groups, surveillance of infectious

diseases (including HIV) is a big challenge in many countries

including Iran (38). As a result, the Iranian HIV database suffers

from low HIV case detection rate. Because of social stigma and

family concerns, sexual practices or other contributing behaviors

which have traditionally been taboo/stigmatized/legislated against

in Iranian society, sex workers, MSM, and people who use drugs

may refuse to report their HIV contributing behaviors. Another

challenge in the present research was the considerable number

of missing data in several variables. For the multivariate analysis,

we implemented the MCMC method to reduce the effect of the

missing data on the results.

Conclusion

The HIV routes of transmission are changing in Iran.

This is mainly the result of the dramatic changes in the

lifestyle of younger individuals and change in the major

related behaviors, from reduction in unsafe injections to

raise in more open sexual relationships. Therefore, the

national HIV preventative policy needs to be continuously

revised in Iran. Providing health education to people with
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the related behaviors and young individuals to reduce the

risk of HIV transmission and case detection in groups

with particular sexual preferences are essential strategies

(39). Implementation of several integrated socio-behavioral

surveys with valid sampling methods in hidden and hard-

to-reach populations is also recommended. Our results can

help health policymakers to design and implement aimed and

prioritized interventions to reduce HIV transmission in the

minoritized groups.

Data availability statement

The data analyzed in this study is subject to the following

licenses/restrictions: The data have a unique code for each cases to

protect their privacy. Requests to access these datasets should be

directed to fararooei@gmail.com.

Ethics statement

The study was approved by the Ethics Committee of Shiraz

University of Medical Sciences (IR.SUMS.REC.1395.S722). The

patients/participants provided their written informed consent to

participate in this study.

Author contributions

ZG was responsible for preparation of the manuscript,

measurement methods, interpretation of results, data collection,

and data analysis. MF was responsible for coordination and

management and manuscripts preparation. SA was responsible for

data collection and interpretation of results. MA and PA were

responsible for preparation of the manuscript. MS was responsible

for measurement methods data analysis. All authors have read and

approved the manuscript.

Acknowledgments

The authors would like to extend thanks to Shiraz University of

Medical Sciences for its support in implementing the project. We

also appreciate the help of Romina Faraouei in revising and editing

the manuscript.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

References

1. Nyika H, Mugurungi O, Shambira G, Gombe NT, Bangure D, Tshimanga M.
Factors associated with late presentation for HIV/AIDS care in Harare City, Zimbabwe,
2015. BMC Public Health. (2016) 16:369. doi: 10.1186/s12889-016-3044-7

2. WHO. HIV/AIDS. Available from: https://www.who.int/news-room/fact-sheets/
detail/hiv-aids (accessed November 30, 2020).

3. Zgambo M, Kalembo FW, Mbakaya BC. Risky behaviours and their correlates
among adolescents living with HIV in sub-Saharan Africa: a systematic review. Reprod
Health. (2018) 15:1–12. doi: 10.1186/s12978-018-0614-4

4. Berry MS, Johnson MW. Does being drunk or high cause HIV sexual risk
behavior? A systematic review of drug administration studies. Pharmacol Biochem
Behav. (2018) 164:125–38. doi: 10.1016/j.pbb.2017.08.009

5. Musavi S, Pokorny KL, Poorolajal J, Mahjub H. Fuzzy survival analysis of AIDS
patients under ten years old in Hamadan-Iran. J Intell Fuzzy Syst. (2015) 28:1385–
92. doi: 10.3233/IFS-141422

6. Haghdoost AA, Mostafavi E, Mirzazadeh A, Navadeh S, Feizzadeh A, Fahimfar
N, et al. Modelling of HIV/AIDS in Iran up to 2014. J AIDS HIV Res. (2011)
3:231–9. doi: 10.5897/JAHR11.030

7. Rahimi Y, Gholami J, Amin-Esmaeili M, Fotouhi A, Rafiemanesh H, Shadloo B,
et al. HIV prevalence among People Who Inject Drugs (PWID) and related factors
in Iran: a systematic review, meta-analysis and trend analysis. Addiction. (2020)
115:605–22. doi: 10.1111/add.14853

8. Razani N, Mohraz M, Kheirandish P, Malekinejad M, Malekafzali H, Mokri A,
et al. HIV risk behavior among injection drug users in Tehran, Iran. Addiction. (2007)
102:1472–82. doi: 10.1111/j.1360-0443.2007.01914.x

9. Secretariat NAC. Islamic Republic of Iran AIDS Progress Report. Ministry of Health
and Medical Education Tehran (2015). Available online at: https://www.unaids.org/
sites/default/files/country/documents/IRN_narrative_report_2015.pdf

10. Shokoohi M, Karamouzian M, Khajekazemi R, Osooli M, Sharifi H, Haghdoost
AA, et al. Correlates of HIV testing among female sex workers in Iran:
findings of a national bio-behavioural surveillance survey. PLoS ONE. (2016)
11:e0147587. doi: 10.1371/journal.pone.0147587

11. Akbari M, Fararouei M, Haghdoost AA, GouyaMM, Kazerooni PA. Survival and
associated factors among people living with HIV/AIDS: A 30-year national survey in
Iran. J Res Med Sci. (2019) 24:5. doi: 10.4103/jrms.JRMS_630_18

12. Likindikoki SL, Mmbaga EJ, Leyna GH, Moen K, Makyao N, MizindukoM, et al.
Prevalence and risk factors associated with HIV-1 infection among people who inject
drugs in Dar es Salaam, Tanzania: a sign of successful intervention? Harm Reduct J.
(2020) 17:1–10. doi: 10.1186/s12954-020-00364-5

13. Shisana O, Risher K, Celentano DD, Zungu N, Rehle T, Ngcaweni B, et al.
Does marital status matter in an HIV hyperendemic country? Findings from the
2012 South African National HIV Prevalence. Incidence Behav Surv AIDS care. (2016)
28:234–41. doi: 10.1080/09540121.2015.1080790

14. Mohammadpoorasl A, Ghahramanloo AA, Allahverdipour H, Augner C.
Substance abuse in relation to religiosity and familial support in Iranian college
students. Asian J Psychiatr. (2014) 9:41–4. doi: 10.1016/j.ajp.2013.12.015

15. Negari Namaghi R, Perry DG. The perception of young adult alcohol consumers
regarding alcohol consumption and the risky behaviors of drinking alcohol in Tehran,
Iran. J Substance Use. (2020) 25:301–7. doi: 10.1080/14659891.2019.1692922

16. Motamedi M, Merghati-Khoei E, Shahbazi M, Rahimi-Naghani S, Salehi
M, Karimi M, et al. Paradoxical attitudes toward premarital dating and sexual
encounters in Tehran, Iran: a cross-sectional study. Reprod Health. (2016)
13:102. doi: 10.1186/s12978-016-0210-4

17. Yazdi-Feyzabadi V, Mehrolhassani MH, Zolala F, Haghdoost A, Oroomiei
N. Determinants of risky sexual practice, drug abuse and alcohol consumption

Frontiers in PublicHealth 07 frontiersin.org90

https://doi.org/10.3389/fpubh.2023.1038489
mailto:fararooei@gmail.com
https://doi.org/10.1186/s12889-016-3044-7
https://www.who.int/news-room/fact-sheets/detail/hiv-aids
https://www.who.int/news-room/fact-sheets/detail/hiv-aids
https://doi.org/10.1186/s12978-018-0614-4
https://doi.org/10.1016/j.pbb.2017.08.009
https://doi.org/10.3233/IFS-141422
https://doi.org/10.5897/JAHR11.030
https://doi.org/10.1111/add.14853
https://doi.org/10.1111/j.1360-0443.2007.01914.x
https://www.unaids.org/sites/default/files/country/documents/IRN_narrative_report_2015.pdf
https://www.unaids.org/sites/default/files/country/documents/IRN_narrative_report_2015.pdf
https://doi.org/10.1371/journal.pone.0147587
https://doi.org/10.4103/jrms.JRMS_630_18
https://doi.org/10.1186/s12954-020-00364-5
https://doi.org/10.1080/09540121.2015.1080790
https://doi.org/10.1016/j.ajp.2013.12.015
https://doi.org/10.1080/14659891.2019.1692922
https://doi.org/10.1186/s12978-016-0210-4
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Gheibi et al. 10.3389/fpubh.2023.1038489

in adolescents in Iran: a systematic literature review. Reprod Health. (2019)
16:115. doi: 10.1186/s12978-019-0779-5

18. Karamouzian M, Shokoohi M. Sexual and reproductive health
education in Iranian schools. J Adolesc Health. (2014) 55:149–
50. doi: 10.1016/j.jadohealth.2014.04.009

19. Fallahzadeh H, Morowatisharifabad M, Ehrampoosh M. HIV/AIDS
epidemic features and trends in Iran, 1986–2006. AIDS Behav. (2009)
13:297–302. doi: 10.1007/s10461-008-9452-7

20. Rafiei-Rad AA, Haghdoost AA, Sharifi H. Unprotected sexual behavior among
iranian youth and the related cultural issues. J. Sch. Public Health Inst. Public Health
Res. (2019) 16:317–28.

21. Safiri S, Rahimi-Movaghar A, Mansournia MA, Yunesian M, Shamsipour M,
Sadeghi-Bazargani H, et al. Sensitivity of crosswise model to simplistic selection of
nonsensitive questions: an application to estimate substance use, alcohol consumption
and extramarital sex among Iranian college students. Subst Use Misuse. (2019) 54:601–
11. doi: 10.1080/10826084.2018.1528462

22. Mumtaz G, Hilmi N, McFarland W, Kaplan RL, Akala FA, Semini I, et al.
Are HIV epidemics among men who have sex with men emerging in the Middle
East and North Africa?: a systematic review and data synthesis. PLoS Med. (2011)
8:1000444. doi: 10.1371/journal.pmed.1000444

23. Mirzazadeh A, Shokoohi M, Karamouzian M, Ashki H, Khajehkazemi R, Salari
A, et al. Declining trends in HIV and other sexually transmitted infections among
female sex workers in Iran could be attributable to reduced drug injection: a cross-
sectional study. Sex Transm Infect. (2020) 96:68–75. doi: 10.1136/sextrans-2018-
053800

24. Ekhtiari H, Noroozi A, Farhoudian A, Radfar SR, Hajebi A, Sefatian S,
et al. The evolution of addiction treatment and harm reduction programs in
Iran: a chaotic response or a synergistic diversity? Addiction. (2020) 115:1395–403.
doi: 10.1111/add.14905

25. Higgs P, Owada K, Hellard M, Power R, Maher L. Gender, culture and harm:
an exploratory study of female heroin users of Vietnamese ethnicity. Cult Health Sex.
(2008) 10:681–95. doi: 10.1080/13691050802203838

26. Oraby D, Abdel-Tawab NG. Understanding married women’s vulnerability to
HIV infection in Egypt: an exploratory study. (2016). Available online at: http://emrc-
tgf.org/upload/pics/files/Women%20Vulnerability%20Final%20for%20web%201-9-
2016.pdf.

27. Yen Y-F, Yen M-Y, Lin T, Li L-H, Jiang X-R, Chou P, et al. Prevalence and
factors associated with HIV infection among injection drug users at methadone
clinics in Taipei, Taiwan. BMC Public Health. (2014) 14:1–7. doi: 10.1186/1471-
2458-14-682

28. Pilowsky DJ,Wu L-T. Sexual risk behaviors andHIV risk among Americans aged
50 years or older: a review. Subst Abuse Rehabil. (2015) 6:51. doi: 10.2147/SAR.S78808

29. Negin J, Gregson S, Eaton JW, Schur N, Takaruza A, Mason P, et al. Rising
levels of HIV infection in older adults in Eastern Zimbabwe. PLoS ONE. (2016)
11:e0162967. doi: 10.1371/journal.pone.0162967

30. Chen B, Zhu Y, Guo R, Ding S, Zhang Z, Cai H, et al. HIV/AIDS-
related knowledge awareness and risk behaviors among injection drug users
in Maanshan, China: a cross-sectional study. BMC Public Health. (2015) 16:1–
8. doi: 10.1093/oxfordhb/9780199366521.013.46

31. Hasnain M, Levy J, Mensah E, Sinacore J. Association of educational attainment
with HIV risk in African American active injection drug users. AIDS Care. (2007)
19:87–91. doi: 10.1080/09540120600872075

32. Qi J, Zhang D, Fu X, Li C, Meng S, Dai M, et al. High risks of HIV transmission
for men who have sex with men—a comparison of risk factors of HIV infection among
MSM associated with recruitment channels in 15 cities of China. PLoS ONE. (2015)
10:e0121267. doi: 10.1371/journal.pone.0121267

33. Swe LA, Rashid A. Prevalence of HIV and the risk behaviours among injecting
drug users in Myanmar. Int J Collab Res Int Med Public Health. (2012) 4.

34. Assari S, Ahmadi K, Rezazade M. Socio-economic status determines risk of
receptive syringe sharing behaviors among Iranian drug injectors; a national study.
Front Psychiatry. (2015) 5:194. doi: 10.3389/fpsyt.2014.00194

35. Rhodes T, SingerM, Bourgois P, Friedman SR, Strathdee SA. The social structural
production of HIV risk among injecting drug users. Soc Sci Med. (2005) 61:1026–
44. doi: 10.1016/j.socscimed.2004.12.024

36. Budambula V, Matoka C, Ouma J, Ahmed AA, Otieno MF, Were T.
Socio-demographic and sexual practices associated with HIV infection in
Kenyan injection and non-injection drug users. BMC Public Health. (2018)
18:1–9. doi: 10.1186/s12889-018-5100-y

37. KhanMR, Berger A, Hemberg J, O’Neill A, Dyer TP, Smyrk K. Non-injection and
injection drug use and STI/HIV risk in theUnited States: the degree to which sexual risk
behaviors versus sex with an STI-infected partner account for infection transmission
among drug users. AIDS Behav. (2013) 17:1185–94. doi: 10.1007/s10461-012-0276-0

38. Kazerooni P, Fararouei M, Nejat M, Akbarpoor M, Sedaghat Z. Under-
ascertainment, under-reporting and timeliness of Iranian communicable disease
surveillance system for zoonotic diseases. Public Health. (2018) 154:130–5.

39. Jarrin I, Lumbreras B, Ferreros I, Pérez-Hoyos S, Hurtado I, Hernández-
Aguado I. Effect of education on overall and cause-specific mortality in injecting
drug users, according to HIV and introduction of HAART. Int J Epidemiol. (2007)
36:187–94. doi: 10.1093/ije/dyl231

Frontiers in PublicHealth 08 frontiersin.org91

https://doi.org/10.3389/fpubh.2023.1038489
https://doi.org/10.1186/s12978-019-0779-5
https://doi.org/10.1016/j.jadohealth.2014.04.009
https://doi.org/10.1007/s10461-008-9452-7
https://doi.org/10.1080/10826084.2018.1528462
https://doi.org/10.1371/journal.pmed.1000444
https://doi.org/10.1136/sextrans-2018-053800
https://doi.org/10.1111/add.14905
https://doi.org/10.1080/13691050802203838
http://emrc-tgf.org/upload/pics/files/Women%20Vulnerability%20Final%20for%20web%201-9-2016.pdf
http://emrc-tgf.org/upload/pics/files/Women%20Vulnerability%20Final%20for%20web%201-9-2016.pdf
http://emrc-tgf.org/upload/pics/files/Women%20Vulnerability%20Final%20for%20web%201-9-2016.pdf
https://doi.org/10.1186/1471-2458-14-682
https://doi.org/10.2147/SAR.S78808
https://doi.org/10.1371/journal.pone.0162967
https://doi.org/10.1093/oxfordhb/9780199366521.013.46
https://doi.org/10.1080/09540120600872075
https://doi.org/10.1371/journal.pone.0121267
https://doi.org/10.3389/fpsyt.2014.00194
https://doi.org/10.1016/j.socscimed.2004.12.024
https://doi.org/10.1186/s12889-018-5100-y
https://doi.org/10.1007/s10461-012-0276-0
https://doi.org/10.1093/ije/dyl231
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


fmed-10-913040 March 2, 2023 Time: 10:1 # 1

TYPE Original Research
PUBLISHED 02 March 2023
DOI 10.3389/fmed.2023.913040

OPEN ACCESS

EDITED BY

Timothy R. Muwonge,
Makerere University, Uganda

REVIEWED BY

Reynold Washington,
University of Manitoba, Canada
Rowena Katherine Merritt,
University of Kent, United Kingdom

*CORRESPONDENCE

Molla Yigzaw Birhanu
mollayigzaw33@gmail.com

SPECIALTY SECTION

This article was submitted to
Family Medicine and Primary Care,
a section of the journal
Frontiers in Medicine

RECEIVED 05 April 2022
ACCEPTED 03 February 2023
PUBLISHED 02 March 2023

CITATION

Birhanu MY, Ketema DB, Desta M,
Habtegiorgis SD, Mengist B, Alamneh AA,
Abeje AN, Tegegne E, Mengist AG,
Dessalegn M, Bekele GM and Jemberie SS
(2023) Married women pre-marital HIV testing
status in Ethiopia: Individual and community
level factor analysis.
Front. Med. 10:913040.
doi: 10.3389/fmed.2023.913040

COPYRIGHT

© 2023 Birhanu, Ketema, Desta, Habtegiorgis,
Mengist, Alamneh, Abeje, Tegegne, Mengist,
Dessalegn, Bekele and Jemberie. This is an
open-access article distributed under the terms
of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction
in other forums is permitted, provided the
original author(s) and the copyright owner(s)
are credited and that the original publication in
this journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted which
does not comply with these terms.

Married women pre-marital HIV
testing status in Ethiopia:
Individual and community level
factor analysis
Molla Yigzaw Birhanu1*, Daniel Bekele Ketema1, Melaku Desta2,
Samuel Derbie Habtegiorgis1, Belayneh Mengist1,
Alehegn Aderaw Alamneh3, Ayenew Negesse Abeje3,
Eniyew Tegegne4, Aytenew Geremew Mengist5,
Migbar Dessalegn6, Getamesay Molla Bekele7 and
Selamawit Shita Jemberie2

1Department of Public Health, College of Health Sciences, Debre Markos University, Debre Markos,
Ethiopia, 2Department of Human Nutrition, College of Health Sciences, Debre Markos University, Debre
Markos, Ethiopia, 3Department of Human Nutrition, College of Health Sciences, Debre Markos
University, Debre Markos, Ethiopia, 4Department of Environmental Health, College of Health Sciences,
Debre Markos University, Debre Markos, Ethiopia, 5Department of Gynecology and Obstetrics, College
of Medicine and Health Sciences, Injibara University, Injibara, Ethiopia, 6Department of Surgery, School
of Medicine, Debre Markos University, Debre Markos, Ethiopia, 7Department of Gynecology
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Introduction: Marriage between serodiscordant individuals accounts for 65–85%

of new infections. Pre-marital Human Immune Virus (HIV) testing opens the door

for HIV infection prevention and control. There are no studies that have evaluated

the coverage and factors influencing pre-marital HIV testing at the community

level in Ethiopia.

Methods: This study was conducted using 10,008 samples of data extracted from

Ethiopian demographic and health surveys (EDHS), 2016. To identify individual

and community level factors a multi-level binary logistic regression model was

used. Among fitted models, “full” model was taken as the best model. To declare

the presence or absence of significant association with pre-marital HIV testing, a

p-value < 0.05 with confidence interval (CI) was used.

Results: In Ethiopia, 21.4% (95% CI: 20.6, 22.2%) of study participants had pre-

marital HIV testing. Age 35–49 years (AOR = 0.25; 95% CI: 0.09, 0.66), educated

(AOR = 1.76; 95% CI: 1.17, 2.79), rich (AOR = 1.95; 95% CI: 1.13, 3.55), having

media exposure (AOR = 1.54; 95% CI: 1.30, 4.71), and high community level

literacy (AOR = 0.38; 95% CI: 0.22, 0.66) were factors significantly associated with

pre-marital HIV testing.

Conclusion: The low coverage of pre-marital HIV testing in Ethiopia is insufficient

to have a significant influence on the HIV/Acquired Immune Deficiency Syndrome

(AIDS) epidemic. Information dissemination to create awareness about human

rights and public health implications of pre-marital HIV testing áre necessary while

it is made mandatory.
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Introduction

Background

The Human Immune Virus/Acquired Immune Deficiency
Syndrome (HIV/AIDS) is a fatal viral disease that has spread
worldwide (1, 2). Women and girls account for approximately
750,000 of the 1.5 million new infections, and HIV affects 20
million women and girls out a total population of 36.0 million
adults. Aside from the aforementioned, 4,200 adolescent girls and
young women between the aged of 15 and 24 years are infected
with HIV each week worldwide (3). However, approximately 16%
(6 million people) still require HIV testing services (4). In Africa,
HIV screening rates range from 33.5 to 82.3% (5–8). Sub-Saharan
Africa, including Ethiopia, is home to more than three-quarters
of HIV/AIDS patients, and one women are disproportionately
affected (9).

Human Immune Virus testing is a public health program that
focuses on screening to reduce the spread of HIV/AIDS in order to
combat its impact on community and national economic output
(10, 11), because HIV test is regarded as a critical entry point
for HIV detection, care and treatment, prevention, and support
services (6, 7). It protects people who have been infected by
an HIV seropositive partner as well as their infants from HIV
infection (9). Goal 3 of the Sustainable Development Goals (SDGs)
focuses on “Good health and wellbeing,” with one of the key
priorities being to end the HIV/AIDS epidemic by 2030. This
study adds to the growing consensus that HIV/AIDS prevention
and control remain critical agenda items (12). According to the
prior studies, HIV testing is the most cost-effective measure for
the prevention and control of HIV transmission in Africa (13, 14).
The Ethiopian government has embraced pre-marital voluntary
HIV counseling and testing as a key component of the country’s
HIV/AIDS prevention and control efforts, providing prospective
couples with the opportunity to know their HIV status before
marriage (15).

A clinical trial investigation found that HIV sero-discordant
couples account for around 65–85% of new infections acquired
via a married/cohabiting partner (16). HIV positive people in
sero-discordant marriages endanger HIV negative spouses (17).
In the same spirit, a study conducted in Zambia and Rwanda
discovered that sero-discordant couples are responsible for an
estimated 50% of new heterosexual HIV infections (18). Urban
residency (19), secondary and post-secondary education (20),
women aged 25–34 years and 35 years and older (21), being rich
in wealth index, divorced/widowed in marital status (22), drinking
alcohol (23), and being unemployed (24) were the identified factors
having a significant association with pre-marital HIV testing at
individual level.

Knowing the pre-marital HIV testing status is critical not
only for the HIV-uninfected individual, but also for the HIV-
infected individual, in order to start antiretroviral prophylaxis

Abbreviations: WHO, World Health Organization; CDC, center for disease
control and prevention; DHS, demographic and health surveys; EDHS,
Ethiopian demographic and health surveys; UNFPA, United Nations fund
for population; EA, enumeration area; CI, confidence interval; SD, standard
deviation.

before the immune system deteriorates and to exercise the
right to marry and find a family. As a result, this multi-
level analysis of determinants of pre-marital HIV testing status
and associated factors among married women in Ethiopia
was conducted.

Materials and methods

Study setting, period, and design

This study was conducted in Ethiopia using secondary data,
extracted from the Ethiopian demographic and health survey
(EDHS) 2016. Ethiopia is organized as a Federal Democratic
Republic having nine regional states and two city administrations.
It has a total of 1,100,000 km2, and its regional states are divided
into zones, which are further subdivided into districts, which are
further subdivided into kebeles, the lowest administrative divisions
(25). Ethiopia is the second most populous country in Africa, after
Nigeria, with a population of about 112 million people (56,010,
000 females and 56, 069, 000 males in 2019) (26). Ethiopian
culture is diverse and generally organized along ethnolinguistic
lines. There are over 80 ethnic groups in the country that speak
different local languages (such as Amharic, Oromo, Tigrinya, and
others), and English is the most commonly spoken foreign language
and is taught in secondary schools and universities. According
to the 2007 population and housing census (PHC), Ethiopia had
84,915 enumeration areas/clusters, 67,730 of which were rural
clusters and 17,185 of which were urban clusters, with a total
of 15,411, 559 households enumerated. An Enumeration Area
(EA) is a geographical area with an average of 181 households.
These EAs were served as a sampling frame for the 2016 EDHS
survey, which was conducted in across nine regions and two
administrative councils of Ethiopia from October 18, 2016 to June
27, 2016 (27). This study was conducted from January 18, 2016 to
June 27, 2016.

Eligibility criteria

All married women who were registered in the EDHS, 2016
were included in this study and married women having incomplete
registration were excluded.

Data sources and sampling procedures

The data for this analysis were derived from EDHS 2016
and obtained from the measure DHS website at http://www.
dhsprogram.com. With measure DHS’s permission, the data sets
were downloaded in Stata format. The study participants were
drawn using a stratified, two-stage cluster design, with EAs as
primary sampling units and households as secondary sampling
units. Each region was divided into urban and rural clusters, with
a total of 21 strata. At each of the lower administrative levels, the
proportional allocation was achieved by sorting the sampling frame
within each sampling stratum before sample selection, according to
administrative units at different levels, and by using a probability
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proportional to size selection at the first stage of sampling. In
the first step, 645 EA (202 EAs in urban areas and 443 EAs
in rural regions) were chosen with a probability proportionate
to EA size from a total list of 84,915 EAs established for the
2007 PHC (28).

Population

The source population contained of all married reproductive
age women living in Ethiopia, the study population consisted
of married reproductive age women found in the selected
cluster, and the study units comprised of married reproductive
age women in the reproductive age group found in the
selected household.

Study variables

Dependent
Pre-marital HIV testing (yes/no) status of married women in

the reproductive age group was the outcome/dependent variable of
the study.

Individual-level variables
Women’s ages, Educational achievement of mothers, wealth

in the family, women’s occupational status, residence, media
exposure.

Community-level variables
We relied primarily on EA to convey aggregate-level statistics

at the community level because the DHS did not collect them. As
a result of aggregating individual level variables at the community
(cluster) level, aggregate community-level variables were formed,
and the aggregate variables were classed as low or high based on
the distribution of the proportion values obtained for each cluster.
Hence, media exposure, literacy, poverty, behavior, and residence
were the community-level variables.

Computation and measures of variables

Media use
If a respondent used any newspaper/magazine, radio,

television, or internet, regardless of frequency levels, “nearly
every day,” “at least once a week,” and “less than once a week” were
recoded as “Yes,” while the response level “not at all” was recoded
as “No.”

Community-level media use
Was classified as high if the proportion was 50–100%, and

low if the proportion of women using media in the community
was less than 50%.

Community-level literacy
Community-level literacy was classified as high if the

proportion of women with primary, secondary, and higher
education was 50–100 percent, and low if the proportion was less
than 50 percent.

Community-level poverty
The proportion of women from the two lowest wealth quintiles

in a specific community was classified as high if it was 50–100
percent, and low if it was less than 50 percent.

Patient and public involvement

The study did not include any patients. Through the
publication of study reports and open access journal articles, study
findings are made available to participants and the general public.
The study webpages included contact information for the research
team in case anyone wanted to directly request publications.

Data management and analysis

A multivariable multi-level analysis model was used to
determine the fixed and random effects of covariates related with
pre-marital HIV testing among married women in Ethiopia. We
came up with four distinct models. The first model, which was
an empty or unconditional model with no explanatory variables,
was used to deconstruct the variance in the enumeration region
(cluster). It was also employed in the fitting of a multi-level
statistical application. The second model included variables at the
individual level, while the third model included variables at the
community level. Finally, the fourth model (Full model) took
variables at both the individual and community levels into account.
The statistical significance level was chosen at p < 0.05. The Akaike
Information Criterions (AIC) were used to choose the best model
from among the four options. As a result, the lower value of the
Akaike Information Criterion suggests a better model fit, which was
the full model. The adjusted odds ratio (AOR) was used to report
the results of fixed effects (measures of association), along with 95%
confidence intervals (CI) and p-value < 0.05. STATA version 17.0
software was used for data management and analysis.

Ethical consideration

We used population-based secondary records from the public
domain/online in this investigation. Measure DHS has given
the authors permission to use the data. The DHS program
adheres to criteria that protect respondents’ privacy. Data
accessed from measure DHS database at http://dhsprogram.com/
data/availabledatasets.cfm. We obeyed the terms and conditions
of data sharing policy; data kept confidential, used for the
current study only.

Results

Socio-demographic characteristics

As a weighted sample, 10,008 married reproductive-aged
women were included in this study. About 3,007 (30.05%) of the
study participants in the study were between the ages of 25 and
29. In terms of income, approximately 3,740 (37.73%) of the study
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participants were the poorest, and 4,927 (49.24%) were uneducated.
Furthermore, 60,609 (60.55%) of them were not working in their
occupation. Approximately 7,625 (76.19%) of survey participants
had no media exposure (Table 1).

From 2011 to 2016, community-level
characteristics of married
reproductive-age women in Ethiopia

The study included 645 clusters, 269 (41.74%) of which had
significant community poverty and 504 (78.19%) of which had no
media exposure. Furthermore, more than 436 (67.60%) of them had
a high level of community literacy, and 442 (68.54%) of them lived
in rural areas (Table 2).

Pre-marital HIV tested

Pre-marital HIV testing was performed on 2,142 (21.40%)
of the study participants. When we examined at the experience
of pre-marital HIV testing based on women’s educational status,
we found that 783 (36.55) and 700 (32.68%) of the women who
underwent pre-marital HIV testing had primary education and
32.68 percent had no education, respectively (Figure 1). In terms of
community media exposure, around 55% of pre-marital HIV tests
had community level media exposure (Table 3).

Model selection and comparisons

There was high heterogeneity between clusters for pre-marital
HIV testing, accounting for 57.89% of the overall variation. Pre-
marital HIV testing varies due to married women living in different
clusters. As a result, we decides to model the data using a nested
structure. To account for the presence of nested data structures, a
multi-level binary logistic regression model was considered.Table 4
displays the outcomes of the four models developed and compared
using AIC.

Based on the data in Table 4, model 4, is the final model
that includes both individual and community level variables with
random effects, is most suited for interpretation. The statistically
substantial difference in model fit (p < 0.001) and lower values in
Model 4 provide additional statistical evidence for the suitability of
the multi-level binary logistic regression model. According to the
full model shown below the table, community-level variables (high
community literacy, presence of community media exposure), and
individual-level variables (being between the ages of 35 and 49,
being educated, and being rich in wealth index) were significantly
associated with pre-marital HIV testing at P-value < 0.05 as cutoff
of point.

Factors associated with pre-marital HIV
testing

The chance of experiencing pre-marital HIV testing was
1.76 (AOR = 1.76; 95 percent CI: 1.17, 2.79) times more

TABLE 1 Socio-demographic characteristics of the study participants.

Variables Categories Weighted
frequency

Percentage

Age 15–19 347 3.47

20–24 2,036 20.34

25–29 3,007 30.05

30–34 2,234 22.32

35–39 1,591 15.90

40–44 605 6.05

45–49 188 1.88

Household wealth
quintile

Poorest 3,776 37.73

Poorer 1,918 19.16

Middle 1,587 15.86

Richer 1,401 14.00

Richest 1,326 13.25

Husband’s/partner
level of education

No education 4,928 49.24

Primary 3,220 32.17

Secondary 1,015 10.14

Higher 845 8.44

Maternal level
of education

No education 6,490 64.85

Primary 2,486 24.84

Secondary 671 6.70

Higher 361 3.61

Occupation status
of women

Not working 6,060 60.55

Working 3,948 39.45

Media exposure Yes 2,383 23.81

No 7,625 76.19

TABLE 2 Community level characteristics of the study participants.

Variables Categories Weighted
frequency

Percentage

Poverty Low 374 58.26

High 268 41.74

Media exposure Yes 140 21.81

No 502 78.19

Literacy Low 208 32.40

High 434 67.60

Residency Rural 202 31.46

Urban 440 68.54

likely in educated married reproductive age women than in
uneducated married reproductive aged women. Rich women are
1.95 (AOR = 1.95; 95 percent CI: 1.13, 3.55) times more likely
than low-income women to get tested for HIV before marriage.
women who have been exposed to the media are 1.54 (AOR = 1.54;
95% CI: 1.30, 4.71) times more likely to have HIV test prior to
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FIGURE 1

Pre-martial HIV testing over the educational status of married reproductive aged women in Ethiopia.

marriage. Furthermore, communities with high level of literacy are
0.62 (AOR = 0.38; 95 percent CI: 0.22, 0.66) times less likely to have
HIV tested before marriage (Table 5).

Discussion

This study looked at both individual and community-level
factors associated with pre-marital HIV testing among married

TABLE 3 Pre-marital HIV testing among married women.

Variables Pre-marital HIV
testing status

Total

No Yes

Age 15–19 252 95 347

20–24 1,473 563 2,036

25–29 2,226 781 3,007

30–34 1,789 445 2,234

35–49 2,126 258 2,384

Community level
literacy

Low 84 124 208

High 359 75 434

Community wealth
index

Low 212 162 374

High 231 37 268

Educational status Not educated 5,790 700 6,490

Educated 2,076 1,442 3,518

reproductive-aged women in Ethiopia who had married within the
previous 5 years of the survey. About 21.4% (95% CI: 20.6, 22.2%)
of women married within the 5 years of the survey in Ethiopia had
had pre-marital HIV testing. This figure was lower than that found
in Yining, china where 33.74% of them underwent pre-marital HIV
testing (29). This is owing to the fact that in China, women have
more media exposure than in Ethiopia, this high media exposure
and less literacy rate in China encouraged people to get pre-marital
HIV testing more than Ethiopian. That is why pre-marital HIV
testing practice in Ethiopians was lower than in China.

The odds of experiencing pre-marital HIV testing among study
participants aged 35–49 years was reduced by 75% (AOR: 0.25,
95% CI: 0.09, 0.66) compared to participants aged 15–19 years. It is
consistent with the findings of an Iranian study on the acceptability
of pre-marital HIV testing (30, 31). This could be due to the fact
that as women get older, they become less influenced by others and
less sexually exposed than women between the ages of 15 and 19.
As a result, they were less eager to undergo pre-marital HIV testing.
Hence, health professionals should promote premarital HIV testing
equally among reproductive age women in order to include all
reproductive age groups, particularly those aged 35 to 49.

The chance of experiencing pre-marital HIV testing among
educated married women was 1.79 (AOR: 1.79, 95% CI: 1.17,
2.79) times more likely to have pre-marital HIV testing than those

TABLE 4 Model comparison and selection.

Comparison
criteria

Model I Model II Model III Model IV

AIC 8257.524 641.4457 7401.721 518.5607
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TABLE 5 Factors associated with pre-marital women HIV testing status in Ethiopia.

Variable Categories AOR (95% CI)

Model I Model II Model III Model IV

Age 15–19 1.00 1.00

20–24 1.33 (0.96, 1.82) 1.45 (0.86, 1.84)

25–29 0.9 (0.67, 1.35) 0.70 (0.26, 1.85)

30–34 0.78 (0.78, 1.01) 0.60 (0.23, 0.55)

35–49 0.36 (0.26, 0.51)* 0.25 (0.09, 0.66)*

Occupation Not working 1.00 1.00

Working 1.14 (0.98, 1.34 1.20 (0.80, 1.80)

Chat chewing No 1.00 1.00

Yes 1.55 (1.21, 1.99)* 1.82 (0.94, 3.24)

Smoking No 1.00 1.00

Yes 0.82 (0.35, 1.90) 2.54 (2.12, 3.98)

Wealth index Poor 1.00 1.00

Rich 0.98 (0.34, 1.34) 1.95 (1.13, 3.55)*

Residence Urban 1.00 1.00 1.00

Rural 0.17 (0.13, 0.23)* 3.54 (2.91, 4.00)* 0.69 (0.40, 1.21)

Community media exposure No 1.0 1.00 1.00

Yes 1.74 (1.49, 2.02)* 0.69 (5.03, 9.51)* 1.54 (1.30, 2.58)*

Community-poverty Low 1.00 1.00 1.00

High 1.93 (1.60, 2.31)* 0.39 (2.85, 5.22)* 0.76 (0.42, 1.40)

Community-literacy Low 1.00 1.00 1.00

High 2.65 (2.26, 3.11)* 3.4 (1.29, 9.50)* 0.38 (0.22, 0.66)*

Community educational status Not educated ICC = 0.5789 1.00 1.00

Educated 2.39 (2.15, 4.23) 1.76 (1.17, 2.79)*

AOR-adjusted odds ratio. *Significant at p < 0.05, ICC = infraclass correlation.

who were not educated. Prior research backs up this finding (32–
34). This could be attributed to educated women having greater
access to knowledge about pre-marital HIV testing, which allows
them to know as it prevents HIV transmission from a positive
to a negative spouse and mother to children, ultimately leading
them to have a more positive attitude and experience pre-marital
HIV testing. As a result, the minister of health should take the
women’s educational backgrounds into account when promoting
perimarital HIV testing among reproductive-age women in order
to create awareness equity. Policymakers and programmers should
prioritize uneducated women over educated women when it comes
to creating work awareness about the importance of perimarital
HIV testing.

The odds of pre-marital HIV testing was 1.95 (AOR: 1.95,
95 percent CI: 1.13, 3.55) times more likely among rich women
as compared with poor women. This is supported by a study
conducted in Cameroon which was entitled with “effect of
sociodemographic and health seeking behaviors” (35–37). This
could be attributed to rich women being less concerned about the
cost of testing far from their home in order to avoid the stigma
that is understood when one of the two is positive. As a result,
wealthy women were more willing to have pre-marital HIV testing.
As the government, in collaboration with non-governmental
organizations, has made HIV testing payment free, it should

cover the transportation costs for those who travel from afar
for perimarital HIV testing to alleviate transportation issues.
In collaboration with religious leaders, healthcare professionals
should promote the importance of perimarital HIV testing
and the associated expenses covered by the government and
other stakeholders for the community at large through meeting
and social media.

The odds of pre-marital HIV testing was 1.54 (AOR: 1.54,
95 percent CI: 2.30, 4.71) times more likely among women
who were lived in a community with high media exposure as
compared with women who were lived in a community with
having low media exposure. This finding is consistent with the
previous studies (38–40). This is because these women have a
better chance of accessing information, which leads to pre-marital
HIV testing by increasing awareness and, ultimately, acceptability
of pre-marital HIV testing because media is one source of
information. The government should make a concerted effort to
increase the availability and accessibility of media exposure (such
as local FM radio, newspapers, and television) to communities with
limited media exposure, as this is very important for information
dissemination to create awareness regarding perimarital HIV
testing among reproductive age women.

The odds of pre-marital HIV testing for women lived in
communities having high literacy was lowered by 62% (AOR:
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0.38, 95% CI: 0.22, 0.66) as compared to those women lived in
low literacy. This is supported by the study conducted entitled
“Low Health Literacy Is associated with HIV test Acceptance”
(41–43). This is because women who lived in high health literacy
communities appear to be less willing to undergo pre-marital
HIV testing due to their limited ability to absorb advice and
information provided by healthcare workers to undertake pre-
marital HIV testing when compared to women who lived in low
health literacy communities. In addition to the foregoing, the
minister of health incorporation of minister of education should
improve the availability and accessibility of education for those
communities having high literacy rates.

Strength and limitation of the study

This study has provided a wealth of information, particularly on
community-level factors influencing premarital HIV testing, which
are critical for the prevention and control of HIV transmission
between couples and from mother to fetus. This study relied on
secondary data, which may have underestimated or overestimated
the study participants’ pre-marital HIV testing status. Those
scientific societies that will have the opportunity to read this
research should consider this point.

Conclusion and recommendations

The low coverage of pre-marital HIV testing among married
reproductive age women in Ethiopia is insufficient to have any
significant impact on the HIV/AIDS epidemic. Being between
the ages of 35 and 49, and high levels of community literacy
were characteristics that hampered pre-marital HIV testing, while
individual factors including higher levels of education, wealth index
and media exposure were factors that increased the likelihood of
accepting pre-marital HIV testing. The use of different media to
educate and raise awareness among all reproductive age groups may
be encouraged. Governments and HIV program implementers may
consider establishing guidelines and regulations for mandatory
pre-marital HIV testing among all reproductive age groups, even
while they recognize the human rights and privacy implications of
mandatory pre-marital HIV testing and the fact that HIV can be
acquired and transmitted to women post-marital as well.
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China: A cross-sectional study
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Purpose: This study aimed to explore health-related quality of life (HRQoL) and its

associated factors among people living with HIV/AIDS (PLWH) in Sichuan, China.

Methods: A total of 401 PLWHwere recruited from the city of Panzhihua between

August 2018 and January 2019. Demographic characteristics and disease-related

data were collected by self-administered questionnaires and medical system

records. Health-related quality of life (HRQoL) was measured by the medical

outcome study HIV health survey (MOS-HIV), which measured ten subdimensions

and two summarized dimensions, the physical health summary score (PHS) and

the mental health summary score (MHS). Logistic regression models were used to

explore the variables independently associated with quality of life.

Results: The PHS and MHS measured by MOS-HIV were 53.66 ± 6.80 and 51.31

± 7.66, respectively. Younger age, higher educational level, no methadone use,

higher CD4 lymphocyte counts, less symptom counts and heathy BMI significantly

were associated with higher HRQOL in the univariate χ2-test analysis. Education

level was found to have a significant influence on patients’ quality of life, both in

physical health (P= 0.022) andmental health (P= 0.002) dimensions. Younger age

(P= 0.032), higher CD4 lymphocyte counts (P= 0.007), less symptom counts (P <

0.001) and health BMI level (P < 0.001) were positively related to the PHS of quality

of life in the multivariable logistic regression model.

Conclusion: The HRQoL of PLWH in Sinchuan Province was relatively low. Age,

educational level, methadone use, CD4 lymphocyte counts, symptom counts

and BMI were positively related to quality of life. This study indicates that health

caregivers should pay more attention to comorbidity issues and mental health

in PLWH, especially for those with lower education levels, unhealthy body mass

index, more symptomatic presentation and older age.

KEYWORDS

HIV, health-related quality of life, China, influencing factors, cross-sectional study

Introduction

The human immunodeficiency virus/acquired immunodeficiency syndrome

(HIV/AIDS) pandemic is a serious global challenge (1). According to the Joint United

Nations Program on HIV/AIDS (UNAIDS), there were 37.7 (30.2–45.1) million people

living with HIV/AIDS (PLWH), and 36.3 (27.2–47.8) million people died fromAIDS-related

illnesses worldwide by the end of 2021 (1). In China, there are 1.147 million people living

with HIV/AIDS (2).
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The government of China has implemented the “Four Free

and One Care” policy since 2003 in response to the HIV/AIDS

epidemic (3). It is well known that one of the “Four Free” was

to provide free highly active antiretroviral therapy (HAART) for

all PLWH who meet the criteria for antiviral treatment. They

can obtain free antiviral medication and health counseling every

3 months at the outpatient department of the infectious disease

hospital or a general hospital with an infectious disease department.

Thanks to the development of clinical treatment techniques and

HAART, AIDS has transformed from a fatal infectious disease to

a manageable chronic illness (4). The use of HAART in PLWH

has substantially decreased the morbidity and lethality caused by

HIV/AIDS symptoms (5), boosted their immune system (6), and

improved their health-related quality of life (HRQoL) (7). A new

“beyond viral suppression” model suggested adding a “fourth 95”

to the UNAIDS’ 95–95–95 target to ensure that 95% of PLWHwith

suppression have good HRQoL (8–10).

HRQoL is a multidimensional concept that includes

dimensions such as physical health, psychological health, social

functioning, and perception of general health (11). It emphasizes

the importance of an overall subjective feeling of wellbeing

pertaining to aspects of morale, happiness and satisfaction.

Changes in HRQoL, including functional status and personal

perceptions, may last throughout the rest of the PLWH’s life (12).

Many previous studies around the world have proven that

social problems such as cultural beliefs (13), sociodemographic

characteristics (14, 15), socioeconomic characteristics (15–17),

presence of comorbidities (18), stage of the disease (19),

psychological (20), and clinical factors (18) can affect HRQoL

among PLWH. Furthermore, alcohol drinking (18), depression

(21), and spiritual belief in their disease and medication can also

affect the mental and physical aspects of HRQoL (20, 22). Although

the HRQoL of PLWH has significantly improved after treatment

with HAART (9), drug-related side effects (15), poor adherence

to HAART (18), and irregular medical follow-up have impaired

HRQoL (15).

Many studies (20, 23–25) have explored the determinants of

HRQoL in PLWH in China and found that older age, single,

unemployment, low education, living in rural areas, and low CD4+

cell count are associated with low HRQoL among PLWH in China.

Sichuan Province has one of the highest incidences of HIV/AIDS

in China (26). Since the first AIDS case was reported in Sichuan

in 1991, the province has reported more than 110,000 surviving

HIV infections/patients as of 2017 (ranking first in China), with

a 0.13% survival rate (ranking fourth in China). The number of

new cases in the province continues to grow, ranking first in China

for five consecutive years (27). However, there was a scarcity of

studies reporting the HRQoL of PLWH. In the literature, several

instruments, including theMedical Outcomes Study 36-item short-

form health survey (28), 12-item short-form health survey (29),

Medical Outcomes Study HIV Health Survey (MOS-HIV) and

World Health Organization quality of life (WHOQOL)-BREF (30),

have been used to evaluate the HRQoL of PLWH, but MOS-HIV

is the most widely used measurement to assess HRQoL for PLWH

with well-established psychometric properties (31).

Knowing the determinants of HRQoL would enable PLWH,

their families, healthcare providers and policy makers to develop

relevant and holistic interventions to improve the general wellbeing

and overall HRQoL of PLWH (32). In particular, HRQoL in

PLWH is critical for monitoring the impact of drug therapy on

disease progression (33). Thus, the aim of this study was to

investigate HRQoL status and associated factors in PLWH by using

the MOS-HIV.

Methods

Study design and participants

This was a cross-sectional study conducted from August

2018 to January 2019 in Panzhihua city, Sichuan Province,

China. HRQoL was used as the main indicator, and the sample

content was designed to be 328 with reference to the relevant

literature and the mean survey formula. The required sample

size was finally determined to be 410 cases because 20% of

invalid questionnaires were considered. Regarding the sites for

conducting the sampling, 2 districts or counties in Panzhihua

were randomly selected to conduct the survey. Finally, Renhe

District and Miyi County were chosen. The researcher inquired

about the number of PLWH in different districts or counties of

Panzhihua City in that year to calculate the relative proportion

to determine the sample size assigned to the two sites. And the

convenient sampling sites were selected as the Fourth People’s

Hospital of Renhe District and the People’s Hospital ofMiyi County

in Panzhihua City, respectively, both of which were designated

as PLWH getting free medications, testing and consulting.

Participants were recruited through convenience sampling. The

inclusion criteria of participants were (1) HIV seropositivity,

(2) age older than 17 years, (3) willing to fill out the study

questionnaire. People with mental illness or cognitive impairment

were excluded.

Ethical considerations

The study was approved by the West China Hospital Medical

Ethics Committee (study ID#: 20170430). The objectives and

procedures of the study were verbally explained to participants.

Before the study, participants signed written informed consent.

Data collection

All data were collected through paper questionnaires. First,

the investigators received training about the administration of

the questionnaires. Second, all participants were informed of

the purpose, content and potential risks of the study before

the investigation. Participants independently completed the

anonymous questionnaires. If the participants had difficulty

understanding or reading the questionnaire, the investigators

explained it in detail and recorded the answer if inquired.

After the questionnaire was completed by participants

recruited by the local CDC, the investigators immediately

completed the questionnaire in person to verify whether
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the respondent had answered all the questions. If the

patient refused to answer and the incomplete part of the

questionnaire was >20%, the questionnaire was discarded. Each

participant was paid U50 (equivalent to $7) as compensation

for transportation.

Measurements

Sociodemographic characteristics
Sociodemographic characteristics included sex, age,

ethnicity, educational level, marital status, religion, sexual

orientation, religious beliefs, occupation, alcohol consumption,

residence, smoking habits, drinking habits, BMI and per

capita monthly household income. In this study, age was

divided into three groups: young adults aged 18–45 years,

middle-aged adults aged 45–60 years and elderly adults

aged 65 years and above. Participants were classified into

4 categories according to the weight determination criteria

for Chinese adults published by the National Health and

Wellness Commission Participations, which were underweight

(<18.5), healthy weight (18.5–24.9), overweight (25–27.9), and

obese (≥28).

Disease-related characteristics
We chose methadone use, infection route, disclosure

status, CD4 cell count, symptom counts, duration since

HIV diagnosis, duration of treatment, viral load and the

30 most common symptoms for now according to the

literature review and clinical experience. Years since HIV

diagnosis, duration of treatment, CD4 cell count and viral

load from database and clinic records. Disclosure status,

infection route, and symptoms were obtained through patient

self-reporting. If there were missing data in the database

or clinic records, the investigator asked the patient for

relevant information.

Health-related quality of life
HRQoL was assessed by the Medical Outcomes Study HIV

Survey (MOS-HIV), which is a brief, comprehensive measure of

health-related quality of life used extensively in HIV/AIDS (33).

It consists of 35 items and measures 10 dimensions, including

general health, physical function, role function, social function,

cognitive function, pain, mental health, energy/fatigue, health

distress, and quality of life. Of these 10 domains, 8 were multi-item

and 2 (Social Function and Quality of Life) consisted of a single

item. Ten subdimension scores and two summary dimensions

(physical health summary score, PHS and mental health summary

score, MHS) were obtained by adding the raw item scores of the

respective scales and then transforming them into a 0–100 scale,

with higher scores indicating better functioning and wellbeing.

The simplified Chinese version of the MOS-HIV questionnaire

has been reported to have good validity and reliability (34, 35).

The Cronbach’s α of the PHS and MHS scales was 0.87 and

0.89, respectively. The Cronbach’s α for individual dimensions was

>0.70 (34).

Statistical analyses

Data were inputted by two researchers through EpiData 3.1,

and all statistical analyses were performed using SPSS 24.0. A P-

value of <0.05 was considered statistically significant. Descriptive

statistics analysis was performed by mean ± standard deviation

(SD) and median, interquartile range (IQR), frequency, and

constituent ratio, as appropriate. We divided PHS and MHS

scores into dichotomous variables by 50, in which scores above

or below 50 can be considered better or worse HRQoL (36).

Univariate analysis χ2-test for categorical data and Spearman’s

correlation for continuous data were performed to examine the

quality of life of PLWH with different demographic characteristics

and disease-related characteristics. Intragroup comparisons for

multiple categorical variables were also performed by Fisher’s

exact test. Binary logistic regression analysis was conducted

to explore factors associated with HRQoL in PLWH. Because

there is no universal consensus in choosing predictor variables

in a multivariable logistic regression analysis, we included all

the variables with P ≤ 0.2 in the univariate analysis and all

clinically significant variables regardless of their P-values, based

on the literature evidence. The Hosmer–Lemeshow goodness-of-

fit statistic with a P-value > 0.05 was considered a well-fitting

regression model, and the percentage of the variability predicted by

the model was explained by the Nagelkerke R2.

Results

Sociodemographic and disease-related
characteristics of participants

Finally, 410 participants were enrolled in the study. However, A

total of 9 questionnaires with missing values >20% were excluded,

and the final number of valid questionnaires collected was 401.

Among the participants, 64.7% (n = 258) were male and 35.2%

(n = 141) were female. Their mean (SD) age was 50.02 (15.06)

years. Most participants were of Han ethnicity (n = 340, 85.4%),

married (n = 227, 58.2%), and employed (n = 304, 76.9%). Nearly

half of the participants were living in rural areas (n = 209, 53.3%).

The sociodemographic characteristics of the participants and the

HRQoL in different groups are presented in Table 1.

HIV-related variables

Themean duration after being diagnosed with HIV was 3.7 (SD

= 3.3) years, ranging from 1 month to 30 years. All participants

received ART with an average duration of 2.8 (SD = 2.4) years.

Most of the participants’ (n = 284, 72.6%) immune systems were

weakened by HIV, while more than half of the patients had viral

suppression (n = 249, 75.2%) and disclosed the HIV-infected

condition (n = 287, 74.1%). The most common form of infection

was sexual contact (n = 184, 47.1%). Most participants reported

that they had more than one symptom, and only 14.5% (n = 58)

of people indicated that they were not bothered by HIV-related

symptoms (Table 2).

Frontiers in PublicHealth 03 frontiersin.org102

https://doi.org/10.3389/fpubh.2023.1133657
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Zhong et al. 10.3389/fpubh.2023.1133657

TABLE 1 The socio-demographic of total samples, good or bad PHS/MHS groups of people living with HIV/AIDS (PLWH) (N = 401).

Variables Total
(N = 401)

PHS MHS

Bad
(<50)

Good
(≥50)

c
2/

Spearman’s
ρ

p Bad
(<50)

Good
(≥50)

c
2/

Spearman’s
ρ

p

Sex 1.87 0.171 0.09 0.760

male 258 59 199 93 165

Female 141 41 100 53 88

Age groups 9.896 0.019 1.32 0.720

18–45 168 31 137 60 108

45–60 117 29 88 46 71

≥60 115 40 75 39 76

Age, mean (SD)a 50.02 (15.06) 48.35

(14.75)

55.03

(14.96)

−0.19 <0.001 50.21

(14.09)

49.69

(15.34)

0.02 0.741

Marital status 4.64 0.200 2.95 0.399

Unmarried 56 11 45 26 30

Cohabitation or

married

227 52 175 80 147

Separation or divorce 67 23 44 23 44

Bereaved spouse 40 11 29 13 27

Ethnicity 1.45 0.485

Han 340 85 255

Yi 55 16 39

Others 3 0 3

Education level 12.22 0.016 18.81 0.001

Illiterate 42 17 25 14 28

Primary school 146 42 104 57 89

Senior high 130 30 100 38 92

Junior high or

technical secondary

school

49 8 41 15 34

Junior college or

Bachelor’s degree

30 3 27 21 9

Sexual orientation 7.18 0.067 5.05 0.168

Homosexualit 22 7 15 8 14

Heterosexuality y 339 84 255 119 220

Bisexual 10 0 10 6 4

Asexuality 10 5 5 6 4

Religious beliefs 0.26 0.610 0.01 0.915

Yes 46 13 33 17 29

No 343 85 258 124 219

Occupation 5.86 0.053 1.5 0.471

Employed 304 67 237 107 197

Unemployed 48 15 33 19 24

Retirement 43 16 27 19 29

Residence 2.1 0.147 1.22 0.270

Cities and towns 183 40 143 72 111

(Continued)
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TABLE 1 (Continued)

Variables Total
(N = 401)

PHS MHS

Bad
(<50)

Good
(≥50)

c
2/

Spearman’s
ρ

p Bad
(<50)

Good
(≥50)

c
2/

Spearman’s
ρ

p

Rural 209 59 150 71 138

Per capita monthly

income/yuan

3.46 0.630 10.64 0.059

0–499 88 25 63 26 62

500–999 82 23 59 22 60

1,000–1,499 64 16 48 27 37

1,500–1,999 32 7 25 12 20

2,000–2,499 39 11 28 18 21

≥2,500 83 15 68 38 45

Smoking habits 0.04 0.979 0.46 0.793

Never Smoking 249 62 187 94 155

Smoking 124 32 92 43 81

Quitted smoking 27 7 10 9 18

Drinking habits 1.83 0.177 0.51 0.477

Yes 91 18 73 36 55

NO 310 83 227 110 200

BMI 20.81 <0.001 0.80 0.849

Underweight (<18.5) 49 19 30 16 33

healthy weight

(18.5–24.9)

235 68 167 86 149

Overweight (25–27.9) 83 6 77 30 53

Obese (≥28) 23 7 16 10 13

χ2 : Chi square value; Spearman’s ρ: Spearman’s correlation.
aSpearman’s correlation was used to examine the good or bad PHS/MHS.

The bold values indicate that the P value is less than 0.05 and statistically significant.

Symptoms

The majority of participants suffered fewer than 10 symptoms

(Table 2). The top 5 symptoms reported by patients were insomnia

(32.90%), fatigue (29.00%), forgetfulness (28.10%), joint pain

(24.60%) and dry mouth (24.40%). Most participants’ symptoms

were light (Table 3). The least reported symptom was mouth ulcers.

We found that anxiety and depression were not the most frequent

symptoms among PLWH. In this study, the number of patients

who reported having symptoms of anxiety and depression was 68

(16.6%) and 46 (11.3%), respectively.

HRQoL of participants

The Cronbach’s α coefficient for the MOS-HIV in this study

was 0.659. According to the questionnaire, the HRQoL of the

participants in terms of PHS, MHS and 10-dimensional scores are

presented in Table 4. Themean physical health summary (PHS) and

mental health summary (MHS) scores were 53.66 (6.81) and 51.31

(7.66), respectively, and there were 300 (74.8%) participants with

good PHS and 255 (63.6%) participants with good MHS based on

the standardized mean score of 50 (36). Of the 10 dimensions, the

highest mean was found in the role functioning dimension (87.39

± 29.37), while the lowest mean was found in the general health

perceptions subscale (61.51 ± 21.37). There was no significant

correlation between PHS andMHS (Spearman’s correlation= 0.20;

P = 0.017) and no significant correlation between PHS and MHS

rank material, which was divided by 50 to be considered a good or

poor health situation (Pearson chi-square= 2.99, P = 0.084).

Factors associated with HRQoL

In the univariate analysis (Tables 1, 2), the PHSwas significantly

higher in participants who were younger (p = 0.036), had better

education (p = 0.005), had fewer symptoms of HIV (p < 0.001),

had a CD4 level>500cells/mm3 (p= 0.004), had a viral load<10,000

copies/ml, did not use methadone (p = 0.001) and had a BMI

between 18.5 and 27.9 (p< 0.001). Significantly higher MHS scores
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TABLE 2 HIV-related variables (N = 401).

HIV-related
variables

Total
(N = 401)

PHS MHS

Good
(≥50)

Bad
(<50)

χ2/
Spearman’s

ρ

p-
value

Good
(≥50)

Bad
(<50)

χ2/
Spearman’s

ρ

p-
value

Methadone 10.83 0.003 0.06 1.000

Yes 10 7 3 4 6

No 388 94 295 141 248

Infection route 3.85 0.279 4.01 0.261

Sexual contact 184 42 142 59 125

Mother-to-child

transmission

1 10 15 0 1

Blood transmission 25 0 1 11 14

Unknown 180 47 133 73 107

Disclosure 0.39 0.535 2.88 0.90

Yes 287 75 212 44 56

No 100 23 77 99 188

CD4 cell count(cells/mm3) 15.60 <0.001 0.46 0.794

<200 6,616.8 26 40 26 40

200–500 21,855.7 56 162 77 141

>500 10,727.3 14 93 37 70

Viral load (copies/ml) 9.99 0.013 8.42 0.029

<50 249 188 61 160 89

50–9,999 65 55 10 45 20

10,000–99,999 13 6 7 4 9

>100,000 4 2 2 4 0

Symptoms countsa −0.28 <0.001 −0.09 0.056

Mean± SD 4.64± 5.94

Min–max 0–30

Duration since HIV

diagnose (years)a
0.01 0.815 0.03 0.544

Mean± SD 3.71± 3.26

Min–max 0–23

Duration received ART

(years)a
0.02 0.020 −0.02 0.760

Mean± SD 2.81± 2.43

Min–max 0–12

PHS 2.99 0.084

Bad 44 57

Good 102 198

MHS 2.99 0.084

Bad 44 102

Good 57 198

χ
2 : Chi square value; Spearman’s ρ: Spearman’s correlation.

aSpearman’s correlation was used to examine the good or bad PHS/MHS.

The bold values indicate that the P value is less than 0.05 and statistically significant.
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TABLE 3 Symptom statistics table (n = 401).

Symptom N %

Insomnia 135 0.34

Fatigue 119 0.30

Forgetfulness 115 0.29

Joint pain 101 0.25

Dry-mouth 100 0.25

Muscle pain 91 0.23

Headache 88 0.22

Rash 83 0.21

Weakness 81 0.20

Thirst 77 0.19

Shortness of breath after activity 76 0.19

Inattentiveness 76 0.19

Anxiety 68 0.17

Decrease in appetite 65 0.16

Daytime sweating 59 0.15

Night sweating 52 0.13

dilute stool 48 0.12

Depression 46 0.11

Mouth ulcers 46 0.11

Nauseating 45 0.11

Diarrhea 44 0.11

Fever 40 0.10

Abdominal pain 39 0.10

Bloating 38 0.09

Fear 32 0.08

Vomit 32 0.08

Inability to adapt 31 0.08

Respite 28 0.07

Chills 26 0.06

Shortness of breath 25 0.06

were reported by people with higher education levels (p = 0.001)

and fewer symptoms. However, there was no correlation between

disclosure, sex, sexual orientation and HRQoL score.

The association of the predictor variables with the PHS and

MHS categories were explored using multivariate analysis and

multivariable logistic regression analyses and are presented in

Table 5.

Only educational level and symptom counts were both

significant in PHS and MHS in the univariable analysis and

multivariable logistic regression analyses. However, there was no

significant correlation between PHS and MHS by Spearman’s

correlation or χ2-test. Youth population, higher education, health

BMI level, CD4 level ≥500 cells/mm3, fewer symptoms, not using

TABLE 4 HRQoL in patients with HIV: summary scores and dimension

scores (n = 401).

Median (IQR) Mean (SD)

Summary scores

Physical health summary score 55.1 (49.9–58.7) 53.6 (6.8)

Mental health summary score 53.0 (46.9–57.0) 51.3 (7.6)

Dimension scores

General health perception 60.0 (45.0–75.0) 61.5 (21.3)

Physical functioning 91.7 (83.3–100.0) 87.2 (16.9)

Role functioning 100.0 (100.0–100.0) 87.3 (29.3)

Social functioning 100.0 (60.0–100.0) 82.9 (23.8)

Cognitive functioning 80.0 (70.0–92.5) 79.7 (16.0)

Pain 88.8 (77.8–100.0) 84.1 (17.5)

Mental health 76.0 (60.0–88.0) 74.5 (16.9)

Energy/fatigue 65.0 (60.0–75.0) 64.8 (11.7)

Health distress 95.0 (75.0–100.0) 84.2 (20.4)

Quality of life 75.0 (50.0–75.0) 65.8 (16.1)

methadone and shorter time receiving ART were associated with

good PHS in the univariable analysis, whereas only education level

and symptom counts were associated with MHS. Some variables

significantly associated with PHS and MHS in the univariate

analyses were not significant in the multivariable models (Table 4).

The Hosmer–Lemeshow goodness-offit test p-values were 0.628

and 1 for the PHS and MHS models constructed, respectively,

suggestive of well-fitting models. It is assumed that 33.2% of the

variability in the PHS (Nagelkerke R2 = 0.33) and 7% of the

variability in the MHS (Nagelkerke R2 = 0.07) is explained by

these models.

Discussion

The results of the study showed that the total physical health

score (PHS) and mental health score (MHS) of HIV/AIDS in

Sichuan Province were 53.6± 6.8 and 51.3± 7.7, which were higher

than those in previous studies surveyed in other areas of China

(37–40). The reason may be that some time has passed since the

previous studies were conducted. The impact of this illness on their

quality of life is substantially lower than a few years ago because of

the significant improvement in mortality and morbidity in PLWH

with the implementation of ART (21). With the implementation of

the “Four Free and One Care” policy, PLWH do not need to pay for

medications, testing and counseling, can even obtain relief money

from the government. Antiviral treatment and the four-free care

policy help PLWH in poor areas of China receive better treatment,

which helps to control disease and improve their quality of life.

The dimensions that scored higher were role function, physical

function and health distress, which is similar to other studies

(21, 41, 42). This is probably because HIV/AIDS can be controlled

like any other chronic disease with the implementation of

ART (41). The rate of severe illness decreased, and patients
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TABLE 5 Factors associated with health-related quality of life in the multivariable logistic regression (N = 401).

Outcomes Variables OR 95%CI P-value

Upper limits Lower limits

PHS Symptoms counts 0.90 0.86 0.94 0.000

BMI 0.001

Underweight vs. healthy weight (reference) 1.09 0.37 3.25 0.871

Overweight vs. healthy weight (reference) 0.55 0.16 1.88 0.34

Obese vs. healthy weight (reference) 5.62 1.44 21.96 0.013

CD4 counts 0.037

200–500 vs. <200 (reference) 0.01 0.33 0.14 0.769

>500 vs. <200 (reference) 0.08 0.53 0.26 1.088

Methadone 0.07 0.01 0.45 0.005

Age 0.97 0.95 0.99 0.012

Education level 0.022

Primary school vs. illiterate (reference) 0.09 0.02 0.49 0.005

Senior high vs. illiterate (reference) 0.18 0.04 0.89 0.036

Junior high or technical secondary school vs. literate (reference) 0.33 0.07 1.56 0.161

Junior college or Bachelor’s degree vs. illiterate (reference) 0.30 0.05 1.76 0.184

MHS Symptoms counts 0.96 0.92 1.00 0.043

Education level 0.002

Primary school vs. illiterate (reference) 5.21 1.75 15.53 0.003

Senior high vs. illiterate (reference) 3.64 1.48 8.98 0.005

Junior high or technical secondary school vs. illiterate (reference) 6.64 2.62 16.85 0.000

Junior college or Bachelor’s degree vs. illiterate (reference) 5.53 1.90 16.11 0.002

did not suffer significant impairment in physical or social

functioning. The participants reported lower scores in the quality

of life, energy/fatigue and general health perception dimensions,

consistent with the results of previous studies (21, 41, 43). The

lowest mean score was 61.52 for general health perception. The

highest score in the energy/fatigue dimension is 95, and only

in this dimension did no patient report a full score, 100. This

result indicated that HIV-infected peoples’ quality of life was still

impaired and that each participant’s energy was affected to varying

degrees. Fatigue is the second most common symptom, with a

29% reporting rate. The causes of fatigue are complex. The disease

itself, comorbidities, drug effects and even psychological factors

may cause fatigue (41, 44, 45). We suggest that fatigue management

and self-perception of health promotion are areas that need further

attention for researchers.

The study revealed that education level was significantly

associated with both the PHS andMHS of PLWH. The vastmajority

(80.1%) of participants in our study had only received a junior high

school education or less. A further 10.5% were illiterate. Consistent

with the findings of previous studies (42, 46, 47), educational level

was a protective factor of HRQoL. Moreover, having no formal

education is a barrier to accessing health services and increasing

PLWH vulnerability (48). This result was also confirmed in this

study, even if PLWHwith primary education had amuch lower risk

of low quality of life than illiterate PLWH. The impact of education

level on PLWH is multifaceted. It plays an important role in the

spread and prevalence of HIV (49) and is more likely to lead to

risky sexual behavior (50). Well-educated PLWH were more likely

to show good knowledge, positive attitudes toward HIV/AIDS (48)

and good social support (47) and cognitive level (42, 46), which

leads to better self-management and health outcomes. Although

education level is difficult to change, we recommend that more

health information and education be provided through brochures,

bulletin boards, and public online platforms. More tailored patient

education should be conducted during the patient’s hospitalization

and at follow-up visits.

Symptoms of HIV have also been reported to be associated

with HRQoL in many previous studies (22, 32, 51, 52), and more

serious complications can lead to poor quality of life. In our study,

we found that the number of symptoms was a risk factor for

HRQoL, both in PHS and MHS. The most common symptoms

reported by the participants in our study were sleep disturbances,

fatigue, forgetfulness, joint pain and dry mouth. Sleep disturbances,

fatigue, and forgetfulness have received extensive attention in

previous studies (35, 53, 54). There are many factors that influence

the symptoms, including the impact of AIDS on the immune

system (53, 54), the adverse effects of medication (35, 55, 56) and

psychosocial factors (45, 55, 57). Many studies have revealed that
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joint pain (58–62) and xerostomia are also common symptoms

in PLWH (63, 64). In a cross-sectional survey of 195 PLWH

conducted in Brazil, 40% of patients reported dry mouth symptoms

(63). In a cross-sectional survey of 312 PLWH conducted in Italy,

34% reported joint pain (65). They have all been shown to have a

negative impact on the QOL of PLWH (63, 65, 66). Possible causes

are joint pain and salivary gland hypofunction due to ART (59, 64,

67). It has also been suggested that joint pain may be related to

inflammatory responses mediated by inflammatory factors, but the

exact mechanisms need to be further elucidated (68). This suggests

that we need to include a full range of physical, psychological, and

social care in future studies to reduce the impact of symptoms

on the quality of life of PLWH and implement proven effective

interventions in health services. Meanwhile, PLWH’s joint pain and

dry mouth needmore attention by researchers andmedical services

team members.

Age was an independent risk factor that was significantly

associated with the physical health of PLWH, which was similar to

other studies (69, 70) but different from George’s research (21). It

may be that older PLWH experience a greater burden of age-related

comorbidities, poorer social determinants of health and even

ageism (71). Murzin’s team (71) showed that ageism transcended

multiple interactions and environments from dating to healthcare

and community services to society because of social determinants,

health provider issues and structural challenges. Therefore, we

suggest that the government should pay more attention to older

people, especially in the advent of an aging society.

This study showed a significant relationship between HRQoL

PHS and CD4 lymphocyte counts. As CD4 lymphocyte counts

increased, physical HRQoL improved. The findings were consistent

with the results of other studies (31, 72, 73). A few studies

have reported that lower CD4 counts may affect physical health

(74–76). CD4+ cell count is an indicator of clinical progression

and can reflect the impact of therapeutic efforts. Because of the

“Four Frees and One Care” Policy, all HIV/AIDS patients in

China can receive free ART in China. However, a relatively low

CD4+ cell count of participants was also found in our study.

This suggests that strategies to enhance medication adherence may

be needed.

BMI is considered to be an important factor associated with

patients’ quality of life. In our study, both malnutrition and obesity

may have contributed to the impairment of physical health. This

is consistent with previous studies (77, 78), and some studies

showed that obesity or malnutrition affects adult PLWH muscle

strength (79) and the risk of frailty (80, 81) and comorbidities

in PLWH followed up for 12 years (78). Even, BMI can be a

predictor tool for death risk in Ethiopian adults living with HIV

on ART (82). However, it is noteworthy that the PHS scores of the

overweight group were the highest, even exceeding the healthy BMI

level. Obesity may be due to a lack of physical activity and poor

lifestyle (21), while underweight may be associated with disease

consumption (77). We need more research to reveal whether

the burden of being overweight will or will not affect patients’

psychosocial functioning and how it could happen.

In addition, only 75.2% of participants in this study achieved

viral suppression, which is much lower than the 92.4% in Beijing

(78) but close to the figure for Liangshan, Sichuan (79). This may

be attributed to the relatively short duration of HIV diagnosis and

antiretroviral treatment in most of our participates. In addition,

the comparison of data from two districts in China also illustrates

the large differences in treatment effectiveness between regions.

In particular, there is the largest base of HIV-infected patients

in Sichuan Province. To achieve the “95 95 95” targets, there is

a greater need for more targeted programs in less economically

developed regions to explore critical influencing factors and

efficient management interventions. Rationalize the allocation of

limited resources to the whole process of HIV/AIDS management.

Although some studies have shown that women with

HIV/AIDS have a higher quality of life than men (80, 81), we

did not find any differences in quality of life between male and

female HIV/AIDS patients. The difference might be due to the

study population, sampling method, and measurement tools used

to assess HRQoL among studies. A cross-sectional study of sex

differences in quality of life among PLWH found that total physical

health scores and mental health scores among PLWH were not

statistically significant by sex (82).

Disclosure of HIV infection in this study was 71.6%, higher

than other studies (21, 83). The majority of participants chose to

disclose to their spouses (58.9%) and children (46.7%), and a small

proportion disclosed the disease to parents (19.6%) and friends

(7.4%). This may be one of the reasons why the MHS score in this

study was higher than that in other studies.

One thing that should not be overlooked in our study is that

PLWH explain only 7% of the PHS, and only two factors are

included in the final multivariate regression. The reason may be

that the sample was a general adult PLWH population with higher

psychological scores than those reported in other literature (84, 85),

and fewer people reported anxiety (17%) and depression (11%)

among the symptom questionnaires, which indicates a relatively

high level of mental health in this study sample. Second, nearly half

of the PLWH in this sample had received only primary education

and below, and their cognitive level of mental health might not be

sufficient (86). Last, previous studies have shown that disclosure,

sexual orientation and other factors have a significant impact on

the mental health of PLWH (87), the level of disclosure in this

sample population is higher than that in previous studies (21, 83),

and the sexual orientation is mostly heterosexual. It would be easier

to tap into special populations such as men who have sex with men

(MSM), sexual service providers or adolescent groups to identify

the relevant influencing factors.

There were limitations in our study that should be

acknowledged. First, it is a population with a relatively recent

history of antiretroviral treatment but with many symptoms

that seem more related to treatments used in the past. However,

the type of treatment and regimens used are not available. We

were unable to analyze whether the patient-reported symptom

presentation was related. Second, the study was conducted in a

single city in Sichuan. Future studies need to be conducted in other

Sichuan provinces and even nationwide to verify whether there are

differences in PLWH quality of life across geographic areas. Third,

we could not determine the exact causality between HRQoL and

the related factors due to the cross-sectional design. Therefore,

there is a need for longitudinal research and multicenter studies to

confirm our findings and explore their causality.
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Conclusion

In conclusion, the HRQoL of PLWH in Panzhihua improved

compared to previous studies. Alleviating symptoms of HIV

and preventing comorbidities, especially insomnia and fatigue,

are important for patient life treatment. We recommend that

further research should be conducted to explore factors affecting

quality of life so that we can develop more comprehensive

interventions to prevent HIV/AIDS. Moreover, more care and

support should be given to patients, especially for those with

lower educational attainment, unhealthy body mass index, more

symptomatic presentation and older age.
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The HIV epidemic in Australia is changing with higher risk for HIV among newly-

arrived Asian-born men who have sex with men (MSM) compared to Australian-

born MSM. We evaluated the preferences for HIV prevention strategies among 286

Asian-born MSM living in Australia for <5 years. A latent class analysis uncovered

three classes of respondents who were defined by their preferences: “PrEP” (52%),

“Consistent condoms” (31%), and “No strategy” (17%). Compared to the “No

strategy” class, men in the “PrEP” class were less likely to be a student or ask their

partner for their HIV status. Men in the “Consistent condoms” class were more

likely to get information about HIV from online, and less likely to ask their partner

for their HIV status. Overall, PrEP was the preferred HIV prevention strategy for

newly arrivedmigrants. Removing structural barriers to access PrEP can accelerate

progress toward ending HIV transmission.
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Introduction

Australia has a concentrated HIV epidemic as is the case inmany high-income countries.

The majority of HIV diagnoses are in men (90%), with the highest acquisition risk in

men who have sex with men (MSM) (1). Australia has upheld a successful and sustained

approach to reducing the incidence of new HIV diagnoses each year (2). The highest annual

cases recorded in Australia were 2,890 cases in 1984 (3). Since then, there has been a steep

decline in the number of HIV notifications with 633 new diagnoses in 2020 (1). Australia

has supported sequential approaches to HIV prevention, which in turn has contributed

to the decline in HIV notifications in the last decade. These preventative methods have
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ranged from condom use and safer injecting practices to

treatment as prevention (TasP), increased frequency of testing

and most recently, pre-exposure prophylaxis (PrEP) (4, 5).

Australia’s healthcare system is such that those who are eligible

for Medicare (anyone who is an Australian citizen, permanent

resident, or a temporary resident covered by a ministerial order),

are able to obtain HIV anti-retroviral therapy and HIV PrEP

at a subsidized cost (6). However, people living with HIV

who are Medicare-ineligible usually obtain HIV anti-retroviral

therapy via compassionate access (i.e., provided by pharmaceutical

companies), or import from their country of origin or from

online pharmacies. Similarly, people who are Medicare-ineligible

and desire PrEP at an affordable price often rely on personal

importation from international online pharmacies, which is legal

in Australia (5).

A greater focus on Asian-born MSM is crucial to end the HIV

epidemic in Australia. The number of HIV diagnoses amongst

Australian-born MSM has declined by over 44% in the past 5

years, while the number of new HIV diagnoses among overseas-

born MSM remained steady between 2016 and 2019 (1). The

prevalence of HIV in gay, bisexual and other men who have sex

with men living in Australia is 7.3% (7). The prevalence of HIV

in Asian born MSM who have recently migrated to Australia

is not known. In 2017, research from Melbourne Sexual Health

Center (MSHC) indicated that overall, incident HIV infections

(infections that occurred within the last year) declined in MSM

between 2008 and 2018, but had not declined in newly-arrived

(<5 years) Asian-born MSM (8). Newly-arrived Asian-born MSM

are now four times more likely to be diagnosed with incident

HIV infection at MSHC, compared to other MSM (9). It is not

clear why newly-arrived Asian-born MSM are at a higher risk

of incident HIV infection compared to Australian-born MSM

despite reporting higher levels of condom use and fewer sexual

partners, and being less likely to be diagnosed with other sexually

transmitted infections (10). Reduced access to PrEP and HIV

testing may explain this divergent trend among newly-arrived

Asian-born MSM (11). Another hypothesis is that newly-arrived

Asian-born MSM are at higher risk as their sexual networks

may be other newly-arrived Asian-born MSM who have a higher

rate of undiagnosed infection acquired in countries with lower

coverage of HIV testing, treatment and virological suppression

than Australia.

Discrete choice experiments (DCEs) have been widely utilized

in economics and marketing to assess how much participants

value the attributes of a good or service (12). DCE methodology

has evolved over time and now is used internationally to

measure individual preferences in a wide range of settings,

including HIV-related research (13, 14). This preference elicitation

method is used to understand which attributes are preferred

by observing how participants trade-off between attributes in

their decision-making (15). The advantage of using the DCE

methodology is by presenting a variety of hypothetical scenarios

to participants, the analyst can quantify the relative importance

of each attribute or attribute during the decision-making process

(16). This study aims to use a DCE methodology to examine

preferences for HIV prevention strategies among newly arrived

Asian-born MSM.

TABLE 1 Attributes and levels of the discrete choice experiment.

Attributes Levels

PrEP1 I would take PrEP

I would not take PrEP

I would check if my partner is on PrEP

Condoms I would always use condoms for anal sex

I would not always use condoms for anal sex

Type of sex I would only have oral sex

I would only have insertive anal sex

I would have receptive anal sex

HIV testing I would not talk about HIV testing with him

I would test my partner with an HIV self-test kit before sex

I would ask my partner to show me his recent HIV

test result

PEP2 I would take PEP within 72 h of sex

I would not take PEP within 72 h of sex

1PrEP, Pre-exposure prophylaxis.
2PEP, Post-exposure prophylaxis.

Methods

Development and piloting of choice tasks,
attributes, and levels

For the formative step of the DCE, we conducted semi-

structured in-depth interviews with 24 newly-arrived Asian-born

MSM between May to December 2019 to understand their

experience of HIV testing and type of prevention strategies (17,

18). We found most men relied on condoms for HIV prevention

but many indicated an interest in accessing PrEP. Using data

from the first 14 interviews, we presented an example choice set

for the DCE survey to the final 10 interviewees to obtain their

feedback on the comprehensibility of the choice scenarios and

choice sets and whether there were any missing HIV prevention

strategies. Final DCE survey attributes and levels were determined

(Table 1). The participants were asked to choose between two

unlabeled alternatives or an opt-out alternative (Figure 1). The

choice scenario was presented to all participants: “Imagine you are

going to have sex with someone where you are not completely

certain he is HIV-negative. What strategy would you prefer to

protect yourself against HIV?”

Survey instrument

The DCE survey contained questions about participants’

sociodemographic characteristics, including their age, education

level, English fluency, sexual identity, connectedness to the gay

community in Australia and their home country, use of HIV

prevention strategies and sexual behaviors in the preceding 6

months. We used NGENE Software (Version 1.2.1, Choicemetrics,

USA) to construct a D-efficient experimental design to maximize

the information from each choice set. The experimental design

contained 18 choice sets which we blocked into two so each

participant would only see nine choice sets. We translated the

survey into Thai, Simplified Chinese and Vietnamese with a
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FIGURE 1

Example choice set. Imagine you are going to have sex with someone where you are not completely certain he is HIV-negative. What strategy would

you prefer to protect yourself against HIV? 1PrEP, Pre-exposure prophylaxis; 2PEP, Post-exposure prophylaxis.

professional translation service. The translated versions were

sent to at least five MSM fluent in these languages to check

the appropriateness of terminologies and comprehensibility of

the survey.

Study recruitment

The online survey was constructed using SurveyEngine. We

recruited participants through online advertisements to users of the

gay dating apps (Blued and Grindr), postcards (with QR code) of

clients attending Melbourne Sexual Health Centre and Canberra

Sexual Health Centre, social media (Facebook groups, Twitter),

community-based organization email lists and the University of

Melbourne student online portal from February 2020 to February

2021. Potential participants were shown an advertisement that links

to an online survey for those interested in the survey. Those who

were eligible to participate were MSM, not diagnosed with HIV,

over 18 years old, born in Asia (South Asia, East Asia, South-East

Asia), and arrived in Australia<5 years prior. Each participant read

an online consent form and consented to participate by opening the

survey. The minimum sample size was calculated using a standard

of at least 100 respondents needed to model preference data (19).

Statistical analysis

We used descriptive statistics to summarize the

sociodemographic characteristics of study participants. We

used random parameters logit (RPL) models to analyze the choice

data. The models were estimated using a maximum likelihood

approach with 1000 Halton draws. All parameters were set

to have an underlying normal distribution. We calculated the

log-likelihood and Akaike information criteria to assess model

fit. Qualitative variables were effect coded (20). The coefficients

represent the relative strength of preference for the attribute
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level (higher magnitude of a positive coefficient represents an

attribute that is more preferred whilst a higher magnitude of a

negative coefficient represents an attribute that is less preferred).

If the standard deviation (SD) for an attribute level is statistically

significant, this indicates an unobserved heterogeneous spread of

preferences for this attribute level. The attribute with the largest

range in its coefficients indicates the relative importance of that

attribute (21). To explore the heterogeneity of preferences and the

popularity of various HIV prevention strategies, we conducted

a latent class analysis (LCA) to identify clustering of similar

preferences for HIV prevention strategies among recently-arrived

Asian-born MSM. The LCA is a statistical procedure that allows

the identification of underlying and unobservable latent variables

using observed indicators, in order to determine subgroups for

targeting interventions (22). All model estimations were performed

using NLOGIT 6 (version 6, Econometric Software Inc., USA).

We conducted a supplementary analysis in STATA (version

17.0, Statacorp) using logistic regression models to compare the

sociodemographic characteristics of men who had the highest

probability of being classified as having “no strategy”.

Results

In total, 1,475 individuals clicked on the initial survey, and 286

(19%) completed the survey. Their mean age was 29.2 (SD 6.8) and

mean duration living in Australia was 2.8 years (SD 1.4). The mean

number of regular male sex partners in the last 6 months was 2.0

(SD 4.0) and the average number of casual male sex partners in the

last 6 months was 6.0 (SD 11.5). Most (94%) had tested for HIV

within 1 year and a quarter were taking PrEP (Table 2).

Generally, when faced with the possibility of having sex with

a partner of unknown HIV status, men preferred using PrEP

themselves or ensuring their partner took PrEP, and disliked

the option with no PrEP (Table 3). Men preferred always using

condoms compared to inconsistent condom use. Men preferred

checking their partner’s HIV test results and disliked no discussion

about HIV status. The most important to least important HIV

prevention strategy was PrEP (34.8%), condom use (32.3%), post-

exposure prophylaxis (PEP) (20.1%), asking their sexual partners

for their latest HIV test result (10.0%), and seropositioning (i.e.,

selectively practicing the type of sex based on partner’s HIV status)

(2.7%). There was significant preference heterogeneity noted for

PrEP strategies, condoms, seropositioning and PEP.

For the latent class analysis (Table 4), we found three classes.

The largest class (PrEP, 52%) was characterized by men who

preferred PrEP (ß = 0.38) more than twice as much as consistent

condom use (ß = 0.15). Asking partner’s latest HIV test result (ß

= 0.15) was equally preferred to consistent condom use. People in

this class were less likely to be students or to ask partner’s latest

HIV test result. The next largest class (Condoms, 31%) preferred

consistent condom use (ß = 0.91) five times more than taking

PrEP themselves (ß= 0.18). They had a greater preference for their

partner to be on PrEP (ß= 0.29) rather than themselves (ß= 0.18).

They equally preferred asking about their partner’s latest HIV test

result (ß = 0.28) as the partner taking PrEP (ß = 0.29). People

in this class were more likely to be seek HIV information online,

used condoms at their last sex, and less likely to ask partners about

their latest HIV test result. The smallest class (No strategy, 17%)

were most likely to opt out (ß = 3.00), i.e., they did not prefer

the strategies presented in the choice set. They were more likely to

ask their partners about their latest HIV test. To further unpack

the characteristics of this class for whom HIV prevention did not

appear a highly salient issue, we analyzed their characteristics.

Besides having greater odds of being a student (OR 1.84, 95% CI:

0.99–3.45), we did not find any other statistically significant factors

associated with the “No strategy” class (Supplementary Table 1).

Discussion

Our study measured preferences for HIV prevention strategies

amongst Asian-bornMSM living in Australia. We add to the sparse

literature for newly-arrived Asian-born MSM who have a higher

risk for HIV compared with their Australian-born counterparts (9).

We found that Asian-born MSM strongly preferred PrEP as a HIV

preventive strategy, followed closely by consistent use of condoms.

There was heterogeneity in preferences for HIV prevention

strategies according to where people sought information about

HIV, strategy used at last sex and whether they were students.

Overall, PrEP was a strongly preferred HIV preventative

method in our study. It was noted that those who prefer PrEP

strongly were also less likely to consistently use condoms. This

finding is similar to a latent class analysis of MSM living in

Montreal, whereby MSM who were PrEP users also had a low

probability of using condoms consistently (23). However, in the

Australian context, there is a discrepancy between the preference

to use PrEP and the ease of accessing PrEP services for those who

are newly-arrived in Australia. Newly-arrived MSM who are not

familiar with navigating the Australian health system may not be

aware of current, more affordable options to access PrEP and may

be unable to pay for accumulative costs for a doctor’s consultation

(∼$70), HIV and sexually transmitted infections (STIs) testing

(∼$200) and buying an unsubsidized PrEP script (30 pills cost

∼$70) (24, 25). These structural barriers can deter newly-arrived

MSM from seeking services including HIV testing and PrEP

(26). Other existing barriers for newly-arrived MSM in Australia

to access PrEP also include social and cultural barriers. Asian-

born MSM may have originated from countries where stigma

and discrimination surrounding same-sex attraction and HIV is

highly prevalent (27). This may be in part why our study also

found newly arrived MSM who were students were less likely

to prefer using PrEP and more likely to be in the “no strategy”

latent class. Approximately 350,000 international students from

Asia come to Australia each year for higher education (28).

International students living in Australia report concerns about

hidden costs for accessing health services (27). In addition, a recent

Australian study foundmost of the 111 recently arrived AsianMSM

diagnosed with HIV did not have access to Medicare and were

international students holding temporary visas (10). Currently,

HIV testing is not mandatory for people applying for a temporary

visa to stay in Australia (29). A possible solution to mitigate the

incidence of HIV in Australia is to offer free HIV testing to people

applying for temporary visas in Australia and affordable treatment

where necessary. Furthermore, a focus on eliminating the barriers

to preventative healthcare for recently arrived Asian-born MSM
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TABLE 2 Sociodemographic characteristics of the study population (N = 286).

Sexual identity n %

Gay/homosexual 233 81.5

Bisexual 46 16.1

Straight/heterosexual 1 0.3

Queer 3 1.0

Pansexual 1 0.3

Highest education level

Up to high school (including secondary or primary school) 24 8.4

Tertiary diploma or trade certificate (TAFE1 , vocational training/private

college)

40 14.0

English college 3 1.0

Undergraduate university degree 111 40.9

Postgraduate university degree 106 38.8

Other 2 0.7

Ever tested for HIV 272 95.1

Time since last HIV test (N = 272)

Within the last year 255 93.8

1–2 years ago 14 5.1

More than 2 years ago 3 1.1

Strategy used at last sexi

Using a condom for anal sex 103 36.0

PrEP2 71 24.8

Asking if my partner was on PrEP before I had sex 69 24.1

Asking my partner to show me his most recent HIV test result 47 16.4

Only having oral sex 45 15.7

Only having insertive anal sex (top role) 32 11.2

Taking post-exposure prophylaxis within 72 h of having sex 25 8.7

No strategy 11 3.8

Testing my partner for HIV using a self-test kit before sex 6 2.1

Always use condoms with regular partners in the last 6 months (N = 171) 40 23.4

Always use condoms with casual partners in the last 6 months (N = 180) 70 38.9

1TAFE, Technical and Further Education.
2PrEP, Pre-exposure Prophylaxis.
iParticipants can choose more than one strategy.

(particularly students) is a critical factor in reducing the incidence

of HIV in this subpopulation.

About a third of men strongly preferred consistent use of

condoms as a HIV preventive method but were less likely to prefer

PrEP. Consistent condom use is a key HIV prevention strategy, as

well as for reducing STIs acquisition. Lack of consistent condom

use places at-risk groups at a higher risk of acquiring HIV if they

are not relying on PrEP or undetectable viral load (30). Nonetheless,

consistent condomusemay be difficult to sustain, particularly given

the falling rates of consistent use among MSM with the increasing

uptake of PrEP in the recent years. Condomless anal sex with

casual partners amongst MSM living in Australia has increased

substantially from 53.7% in 2017 to 65.2% in 2021 (31). We found

that those who sought information about HIV online were more

likely to choose condom use as their HIV prevention strategy. Thus,

there may be an opportunity to increase awareness about PrEP

using eHealth platforms. eHealth platforms could eliminate fears

of judgment and non-confidential clinical settings and allow for

more convenient access to PrEP (32). For example, in Thailand,

“Adam’s Love” is a leading online outreach platform for PrEP

awareness and counseling among the Thai MSM and transgender

population and has facilitated recruitment and enrolment into

PrEP studies (33). However, there is limited evidence on available

eHealth platforms for PrEP access in other Asia-Pacific countries.
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TABLE 3 Preferences for HIV prevention strategies among overseas born MSM (N = 286), random parameters logit model.

Attributes Coe�cient Standard error Standard deviation Standard error

PrEP1

No PrEP −0.69∗∗∗ 0.09 0.73∗∗∗ 0.15

PrEP 0.45∗∗∗ 0.08 0.62∗∗∗ 0.11

Partner PrEP 0.24∗∗∗ 0.07 0.38∗∗∗ 0.10

Condoms

Inconsistent −0.53∗∗∗ 0.07 0.70∗∗∗ 0.08

Always 0.53∗∗∗ 0.07 0.70∗∗∗ 0.08

Type of sex

Oral sex only −0.05 0.11 0.71∗∗∗ 0.19

Insertive anal sex 0.04 0.07 0.53∗∗∗ 0.12

Receptive anal sex 0.01 0.07 0.47∗∗∗ 0.12

HIV test

No discussion −0.12∗∗ 0.07 0.31 0.21

HIVST2 before sex −0.09 0.07 0.17 0.17

Partner result 0.21∗∗∗ 0.07 0.26 0.14

PEP3

No PEP −0.33 0.46 3.52∗∗∗ 0.32

PEP 0.33 0.46 3.52∗∗∗ 0.32

Opt out −0.91 0.47

AIC/N= 2.012, Log-likelihood function=−2,182.7.
∗∗p-value < 0.05.
∗∗∗p-value < 0.01.
1PrEP, Pre-exposure prophylaxis.
2HIVST, HIV self-testing.
3PEP, Post-exposure prophylaxis.

Offering an online health service with telemedicine, counseling,

prevention information, HIV testing and PrEP delivery may be

worth exploring to target the newly arrived AsianMSM in Australia

who find it difficult to navigate the Australian health system.

Worryingly, we found that a significant minority (17%) were

categorized as having “no strategy”. It is not clear from our survey

the reasons for not preferring any HIV prevention strategy. This

might relate to factors not measured in our study such as low

perception of risk, low health literacy, competing priorities in

moving to a new country or genuine dislike of available HIV

prevention strategies. Factors that have been associated with the

non-uptake of PrEP in Australia among MSM (both Australian-

born and Asian-born) include younger age, being less socially

engaged with gay community, low perceived and/or actual risk of

HIV and concerns of medication-related side effects of PrEP and

taking daily medication (34, 35). A lack of Medicare coverage has

also been independently associated with not using PrEP despite

a willingness to use it (36). Qualitative research from 24 newly-

arrived Asian-born MSM reported significant barriers including

shame, stigma and fear related to HIV and their sexual identity

remained despite living in a more liberal society (17, 18). More

implementation research is needed to understand how to address

the barriers of newly arrived Asian-born MSM to using effective

HIV prevention strategies.

The strength of our study is that we quantitatively measured the

preferences for HIV prevention strategies among Asian-bornMSM

to better understand their current preferences. We also uncovered

subpopulations within this population with unique preferences to

enable more targeted approaches to mitigate their risk of HIV

acquisition. Our analysis has limitations. Firstly, there is potential

for selection bias as we recruited mainly from sexual health clinics.

Thesemenmay have higher health literacy than those not attending

a sexual health clinic and may already be aware of HIV prevention

strategies. Finding marginalized populations to ensure they have

access to information and healthcare to inform their choice of HIV

prevention strategies remains an ongoing challenge (37). Similarly,

ensuring a representative sample of Asian-born MSM may not be

possible, given the diversity of MSM from different countries in

Asia. Future studies should explore the impact of diverse cultures

and countries of origin on HIV prevention strategies. Secondly,

there is potential for hypothetical bias inherent in stated choice

surveys. However, recent reviews have demonstrated that health-

related DCEs have adequate external validity (15, 38) and remain

the best method to use when revealed preference data are not
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TABLE 4 Latent class analysis for HIV prevention strategies.

PrEP Condoms, partner PrEP,
seropositioning

No strategy

Attributes Class size: 51.7% 31.4% 16.9%

PrEP1 Coefficient (standard error) Coefficient (standard error) Coefficient (standard error)

No PrEP −0.46 (0.05)∗∗∗ −0.47 (0.11)∗∗∗ −0.51 (0.35)

PrEP 0.38 (0.06)∗∗∗ 0.18 (0.11)∗ 0.17 (0.30)

Partner taking PrEP 0.08 (0.05) 0.29 (0.10)∗∗∗ 0.34 (0.28)

Condoms

Inconsistent −0.15 (0.04)∗∗∗ −0.91 (0.10)∗∗∗ −0.08 (0.24)

Consistent 0.15 (0.04)∗∗∗ 0.91 (0.10)∗∗∗ 0.08 (0.24)

Type of sex

Oral sex only −0.08 (0.08) 0.20 (0.15) −0.22 (0.43)

Insertive anal sex 0.04 (0.06) −0.07 (0.11) −0.23 (0.34)

Receptive anal sex 0.04 (0.05) −0.13 (0.11) 0.45 (0.30)

HIV test

No discussion −0.10 (0.06) −0.15 (0.11) −0.39 (0.44)

HIVST2 before sex −0.05 (0.05) −0.13 (0.11) 0.31 (0.34)

Partner result 0.15 (0.06)∗∗∗ 0.28 (0.10)∗∗∗ 0.08 (0.31)

PEP3

No PEP −0.08 (0.14) −0.08 (0.17) −0.29 (0.31)

PEP 0.08 (0.14) 0.08 (0.17) 0.29 (0.31)

Opt out −3.07 (0.31)∗∗∗ 0.30 (0.19) 3.00 (0.36)∗∗∗

Class membership prediction Theta (standard error) Theta (standard error)

Online 0.30 (0.23) 0.68 (0.30)∗∗ Reference

Used condoms with last sex −0.11 (0.25) 0.61 (0.29)∗∗ Reference

Asked partners about their HIV result at last sex −0.71 (0.25)∗∗∗ −0.61 (0.28)∗∗ Reference

Students −0.40 (0.23)∗ −0.20 (0.25) Reference

AIC/N= 1.679, LL function=−1,798.97.
∗p-value < 0.10.
∗∗p-value < 0.05.
∗∗∗p-value < 0.01.
1PrEP, pre-exposure prophylaxis.
2HIVST, HIV self-testing.
3PEP, post-exposure prophylaxis.

practical or possible to obtain. Third, our response rate was

relatively low (19%), whichmay reflect the challenges in conducting

research regarding sensitive issues such as HIV and sexual health.

Conclusions

In the context of higher risk of HIV acquisition among newly-

arrived Asian-born MSM compared to Australian-born MSM, our

study highlighted that overall, PrEP is strongly preferred as an HIV

prevention strategy despite the current difficulties to access PrEP

for this population.
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Determinants of viral load
suppression among orphaned and
vulnerable children living with HIV
on ART in Tanzania

Amal Ally, Amon Exavery*, John Charles, Levina Kikoyo,

Remmy Mseya, Asheri Barankena, Rose Fovo and Akwila Temu

Pact Tanzania, Dar es Salaam, Tanzania

Introduction: In Tanzania, only 66% children 0–14 years living with HIV know

their HIV status, 66% are on treatment while 47% of children on ART are virally

suppressed. Although retention on ART and poor adherence remain a challenge

for children living with HIV, orphans and vulnerable children (OVC) face a greater

limitation of access to and utilization of comprehensive HIV care and treatment.

In response to this, the current study assessed the determinants of viral load

suppression (VLS) among OVC aged 0–14 years living with HIV enrolled in HIV

interventions.

Methods: This was a cross-sectional study that used secondary data collected by

the USAID Kizazi Kipya project in 81 district councils of Tanzania. Included in this

study are 1,980 orphans and vulnerable children living with HIV (OVCLHIV) (0–14

years) enrolled and served by the project for 24 months. Data analysis involved

multivariable logistic regression, with viral load suppression as the outcome of

interest and HIV interventions as the main independent variables.

Results: The overall VLS rate among the OVCLHIV was 85.3%. This rate increased

from 85.3, 89.9, 97.6 to 98.8% after 6, 12, 18, and 24 months of retention on ART,

respectively. Similar rates were observed as the duration of adherence to ART

increased. In the multivariable analysis, OVCLHIV attending people living with HIV

(PLHIV) support groups were 411 times more likely to be virally suppressed than

those not attending (aOR = 411.25, 95% CI 168.2–1,005.4). OVCLHIV with health

insurance were 6 times more likely to achieve viral suppression than those without

(aOR= 6.05, 95%CI 3.28–11.15). OVCLHIVwith>95% adherence to ARTwere 149

times more likely to be virally suppressed than those not adherent to ART (aOR =

148.96, 95% CI 42.6–520.6, p < 0.001). Other significant factors included food

security and family size. OVCLHIV reached by the di�erent HIV community-based

interventions were more likely to be virally suppressed than those who were not.

Discussion: To advance viral suppression, e�orts should be made to ensure that

all OVCLHIV are reached by community-based interventions as well as integrating

food support in HIV treatment interventions.

KEYWORDS

viral suppression, retention, adherence, HIV, orphans

Background

HIV/AIDS remains the serious public health challenge worldwide

especially in low- and middle-income countries. Statistics show that 1.5

million new HIV infections and 680,000 deaths from AIDS-related causes

occurred in 2020. There were 37.7 million people living with HIV, including
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10.2 million who were not on HIV treatment. Among those not

on treatment, about 4.1 million did not know their HIV-positive

status and 6.1 million knew their HIV status but could not access

treatment (1). Major gaps in the testing of infants and children

exposed to HIV have left more than two fifths of the children living

with HIV undiagnosed (2). In 2020, the number of children not on

treatment globally is estimated to be 800,000 children (aged 0–14

years). Just 40% of children living with HIV had suppressed viral

loads, compared to 67% of adults. This treatment gap suggested

existence of more HIV treatment challenges for children than

adults (2).

East and Southern Africa is the region hardest hit by the HIV

epidemic, accounting for ∼55% of all people and two thirds of all

children living with HIV. About 20.6 million adults and children

are living with HIV, 670,000 are newly infected with HIV and

310,000 deaths due to AIDS (1).

Tanzania has one of the youngest populations on the African

continent and globally (3). The 2012 Population and Housing

Census results show that, Tanzania has a population of 44.9 million

of which 44.1% are young population <15 years (4). Among the

population aged 0–14 years, 71.6% are under the age of 10 years (5).

In 2020, it was estimated that around 1.7 million people were living

with HIV in Tanzania, 68,000 people were newly infected with HIV,

and 32,000 people died from AIDS- related illness (1).

HIV prevalence among children aged 0–14 years is estimated

to be 0.4% (0.3% of males and 0.5% of females). Only 66% children

0–14 years living with HIV know their HIV status, 66% are on

treatment while 47% of children on ART are virally suppressed (2).

Treatment coverage among children living with HIV remains lower

than treatment coverage among adults, and it is far short of the 1.6

million targets set for 2018 (6).

HIV treatment involves taking medicines that suppress HIV

replication in the body. All children <15 years of age who have

a confirmed diagnosis of HIV, regardless of WHO clinical stage

or CD4 cell count, must take ART every day as prescribed by

health care provider to reduce the amount of HIV (viral load)

in the blood to a very low level, but this is only possible if ART

adherence is maintained (7, 8). Children living with HIV who

initiate ART upon diagnosis and adhere to their treatment regimen

can have near-normal life expectancy (9). Consequences of poor

adherence to ART in children include treatment failure, HIV drug

resistance, increased morbidity and mortality as well as growth

and developmental faltering (2). Extant evidence from the United

Nations Programme on HIV/AIDS (UNAIDS), shows that, the

overall VLS among children living with HIV (CLHIV) aged 0–

14 years, was 47% in 2020 (2). Trials in different countries have

demonstrated that community-based intervention improves HIV

care services among children living with HIV and AIDS (10).

However, in Tanzania there has been limited documentation of

the contribution of community-based interventions on improving

health outcomes of children living with HIV who are on-ART (11).

Therefore, viral suppression in orphans and vulnerable children

living with HIV remains a major challenge in Tanzania and hence a

need to be addressed.

This study aimed to determine successful community-

based interventions in improving viral load suppression

in children living with HIV enrolled in OVC interventions

in Tanzania.

Methods

Data sources

Data for this study was obtained from the community-based

USAID- funded Kizazi Kipya project (2016–2021) in Tanzania.

The USAID Kizazi Kipya project aimed to increase the uptake of

age-appropriate HIV- related and other health services and social

services for improved health and wellbeing by OVC, adolescent

and their families. HIV community-based data is collected by

Community Case Workers (CCWs) from caregivers through self-

reports during beneficiary screening and enrollment into project

using Family and Child Asset Assessment (FCAA), HIV Risk

services and Adherence Assessment (HRAA), HIV Risk services

and Adherence Quarterly Monitoring (HRAQM) tool, Improved

Community Health Fund (iCHF) received form and National

Most Vulnerable Children (MVC) Monthly Service Tracking tool

from October 2018 to September 2020. Viral load data for this

study was obtained from HIV Care and Treatment Centers (CTC)

through PEPFAR care and treatment implementing partners.

Through CCWs, retention and adherence to ART was monitored

through monthly case management visits at the household level,

linked OVCLHIV to PLHIV or age-appropriate clinic, provided

disclosure support to 8+ years OVCLHIV, followed-up on

OVCLHIV interruption in treatment and missed appointments,

provided escorted referrals to OVCLHIV with high viral loads to

attend enhanced adherence session, provided iCHF to OVCLHIV

households. CCWs are government carders (12) trained on

National Integrated Case Management System (NICMS) to provide

household level case management services to OVCLHIV and

their families.

Study area

This study used secondary data originating from the USAID

Kizazi Kipya project. The data stem from 81 district councils in

25 regions of Tanzania. The regions are Arusha, Dar-es-Salaam,

Dodoma, Geita, Iringa, Kagera, Katavi, Kigoma, Kilimanjaro, Mara,

Mbeya, Mjini Magharibi, Morogoro, Mtwara, Mwanza, Njombe,

Pwani, Rukwa, Ruvuma, Shinyanga, Simiyu, Singida, Songwe,

Tabora, and Tanga.

The USAID Kizazi Kipya was a 5-year OVC project (July

2016–June 2021) funded by the President’s Emergency Plan for

AIDS Relief (PEPFAR) through the United States Agency for

International Development (USAID) and implemented by Pact

Tanzania. The project goal was to improve health and social

wellbeing of OVC, young people and their families through

strategic service delivery and support (13, 14). The project also

addressed critical barriers to service access, uptake, and adherence

in order to scale up high-impact service delivery, advance 95-95-

95, and improve health and social wellbeing outcomes among OVC

and their families (14).

Supporting the Government of Tanzania to advance the global

95-95-95 goals, USAID Kizazi Kipya project delivered rapid scale-

up of proven, family-centered, impact mitigation efforts for OVC,

reinforced with cross-sectoral, evidence-driven interventions to
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reduce HIV incidence while improving performance across the

HIV treatment outcome (14). The project used CCWs who are the

government cadre of volunteers trained on the National Integrated

Case Management System (NICMS) to provide services to OVC

and their caregivers (12). Through OVC program, a comprehensive

OVCLHIV package of interventions are implemented to children

and their families with known high-risk characteristics (children

living with HIV, HIV exposed infants, victims of abuse, children

living and working in the streets, children in the mining, children

of female sex workers etc.) (14).

OVC with high-risk characteristics remains at several risks

to realizing their potential, especially limited access to HIV

related services, sexual and reproductive health information,

unintended pregnancy, and sexually transmitted infections (STIs),

particularly HIV infection (14). Due to OVCLHIV vulnerability,

HIV intervention package are designed to support OVCLHIV to

sustain long-term adherence to treatment and retention in ART

care contributing to viral suppression and hence attainment of

the third 95% target of UNAIDS (14). OVCLHIV receive tailored-

made service package designed to support adherence to ART and

retention in ART to OVCLHIV 0–14 years. The service included (i)

ART retention and adherence quarterly monitoring by CCWs (ii)

disclosure support for OVCLHIV 8+ years (iii) provision of health

insurance coverage (iCHF) to OVCLHIV families (iv) linkage of

OVCLHIV to PLHIV groups (13, 14).

Study population

The study population comprised of 1,980 OVCLHIV who were

enrolled in the USAID Kizazi Kipya project and reached with HIV

intervention for 24 months from October 1st, 2018 to September

30th, 2020. OVCLHIV who were on ART with valid Care and

Treatment Clinic (CTC) IDs were enrolled in the study. OVCLHIV

included in this study were aged 0–14 years; slightly more than a

half of the OVCLHIV were female amounting to 1,016 (51.3%).

Study design

This was a cross-sectional study in design that used program

monitoring data collected once at the end of the study period.

OVCLHIV in this study were assessed at the 24th month

(in September 2020) following continuous provision of HIV

interventions from October 1st, 2018 to September 30th, 2020 to

determine Viral Load Suppression (VLS).

Variables

The outcome variable for this study was OVCLHIV viral load

suppression. OVCLHIV who received ART for 6 months were

eligible for viral load test. OVCLHIV who had their viral load

test and their viral load results were <1,000 copies per milliliter

of blood were virally suppressed. Those who had their viral load

test and the viral load results were 1,000 or more copies of blood

per milliliter of blood were not virally suppressed. This definition

is in accordance with the National HIV viral load (HVL) testing

and HIV management guidelines (15, 16). Structurally, it was a

binary variable, statistically coded as “0” if viral suppression was

not achieved, and “1” if the child was virally suppressed.

The main independent variables constituted OVCLHIV

community-based interventions (CCWs household monitoring

visits, disclosure support, attendance in PLHIV groups or age-

appropriate clinic and health insurance coverage). Caregiver

demographic, socio-economic and household economic

characteristics were included as indirect independent variables to

control their potential confounding effect on viral suppression.

Adherence to ART was also included as an independent variable

which was defined as taking 95% (7, 8) or more of prescribed

medication in the past one months. During monthly household

visit by CCWs, OVCLHIV ARV adherence was assessed using

HIV Risk Assessment Quarterly Monitoring (HRAQM) tool.

OVCLHIV ARV treatment was therefore self-reported by caregiver

to CCWs. As self- reported by caregiver, CCW records whether

OVCLHIV has started ART, frequency the child was supposed

to take her/his ART, and number of times missed her/his ART

medication during the past 30 days. If a OVCLHIV missed 0–1 and

0–3 doses of ART prescribed once and twice per day, respectively,

then OVCLHIV was classified as adherent and was statistically

coded “1” and if OVCLHIV missed 2 or more and 4 or more

doses of ART prescribed once or twice per day, respectively, then

OVCLHIV was classified as not adherent and was coded “0”.

CCWs provide appropriate ART treatment and adherence

services during monthly household visits. During household visits,

CCWs trained in ART retention and adherence provided support

and address barriers on missed clinic appointments, interruption

in treatment, provision of escorted referrals (as needed) to health

facility and support completion and deliver a tailored—made

service package to OVCLHIV. HRAQM tool was used to assess

OVCLHIV retention and adherence status by CCWs at household

level. If OVCLHIV received monthly monitoring visits by CCWs,

was coded as “1” and those who did not received monthly

monitoring visits were coded as “0”.

As per the Tanzanian government’s guidelines (17), disclosure

of the HIV status of a child should be discussed with a

caregiver as early as possible by health provider. Disclose process

can start as early as 4–6 years of child’s age. At about 8+

years, it is recommended that child’s full disclosure of HIV

and AIDS status should be done in a caring and supportive

manner. Through routine case management visits conducted

by the CCWs at the household level, CCWs use HRAQM

screening tool to establish need for child age- appropriate HIV

disclosure support, support OVCLHIV and their caregivers to

the health facilities for disclosure counseling and provide close

support to caregiver during disclosure process. Disclosure support

was done to OVCLHIV when he/she was aged 8 years and

above. This was a binary variable that was statistically coded

as “1” If the OVCLHIV aged 8 years or more had been

informed of his/her own HIV status by his/her caregiver and “0”

if not.

Community Case workers conducts household case

management visit to assess OVCLHIV attendance to PLHIV

support groups or age-appropriate clinics. Through CCWs,

OVCLHIV and their caregivers were provided referrals and linkage
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to attend PLHIV support groups or age-appropriate clinics for

continuous psychosocial support. Attendance in PLHIV groups or

age appropriate was measured by assessing if OVCLHIV attended

PLHIV support group or age-appropriate clinics. This was a binary

variable that was statistically coded as “1” If the OVCLHIV was

linked to PLHIV support group or age-appropriate clinics and

“0” If the OVCLHIV did not attend PLHIV support group or

age-appropriate clinics.

OVCLHIV onART face amyriad ofmedical, psychological, and

social challenges including side effects of ART, higher vulnerability

to opportunistic infections, stigma, discrimination and difficulty

to access and utilize age appropriate and child friendly health

services. Several factors can be attributed to low access of health

care services, including the cost of health care services. As part

of OVCLHIV service package, CCWs support provision of health

insurance cards exclusively to OVCLHIV and their families to

address barriers to access health services hindering ART retention

and adherence to not only achieve sustained viral load suppression,

but to also improve the resilience and overall wellbeing of these

children. Health insurance was covered for the whole household.

Measuring health insurance coverage was done by assessing if

OVCLHIV was provided with health insurance coverage. This was

a binary variable that was statistically coded as “1” If the OVCLHIV

was provided with health insurance and “0” If the OVCLHIV was

not provided with health insurance.

Data analysis

Data analysis was conducted using Stata statistical software

(version 16.0). Exploratory analysis in the form of one-way

tabulations (descriptive analysis) were conducted to determine

distribution across different variables. This process yielded

proportions, averages, and total numbers for each of the

key variables.

Through cross-tabulations, a comparison of each of the

outcomes, e.g., variation of viral suppression among OVCLHIV of

different clinical and social backgrounds was conducted and a Chi-

square test (χ ) was used to assess the degree of association between

two variables.

Multivariable analysis studying one outcome (dependent)

variable with two or more independent variables at the same time—

was conducted only for viral suppression. Since viral suppression

was a binary variable, it was modeled using logistic regression

(18, 19). Adjusted odds ratios of the predictive effect of the

independent variables on viral suppression and their corresponding

95% confidence intervals and p-values were presented. All statistical

inferences were made at 5% (α = 0.05) level of significance.

Results

Profile of OVCLHIV

This study included 1,980 OVCLHIV aged 0–14 years on ART

in 81 councils across the country. Of the total OVCLHIV sample,

female amounted to 1,016 (51.3%) and male 964 (48.7%). A half

(50.1%) of theOVCLHIVwere aged between 10 and 14 years, 63.8%

TABLE 1 Profile of orphans and vulnerable children living with HIV

(OVCLHIV).

Variable Number of
OVCLHIV (n)

Percent (%)

Overall 1,980 100.0

OVCLHIV sex

Female 1,016 51.3

Male 964 48.7

OVCLHIV age

00–04 years 323 16.3

05–09 years 666 33.6

10–14 years 991 50.1

School enrolment status

In school 1,264 63.8

Not school aged 244 12.3

Out of school 205 10.4

Unknown 267 13.5

Caregiver sex

Female 1,424 71.9

Male 556 28.1

Caregiver age

18–24 years 15 0.8

25–45 years 886 44.8

46–65 years 832 42.0

66+ years 247 12.5

Caregiver HIV status

Negative 521 26.3

Positive 1,395 70.5

Undisclosed 28 1.4

Unknown 36 1.8

Household food security

Secured 1,616 81.6

Not secured 364 18.4

Household size

2 people 706 35.7

3 people 490 24.8

4 people 370 18.7

5 people 414 20.9

Place of residence

Rural 1,257 63.5

Urban 723 36.5

(1,264) of the OVCLHIV were in school, 12.8% were not school age

(age below 6 years), 13.5% had unknown school status and 10.4%

were out of school (Table 1).
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FIGURE 1

Coverage of interventions.

In relation to OVCLHIV caregiver characteristics, 70.5%

(1,395) of the OVCLHIV had HIV positive caregivers, 26.3%

(521) had HIV negative caregivers, 1.4% (28) had caregivers

with undisclosed HIV status, and 1.8% (36) had caregivers with

unknown HIV status. The majority of OVCLHIV (71.9%) had

female caregivers; and close to a third (63.5%) resided in rural areas.

Overall, OVCLHIV household size ranged between 2 and 5 family

members. About a third OVCLHIV (35%) were from households

with 2 members. With respect to food security (availability and

accessibility of food), the majority of OVCLHIV (81.6%) were in

food secure households and only 18.4% of OVCLHIV household

were food insecure (Table 1).

Coverage of OVCLHIV interventions

Figure 1 shows the proportion of OVCLHIV intervention

outcomes among the 1,980 OVCLHIV who received an evidence-

based package of OVCLHIV services delivered by the CCWs

through regular household visits designed to increase OVCLHIV

retention and adherence to ART. A majority (86.2%) of OVCLHIV

received at least a single visit in 20+months. Almost all OVCLHIV

who were aged 8+ years (99.4%) had their HIV status disclosed,

90.0% of OVCLHIV were supported to attend PLHIV groups and

68.9% of the OVCLHIV’s household had received health insurance

(iCHF cards).

OVCLHIV viral suppression by OVCLHIV
interventions and other characteristics

This subsection shows viral suppression rates by different

intervention received by the OVCLHIV. The rates are also

compared across different levels of socio demographic, household,

and geographical characteristics (Table 2).

Results show that overall, 85.3% (n = 1,688) of the OVCLHIV

studied were virally suppressed after 24 months. Viral suppression

rate was higher among OVCLHIV attending PLHIV groups than

those not attending the PLHIV groups (94.1 vs. 5.6%, p < 0.001).

Similarly, viral suppression rate was higher among OVCLHIV

whose HIV status was disclosed than in those whose HIV status

was not disclosed (86.7 vs. 0.0%, p < 0.001). OVCLHIV with

health insurance (iCHF) were significantly associated with higher

virologic suppression compared to their uninsured counterparts

(93.1 vs. 67.8%, p < 0.001). OVCLHIV who were visited by the

CCW more frequently within the 24 months period were more

likely to become virally suppressed compared to OVCLHIV who

were visited less frequently within the same period (98.9 vs. 0.0%, p

< 0.001) (Table 2).

The association between OVCLHIV viral suppression and

demographic characteristics indicated that viral suppression was

positively associated with OVCLHIV’s age, ranging from 80.2%

among the youngest OVCLHIV (aged 0–4 years) to 86.6% among

those aged 10–14 years (p = 0.017). OVCLHIV with ART

adherence level of >95% were more likely to be virally suppressed,

compared to those who were less adherent to ART in the last 6

months (89.6 vs. 4.0%, p < 0.001) (Table 2).

OVCLHIV from food secure households were more likely

to be virally suppressed, compared to those from insecure

households (94.0 vs. 46.4%, p < 0.001). Other caregiver

characteristics such as sex, household size and place of residence

were not significantly associated with OVCLHIV virological

suppression (Table 2).

Results from the multivariable analysis

Table 3, presents multivariable logistic regression model of

factors associated with viral load suppression among Tanzanian

OVCLHIV on treatment. Adjusted odds ratios (ORs) and their
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TABLE 2 OVCLHIV viral suppression rate by interventions and other

background characteristics (N = 1,980).

N % Virally
suppressed

P–value

Overall 1,980 85.3 —

Attending PLHIV group <0.001

No 198 5.6

Yes 1,782 94.1

HIV disclosure status (only age

8+ years)

<0.001

Undisclosed 7 0.0

Disclosed 1,265 86.7

OVCLHIV household has CHF

card

<0.001

No 615 67.8

Yes 1,365 93.1

Number of household visits <0.001

<20 visits 274 0.0

20+ visits 1,706 98.9

OVCLHIV sex 0.104

Female 1,016 86.5

Male 964 83.9

OVCLHIV age 0.017

00–04 years 323 80.2

05–09 years 666 85.7

10–14 years 991 86.6

School enrolment status 0.017

In school 1,264 86.0

Not school aged 244 78.7

Out of school 205 85.4

Unknown 267 87.6

OVCLHIV adherence to ART in

the last 6 months

<0.001

Not adherent 101 4.0

Adherent 1,879 89.6

Caregiver sex 0.572

Female 1,424 85.5

Male 556 84.5

Caregiver age 0.004

18–24 years 15 100.0

25–45 years 886 83.4

46–65 years 832 88.1

66+ years 247 81.4

Household food security <0.001

Not secured 364 46.4

(Continued)

TABLE 2 (Continued)

N % Virally
suppressed

P–value

Secured 1,616 94.0

Household size 0.208

2 people 706 87.1

3 people 490 83.3

4 people 370 83.5

5 people 414 86.0

Place of residence 0.831

Rural 1,257 85.1

Urban 723 85.5

corresponding 95% confidence intervals (CIs) and p-values are

presented.

Results show that after adjusting for other variables in the

model, OVCLHIV attending PLHIV groups or age-appropriate

clinic were more than 411 times more likely to achieve viral

suppression than those not attending the groups (aOR = 411.25,

95% CI 168.2–1,005.4, p < 0.001). Similarly, OVCLHIV in

households with health insurance were 6 times more likely to be

virally suppressed than those who did not have health insurance

(aOR = 6.05, 95% CI 3.28–11.15, p < 0.001). OVCLHIV with

>95% adherence to ART were 149 times more likely to be virally

suppressed than those not adherent to ART (aOR= 148.96, 95% CI

42.6–520.6, p < 0.001).

OVCLHIV living in food secure households were 15 times

more likely to be virally suppressed than those in food insecure

households (aOR = 14.93, 95% CI 8.72–25.45, p < 0.001).

OVCLHIV in households with 5 members were almost thrice more

likely to achieve viral suppression than those in smaller families of

2 people only (aOR= 2.97, 95% CI 1.25–7.07, p= 0.014).

OVCLHIV sex, age, and school enrollment status; caregiver

sex, and age; and place of residence were not significantly

associated with OVCLHIV’s viral suppression in the multivariable

analysis (Table 3).

Discussion

This study assessed the determinants of viral load suppression

among OVCLHIV aged 0–14 years who were on HIV treatment

in Tanzania. The OVCLHIV were receiving HIV interventions

services for 24 months, from October 2018 to September 2020.

Findings showed that overall, 85.3% of the 1,980 OVCLHIV

analyzed had achieved viral suppression at the end of the 24months

period. Although this rate was 4.7% lower than the UNAIDS’ third

90 of viral load suppression target of 90% by 2020 (20), it was

remarkably higher than 47% observed among children aged 0–14

years reported by the UNAIDS 2020 (2).

Another study in Tanzania among 0–24-year-olds found

a viral load suppression rate of 65.8% (21), which is also

lower than the rate seen in this study. Viral suppression
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TABLE 3 Multivariable logistic regression analysis of factors associated with viral suppression at 24 months among OVCLHIV on ART in Tanzania (N =

1,980).

Adjusted odds ratio (aOR) 95% Confidence interval (CI) P-value

Lower limit Upper limit

Attending PLHIV group

No 1.00 — — —

Yes 411.25 168.2 1,005.4 <0.001

OVCLHIV household with iCHF card

No 1.00 — — —

Yes 6.05 3.28 11.15 <0.001

OVCLHIV adherence to ART in the last 6 months

Not adherent 1.00 — — —

Adherent 148.96 42.6 520.6 <0.001

OVCLHIV sex

Female 1.00 — — —

Male 1.20 0.73 1.96 0.473

OVCLHIV age

00–04 years 1.00 — — —

05–09 years 0.26 0.05 1.25 0.092

10–14 years 0.22 0.05 1.07 0.061

School enrolment status

In school 1.00 — — —

Not school aged 0.53 0.10 2.91 0.467

Out of school 0.60 0.28 1.29 0.190

Unknown 0.81 0.40 1.63 0.545

Caregiver sex

Female 1.00 — — —

Male 0.86 0.50 1.49 0.586

Household food security

Not secured 1.00 — — —

Secured 14.93 8.76 25.45 <0.001

Household size

2 people 1.00 — — —

3 people 0.83 0.42 1.67 0.609

4 people 1.23 0.54 2.80 0.618

5 people 2.97 1.25 7.07 0.014

Place of residence

Rural 1.00 — — —

Urban 0.90 0.53 1.53 0.699

rate in this study was comparable to the rate reported in

Western Kenya (83%), although the study was based on the

general population (22). One study in Rwanda reported a

viral suppression rate of 61% among adolescents aged <19

years (23), and another study in Uganda observed a viral

suppression rate of 63% (24). In both countries, the viral

load suppression rates were lower than that observed by the

current study.
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The higher rate of viral load suppression observed in this study

is attributable to attendance in PLHIV groups, health insurance,

disclosure of HIV status at 8+ years and receiving household

monitoring visits by CCWs. These interventions are designed to

support retention and promote long-term ART adherence for

ultimate achievement of viral load suppression. Therefore, given

the benefits of the interventions, this study underscores the need

for endless sustainability of the community-based interventions

and inclusion of all OVCLHIV in HIV care and treatment

services in order to increase the viral load suppression rate

toward 100%.

Regarding factors influencing VLS, this study observed that

OVCLHIV who received community-based interventions were

more likely to be virally suppressed than those who did not.

Participation in OVCLHIV support groups was more likely to

improve VLS than non-participation. This result is explained by

the fact that OVCLHIV attended psychosocial activities, OVCLHIV

and their caregiver received counseling sessions by trained

provider, attended support-group sessions activities to discuss

retention and adherence to ART. A study in South Africa found

higher viral suppression rates among adolescents and young adults

attending the adolescent clinic (91%) vs. adolescents attending the

standard pediatric clinic (80%) (25). HIV viral suppression among

patients aged 5–19 years attending sites with PLHIV clubs was

higher (60%) compared to those attending health facilities with no

PLHIV clubs (49%) (26).

In this study, viral suppression rates 85.3% (n = 1,688)

resulted by CCWs close monitoring to OVCLHIV on retention

and adherence to ART during household monthly visits. Thus,

OVCLHIV rarely missed their appointment to the health facilities

for routine reviews and intervention. Provision of OVCLHIV

referral for HIV services (such as ART adherence, HIV disclosure

support, opportunistic infections treatment) by CCWs also

improved retention on ART. Monitoring OVCLHIV who receive

ART is crucial to ensure successful treatment management,

treatment of opportunistic infection and identify problems related

to ART retention and adherence and determine change of ART

regimens in case of treatment failure (7, 8, 17).

Taken together, the interventions favorably influenced

retention, and adherence to ART among the OVCLHIV, and

ultimately contributed to viral suppression. Missed clinic and

ART refill appointments have negative implication on ART intake

hence poor adherence to ART. Poor retention and adherence to

ART are major factors which influence viral suppression. High

viral suppression can largely be explained by ART retention and

adherence to ART (21).

This study showed results of other factors which had significant

predictive effect of OVCLHIV viral suppression. OVCLHIV from

food secure households were more likely to be virally suppression

than those from food insecure households. This finding is

consistent with several studies all of which observed food insecurity

as a barrier to ART adherence (27, 28). Since adherence is a

prerequisite for viral suppression (21), improving adherence means

contributing to viral suppression. Reasons for poor adherence to

ART due to food insecurity were observed in Uganda and included

that ART increases appetite for food; without food, ART’s side

effects exacerbate; and that there are competing demands between

costs of food and medical expenses, among others (27). Therefore,

there is a need to integrate nutritional support or food security

intervention in HIV treatment efforts as an imperative dimension

for improved treatment outcomes.

Limitations

During the 24 months of service provision, some community

volunteers had dropped out and were replaced by new community

volunteers. Volunteer changes affected service delivery because

caregivers take time to build trust and establish new volunteer-

caregiver relationship for disclosure purpose. Since HIV disclosure

status requires building trust overtime, it affected timely disclosure

of OVC HIV status to enable service delivery. Volunteers change

over time were due to reasons such as reallocation, marriage, death

and drop out.

A minority of OVCLHIV 16.4% (48) had their next HVL test 3

months after the study duration (September 30th, 2020). Having

OVCLHIV most updated VL results before the end of the study

duration might have affected OVCLHIV viral load suppression

results positively.

This study relied on self-reported ART adherence, which is

subject to recall bias. OVCLHIV adherence to ART was self-

reported by OVCLHIV or their caregiver by asking a recall question

on whether OVCLHIV has missed her/his ART medication during

the past 30 days. The limitation on self-reported question is the

accuracy to recall the number doses/pills that were missed in the

last 30 days which sometimes might not be accurate.

Food security data used for this study was obtained once by the

program at 12 months during 24 months of the study duration.

Therefore, data used for analysis in this study had no additional

data to make comparison of OVCLHIV household’s food security

status over time in relation to viral load suppression.

Conclusions

Although the rate of viral suppression was high, OVCLHIV

who were reached by the different community-based interventions

to promote retention and adherence (PLHIV support groups or

age-appropriate clinics, health insurance, and adherence support

through household visits by CCWs) had higher rates, and they

were more likely to be virally suppressed than those who were

not reached by the interventions. To advance viral suppression,

efforts should be made to ensure that all OVCLHIV are reached

by the interventions as well as integrating food support in HIV

treatment interventions.

Community-based programs/interventions to promote

retention and adherence should be prioritized as a more

beneficial way to positively influence viral suppression. The

government of Tanzania should prioritize delivering of tailor-

made HIV service package to OVCLHIV with limited access

to comprehensive care and treatment services. Scaling up

of PLHIV support groups or age-appropriate clinics, health

insurance coverage, and adherence support through household

visits by CCWs will foster retention on and adherence to

ART, reduce loss to follow up and increase OVCLHIV viral

load suppression. The government should also integrate
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nutritional support or food security interventions in OVCLHIV

treatment efforts as an imperative dimension for improved HIV

treatment outcomes.
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School of Health, Shiraz University of Medical Sciences, Shiraz, Iran

Objective: Delayed diagnosis of HIV can lead to an inappropriate response to

antiretroviral therapy (ART), rapid progression of the disease, and death. It can also

carry harmful e�ects on public health due to the increment of transmission. This

study aimed to estimate the duration of delayed diagnosis (DDD) in HIV patients

in Iran.

Methods: This hybrid cross-sectional cohort studywas conducted on the national

HIV surveillance system database (HSSD). Linear mixed e�ect models with random

intercept, random slope, and both were used to estimate the parameters required

for the CD4 depletionmodel to determine the best-fittedmodel for DDD, stratified

by the route of transmission, gender, and age group.

Results: The DDD was estimated in 11,373 patients including 4,762 (41.87%)

injection drug users (IDUs), 512 (4.5%) men who had sexual contact with men

(MSM), 3,762 (33.08%) patients with heterosexual contacts, and 2,337 (20.55%)

patients who were infected through other routes of HIV transmission. The total

mean DDDwas 8.41± 5.97 years. Themean DDDwas 7.24± 0.08 and 9.43± 6.83

years in male and female IDUs, respectively. In the heterosexual contact group,

DDD was obtained as 8.60 ± 6.43 years in male patients and 9.49 ± 7.17 years

in female patients. It was also estimated as 9.37 ± 7.30 years in the MSM group.

Furthermore, patients infected through other transmission routes were found with

a DDD of 7.90 ± 6.74 years for male patients and a DDD of 7.87 ± 5.87 years for

female patients.

Conclusion: A simple CD4 depletion model analysis is represented, which

incorporates a pre-estimation step to determine the best-fitted linearmixedmodel

for calculating the parameters required for the CD4 depletion model. Considering

such a noticeably high HIV diagnostic delay, especially in older adults, MSM, and

heterosexual contact groups, regular periodic screening is required to reduce

the DDD.
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1. Introduction

Human immunodeficiency virus (HIV) is one the leading

causes of morbidity and mortality in developing countries.

Globally, 38.4 million people were living with HIV in 2021; and

∼650,000 people died from acquired immunodeficiency syndrome

(AIDS)-related illnesses in 2021 (1). To end the HIV epidemic,

United Nations Program on HIV and AIDS (UNAIDS) committed

all countries to the 90-90-90 goals, in which 90% of patients should

be aware of their condition, 90% received antiretroviral therapy,

and 90% achieved viral suppression (2).

The prevalence of HIV/AIDS has been reported to be <1%

in the general population. Iran has been ranked among the

countries with a concentrated epidemic, as this infection is mainly

concentrated among key individuals including people who inject

drugs (PWIDs), men who have sex with men (MSM), and female

sex workers (FSWs) (3, 4). That is, according to the latest available

reports, the disease prevalence was 9.7–20.5% among injection drug

users (IDUs) (5), 2.23% in prostitutes, 2.5% in prisoners, and 1.7%

in homeless people (6–8). In addition, in a study on the HIV Case

Registry System of Iran till late 2021, this is estimated that 53,000

people were living with HIV in Iran, of whom 43 and 30% were

diagnosed and received antiretroviral therapy (ART), respectively,

(5). Moreover, the United Nations Joint Program onHIV and AIDS

(UNAIDS) estimates that more than 90,000 people in this country

are living with HIV (3); however, the prevalence of the disease

varies in high-risk groups.

People living with HIV/AIDS (PLWHA) who are unaware of

their disease are responsible for 40% of the disease transmission

in the United States. These individuals miss golden periods

of improving their treatment outcomes and avoiding HIV

transmission (9). However, with the increasing use of diagnostic

tests, the share of HIV-infected people who are aware of their

condition is steadily increasing, leading reduction in high-risk

behaviors and an increase in the use of ART, which could eventually

reduce the risk of transmission (9, 10). As a consequence, delayed

diagnosis is mainly observed among migrants, high-risk groups,

people with less access tomedical screenings, those aged> 40 years,

and those who have children (11).

Due to the variations in the definition of delayed diagnosis,

the incidence of delayed diagnosis has been explicated differently.

Studies conducted in the UK reported the incidence of 15 and

30% using the CD4 count < 200 and < 50 cells/µL definitions,

respectively (10). In the United States, it is calculated as 43%

using the CD4 count < 200 cells/µL definition (12), with a

median delay of 3.0 years. In Italy, it is reported as 24% using the

definition “diagnosis to AIDS occurrence interval of <8 weeks”

(12). Moreover, in the Netherlands, a mean delay of 6.1 years was

reported among MSM during 1984–1995, which declined to 2.6

years in 2011 (13).

Generally, most HIV/AIDS patients are not diagnosed at the

early stage of the infection (14). There is often no history of regular

HIV testing in newly diagnosed patients, leading to uncertainty

about the duration of infection. Such information about the

interval between the onset of infection to diagnosis would be

essential for the health surveillance system to monitor HIV early

detection strategies (i.e., motivation-enhancing strategies) as well

as to determine the incidence and prevalence of the disease in a

population (14). CD4 cell count depletion can be further applied

to estimate other epidemic measures such as HIV incidence and

prevalence. This model is based on information on biomarkers

(e.g., CD4, HIV viral load) and demographic factors (e.g., age, sex),

which can be further extended to include various determinants of

health (15). Therefore, owing to the paucity of information on the

duration of delayed diagnosis (DDD) in Iran, the present study

sought to estimate the DDD among HIV patients.

2. Methods

2.1. Study population and database

This hybrid cross-sectional historical cohort study was

conducted on the national HIV surveillance system database

(HSSD) from 1993 to 2019. In Iran, all of the health centers affiliated

with the medical universities, as well as the non-profit health

centers, have to report and register new cases to receive routineHIV

care according to the national protocol. The HSSD’s mission was to

act as the central hub for reporting, medical consultation, covering

HIV screening and testing in high-risk groups, providing support

services, and allocating routine HIV cares including periodic

physician visits, CD4 cell count measurement, viral load testing,

hepatitis C virus (HCV) and hepatitis B virus (HBV) testing, and

other routine assessments. These measures were then registered in

the embedded data management software in HSSD and sent to the

counseling centers for behavioral disorders and the Iranian Center

for Infectious Disease Control and Prevention (CDC). Since the

HSSD was established on 8 December 1993, after excluding infants

born with HIV/AIDS, 17,062 (mean age of 34.14 ± 10.77 years,

69.49% male patients) confirmed patients have been registered

till 16 March 2019. The most prevalent high-risk groups were

injection drug users (IDUs) (42.83%) and heterosexual contact

subjects (33.83%). Furthermore, the mean baseline CD4 count was

404.92± 520.78 cells/µL. Details are available in Table 1. The study

was performed according to the ethical guidelines expressed in the

Declaration of Helsinki and the Strengthening of the reporting of

observational studies in epidemiology (STORB) guideline.

2.2. Estimation of the duration of delayed
diagnosis

The CD4 depletion model proposed by Song et al. (16) was

utilized to estimate the DDD. The CD4 depletion model is a

back-calculation method, which is widely used to calculate the

incidence and prevalence of HIV. This method requires reporting

system data, which is easier to be obtained than mathematical

methods. This method is developed based on the assumption

that the distribution of delayed diagnosis is constant over time.

Based on this model (16), the duration of infection (DDD)—

from initial infection to the HIV diagnosis or first CD4 cell count

measurement—can be calculated using the following formula: Ti =
(
√
CD4baseline−ai)

bi
, where Ti is the duration of infection (DDD), ai is

the random intercept, and bi is the random slope.
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TABLE 1 Characteristics of the national HIV/AIDS surveillance system database (HASS) from 8 December 1993 to 16 March 2019.

Variable Value

Total Parameter estimation
step

DDD estimation step

(n = 17,062) (n = 2,251) (n = 11,373)

Sex

Male 11,856 (69.49)a 1,486 (66.01) 8,028 (70.58)

Female 5,206 (30.51) 765 (33.99) 3,345 (29.42)

Age, yeas 34.14± 10.77 [1–87]b 32.87± 10.24 [15–72] 34.56± 10.63 [7–82]

IDUs

No 9,754 (57.17) 1,255 (55.76) 6,611 (58.13)

Yes 7,308 (42.83) 996 (44.24) 4,762 (41.87)

Heterosexual contact

No 11,290 (66.17) 1,480 (65.75) 7,611 (66.92)

Yes 5,772 (33.83) 771 (34.25) 3,762 (33.08)

MSM

No 16,231 (95.13) 2,153 (95.65) 10,861 (95.5)

Yes 831 (4.87) 98 (4.35) 512 (4.5)

Vertical transmission

No 16,502 (96.72) –† –†

Yes 560 (3.28)

Other routes of transmission

No 14,098 (82.63) 1,865 (82.86) 9,036 (79.45)

Yes 2,964 (17.37) 386 (17.14) 2,337 (20.55)

Baseline CD4 count, cells/µL 404.92± 520.78 [20–11,830] 536.02± 415.60 [10–5,052] 436.15± 416.55 [12–4,502]

aCount (%).
bMean± standard deviation [minimum–maximum].
†Excluded from the study.

IDUs, injection drug users; MSM, male-to-male sexual contact.

To estimate themodel parameters (ai and bi), repeated CD4 cell

count measurements were required before the initiation of ART.

Therefore, at this step, only the patients who had repeated—at least

two repeated—measurements of CD4 cell count before initiating

ART were selected (historical cohort step). At this step, a total

of 2,251 HIV patients (mean age of 32.87 ± 10.24 years, 66.01%

male patients) were selected. The most prevalent high-risk groups

were IDUs (44.24%) and heterosexual contact subjects (34.25%).

In addition, the mean baseline CD4 count was 536.02 ± 415.60

cells/µL (Table 1).

Then, we used linear mixed models to estimate the model

parameters, given that each patient was identified with different

CD4 cell counts at the time of diagnosis. Furthermore, these models

were required to predict the trend of CD4 cell counts for each

patient over time. To select the best-fitted model, a linear mixed

model with a random intercept, a linear mixed model with a

random slope, and a linear mixed model with a random slope

and intercept were assessed with the consideration of route of

transmission, gender, and age group. Then, each model’s output

indices of diagnostic models comprising the Bayesian Information

Criterion (BIC), Akaike Information Criterion (AIC), and log-

likelihood were compared by likelihood ratio test (LRT). When two

models fit significantly, the model with a narrower 95% confidence

interval was selected as the final model (Supplementary material).

Following the estimation of the model parameters, those were

generalized to all of the patients who had at least one pre-treatment

(baseline) CD4 cell count measurement to estimate Ti, considering

the route of transmission, gender, and age group (cross-sectional

step). At this step, a total of 11,373 HIV patients (mean age of

34.56± 10.63 years, 70.58% male patients) were selected. The most

prevalent high-risk groups were IDUs (41.87%) and heterosexual

contact subjects (33.08%). Furthermore, the mean baseline CD4

count was 436.15± 416.55 cells/µL (Table 1).

Then, to calculate the age at the onset of infection,

the duration of infection (Ti, DDD) was subtracted

from the age at HIV diagnosis (or the first CD4 cell

count measurement): Age at onset of infection =

Age at the first CD4measurement (diagnosis)− Ti.

Data analysis was carried out using R programming software

(version R 4.1.1, lme4 package) and Stata (version 15). Mean and
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standard deviation (SD), as well as median [interquartile range

(IQR)] and 95% confidence interval (CI), were used to show the

quantitative variables, and frequency and percentage were used to

show the qualitative variables. Statistical tests, including t-test, one-

way ANOVA, and Kaplan–Meier plot, were used to compare the

DDD and age at the onset of infection according to transmission

route, gender, and age group. The Kaplan–Meier survival analysis

used DDD as the function of survival based on the four major

transmission routes. In all analyses, a cut-off value of 0.05 was

considered statistically significant for the P statistic.

3. Results

The calculated CD4 depletion model parameters (ai and bi)

are shown in Table 2. Furthermore, the linear mixed model with

a random slope and intercept was selected as the best-fitted model

among male IDUs and male patients with heterosexual contact(s),

as well as the patients who were infected through other routes of

transmission, while the linear mixed model with a random slope

was selected for female patients of these groups, as well as MSM

patients (Supplementary material).

The estimated DDD and age at the onset of infection stratified

by the transmission route, age, and gender are yielded in Table 3.

The total mean DDD was 8.41 ± 5.97 [median (IQR): 6.92 (4.63,

13.10)] years. Accordingly, there was no significant difference

between male and female patients with respect to the total mean

DDD regardless of transmission route (8.52 ± 6.06 vs. 8.44 ± 6

years, P = 0.631). Mean DDD was 7.24 ± 0.08 and 9.43 ± 6.83

years in male and female IDUs, respectively. In the heterosexual

contact group, it was 8.60 ± 6.43 years in male patients and 9.49±

7.17 years in female patients. In both IDUs and heterosexual contact

groups, mean DDD was statistically higher in female patients than

male patients (P < 0.001 in both). The mean DDD was 9.37± 7.30

years in the MSM group. Moreover, in patients who were infected

through other routes of transmission, DDD was 7.90 ± 6.74 years

in male patients and 7.87 ± 5.87 years in female patients, without

no significant difference (P = 0.22).

In all groups, older male patients had a significantly higher

mean DDD than the younger patients [P (IDUs) < 0.001,

P (heterosexual contact) < 0.001, P (MSM) < 0.001, P (other

routes of transmission) = 0.002]. Furthermore, the mean DDD

was significantly increased with age among female patients in

the heterosexual contact group (P < 0.001). However, there was

no statistical difference in mean DDD between the age groups

of female patients who were infected through other routes of

transmission (P = 0.272) (Table 3).

The total mean age at the onset of infection was 28.26 ± 10.04

[median (IQR): 27.77 (21.85, 33.83)] years. It was statistically higher

inmale patients compared to female patients (28.44± 9.89 vs. 26.97

± 11.02 years, P < 0.001). The mean age at the onset of infection

was 29.60± 0.11 and 26.71± 11.07 years in male and female IDUs,

respectively, representing that male patients were infected at older

ages (P < 0.001). Similarly, the mean age at the onset of infection in

male patients who were infected through heterosexual contact was

higher than that of female patients (26.48± 10.69 vs. 24.05± 10.37

years, P < 0.001). This measure was 24.53 ± 9.99 years in MSM.

Furthermore, in patients who were infected through other routes

of transmission, the mean age at the onset of infection was 30.38

± 12.06 years in male patients and 28.54 ± 11.85 years in female

patients, which was significantly higher inmale patients (P< 0.001)

(Table 3).

Using survival analysis, the median DDD was 6.27 (95% CI:

6.10, 6.47) years in the IDUs group, 7.61 (95% CI: 7.38, 7.93)

years in the heterosexual contact group, 7.50 (95% CI: 6.87, 7.99)

years in the MSM group, and 7.05 (95% CI: 6.82, 7.31) years

in patients who infected through other routes of transmission.

The difference among these groups was statistically significant

(P < 0.001) (Figure 1).

4. Discussion

In the present study, the DDD and age at the initial

HIV infection were estimated using the data from the national

HIV/AIDS surveillance system in Iran. The results majorly showed

that the mean DDD was widely different based on the transmission

route. Accordingly, the shortest and longest DDD were observed

in IDUs and MSM groups, respectively. In addition, generally, the

mean DDD was significantly prolonged with an increase in age in

all the transmission routes. In addition, female patients had a longer

DDD compared to male patients.

Until now, a few studies have estimated the duration from HIV

infection to its diagnosis, most of which were qualitatively carried

out with varying definitions of delayed diagnosis; i.e., time-based

definition (less than a year from diagnosis to the development of

AIDS), CD4 count at the time of diagnosis (ranged 50–350 µl),

or clinically symptomatic at the time of diagnosis (10). Therefore,

these studies reported different duration of HIV delayed diagnosis

estimates, making it sophisticated to compare them and draw a big

picture (10).

In the current study, the mean and median DDD were 8.41 and

6.92 years, respectively. Similarly, Hall et al. (17) used data from

the National HIV Surveillance System (NHSS) in the United States

to estimate DDD during 2014–2018 based on a CD4 depletion

model analysis. They found that the median DDD decreased from

3.58 years in 2014 to 3.33 years in 2018, indicating a 1.5% annual

decrease. Another study using the CD4 depletion model in the

United States in 2013 reported the mean and median of DDD

as 7 and 5.4 years, respectively. In 2011 also, the mean and

median DDD were estimated at 5.6 and 3.6 years, respectively (17).

Furthermore, in van Sighem et al.s’ study using multi-state analysis

of HIV surveillance data of the Netherlands, the mean DDD was

6.1 years in MSM patients during 1984–1995, which showed a

decrease to 2.6 years in 2011 (13). In addition to the existing

definition heterogeneity, these differences might be attributed to

the diverse strategies of the HIV surveillance systems including

screening programs in high-risk groups, availability of diagnostic

tests, periodic HIV care, stigma and discrimination, socioeconomic

status, and access to hidden high-risk groups in the society.

In line with the present study, the previous studies

demonstrated that IDUs had a shorter DDD in comparison

to those with other routes of transmission (18, 19). Similarly, Lott

et al. (20), mentioned that the stigma and discrimination of HIV

in society, especially in sensitive groups such as MSM and FSW,

can cause more difficult access and fewer tests; therefore, delays
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TABLE 2 Estimation of CD4 depletion model parameters using the national HIV/AIDS surveillance system database (HASS) in male and female patients.

Transmission
category

Intercept (ai) Slope (bi)

Value SE Coe�cient SE 95% CI

Males

IDUs

15–25 y 24.18 0.7 −1.87 0.33 −2.56,−1.27

26–35 y 22.4 0.37 −1.26 0.14 −1.58,−0.94

>36 y 19.75 0.52 −0.64 0.19 −1.05,−0.26

Heterosexual contact

≤32 y 22.74 0.46 −0.89 0.16 −1.27,−0.54

>32 y 20.13 0.55 −0.74 0.2 −1.17,−0.33

MSM† 20.8 0.73 −0.57 0.17 −0.92,−0.22

Others† 20.84 0 .48 −0.88 0.17 −1.27,−0.51

Females

IDUs†(>16y) 24.05 0.71 −2.06 0.9 −3.84,−0.28

Heterosexual contact

≤32 y 24.09 1.04 −0.93 0.44 −1.80,−0.07

>32 y 21.32 0.99 −0.54 0.25 −1.05,−0.04

All parameters refer to square root transformed CD4 counts.

Slopes reflect changes per each year.
†All ages; small sample size in this particular group was not allowed for stratification.

SE, standard error; CI, confidence interval; IDUs, injection drug users; MSM, male-to-male sexual contact.

in diagnosis can be reported more in such groups. In addition, it

might be also partially attributed to the higher rate of screening

tests in this high-risk population.

Most previous studies showed that older age—especially > 40

years—generally, is a risk factor for the delayed diagnosis of HIV

(10, 21, 22). In a study conducted in Iran, using the definition

“interval of <3 months for diagnosis to CD4 cell count of <350”,

they found a prevalence of 75.3% late diagnosis.

The results also indicated that age and comorbid infection with

HCV increase the odds of late diagnosis by 72 and 65%, respectively

(23). In another study conducted by Mohammadi et al. (24), on

data from the Iranian population, the prevalence was reported

as 58.2%, according to the same definition as the just-mentioned

study. Furthermore, the authors showed that delayed diagnosis was

3.5 times higher in patients aged > 50 years, 2.89 times higher in

patients with blood-transmitted HIV, 2.06 times in patients with

comorbid tuberculosis infection, and 1.38 times higher in male

patients. In the present study, however, the prevalence of delayed

diagnosis was lower in male patients than in female patients, which

could be related to the study design and use of different definitions.

Another finding of our study was the higher mean DDD in

female patients, which was in line with the results of the study

carried out by Mugavero et al. and Sabin et al. (21, 25). A study

conducted by Adler et al. (10), which considered CD4 < 50 as

the indicator of delayed diagnosis, showed that female patients

more often presented late. Furthermore, it is shown that inpatient

diagnosis of HIV infection is significantly more common among

women and older patients (21). However, a majority of the

literature is against this finding (10, 26, 27). Of note, such

differences might result from cultural differences as well as a social

stigma among Iranian girls and women. Differences in study design

could be also influential.

In addition, DDD was highest among the MSM group followed

by the heterosexual contact group and patients who were infected

through other routes of transmission. A European study also

demonstrated that MSM had the highest prevalence of delayed

diagnosis (10). However, again, an ample deal of evidence is against

this finding, reporting the highest prevalence of delayed diagnosis

in the heterosexual contact group (17, 28, 29). In another study in

Spain, the risk of delayed diagnosis was higher in patients with a

history of heterosexual contact and IDUs compared to the MSM

group (30). In Iran, MSM and heterosexual contact groups have

apparently the highest rate of delayed diagnosis, probably due to

cultural and social issues. In a study conducted in Iran, nearly all

patients reported experiencing stigma and discrimination by their

healthcare providers in various contexts. From the perspective of

patients, healthcare providers’ fear of becoming infected with HIV,

and religious and negative opinions about HIV, lead to high levels

of stigma (31). Moreover, they are usually considered as a hidden

and neglected group of the community who usually do not declare

their sexual contact experiences and have not a sufficient access to

HIV testing and care compared to other people.

Learned from the literature, common risk factors associated

with delayed diagnosis of HIV include migration, older age,

heterosexuality, male gender, living in less HIV-prevalent areas,

and having a child (11). Despite the availability of free diagnostic

tests and consultation services and the guaranteed confidentiality

of patients’ identity data in harm reduction centers in Iran, the

relatively low rate of HIV screening tests might still remain an

obstacle to the higher delayed diagnosis rates in this country.
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TABLE 3 Duration of delayed diagnosis and age at the onset of infection in HIV patients using CD4 depletion model on the national HIV/AIDS

surveillance system database (HASS).

Group Duration of delayed diagnosis (Ti) P
† Age at the onset of infection P

†

Male Female Male Female

Total 8.52± 6.06 8.44± 6 0.631 28.44± 9.89 26.97± 11.02 <0.001

IDUs

15–25 3.94± 2.84 – – 23.21± 0.19 – –

26–36 5.59± 4.11 – – 27.75± 5.84 – –

>36 10.11± 7.03 – – 33.45± 9.52 – –

P‡ <0.001 – – <0.001 – –

Total 7.24± 0.08 9.43± 6.83 <0.001 29.60± 0.11 26.71± 11.07 <0.001

Heterosexual contact

15–25 7.31± 5.79 7.73± 6.28 0.507 15.41± 5.96 14.14± 6.19 0.122

26–36 8.34± 6.27 9.08± 6.60 0.042 22.85± 6.81 21.99± 6.73 0.028

>36 9.4± 6.75 11.16± 8.21 <0.001 35.30± 10.20 32.83± 10.95 0.001

P‡ <0.001 <0.001 – <0.001 <0.001 –

Total 8.60± 6.43 9.49± 7.17 <0.001 26.48± 10.69 24.05± 10.37 <0.001

MSM

15–25 6.68± 5.71 – – 17.21± 5.69 – –

26–36 9.60± 7.16 – – 22.28± 7.47 – –

>36 10.15± 7.97 – – 32.75± 1,041 – –

P‡ <0.001 – – <0.001 – –

Total 9.37± 7.30 – – 24.53± 9.99 – –

Others

15–25 7.08± 4.98 6.98± 5.74 0.883 18.02± 8.05 15.25± 7.43 0.007

26–36 7.49± 7.25 7.84± 60 0.538 25.22± 8.47 23.71± 6.72 0.019

>36 8.44± 6.55 8.17± 5.80 0.563 37.70± 10.91 36.83± 9.91 0.253

P‡ 0.002 0.272 – <0.001 <0.001 –

Total 7.90± 6.74 7.86± 5.87 0.22 30.38± 12.06 28.54± 11.85 <0.001

†P derived from t-test for comparison of means of duration of delayed diagnosis and age at the onset of infection in male and female patients.
‡P derived from the one-way ANOVA comparison of means of duration of delayed diagnosis and age at the onset of infection in different age groups.

IDUs, injection drug users; MSM, male-to-male sexual contact.

This issue can be attributed to unawareness about the locations

of testing and harm reduction centers, illiteracy about the disease,

unwillingness and resistance to undergo screening tests, and fear of

positive testing and disease-related stigma (32). By and large, it is

necessary to conduct more studies about the reasons for lower rates

of HIV testing among different groups in Iran.

Delayed HIV diagnosis can negatively affect target

HIV outcomes including the rapid progression of the

disease, death, inappropriate response to ART, reduced

general health due to the possibility of transmission, and

socioeconomic consequences (33, 34). Therefore, to achieve

the UNAIDS “90-90-90” targets (35), effective programs

for periodic screening among high-risk and hidden groups

are demanded.

4.1. Limitations

To calculate the parameters of the CD4 depletion model,

repeated measurements of CD4 cell count before the initiation

of treatment were required, which inevitably decreased the size

of the population in the first step of the analysis. The limited

number of patients in the MSM group was another limitation

of the study, which could affect the accuracy of the parameters’

estimation. Furthermore, because of the small sizes of groups with

transfusion-transmitted and occupational HIV infection, as well

as those with an unknown route of transmission, we aggregated

them into the “Other routes of transmission” group; therefore,

this study was mute on DDD estimations in these groups of

HIV/AIDS patients.
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FIGURE 1

Kaplan–Meier survival probability of delayed diagnosis in HIV

patients in Iran (P <0.001 of log-rank test for equality of survivor

functions).

4.2. Strengths of the study

This study was the first investigation in Iran, carried out to

estimate theHIV/AIDSDDD in a large sample size within a 27-year

time frame. Up to now, different definitions of delayed diagnosis

have been employed in various studies, making the comparison a

complex work. Nonetheless, the present study estimated the DDD

using the database of the national HIV/AIDS surveillance system

by using the CD4 depletion model.

5. Conclusion

Delayed HIV diagnosis is important for controlling the disease

and preventing its transmission in the community. In this study,

we represented a simple CD4 depletion model analysis using

the real-world surveillance system data to estimate DDD, which

incorporates a pre-estimation step to determine the best-fitted

linear mixed model for calculating the parameters required for

the CD4 depletion model. We showed prolonged HIV diagnostic

delays, especially in older, MSM, and heterosexual contact

populations, as well as a shifted pattern of disease transmission

in Iran. Hence, this is recommended to consider regular periodic

screening and increase the frequency of diagnostic testing in these

groups to reduce DDD.
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People living with HIV have unique resources to offer each other and health systems. 
This study investigated how peer navigation might contribute to a socially supportive, 
health enabling environment in Victoria, Australia. We used semi-structured interviews 
with 30 program staff, management, peer workers and clinician stakeholders. Our 
analyses considered the interplay between the program, users, HIV-related stigma 
and discrimination and the health service environment. Peer relationships offered 
reassurance, acceptance and belonging, which people living with HIV can use to create 
personal change. Peer engagement coproduced insights for life with HIV and may help 
to overcome stigma and structural barriers to access services and community support. 
As a partnership between peer and clinical services, participants described how the 
program fostered appreciation of peer practices and insights, which were used to 
improve the quality and continuity of care offered in the state. These findings allude 
to the value of the community engagement and policy alignment peer responses 
produce and can be used to guide implementation of similar programs elsewhere.

KEYWORDS

HIV, peer navigation, quality of life, stigma and discrimination, qualitative, 
implementation

1. Introduction

A community and peer response to HIV has long existed in Australia. The communities 
most affected by HIV and AIDS, including people living with HIV, mobilised early in the 
epidemic to participate in leadership, policy development and the promotion of awareness and 
prevention practices (1, 2). Such partnerships are now recognised globally as critical to the 
success of any HIV response (3, 4).

Much of the focus of Australia’s peer response has shifted to support people who are HIV 
positive to live their lives to their full potential. Stigma, discrimination and intersecting health 
inequities remain persistent problems, despite biomedical advances in treatment and prevention, 
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(5–8). Reaching beyond clinical outcomes to improve quality of life is 
now a major focus of the Australian response (9). Ongoing investment 
in the delivery, evaluation, and adaptation of peer programs has, 
however, been somewhat fragmented (1, 10).

Peer-based support and approaches take many forms. Underpinning 
the peer approach is the knowledge that people from similar 
communities, backgrounds, and experiences have unique resources to 
offer each other (11). At its core, peer support is a system of giving and 
receiving help to bring about desired personal or social change, 
grounded in principles of reciprocity, mutual respect, and equality (12). 
Supportive peer relationships can exist within naturally occurring 
networks, self-help and support groups or community controlled and 
operated services. A growing body of research positions peers providing 
health systems navigation and support through complex issues and 
service environments as a more formal occupation for people living 
with HIV working alongside healthcare practitioners (13, 14).

Peer navigation and support have been associated with a wide 
range of benefits. Peers supporting people experiencing severe mental 
health challenges have shown promising increases in quality of life, 
self-esteem and efficacy, social connectedness, empowerment and 
engagement in treatment, services and community (15). Research 
investigating peer interventions for people living with HIV, however, 
has tended to focus on individual behavioural effects related to specific 
continuum of care outcomes (16). A recent scoping review shows that 
there has been little research to understand how HIV peer navigation 
programs can influence culturally and contextually informed 
assessments of health, such as quality of life (14).

The purpose of this article is to explore how peer navigation programs 
might contribute to a socially supportive, health enabling environment 
for people living with HIV. Moore and Dietze used the concept of the 
enabling environment to reframe discussions of reducing drug-related 
harm often defined by strategies focused at the level of the individual (17). 
They advocate for placing greater emphasis on addressing the social and 
environmental determinants that facilitate or impede behaviour change. 
We  similarly seek to recognise that an individual’s quality of life is 
influenced not only by their behaviour, but also by community, care, 
support and service environments. Within this frame our study aimed to 
better understand how peer navigated guidance may mediate or facilitate 
personal, social and service change that improves quality of life people 
living with HIV. We also seek to acknowledge that peer programs engage 
and influence communities as part of and in collaboration with them (18). 
Observing how a peer program learns, adapts, and aligns with the HIV 
service environment in response to its engagement with its social system 
can capture its wider impact and elicit practical knowledge to guide many 
aspects of program delivery, partnership, and policy development (19). 
Our analyses consider the nature of peer engagement and the interplay 
between the program, users, the people living with HIV community, 
HIV-related stigma and discrimination and the health service 
environment so that findings may be used to improve the impact and 
implementation of similar programs.

2. Materials and methods

2.1. Research setting and program 
description

This article reports findings from an implementation study of an 
HIV peer navigation program operating in Victoria, Australia. Living 

Positive Victoria, a community-controlled organisation representing 
people living with HIV, established the peer navigation program 
in 2018.

Unlike other peer programs operating in Victoria, peer navigator 
positions were funded to respond to requests for tailored, in-person 
support from clinical partners. Navigators had broad scope to support 
clients across any health issue or quality of life concern they had in 
relation to HIV. Individual sessions lasted an hour or so, but client 
access to the program was not limited.

Three people living with HIV were recruited as navigators. Living 
Positive Victoria selected navigators with skills and experiences 
demonstrated through engagement with diverse communities of 
people living with HIV in Victoria. This includes women and 
heterosexual men, gay and bisexual men and men who have sex with 
men, and people from migrant backgrounds. Roles were part-time 
and paid in-line with national skills-based awards for social and 
community work. Navigators received training and supervision from 
Living Positive Victoria.

The program established formal referral relationships with five 
major treatment centres in Melbourne. Partner clinics spanned two 
general practices, two hospital-based infectious disease clinics and the 
only large, publicly funded sexual health clinic available to all people 
in the state at no cost.

2.2. Participants and approach

Our approach drew on community participatory research 
principles. The delivery of the peer navigation program was driven by 
the participating community organisation and its partner clinics 
rather than the academic members of the research team. 
Representatives from these organisations assisted in the design of 
appropriate research methods, participant recruitment, the evaluation 
of findings and authorship of journal articles. Findings involving the 
participation of service users will be reported elsewhere.

This article draws on engagement with 30 staff and 
representatives from Living Positive Victoria and its partner clinics. 
This included three peer navigators, four members of leadership and 
management, and four peer workers delivering other initiatives at 
Living Positive Victoria. Among the clinician stakeholders were five 
infectious disease specialists, eight nurses and clinical support staff, 
and two nurse practitioners who worked across the two public 
hospitals and the sexual health clinic. Four general practitioners 
(GPs), two from each clinic, participated in the study. The infectious 
disease and general practitioners included members of clinic 
management and casuals who worked fractional hours across several 
partner clinics.

We selected study participants who had close working knowledge 
of the peer navigation program. As peer workers, program staff and 
clinical stakeholders, participants were aware of the care and support 
needs of a range of different communities of people living with HIV in 
Victoria as well as contextual factors relevant to the program’s success. 
Key program staff and partners were identified through meetings with 
program management and invited to participate directly by the research 
team. A wider invitation to all staff who had knowledge or involvement 
with the program was sent by management in email communications.

Participants provided written and oral informed consent. Ethical 
approval was obtained from the La Trobe University (HEC19033) and 
Alfred Health (HREC53336).
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2.3. Data collection and analysis

In this article we draw on data collected in interviews and focus 
groups held June 2019 to February 2020. These provided detailed 
accounts of the peer navigation program’s operation and how it 
learned, adapted, and aligned with the HIV service environment in 
response to its engagement with its social system.

The first author held four focus group discussions (FGD) with 
larger staff groups of peer navigators, other peer workers, and nurses 
and clinical support staff working across two separate clinics. 
Interviews were held in person or over the phone with infectious 
disease specialists, nurse practitioners, GPs, and members of 
leadership and management at Living Positive Victoria.

Interviews and focus groups were semi-structured. The 
interviewer asked participants to describe their involvement with the 
program and how they believe it operated to effect changes in the HIV 
care and service environment and the health and wellbeing of service 
users. Participants were then asked if there were any recommendations 
they would make, or lessons learned from implementing the program.

The first author transcribed and thematically analysed data in a 
manner similar to that described by Braun and Clarke (20). Interviews 
were recorded, transcribed, read and reread after which codes and 
categories were developed. The study team further refined codes and 
categories into themes with attention paid to commonalities and 
connections across the sample, and implications within the broader 
research literature. Feedback from representatives of Living Positive 
Victoria and clinical stakeholders guided the evaluation of 
our findings.

3. Findings

Our findings indicate that the peer navigation relationship could 
produce insights and a sense of acceptance, belonging and reassurance 
that facilitated connection to services and community contexts that 
enable better quality of life. These themes are explored with 
consideration to the quality of peer engagement and the inhibiting 
effects of stigma on health and help-seeking behaviour for socially 
isolated people living with HIV. A fourth theme, the missing link, then 
considers how collaboration between clinical and peer providers 
contributed to the quality and continuity of care and support services.

3.1. Finding acceptance, belonging, and 
reassurance within peer navigation 
relationships

Participants from all groups spoke to the isolating effects of HIV 
stigma. Fearing or holding stigma was believed to prevent people 
living with HIV from seeking help and support from friends, family, 
partners, and peer services. As one GP explained, “we do meet people 
who six years, twelve years on have still not disclosed to more than 
one or two people or no-one even.” Culturally diverse new and 
temporary migrants, including gay and bisexual men and people 
from low prevalence groups, such as heterosexual men and women, 
were identified as the people living with HIV most likely to 
experience long-term isolation and its effects on self-esteem 
and wellbeing.

Support from peer navigators was positioned as a safe and 
effective way to help clients feel accepted and connected as a person 
living with HIV. Most participants said that simply meeting or 
befriending another person living with HIV could foster a sense of 
belonging. Feelings of being accepted, cared for, valued and 
understood were believed to be  enhanced by peers who could 
demonstrate credible insight into personal struggles. Focus group 
discussions with navigators suggested that the dynamic of peer 
support encouraged such displays of struggle, empathy, and 
understanding. As one peer navigator explained, listening to the 
stories of clients is augmented by sharing.

With my clients there’s definitely a lot of back and forth and 
sharing of personal experiences and just relating as a human 
being. I don’t try to separate myself from my crew. My life is as 
messy as yours sometimes, my life is as great as yours sometimes. 
I do a lot of that, there's a lot of talking and sharing. And listening 
[peer navigator FGD].

Peer workers, program staff and management expected 
exchanges in which peers “relate … as human beings” to challenge 
negative perceptions of people living with HIV and provide a sense 
of normalcy. Peer workers also said that navigators offered a model 
of living proudly with HIV which clients could use to transform 
their own self-image. One peer navigator who grew up in a South 
Asian culture where homosexuality and HIV were heavily 
stigmatised explained that having this shared experience with some 
clients helped him to identify when they struggled with similar 
issues and challenge world views within the safety of the 
peer relationship.

Participants across all groups expected navigators who modelled 
a journey from diagnosis to living well with HIV to reduce concerns 
people experienced in relation to their own health, wellbeing, and 
lifegoals. Aspirations included having successful relationships and 
careers, children, or migrating to Australia. This sentiment was 
captured in a discussion between two nurses in a focus group from 
one clinic,

The proof is in the pudding really, like we can talk our heads off 
about how you're going to be  fine, but if they actually meet 
someone who is…

Who is fine yeah?

And who is not only fine but is thriving.

Yeah.

That’s, I  think, that’s much more powerful than any nurse or 
doctor telling them they're going to be fine.

Confirming treatment information from another trusted source 
was highly valued by clinicians, who expected that newly diagnosed 
people might not retain information provided at diagnosis.
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3.2. Peers coproduce insights for life with 
HIV

Participants from all groups consistently conveyed the belief that 
peer navigators are the experts in life with HIV. Contemporary issues 
participants thought to influence the quality of life experienced by 
clients of the program and people living with HIV in Victoria more 
broadly included managing treatment and health concerns, migrating 
with HIV, disclosure and maintaining a fulfilling sex life and 
relationships with partners, friends, and family. Participants from all 
groups expected peer navigators to have practical and relevant advice 
based on their own experiences. Peer workers and program staff were 
clear that navigators create these insights collaboratively, within peer 
relationships, the people living with HIV community and the peer 
response to HIV.

In a focus group, two peer navigators talked about different 
approaches towards helping clients with problems.

You actually act as a sounding board for them, so they sort of 
bounce off ideas that they themselves have and how they want to 
approach their challenges, and it’s like they almost figure the 
answer out for themselves in that session. We pretty much listen 
to them. Although it helps if you know what to say in response.

I don’t know. I think it’s a lot of information sharing as well. That 
listening is important of course, but it’s having that space where 
they can come that most people don’t have anywhere else, and 
then of course like it’s a lot of talking and sharing of information, 
and you know where can you go? What can you do? What do 
we have?

As this exchange shows, navigators described a collaborative 
process to find tailored solutions based on the personal preferences, 
contexts and values of individual people living with HIV. As the 
second navigator clarifies, “listening is important” to realise this goal, 
but they were readily able provide information, resources and advice 
to guide which steps to take next.

Some peer insights came directly from navigators’ own life 
experiences. When advising clients on the process for securing visas 
and residency in Australia, one peer navigator said that they 
recommend a knowledgeable and trusted migration agent who 
supported their partner’s successful application for a visa. They were 
able to talk to clients about the most effective strategies to overcome 
discrimination and succeed in other pathways to residency because 
many other peers and clients had produced these insights together. 
Another peer navigator spoke of discussions with men from East, 
South, and Southeast Asia about preserving close connections with 
family while being attracted to other men, living with HIV and 
exploring gay or bi identity in Australia. His own experience taught 
him that it was possible to keep family ties intact while holding an 
empowered sense of himself as a gay man living with HIV from South 
Asian heritage. In his conversations with many men from similar 
backgrounds he  emphasised personal choice and the validity of 
protecting oneself from experiencing rejection or discrimination by 
not revealing HIV status to friends and family.

Program staff and peer workers were clear that peer navigator 
expertise was enhanced by knowledge the peer response in Victoria 

had gathered through its long-term engagement with the community. 
One peer navigator elaborated on this claim made by another in a 
focus group discussion.

I think [peer navigation] is what Living Positive Victoria is about. 
Peer support is what it's always been doing, and for that 30 years 
it’s been around it’s always been about engaging the community, 
about supporting the community. It’s like what [they] said. It’s a 
reflection of that. It’s an extension of that.

Peer workers and program staff, including peer leadership and 
management, maintained that inviting program participants to 
collaborate in this way as peers, partners and community members 
builds confidence to meet challenges and other threats to health and 
wellbeing that may arise for the rest of their life with HIV.

3.3. Supporting connection to service and 
community environments

Participants spoke of how peer navigators helped clients to build 
connections that would enable sustained health and wellbeing. Often, 
these relationships were with healthcare practitioners and other 
social services.

Navigators had a wider remit than participants associated with the 
peer support previously available in Victoria. They provided support 
and referral to other services for issues such as anxiety, depression, 
alcohol, and other drug use, financial and housing insecurity, 
migration to Australia and complexities related to health and ageing 
with HIV. Peer navigators explained how these challenges intersected 
with HIV, and how clients benefited from the support and connections 
they could provide. For example, one peer navigator explained in a 
focus group discussion that she accompanied a woman to a medical 
appointment related to her breast health. “Of course, HIV is going to 
come up in that appointment,” she added. Given that the client had 
not told anybody about her HIV status, she could not bring a friend 
to support her with a potentially distressing or complex healthcare 
appointment. The peer navigator’s support, however, encouraged her 
to meet this challenge.

Other issues, such as drug use that was perceived as harmful, were 
described by peer navigators as pressing needs that once addressed 
would allow service users to focus on living well. As one peer 
navigator explained,

[sometimes] you’re just trying to get people to see harm reduction 
… they’re dealing with a lot of drug use and it’s hard to do an 
appointment [for] another thing. I know if I say here’s that number 
give them a call, it’s never going to happen. I’m happy to call them, 
make an appointment time, get them to that appointment, because 
sometimes people just need that push [peer navigator FGD].

Here, the navigator identifies harm reduction as a safe and 
non-judgmental approach towards managing harmful drug use, 
recognising that those who are unable to stop or comfortable with 
their use can still make positive change to protect themselves and 
others. Peers believed that they were skilled at identifying a level of 
support that would still enable clients to make their own choices about 
how to address their problems, “sometimes people just need that 
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push.” Navigators said that these skills came from their own 
experiences as service users, insights shared by experienced peers 
working at Living Positive Victoria and training the 
organisation identified.

Ultimately, the relationships participants from all groups valued 
most were the connections peer navigators helped to forge between 
socially isolated clients and the community of people living with 
HIV in Victoria. Peer navigators spoke of how they provided 
introductions to community members or helped clients to access 
support groups and services where they would meet other people 
living with HIV. Participants from all groups thought that meeting 
a peer navigator first reduced the anxiety newly diagnosed or 
socially isolated people felt about identifying as HIV positive in 
social settings, even among peers. At other times, navigators 
accompanied clients to the start of workshops, facilitated 
introductions with peer workers or agreed to meet clients at 
social events.

Community environments were where peer workers and program 
staff and management hoped people living with HIV could build their 
own support networks. All participants groups agreed that increasing 
access to this level of social support would enable wellbeing and have 
flow on effects on engagement with care and quality of life. Peer 
workers and program staff argued that the egalitarian nature and 
interdependency of these relationships fostered empowerment and 
resilience. Peer workers and program staff hoped that the clients of 
the program could go on to be active participants in support groups 
and networks, take on volunteer roles in peer education, public 
speaking or other policy and community development roles in an 
HIV response where their perspectives, skills, and contributions 
were valued.

3.4. The “missing link”: Mediating clinical 
care

Clinician stakeholders described how the program fostered 
appreciation of peer practices and insights, which could be used to 
improve the quality and continuity of care offered in the state.

The program created opportunities for peer navigators and clinic 
staff to learn about each other. Peer workers said that previously, 
they were stretched to meet regularly with the nurses and doctors 
they relied on to promote their programs. Management organised 
meetings where peer navigators told staff groups about their 
backgrounds, training and stories of living with HIV. This 
information was distributed to the nurses, doctors and clinical 
support staff most involved with care coordination and referring 
clients to the program.

At sites where peer navigators provided clinic-based appointments 
or remained on site during clinic hours, staff had opportunities to talk 
and observe each other at work. A medical practitioner at one clinic 
explained in his interview that this level of familiarity, “getting to 
know people” is,

how you build up trust, which is pretty important in this setting. 
And if you meet people and see [that] they’re working with the 
individuals, with the patients, and you  can see that there’s a 
benefit to that, then that leads to increased engagement 
all round.

As this example suggests, clinicians welcomed a deeper 
appreciation of peer engagement. Nurses and medical staff reported 
that learning more about the skills, practices and personal 
communication styles of individual peer navigators gave them greater 
confidence to promote the program to more clients. This exchange of 
insights also enabled clinical staff to communicate better about the 
program to their clients. Nurses who worked primarily with new and 
temporary migrants said that they tailored the program, referring 
clients to a peer navigator from a similar background. Women and 
heterosexual men were also referred to the peer navigators they had 
the most in common with. Challenges were, however, noted with 
maintaining program knowledge and relationships in general practices 
and among medical staff working fractional hours across 
different workplaces.

Clinic management viewed peer navigators as an additional 
avenue to seek feedback about their services and retain clients in care. 
As the manager at one clinic explained, “some of the peer navigators 
are clients as well … they can say hey guys actually can you, this is 
what people are experiencing, can we change this? [nurse FGD].” The 
nursing team at this clinic worked with peer navigators to stay in 
touch with clients if contact had been lost. In a focus group, nurses 
discussed an example of one woman who had temporarily 
moved overseas.

Her health was not good, and the peer navigator was able to 
message her and say you need to see a doctor. It’s not very many 
but there’s a significant [number of] people who would drop out 
of care if they didn’t have that extra support from a peer, rather 
than a health professional.

Upon returning to Australia the client reengaged with care.
Feedback from peer workers indicated the peer navigation 

program significantly improved continuity between clinical care and 
support groups, workshops and other peer initiatives for women and 
new and temporary migrants. These workers described peer navigators 
providing tailored and responsive support from the point of clinical 
care as “the missing link” in the Victorian HIV sector.

4. Discussion

This paper explored the perspectives of community and clinician 
stakeholders to better understand how a peer navigation program 
operating in Victoria contributed to a socially supportive, health 
enabling environment for people living with HIV. Participants spoke 
of the isolation, fears, and threats to self-worth that an HIV diagnosis 
can precipitate, particularly for people without connection to 
community. Our consideration of the enabling environment identifies 
how the opportunity for personal and service change peer navigation 
offers may facilitate stronger connection to social, community, and 
service contexts that can enable sustained improvements in health and 
quality of life.

Navigators were seen as valuable sources of reassurance and 
acceptance who could, together with clients, create insights to 
overcome obstacles HIV posed for their relationships and aspirations. 
Most of all, participants across all groups valued the ability of 
navigators to connect people living with HIV to various supports in 
their environment. These included healthcare and other services but 
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primarily peer-based programs and other people living with HIV. In 
this sense, peer navigators were seen as revealing a socially supportive 
and health enabling environment for isolated or newly diagnosed 
people living with HIV. Although researchers have often identified 
how these activities encourage behaviour change relating to specific 
continuum of care outcomes, little research has considered their 
significance in improving factors related to quality of life for people 
living with HIV such as self-esteem, social connectedness, health, and 
social function or finding a sense of control and purpose in life 
(14, 21).

Beyond positioning peer navigation programs as a promising 
intervention to achieve the strategic aim of improving quality of life 
for people living with HIV (9), these community and clinician 
perspectives offer several insights for planning, implementing, and 
improving similar programs as well as peer responses to HIV 
more generally.

Our findings cast the peer navigation program as a response from 
a care and support sector adapting to the needs of an increasingly 
diverse and multifaceted community of people living with 
HIV. Although participants hoped peer navigators could link people 
from migrant backgrounds and low prevalence groups to each other 
and supports in the community, much of this service and community 
environment has been shaped by the needs and involvement of 
Australian-born gay men (22). Further research may reveal how 
intersecting forms of stigma and discrimination, gender, sexuality and 
cultural beliefs and backgrounds influence engagement with peer and 
community settings for people living with HIV from more diverse 
backgrounds (6, 23). This growing evidence base emphasises the 
importance of continued investment in community development and 
support structures for people living with HIV that reflect their diverse 
needs and experiences. Where there are no appropriate community 
and support structures to link service users to, the impact of peer 
navigation programs on quality of life may be limited.

Peer navigation programs are often thought to help people living 
with HIV traverse complexity in healthcare systems (14). Our findings 
suggest that peer navigators are skilled at identifying services and 
networks that are safe and non-stigmatising for people living with 
HIV. Often, these were peer programs and networks, however, peer 
navigators were able to identify a range of other services from which 
people living with HIV could seek help with issues ranging from 
migrating to Australia to managing substance misuse. Further, our 
findings indicate that peer navigators can help people living with HIV 
overcome the fear and stigma held within themselves that can prevent 
them from seeking support. Clinicians and peer workers both 
described the hesitancy, fear, and embarrassment that some people 
living with HIV can experience when identifying as HIV positive in 
care and support settings. Recent evidence reviews show that little 
research investigates stigma reduction interventions that target self-
stigma or involve people living with HIV in their design and delivery 
(24, 25). As the HIV response moves to address the impact of stigma 
on the ability of people living with HIV to seek support our study 
presents peer navigation as a promising intervention to combat these 
manifestations and effects.

Our study draws attention to how peers coproduce and refine 
insights. As often identified in the peer support and self-help literature, 
the experiential knowledge peers use when providing support tends 
to lead to pragmatic solutions to the problems faced in their shared 

circumstances (26). In line with the observations of Salzer and Shear 
(27), participants identified that valuing the insights and experiences 
of program users in this process promotes choice, self-determination 
and empowerment for people who may experience marginalisation or 
are otherwise disempowered through hierarchical support structures. 
Just as Brown et al. (18) found, peer navigators acknowledged the 
limits of knowledge gained through their own experiences. Peer 
workers and navigators credited their ability to engage with many 
peers and the refined knowledge housed within a peer-based 
organisation with improving the quality of the insights they were able 
to produce with new program users. These findings underlie one of 
the advantages of peer navigation and similar programs operated by 
peer-based organisations as well as the importance of links back to 
networks and communities of experienced peers to enhance the work 
of peer navigators operating within non-peer or 
mainstream organisations.

A key strength of Living Positive Victoria’s peer navigation 
program was that it worked as a partnership between clinical services 
and the peer response in Victoria. HIV clinicians and diagnosing 
doctors in Australia are often unsure of how or when to refer to a peer 
provider (28). Our study suggests that peer navigation programs 
employing peers from diverse backgrounds are an appropriate service 
to offer people living with HIV experiencing challenges at any point 
in their journey.

Partnership required clinical stakeholders to place trust in 
Living Positive Victoria. Unlike many other healthcare settings, 
the clinicians in our study viewed peer organisations as credible, 
and appreciated the value, principals, and expertise of peer-based 
practices and perspectives (29–31). The partnership streamlined 
referral processes and facilitated exchanges of insights and 
awareness which could be used to enhance the client experience. 
As reported by peer workers this alignment strengthened 
continuity of care from clinical services for people living with HIV 
from low prevalence and culturally diverse groups. To protect or 
reproduce the benefits of clinical referral relationships, 
we  recommend pursuing formal partnerships outlining and 
promoting program scope, organisational responsibilities, Greater 
and Meaningful Involvement of People living with HIV and AIDS 
(GIPA and MIPA) principals as well as regular opportunities for 
peer and clinical staff to learn about each other and share insights.

The findings of this article will be most relevant in high income, 
low prevalence contexts with HIV epidemics concentrated in key 
populations. The tradition of collaboration between affected 
communities, government and medical professionals in the 
Australian HIV response noted in our study is likely to have 
influenced the local care and service environment. One limitation of 
this study is that the perspectives of service users were not 
incorporated into our findings. Those closely familiar with the peer 
navigation program and the care and support needs of people living 
with HIV, including peer workers, were, however, involved in all 
stages of our research. Engaging program staff, planners, 
management and clinical stakeholders informed which communities 
of people living with HIV to target for involvement. Outputs from 
our broader program of work will refine findings and convey the 
experiences of women, heterosexual men and culturally and 
linguistically diverse new and temporary migrant gay and bisexual 
men who engaged with the program.
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5. Conclusion

Our consideration of the nature of peer engagement underscores 
the potential for peer navigators to offer people living with HIV 
insights, reassurance, acceptance and belonging to overcome stigma 
and other barriers to community and support. These resources 
contribute to a socially supportive environment that can enable better 
health-related quality of life. The collaboration of navigators with 
service users and the wider peer response was thought to improve the 
quality of peer insights. There was also evidence to show that 
developing trusting referral relationships with clinicians and other 
service providers improved continuity of care for people living with 
HIV from culturally diverse and low prevalence groups. These 
findings allude to the wider impact of the service alignment and 
community engagement that peer programs can produce. 
We consider how these benefits can be reproduced or preserved, 
however, we note the need for further research and investment in 
community development and support initiatives that form part of 
this enabling environment. Where there are no appropriate 
community and support structures to link service users to, the impact 
of peer navigation programs on quality of life may be limited.
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Introduction: Although HIV has been part of our reality for over 30 years, people 
living with HIV (PLHIV) still experience restrictions regarding their access to 
healthcare. This poses a significant ethical problem, especially as it endangers 
achieving the goal of ending the HIV epidemic worldwide. The aim of this paper is 
to analyze the rulings of the European Court of Human Rights (ECtHR) regarding 
cases where PLHIV experienced restrictions on their access to healthcare.

Methods: We conducted an analysis of the ECtHR database and were able to 
identify N = 28 cases dealing with restricted access to healthcare for PLHIV. A 
descriptive and thematic analysis was conducted to identify ways in which access 
to healthcare for PLHIV was restricted.

Results: We were able to identify a total of four main categories, with denial of 
adequate therapeutic support as the main category with N = 22 cases (78.57%). 
Most of the judgments examined were filed against Russia (N = 12, 42.86%) and 
Ukraine (N = 9, 32.14%). A large proportion of PLHIV in the cases studied (N = 57, 
85.07%) were detainees.

Discussion: The analysis shows a clear condemnation of limited access to 
healthcare for PLHIV by the ECtHR. Ethical implications of the analyzed cases are 
discussed in detail.

KEYWORDS

access to healthcare, people living with HIV, medical ethics, international law, human 
rights, stigmatization

1. Introduction

When the disease that would become known as AIDS was first discovered in 1981 (1), there 
was no way of knowing the scope of its impact. In 2021, 38.4 million people worldwide were 
infected with HIV and 1.5 million people were newly diagnosed (2). The successes in combating 
the virus were and are enormous: the new retrovirus could be  isolated as early as 1983, 
commercial HIV tests were available in 1984 and the first effective drug, azidothymidine, had 
been available since 1987 (1). Today, highly effective antiretroviral therapies are utilized to keep 
the viral load below the detection limit for a long time (3). Yet, only 85% of infected people know 
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their HIV status, 9.7 million infected people do not have access to 
antiretroviral therapy and only 68% of infected people are virally 
suppressed (2). The HIV epidemic touches numerous aspects that 
require a medico-ethical discourse (4, 5). Considering the number of 
affected people, limited access to healthcare for many people living 
with HIV (PLHIV) remains a very relevant challenge for society and 
healthcare systems. Limitation of access to healthcare for PLHIV 
manifests itself in various ways, e.g., through negative interactions 
with medical staff, long waiting times, inability to pay for medical 
treatment, fear of being identified as HIV-positive, long distances to 
treatment centers, poor quality of treatment, etc. (6–8). Reasons for 
these phenomena are often contingent on the social and financial 
situation of PLHIV. Factors that play an important role include socio-
demographic aspects (age of the infected person, ignorance of an 
HIV-positive person in the family, belonging to the female sex, being 
black, less than primary education, etc.), clinical aspects (low 
adherence to medication, experience of side effects of therapy, etc.), 
socio-economic factors (costs of therapy, food insufficiency, financial 
problems, etc.), health behavior (unprotected sex, non-disclosure of 
HIV-status, alcohol and drug abuse, etc.) and factors regarding the 
health-system (stock-outs of medication, inadequate communication 
with health staff, etc.) (9). Moreover, internalized and anticipated 
stigma has emerged as a significant factor hindering access to 
healthcare for PLHIV (9–11). Therefore, the reduction of stigma and 
discrimination has been formulated as one of the UNAIDS targets for 
2025 (12). Stigma and discrimination also take place in the context of 
the health systems (11), for example through delays in specific 
interventions or unnecessary referrals to specialists (13). In this 
context, they are regarded as a major barrier to health-related quality 
of life for PLHIV (14) and are a significant factor preventing the 
achievement of global goals to end the HIV epidemic (15). Limited or 
even delayed access to healthcare leads to increased mortality and 
morbidity of PLHIV (16), raised healthcare costs (17) and a surge of 
risk of infecting other people (18). It is therefore of high general 
interest that PLHIV experience the same access to healthcare as 
non-infected individuals. Since PLHIV are not necessarily 
recognizable as suffering from an infection, and since access to 
healthcare for this group also includes the unrestricted possibility of 
appropriate infection testing as well as access to antiretroviral drugs, 
this work will focus on PLHIV and not explicitly on people suffering 
from AIDS.

Legal frameworks play an important role in guaranteeing equal 
access to healthcare for PLHIV and in their protection against 
discrimination and stigmatization in the healthcare system. In this 
context, jurisdiction and ethical reflection are closely linked and 
interrelated, as laws should at best reflect the moral considerations of 
a society.

In this paper, we address the ethical and legal discourses on 
restriction of access to healthcare for PLHIV. For this purpose, 
we conducted a systematic analysis of judgments of the European 
Court of Human Rights (ECtHR) dealing with restricted access to 
healthcare for PLHIV. The deliberations of the ECtHR included 
in judgments provide not only a legal perspective on the issue 
from the point of view of protection of Human Rights but also 

reflections on ethical perspectives. Therefore, they are especially 
valuable for analysis of issues related to discrimination and abuse 
of individuals from minority groups. As has been shown 
previously, systematic categorization and assessment of ECtHR’s 
judgments allows a better understanding and illustration of 
medico-ethical and legal discourses on discrimination of 
vulnerable groups in healthcare (19–23). Moreover, since 46 
Member States of the Council of Europe can request the ECtHR 
to review a case, the analysis of the Court’s proceedings provides 
valuable information on offenses against Human Rights in the 
Member States of this organization.

In our research, we  pursued the following questions: (1) how 
many ECtHR judgments deal with access to healthcare for PLHIV? 
(2) How can these judgments be grouped thematically in terms of 
different ways in which access to healthcare is restricted? (3) Can a 
particular vulnerable group be identified? and (4) What is the ECtHR’s 
position on these cases, particularly regarding the ethical aspects 
associated with them?

2. Materials and methods

To identify judgments relevant for our analysis, we  searched 
HUDOC, an online database of the ECtHR’s case law. We  used 
standard settings of the HUDOC’s search engine https://hudoc.echr.
coe.int/eng#{%22documentcollectionid2%22:[%22GRANDCHAMB
ER%22,%22CHAMBER%22]}. The search was performed on January 
29, 2023, using the following search terms: “HIV,” “access” and “health 
care” or “HIV,” “access” and “healthcare.” The search yielded N = 254 
results. After elimination of N = 115 duplicates, the remaining 139 
cases were evaluated. Excluded were N = 111 cases that were either not 
concerned with PLHIV or were concerned with PLHIV but not with 
their access to healthcare. N = 28 relevant cases were included in the 
final analyzes (Figure 1).

2.1. Descriptive statistics

As a first step of the analysis, we  performed descriptive 
statistics on the countries against which the applications were 
lodged, demographics of the individuals involved in the 
applications, and the Articles of the European Convention of 
Human Rights involved in the judgments. In the majority of the 
cases under deliberation, the ECtHR ruled on several articles in 
one case or only on particular paragraphs or aspects of a single 
article. For example, several analyzed judgments involve violation 
of a one sub-paragraph of an article or the court stated in its 
decision that the substantive aspect of an article was violated, while 
there was no breach of a procedural aspect. For our analysis, 
counted were violations of articles if at least one of their 
sub-paragraph or aspect were breached, even if the court held no 
violation of other sub-paragraphs or aspects of the involved articles.

2.2. Thematic analysis

In the following step, we performed a thematic analysis of all 
N = 28 relevant judgments. Thematic analysis is a qualitative 

Abbreviations: PLHIV = people living with HIV; ECtHR = European Court of 

Human Rights.
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approach used for identification and analysis of common or 
recurring themes or patterns in text materials (24, 25). Relevant 
parts of the analyzed judgments were manually coded, extracted, 
and compared. Based on this procedure, we inductively formulated 
4 main thematic categories and 8 sub-categories. These categories 
were critically discussed in the multi-professional team including 
a psychiatrist (T.S.), a physician and expert in the history, 
philosophy and ethics of medicine (F.S.), and a medical ethicist and 
political scientist (M.O.). These categories represent important 
thematic patterns involved in judgments of the ECtHR regarding 
the research questions. The categories are not mutually exclusive; 
therefore, several analyzed cases were grouped into more than one 
category. Each of the categories is illustrated by a representative 
case report and provides an insight into the situations of limited 
access to healthcare for PLHIV.

3. Results

3.1. Countries against which applications 
were filed

The analyzed judgments involved applications against N = 6 
countries. N = 12 applications were filed against Russia (42.86%), N = 9 
against Ukraine (32.14%), N = 2 against each Romania, United 
kingdom and Greece (7.14% each), N = 1 against Latvia (3.57%).

3.2. Demographic characteristics of 
applicants

The examined N = 28 judgments deal with a total of N = 67 
PLHIV. In N = 2 cases, the applicants involved in the case are not 
PLHIV. In these instances, we have only considered the PLHIV with 
whom these cases are concerned. In the analyzed judgments there is 
a clear dominance of the number of male PLHIV (m:f = 61:6). N = 57 
applicants (85.07%) were people in detention. The age range of PLHIV 
in the analyzed judgments ranged from 20 to 63 (mean 28.56 years), 
although for 20 applicants it was not possible to determine their age. 
N = 18 PLHIV also suffered from other infections: N = 13 had viral 
hepatitis and N = 11 had tuberculosis (Table 1).

3.3. Violation of articles of the European 
Convention on Human Rights

Only in N = 2 cases (7.14%), the ECtHR found no violation of any 
Article of the European Convention on Human Rights (appl. no. 
26565/05, N. v. the United Kingdom and appl. no. 76317/11, Bubnov 
v. Russia). In the remaining N = 26 cases (92.86) the ECtHR found at 
least one violation of a total of eight Articles of the European 
Convention on Human Rights. The article that has been found to 
be breached in most cases is Article 3 (N = 20, 71.43%), followed by 
Article 13 (N = 8, 28.57%) and Article 5 (N = 6, 21.43%) (Table 2).

3.4. Categories of restricted access to 
healthcare

We were able to identify several ways in which PLHIV are denied 
access to healthcare. We formulated a total of four main thematic 
categories (each with a different number of subcategories) describing 
the limitations in access to healthcare experienced by PLHIV. These 

FIGURE 1

Flowchart of the search.

TABLE 1 Demographics of the PLHIV in the analyzed cases.

number of PLHIV in analyzed cases 67

m:f 61:6

detainees 57

age spectrum 20–63 (mean 28.56)

additional infections 18 (13 viral hepatitis, 11 tuberculosis)
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categories are: (I) refusal of diagnostic procedures (N = 7, 25%), (II) 
failure of providing information about HIV testing (N = 3, 10.71%), 
(III) refusal of adequate therapeutic support (N = 22, 78.57%) and (IV) 
administrative failures (N = 10, 35.71%). Some of the analyzed cases 
could be assigned to several categories (Table 3).

3.4.1. Refusal of diagnostic procedures
N = 7 judgments (25%) dealt with cases in which applicants 

complained that they had been denied access to diagnostic procedures. 
This could mean that HIV tests were either denied altogether, that no 
further diagnostic consequences were drawn from positive tests 
(N = 2, 28.57%) or that examinations necessary in the context of HIV 
infection (such as determination of the number of CD-4 cells) were 
not carried out (N = 5, 71.43%).

An example in this category is the case Logvinenko v. Ukraine 
(appl. no. 13448/07). The applicant is a Ukrainian national serving a 
life sentence after being arrested on suspicion of murder. Already prior 
to his detention, he was tested positive for HIV and tuberculosis. 
He complained that the physical conditions during his detention and 
the medical assistance provided were grossly inadequate with respect 
to the state of his health. He was not offered any HIV-treatment and 
he was denied necessary blood tests to establish the number of his 
CD-4-cells. Moreover, he did not receive prompt, regular and adequate 
treatment for his tuberculosis. The physical conditions of his detention 
were more than dissatisfactory. Recommendations of the physicians 
were not obeyed by the authorities and numerous complaints of the 
applicant in this regard were ignored. In the view of the ECtHR, a 
proper treatment of the applicant’s diseases as well as regular 
examinations of his physical condition would have been indispensable. 
The court explicitly noted the denial of tests to establish the applicant’s 
count of CD-4 cells for numerous years in a row and judged the lack 
of treatment regarding the applicant’s HIV as unacceptable. In 
particular, it criticized the fact that tests of the level of CD-4-cells were 
not performed. Especially with respect to the applicant’s tuberculosis, 
the unawareness of his CD-4-count and hence an adequate 

HIV-therapy could have impeded the tuberculosis treatment. The 
court also criticized the conditions in which the applicant had to serve 
his sentence. The ECtHR found a violation of Articles 3 and 13 of 
the Convention.

3.4.2. Failure of providing information about HIV 
testing

In N = 3 judgments (10.71%), applicants complained that they 
were informed of the positive result of their HIV test only after a 
considerable delay.

Example: The applicant in the case Yakovenko v. Ukraine (appl. 
no. 15825/06) had been arrested on suspicion of burglary. Among 
other complaints, the applicant mentioned unbearable conditions 
regarding his detention and the lack of medical assistance. Although 
his health deteriorated, the officials did not consult a physician, only 
an “acting paramedic.” When an HIV-test was performed on 14 
February 2006, neither the applicant nor his mother were informed 

TABLE 2 Articles of the European Convention on Human Rights that were 
violated in the analyzed judgments.

Article of the 
European 
Convention on 
Human Rights

Name of Article Number of cases 
in which Article 
has been found 
to be violated

Article 2 Right to life N = 4 (14.29%)

Article 3 Prohibition of torture N = 20 (71.43%)

Article 5 Right to liberty and 

security

N = 6 (21.43%)

Article 6 Right to a fair trial N = 1 (3.57%)

Article 7 No punishment 

without law

N = 1 (3.57%)

Article 8 Right to respect for 

private and family life

N = 5 (21.43%)

Article 13 Right to an effective 

remedy

N = 8 (28.57%)

Article 14 Prohibition of 

discrimination

N = 3 (10.71%)

TABLE 3 Categories and subcategories of limitations of access to 
healthcare in the analyzed judgments.

Category Subcategory Number 
of cases

Example 
described 
in the text

Refusal of 

diagnostic 

procedures

Denial of HIV-test or 

diagnostic 

consequences of 

positive HIV-test

N = 2 (28.57%) Logvinenko v. 

Ukraine (appl. 

no. 13448/07)

Denial of necessary 

examinations in 

context of HIV-

infection

N = 5 (71.43%)

Failure of 

providing 

information 

about HIV 

testing

N = 3 (10.71%) Yakovenko v. 

Ukraine (appl. 

no. 15825/06)

Refusal of 

adequate 

therapeutic 

support

Denial of 

antiretroviral 

medication

N = 15 

(68.18%)

A.B. v. Russia 

(appl. no. 

1439/06)

Denial of release 

from detention 

although health 

status incompatible 

with arrest

N = 8 (36.35%)

Insufficient medical 

conditions

N = 15 

(68.18%)

Denial of necessary 

care

N = 1 (4.55%)

Administrative 

failures

Insufficient medical 

records

N = 2 (10%) Denisov v. Russia 

(appl. no. 

21566/13)Denial of 

investigation of 

medical treatment by 

legal system

N = 8 (80%)
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about the positive result. After a further deterioration of his health, 
he was taken to a hospital specializing in infectious diseases. There 
he was diagnosed with tuberculosis. During a second stay at the 
hospital from 20 April 2006 on, a new HIV-test was conducted. This 
was the first time the applicant was informed about his HIV-positive 
status. The delay in providing information about the applicant’s 
HIV-positive status by the prison authorities resulted in deferring of 
further diagnostic steps and adequate treatment. The ECtHR 
criticized not only the conditions regarding the applicant’s detention, 
which, in the view of the court, were a physical and psychological 
burden for the applicant but also the poor and deficient medical 
care. The court decidedly condemned that the applicant was not 
informed of his positive HIV-test right away, but learned about his 
HIV-status with considerable delay. The court also noted that the 
applicant did not receive any specific medical measures after first 
being tested positive for HIV. Furthermore, the court mentioned, 
that the applicant was registered as a HIV-patient at the local anti-
AIDS-center only in May 2006. In the view of the court, the 
tuberculosis the applicant was suffering from, must be regarded as 
opportunistic disease. In its conclusion, the court stated a breach of 
the Articles 3 and 13.

3.4.3. Refusal of adequate therapeutic support
We identified N = 22 cases (78.57%), in which PLHIV were denied 

appropriate medical treatment. In N = 15 cases (68.18%), applicants 
did not receive appropriate antiretroviral medication that would have 
been necessary for their treatment. In N = 8 cases (36.35%), the 
applicants were HIV-positive prisoners whose poor health was 
incompatible with continued imprisonment, and yet they were denied 
early release. N = 15 cases (48.18%) dealt with insufficient medical 
conditions that did not allow specific and adequate treatment of 
HIV-positive applicants. N = 1 case (4.55%) involved an applicant who 
was denied necessary care due to his HIV-positive status.

Example: The applicant in Case A.B. v. Russia (appl. no. 1439/06) 
was a detainee diagnosed as HIV-positive on his admission to remand 
prison in May 2004. Although his health status was deteriorating since 
October 2004 and although his symptoms were compatible with 
immunodeficiency, he did not receive adequate medical assistance. 
His treatment in the prison’s medical unit consisted of medication 
with aspirin, papaverine and analgesics. To his protests about lack of 
sufficient treatment, the prison’s administration responded with 
threats of confinement in a solitary cell. Even after his health status 
further deteriorated, he was denied any antiretroviral treatment, only 
receiving febrifuges and analgesics. He was informed that antiretroviral 
therapy was not possible in detention as no specific medication was 
available in the prison’s stock. Moreover, his application for a transfer 
to a specialized hospital was refused. In the view of the ECtHR, there 
were significant failures regarding the medical assistance the applicant 
received during his detention. Furthermore, the court stated that it is 
not the applicant’s responsibility to request specific treatment, but that 
he must be provided with adequate medical assistance. The court also 
noted that no further diagnostic measures had been carried out (such 
as CD-4-counts) to identify the applicant’s potential need for 
antiretroviral therapy. Taken all together, the court judged that the 
applicant did not receive the minimum scope of medical assistance 
regarding his HIV-infection and regarded this situation as inhuman 
and degrading. In its final conclusion, the court saw a violation of 
Articles 3 and 5 of the Convention.

3.4.4. Administrative failures
In N = 10 of the analyzed cases (35.71%), applicants complained 

about administrative failures related to the medical treatment of their 
HIV-infection. Adequate access to healthcare includes, for example, 
adequate and complete records of treatment. If these are not available, 
gross errors in treatment can occur, and it becomes much more 
difficult for the patient to legally challenge potentially incorrect or 
inappropriate treatment in retrospect. Since medical records are a very 
important part of medical treatment, we also consider insufficient 
records as a failure to provide adequate access to healthcare. Medical 
records were insufficient in N = 2 cases (20%). In N = 8 cases (80%), the 
court refused to investigate and evaluate the medical treatment 
provided or the conditions the applicants had to endure which might 
have been inadequate with respect to their health status. Since 
we  consider full participation in legal action regarding medical 
treatment that has taken place to be an important part of healthcare, 
this limitation of legal participation also represents a limitation of 
access to healthcare.

Example: The applicant in the case Sergey Denisov v. Russia (appl. 
no. 21566/13) was arrested on suspicion of having attempted to sell 
heroin. At the time of his arrest, he  was already known to 
be HIV-positive for 11 years. He also suffered from penile cancer and 
chronic hepatitis C. Upon his arrest, all of his antiretroviral drugs had 
been taken from him. However, he received a regimen of antiretroviral 
drugs during his detention and his health status was regularly 
monitored through CD-4-cell testing. However, special treatment 
regarding the applicant’s hepatitis C was not recorded in his medical 
file. The applicant complained to the authorities that his antiretroviral 
drugs had been taken from him and that his condition should preclude 
detention. The authorities refused to assess the applicant’s complaints. 
Even though the ECtHR was not convinced that the medical assistance 
the applicant received during detention was inadequate, it found that 
the applicant’s complaints regarding improper medical treatment of 
his HIV-infection were not granted sufficient consideration. In the 
view of the ECtHR, the domestic courts, did not assess the effectiveness 
of the applicant’s healthcare, but only whether his detention could 
be prolonged. As the applicant was not able to legally evaluate the 
medical treatment he received, the court saw a breach of Article 13 of 
the Convention.

4. Discussion

We identified N = 28 judgments that dealt with access to healthcare 
for PLHIV. Regarding 67,067 judgments in the ECtHR’s database at 
the time of our search, this seems, at first glance, a vanishingly small 
number. However, one should not forget that the ECtHR can only 
be called upon when all national remedies have been exhausted: The 
analyzed cases represent only the tip of the iceberg because a large part 
of the cases do not even come to the attention of the ECtHR.

4.1. Countries against which applications 
were filed

The vast majority of the analyzed cases come from Russia and 
Ukraine (N = 21, 80.77%). Especially in Russia, the country with the 
largest HIV epidemic in Europe (26), the situation for PLHIV is 
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disastrous. They suffer from stigmatization, marginalization, and 
discrimination and have no access to relevant prevention programs 
(26). In addition, there is a high level of dissatisfaction with the quality 
of specific healthcare as well as negative attitudes towards PLHIV 
among medical staff (7). Furthermore, there are major challenges for 
PLHIV in Russia to receive antiretroviral therapy due to various 
systemic factors such as high bureaucratic hurdles (27). This may also 
be the reason why there is a long delay between HIV diagnosis and the 
start of therapy in Russia, a general disengagement from therapy and 
a rapid increase in HIV-associated mortality over the last 20 years (27, 
28). In Ukraine, the situation of PLHIV is also far from optimal: only 
62% of adults with HIV receive antiretroviral therapy and only 75% 
know their HIV-status (29). In comparison, almost 75% of adults with 
HIV worldwide receive antiretroviral therapy and 85% know their 
HIV-status (30). The situation is even more favorable for Western 
Europe and North America, where 82.61% of PLHIV receive 
appropriate therapy (30). If we look at Germany alone, we even find 
that 96% of PLHIV receive antiretroviral medication (31). It is 
therefore not surprising that most of the verdicts included in our 
analysis come from Russia and Ukraine. In Ukraine, the situation for 
PLHIV has deteriorated significantly since the beginning of the 
Russian invasion: access to healthcare has declined even further, 
supplies of antiretroviral medication are dwindling and other forms 
of support for PLHIV have to be severely cut back (32). Regarding 
these two countries, there is clearly an enormous need to improve 
access to healthcare for PLHIV. Considering the mentioned massive 
discrepancies regarding the healthcare situation of PLHIV compared 
to other countries, it can be seen as an ethical obligation to ensure 
improvements. In our opinion, an ethical obligation to help and 
support also applies to those countries in which the healthcare of 
PLHIV seems to be significantly better.

4.2. Demographic characteristics of 
applicants

A striking finding at first sight regarding the PLHIV in the cases 
we analyzed is that N = 57 of the individuals (85.07%) are prisoners. 
This is all the more remarkable because our study did not explicitly 
focus on the identification of people in captivity. However, this is not 
surprising considering that prisoners are one of the most vulnerable 
groups among PLHIV. Reasons for this are a lack of knowledge (33–
36), a lack of prophylaxis and often occurring examples of sexual 
abuse, unprotected sex or intravenous drug use. Moreover, prisoners 
frequently underestimate the risk of infection and the healthcare 
system in prisons is often inadequately equipped for their needs (37). 
Interestingly, the challenges for PLHIV in receiving adequate 
healthcare are not limited to the period of incarceration: having been 
incarcerated has also been shown to be a risk factor for suboptimal 
access to antiretroviral therapy (38). Unfortunately, prisoners face a 
lengthy application process if they want to claim their rights in court, 
and the impact of ECtHR judgments on the situation of prisoners is 
limited, although not entirely insignificant (39). The analyzed cases 
are therefore only a few examples of a successful case application for 
prisoners. Nevertheless, they provide an important insight into the 
situation of PLHIVin prisons, in particular showing the disastrous 
situation of prisoners in Russia and Ukraine, which seems to be in 
urgent need of improvement.

4.3. Violation of articles of the European 
Convention on Human Rights

In the majority of cases (N = 24, 92.86%), the ECtHR found a 
violation of at least one Article of the European Convention on 
Human Rights. This can be seen as a reflection of the high sensitivity 
the ECtHR displays towards restrictions to access to healthcare for 
PLHIV. Such restrictions are considered “inhumane and degrading” 
by the ECtHR (see A.B. v. Russia, appl. no. 1439/06) and have been 
clearly condemned in all the analyzed cases. The article most 
frequently found to be violated in our analyzed judgments is Article 3 
(prohibition of torture, violation found in 71.43%). In view of the 
many prisoners among the PLHIV who played a role in the judgments 
we analyzed, this is not surprising: in its guide on Article 3, the ECtHR 
explicitly mentions that it is a violation of Article 3 if a person in 
captivity does not receive adequate medical care. The ECtHR makes 
the distinction that it is not sufficient for a detainee to have been seen 
by a doctor and prescribed a particular treatment, but that adequate 
healthcare includes the keeping of a medical record, prompt diagnosis 
and care, regular supervision, a comprehensive therapeutic strategy 
and conditions that permit appropriate treatment (40). In this respect, 
the frequent violation of Article 3 in the cases we analyzed also reflects 
the restrictions regarding healthcare PLHIV receive in captivity. The 
fact that the ECtHR’s rulings can be  taken as ethical guidance in 
relation to various Human Rights violations underlines the high 
ethical obligation to help PLHIV gain adequate and unrestricted 
access to healthcare. However, this is not limited to the countries from 
which the analyzed cases originate but is to be  understood as a 
universal ethical impetus directed at PLHIV worldwide.

4.4. Categories of restricted access to 
healthcare

Access to healthcare for PLHIV was found to be  limited in 
different ways in our analysis. We were able to identify four main 
categories, with the refusal of adequate therapeutic support being by 
far the most significant category with N = 22 cases (78.57%). Here, 
we  subsumed not only a refusal of adequate medical conditions 
(N = 15, 68.18%) or the refusal of antiretroviral medication (N = 15, 
68.18%) but also the refusal to release a prisoner from imprisonment 
although his state of health did not allow him to remain in prison 
(N = 8, 36.35%). In the assessment of the ECtHR, the refusal of 
provision of antiretroviral medication for a PLHIV is a serious breach 
of Human Rights. This also applies to situations, in which a 
HIV-diagnosis is not communicated immediately after discovery but 
only after a delay so that the appropriate therapeutic and diagnostic 
steps cannot be initiated instantly. This situation occurred in N = 3 
(10.71%) of the analyzed cases. Furthermore, in N = 7 cases (25%) 
we found a refusal of an HIV-test or of diagnostic consequences of a 
positive HIV-test, or a refusal of necessary medical examinations in 
the context of HIV-infection, such as the determination of the number 
of CD-4 cells (see Logvinenko v. Ukraine, appl. no. 13448/07). The 
immediate start of antiretroviral therapy in the case of newly 
diagnosed HIV-infection not only delays the onset of the disease and 
reduces the occurrence of primary and secondary consequences, but 
also reduces the extent of further transmission (41). Therefore, it is the 
clear recommendation of the WHO that antiretroviral therapy should 
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be started immediately for all PLHIV, regardless of clinical condition 
and CD4-cell count, as soon as patients allow it (42). The lack of such 
action, as observed in the analyzed cases, not only violates the right of 
PLHIV to unrestricted healthcare but also contributes to a worse 
prognosis with regard to their disease. The ECtHR’s rulings underline 
the moral obligation to help all PLHIV gain adequate access to 
healthcare, regardless of their social status. The fact that this does not 
apply to people in detention is a ground for concern. In our view, it 
would be  the task of every legislation to consistently pursue such 
Human Rights violations and to exert all available pressure on the 
respective countries in order to put the vulnerable group of PLHIV on 
a much more equal footing with those without HIV-infection. In 
N = 10 cases (35.71%) we found administrative failures contributed to 
diminished healthcare of PLHIV. These included incomplete medical 
records or the denial of the right to seek legal investigation into their 
medical care. In our view, such administrative aspects are not 
infrequently overlooked in research on the topic of access to 
healthcare. This is regrettable, as full participation in healthcare also 
includes upholding appropriate administrative obligations and 
assurance of patients’ rights in legal disputes regarding their 
healthcare. This applies particularly to people in detention, whose 
rights to freedom are severely restricted and who therefore require 
special support in legal proceedings.

We believe that restricted access to healthcare should 
be  understood as a form of discrimination and stigmatization of 
PLHIV, regardless of whether or not Article 14 (prohibition of 
discrimination) was applied in the cases we analyzed in this article. 
This is important to consider because HIV-related discrimination is 
itself associated with the risk of further deterioration in the health 
status of PLHIV. It has been shown that HIV-related discrimination is 
associated with depressive symptoms and alcohol abuse (43, 44) and 
leads to increased psychological stress and a reduced overall health-
related quality of life (14, 45). However, stigmatization experiences 
also have a reverse effect that in turn worsens access to healthcare for 
PLHIV. HIV-stigma has been shown to be a factor that encourages 
people not to get tested for their HIV-status. They do this in order to 
escape stigmatization and discrimination (46). This creates a vicious 
cycle, which we  believe could be  efficiently broken by providing 
unrestricted access to healthcare for PLHIV.

HIV has been a part of our reality for more than 30 years. However, 
the provision of adequate information on HIV-infection is still lacking 
and those affected still suffer significantly from stigmatization, 
discrimination and limited access to healthcare (47, 48).

4.5. Limitations

The results of this research need to be  viewed in light of its 
limitations. First, the analyzed judgments represent only cases that 
were submitted to the ECtHR. A case needs to be considered in all 
national legal instances before an application to the ECtHR is possible. 
Thus, an analysis of ECtHR judgments can never show the whole 
picture in terms of Human Rights violations, but only the tip of the 
iceberg. Secondly, the categories into which we  have placed the 
restrictions on access to healthcare for PLHIV are not exclusive but 
overlapping. However, in our opinion, this does not significantly limit 
their meaningfulness. Moreover, it seems natural that with such 
complex phenomena as the restriction of access to healthcare, no 

clearly delimited categories can be defined without omitting important 
aspects of reality. Finally, it might be seen as a limitation that we only 
focused on “HIV” in our search algorithm and did not explicitly 
search for “AIDS.” As explained, however, it was our concern to shed 
light on the special situation of PLHIV, who do not necessarily show 
visible external signs of their disease.

5. Conclusion

We looked at access to healthcare for PLHIV through an analysis 
of ECtHR judgments. PLHIV still experience severe restrictions on 
their access to healthcare, be  it through refusal of diagnostic 
procedures, failure of providing information about HIV testing, 
refusal of adequate therapeutic support or administrative failures. In 
order to achieve the UNAIDS targets for 2025, this deplorable 
situation urgently needs to be improved, be it on a political or legal 
level. With 80.77%, most of the judgments analyzed came from the 
countries Russia and Ukraine. Our article shows a high need and an 
ethical obligation for improvement regarding access to healthcare for 
PLHIV. Measures should also be taken against discrimination and 
stigmatization of this vulnerable group. A large proportion of PLHIV 
in the cases analyzed were prisoners. Since limited access to healthcare 
for PLHIV may not be the only human rights violation faced by people 
in captivity, their situation should be given more attention in medical 
ethics research.

Data availability statement

The original contributions presented in the study are included in 
the article/supplementary material, further inquiries can be directed 
to the corresponding author.

Author contributions

TS-E, MO, and FS conceptualized the topic and scope of the 
research. TS and MO performed the data analysis, wrote, and reviewed 
the original draft. FS supervised the research and reviewed the 
manuscript. All authors contributed to the article and approved the 
submitted version.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

153

https://doi.org/10.3389/fpubh.2023.1193236
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Skuban-Eiseler et al. 10.3389/fpubh.2023.1193236

Frontiers in Public Health 08 frontiersin.org

References
 1. Kallings LO. The first postmodern pandemic: 25 years of HIV/AIDS. J Intern Med. 

(2008) 263:218–43. doi: 10.1111/j.1365-2796.2007.01910.x

 2. HIV.gov. HIV and AIDS Epidemic Global Statistics. (2022). Available at: https://
www.hiv.gov/hiv-basics/overview/data-and-trends/global-statistics (accessed February 
25, 2023).

 3. Menéndez-Arias L, Delgado R. Update and latest advances in antiretroviral therapy. 
Trends Pharmacol Sci. (2022) 43:16–29. doi: 10.1016/j.tips.2021.10.004

 4. Pinching A, Higgs R, Boyd K. The impact of AIDS on medical ethics. J Med Ethics. 
(2000) 26:3–8. doi: 10.1136/jme.26.1.3

 5. Hlongwa P. Current ethical issues in HIV/AIDS research and HIV/AIDS care. Oral 
Dis. (2016) 22:61–5. doi: 10.1111/odi.12391

 6. Asghari S, Hurd J, Marshall Z, Maybank A, Hesselbarth L, Hurley O, et al. 
Challenges with access to healthcare from the perspective of patients living with HIV: a 
scoping review & framework synthesis. AIDS Care. (2018) 30:963–72. doi: 
10.1080/09540121.2018.1435848

 7. Jaafari Z, McFarland W, Eybpoosh S, Tabatabaei SVA, Bafti MS, Ranjbar E, et al. 
Barriers and facilitators of access to HIV prevention, care, and treatment services among 
people living with HIV in Kerman, Iran: a qualitative study. BMC Health Serv Res. (2022) 
22:1097. doi: 10.1186/s12913-022-08483-4

 8. Akullian AN, Mukose A, Levine GA, Babigumira JB. People living with HIV travel 
farther to access healthcare: a population-based geographic analysis from rural Uganda. 
J Int AIDS Soc. (2016) 19:20171. doi: 10.7448/IAS.19.1.20171

 9. Gari S, Doig-Acuna C, Smail T, Malungo JRS, Martin-Hilber A, Merten S. Access 
to HIV/AIDS care: a systematic review of socio-cultural determinants in low and high 
income countries. BMC Health Serv Res. (2013) 13:198. doi: 10.1186/1472-6963-12-198

 10. Kalungwe M, Mbalinda SN, Karonga T, Simwanza NR, Mumba Mtambo CM, 
Nyashanu M. Exploring barriers to antiretroviral therapy adherence among pregnant 
women: a scoping literature review. Int J Gynaecol Obstet. (2022) 159:343–50. doi: 
10.1002/ijgo.14130

 11. Chambers LA, Rueda S, Baker DN, Wilson MG, Deutsch R, Raeifar E, et al. 
Stigma, HIV and health: a qualitative synthesis. BMC Public Health. (2015) 15:848. doi: 
10.1186/s12889-015-2197-0

 12. UNAIDS. 2025 AIDS Targets. (2020). Available at: https://aidstargets2025.unaids.
org/ (accessed February 25, 2023).

 13. Yuvaraj A, Mahendra VS, Chakrapani V, Yunihastuti E, Santella AJ, Ranauta A, et al. 
HIV and stigma in the healthcare setting. Oral Dis. (2020) 26:103–11. doi: 10.1111/odi.13585

 14. Andersson GZ, Reinius M, Eriksson LE, Svedhem V, Esfahani FM, Deuba K, et al. 
Stigma reduction interventions in people living with HIV to improve health-related 
quality of life. Lancet HIV. (2020) 7:e129–40. doi: 10.1016/S2352-3018(19)30343-1

 15. Ikeda DJ, Nyblade L, Srithanaviboonchai K, Agins BD. A quality improvement 
approach to the reduction of HIV-related stigma and discrimination in healthcare 
settings. BMJ Glob Health. (2019) 4:e001587. doi: 10.1136/bmjgh-2019-001587

 16. Mocroft A, Lundgren JD, Sabin ML, Monforte A. d’Arminio, Brockmeyer N, 
Casabona J, et  al. risk factors and outcomes for late presentation for HIV-positive 
persons in Europe: results from the collaboration of observational HIV epidemiological 
research Europe study (COHERE). PLoS Med. (2013) 10:e1001510. doi: 10.1371/journal.
pmed.1001510

 17. Wasserfallen J-B, Hyjazi A, Cavassini M. Comparison of HIV-infected patients’ 
characteristics, healthcare resources use and cost between native and migrant patients. 
Int J Public Health. (2009) 54:5–10. doi: 10.1007/s00038-008-7043-z

 18. Marks G, Crepaz N, Janssen RS. Estimating sexual transmission of HIV from 
persons aware and unaware that they are infected with the virus in the USA. AIDS. 
(2006) 20:1447–50. doi: 10.1097/01.aids.0000233579.79714.8d

 19. Wigand ME, Orzechowski M, Nowak M, Becker T, Steger F. Schizophrenia, human 
rights and access to health care: a systematic search and review of judgments by the European 
court of human rights. Int J Soc Psychiatry. (2020) 67:168–74. doi: 10.1177/0020764020942797

 20. Orzechowski M, Wigand ME, Nowak M, Becker T, Steger F. Post-traumatic stress 
disorder, human rights and access to healthcare: an analysis of judgments of the 
European court of human rights from an ethical perspective. Eur J Psychotraumatol. 
(2021) 12:1930704. doi: 10.1080/20008198.2021.1930704

 21. Tietze F-A, Orzechowski M, Nowak M, Steger F. Access to healthcare for minors: 
an ethical analysis of judgments of the European court of human rights. Healthcare. 
(2021) 9:1361. doi: 10.3390/healthcare9101361

 22. Skuban T, Orzechowski M, Steger F. Restriction of access to healthcare and 
discrimination of individuals of sexual and gender minority: an analysis of judgments 
of the European court of human rights from an ethical perspective. Int J Environ Res 
Public Health. (2022) 19:2650. doi: 10.3390/ijerph19052650

 23. Skuban-Eiseler T, Orzechowski M, Steger F. Access to healthcare for disabled 
individuals: an analysis of judgments of the European court of human rights from an ethical 
perspective. Public Health Front. (2023) 10:1015401. doi: 10.3389/fpubh.2022.1015401

 24. Vaismoradi M, Turunen H, Bondas T. Content analysis and thematic analysis: 
implications for conducting a qualitative descriptive study. Nurs Health Sci. (2013) 
15:398–405. doi: 10.1111/nhs.12048

 25. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. (2006) 
3:77–101. doi: 10.1191/1478088706qp063oa

 26. Stuikyte R, Barbosa I, Kazatchkine M. Getting to grips with the HIV epidemic in 
Russia. Curr Opin HIV AIDS. (2019) 14:381–6. doi: 10.1097/COH.0000000000000573

 27. Sarang A, Rhodes T, Sheon N. Systemic barriers accessing HIV treatment among 
people who inject drugs in Russia: a qualitative study. Health Policy Plan. (2013) 
28:681–91. doi: 10.1093/heapol/czs107

 28. Nikoloski Z, King EJ, Mossialos E. HIV in the Russian Federation: mortality, 
prevalence, risk factors, and current understanding of sexual transmission. AIDS. (2023) 
37:637–45. doi: 10.1097/QAD.0000000000003441

 29. WHO. Ukraine - HIV Country Profile 2022. (2022). Available at: https://cfs.hivci.
org/ (accessed March 12, 2023).

 30. UNAIDS. UNAIDS Fact Sheet 2022. (2022). Available at: https://www.unaids.org/
sites/default/files/media_asset/UNAIDS_FactSheet_en.pdf (accessed March 12, 2023).

 31. Robert Koch Institut. HIV/AIDS in Deutschland  - Eckdaten der Schätzung. 
(2021). Available at: https://www.rki.de/DE/Content/InfAZ/H/HIVAIDS/Eckdaten/
EckdatenDeutschland.pdf?__blob=publicationFile (accessed March 12, 2023).

 32. Holt E. Russia’s invasion of Ukraine threatens HIV response. Lancet HIV. (2022) 
9:e230. doi: 10.1016/S2352-3018(22)00064-9

 33. Brinkley-Rubinstein L, Crowley C, Montgomery MC, Peterson M, Zaller N, 
Martin R, et al. Interest and knowledge of HIV pre-exposure prophylaxis in a unified 
jail and prison setting. J Correct Health Care. (2020) 26:36–41. doi: 
10.1177/1078345819897405

 34. Goodman-Meza D, Shoptaw S, Weiss RE, Nakazono T, Harawa NT, Takada S, et al. 
Methamphetamine use drives decreases in viral suppression for people living with HIV 
released from a large municipal jail: results of the LINK LA clinical trial. Drug Alcohol 
Depend. (2019) 202:178–84. doi: 10.1016/j.drugalcdep.2019.05.007

 35. Fenomanana J, Randriatsarafara FM, Ranampy FF, Randriamanantany ZA. A 
behavioural and HIV serological survey among detainees of Ankazondrano jail in 
Fianarantsoa, Madagascar. Afr J AIDS Res. (2021) 20:324–8. doi: 
10.2989/16085906.2021.2008459

 36. Peteet B, Staton M, Miller-Roenigk B, Carle A, Oser C. Rural incarcerated women: 
HIV/HCV knowledge and correlates of risky behavior. Health Educ Behav. (2018) 
45:977–86. doi: 10.1177/1090198118763879

 37. Russotto Y, Micali C, Laganà N, Marino A, Campanella E, Celesia BM, et al. 
Diagnosis, treatment, and prevention of HIV infection among detainees: a review of the 
literature. Healthcare (Basel). (2022) 10:2380. doi: 10.3390/healthcare10122380

 38. Westergaard RP, Hess T, Astemborski J, Mehta SH, Kirk GD. Longitudinal changes 
in engagement in care and viral suppression for HIV-infected injection drug users. 
AIDS. (2013) 27:2559–66. doi: 10.1097/QAD.0b013e328363bff2

 39. Wallace A. The European court of human rights: a tool for improving prison 
health. Lancet Public Health. (2020) 5:e78–9. doi: 10.1016/S2468-2667(19)30258-0

 40. European Court of Human Rights. Guide on Article 3 of the European Convention 
on Human Rights. (2022). Available at: https://www.echr.coe.int/Documents/Guide_
Art_3_ENG.pdf (accessed May 05, 2023).

 41. Grinsztejn B, Hosseinipour MC, Ribaudo HJ, Swindells S, Eron J, Chen YQ, et al. 
Effects of early versus delayed initiation of antiretroviral treatment on clinical outcomes 
of HIV-1 infection: results from the phase 3 HPTN 052 randomised controlled trial. 
Lancet Infect Dis. (2014) 14:281–90. doi: 10.1016/S1473-3099(13)70692-3

 42. WHO. Consolidated Guidelines on HIV Prevention, Testing, Treatment, Service 
Delivery and Monitoring: Recommendations for a Public Health Approach. (2021). 
Available at: https://www.who.int/publications/i/item/9789240031593 (accessed March 
12, 2023).

 43. Logie CH, Newman PA, Chakrapani V, Shunmugam M. Adapting the minority 
stress model: associations between gender non-conformity stigma, HIV-related stigma 
and depression among men who have sex with men in South India. Soc Sci Med. (2012) 
74:1261–8. doi: 10.1016/j.socscimed.2012.01.008

 44. Crockett KB, Kalichman SC, Kalichman MO, Cruess DG, Katner HP. Experiences 
of HIV-related discrimination and consequences for internalised stigma, depression and 
alcohol use. Psychol Health. (2019) 34:796–810. doi: 10.1080/08870446.2019.1572143

 45. Breslow AS, Brewster ME. HIV is not a crime: exploring dual roles of 
criminalization and discrimination in HIV/AIDS minority stress. Stigma Health. (2020) 
5:83–93. doi: 10.1037/sah0000177

 46. Gwadz M, Leonard NR, Honig S, Freeman R, Kutnick A, Ritchie AS. Doing battle with 
“the monster:” how high-risk heterosexuals experience and successfully manage HIV stigma 
as a barrier to HIV testing. Int J Equity Health. (2018) 17:46. doi: 10.1186/s12939-018-0761-9

 47. Feyissa GT, Lockwood C, Woldie M, Munn Z. Reducing HIV-related stigma and 
discrimination in healthcare settings: a systematic review of guidelines, tools, standards 
of practice, best practices, consensus statements and systematic reviews. J Multidiscip 
Healthc. (2018) 11:405–16. doi: 10.2147/JMDH.S170720

 48. Treloar C, Cama E, Lancaster K, Brener L, Broady TR, Cogle A, et al. A universal 
precautions approach to reducing stigma in health care: getting beyond HIV-specific 
stigma. Harm Reduct J. (2022) 19:74. doi: 10.1186/s12954-022-00658-w

154

https://doi.org/10.3389/fpubh.2023.1193236
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1111/j.1365-2796.2007.01910.x
https://www.hiv.gov/hiv-basics/overview/data-and-trends/global-statistics
https://www.hiv.gov/hiv-basics/overview/data-and-trends/global-statistics
https://doi.org/10.1016/j.tips.2021.10.004
https://doi.org/10.1136/jme.26.1.3
https://doi.org/10.1111/odi.12391
https://doi.org/10.1080/09540121.2018.1435848
https://doi.org/10.1186/s12913-022-08483-4
https://doi.org/10.7448/IAS.19.1.20171
https://doi.org/10.1186/1472-6963-12-198
https://doi.org/10.1002/ijgo.14130
https://doi.org/10.1186/s12889-015-2197-0
https://aidstargets2025.unaids.org/
https://aidstargets2025.unaids.org/
https://doi.org/10.1111/odi.13585
https://doi.org/10.1016/S2352-3018(19)30343-1
https://doi.org/10.1136/bmjgh-2019-001587
https://doi.org/10.1371/journal.pmed.1001510
https://doi.org/10.1371/journal.pmed.1001510
https://doi.org/10.1007/s00038-008-7043-z
https://doi.org/10.1097/01.aids.0000233579.79714.8d
https://doi.org/10.1177/0020764020942797
https://doi.org/10.1080/20008198.2021.1930704
https://doi.org/10.3390/healthcare9101361
https://doi.org/10.3390/ijerph19052650
https://doi.org/10.3389/fpubh.2022.1015401
https://doi.org/10.1111/nhs.12048
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1097/COH.0000000000000573
https://doi.org/10.1093/heapol/czs107
https://doi.org/10.1097/QAD.0000000000003441
https://cfs.hivci.org/
https://cfs.hivci.org/
https://www.unaids.org/sites/default/files/media_asset/UNAIDS_FactSheet_en.pdf
https://www.unaids.org/sites/default/files/media_asset/UNAIDS_FactSheet_en.pdf
https://www.rki.de/DE/Content/InfAZ/H/HIVAIDS/Eckdaten/EckdatenDeutschland.pdf?__blob=publicationFile
https://www.rki.de/DE/Content/InfAZ/H/HIVAIDS/Eckdaten/EckdatenDeutschland.pdf?__blob=publicationFile
https://doi.org/10.1016/S2352-3018(22)00064-9
https://doi.org/10.1177/1078345819897405
https://doi.org/10.1016/j.drugalcdep.2019.05.007
https://doi.org/10.2989/16085906.2021.2008459
https://doi.org/10.1177/1090198118763879
https://doi.org/10.3390/healthcare10122380
https://doi.org/10.1097/QAD.0b013e328363bff2
https://doi.org/10.1016/S2468-2667(19)30258-0
https://www.echr.coe.int/Documents/Guide_Art_3_ENG.pdf
https://www.echr.coe.int/Documents/Guide_Art_3_ENG.pdf
https://doi.org/10.1016/S1473-3099(13)70692-3
https://www.who.int/publications/i/item/9789240031593
https://doi.org/10.1016/j.socscimed.2012.01.008
https://doi.org/10.1080/08870446.2019.1572143
https://doi.org/10.1037/sah0000177
https://doi.org/10.1186/s12939-018-0761-9
https://doi.org/10.2147/JMDH.S170720
https://doi.org/10.1186/s12954-022-00658-w


Frontiers in Public Health 01 frontiersin.org

Status and factors associated with 
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Introduction: Patient activation is determined by an individual’s knowledge, skills and 
confidence in managing his/her health. It is vital for people living with HIV (PLWH) 
to enhance their self-management skills and health outcomes, especially those 
from low- and middle-income regions, since they are at higher risk of worse health 
outcomes. However, literature from those regions is limited, especially in China.

Objectives: This study aimed to explore the status and factors associated with 
patient activation among Yi minority PLWH in Liangshan, China and to determine 
whether patient activation is associated with HIV clinic outcomes.

Methods: This cross-sectional study included 403 Yi minority people living 
with HIV in Liangshan between September and October 2021. All participants 
completed an anonymous survey measuring sociodemographic characteristics, 
HIV-related information, patient activation and illness perception. Multivariate 
linear regression and multivariate binary logistic regression were used to explore 
factors associated with patient activation and the association between patient 
activation and HIV outcomes, respectively.

Results: The Patient Activation Measure (PAM) score was low (mean = 29.8, standard 
deviation = 4.1). Participants with negative illness perception, low income, and 
self-rated antiretroviral therapy (ART) effect based on self-perception were most 
likely to have a lower PAM score (β = −0.3, −0.2, −0.1, respectively; all p < 0.05); 
those with having disease knowledge learning experiences and an HIV-positive 
spouse were more likely to have a higher PAM score (β = 0.2, 0.2, respectively; 
both p < 0.001). A higher PAM score (AOR=1.08, 95% CI: 1.02, 1.14) was associated 
with viral suppression, mediated by gender (AOR=2.25, 95% CI: 1.38, 3.69).

Conclusion: Low patient activation level among Yi minority PLWH impacts HIV 
care. Our findings indicate patient activation is associated with viral suppression 
for minority PLWH in low- and middle-income settings, suggesting that tailored 
interventions enhancing patient activation may improve viral suppression.

KEYWORDS

HIV, patient activation, illness perception, Yi minority, low-and middle-income

OPEN ACCESS

EDITED BY

Diego Ripamonti,  
Papa Giovanni XXIII Hospital, Italy

REVIEWED BY

Antoine Khati,  
University of Connecticut, United States
Segundo Ramos León Sandoval,  
San Juan Bautista Private University, Peru
Mohammad Ali Zakeri,  
Rafsanjan University of Medical Sciences, Iran

*CORRESPONDENCE

Honghong Wang  
 honghong_wang@hotmail.com

RECEIVED 06 December 2022
ACCEPTED 25 May 2023
PUBLISHED 15 June 2023

CITATION

An W, Tang X, Xiao X, Aku W and Wang H (2023) 
Status and factors associated with patient 
activation and its relationship with HIV clinic 
outcomes among Yi minority people living with 
HIV in Liangshan, China: a cross-sectional 
study.
Front. Public Health 11:1114561.
doi: 10.3389/fpubh.2023.1114561

COPYRIGHT

© 2023 An, Tang, Xiao, Aku and Wang. This is 
an open-access article distributed under the 
terms of the Creative Commons Attribution 
License (CC BY). The use, distribution or 
reproduction in other forums is permitted, 
provided the original author(s) and the 
copyright owner(s) are credited and that the 
original publication in this journal is cited, in 
accordance with accepted academic practice. 
No use, distribution or reproduction is 
permitted which does not comply with these 
terms.

TYPE Original Research
PUBLISHED 15 June 2023
DOI 10.3389/fpubh.2023.1114561

155

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2023.1114561%EF%BB%BF&domain=pdf&date_stamp=2023-06-15
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1114561/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1114561/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1114561/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1114561/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1114561/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1114561/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1114561/full
mailto:honghong_wang@hotmail.com
https://doi.org/10.3389/fpubh.2023.1114561
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2023.1114561


An et al. 10.3389/fpubh.2023.1114561

Frontiers in Public Health 02 frontiersin.org

Introduction

As the prevalence of human immunodeficiency virus (HIV) 
infection steadily increases, it remains one of the most challenging 
health issues in the world, particularly in low- and middle-income 
countries. Globally, more than 37 million people suffer from HIV 
infection, and over two-thirds of them (25.4 million) are in the 
low-and middle-income regions (1). The number of people living with 
HIV (PLWH) in China is approximately 1.05 million (2). Liangshan 
Yi Autonomous Prefecture (hereafter, Liangshan) is the largest 
settlement of Yi minority people; it is a region with the most serious 
HIV endemic (3) and the poorest economic status in comparison to 
other places in China (4). In 2020, it was reported Liangshan had 
43,697 PLWH (4). This population was more likely to suffer from 
worse clinical outcomes than their counterparts from other regions, 
since in Liangshan, fewer medical resources are available and fewer 
HIV education programs are provided in the Yi language, resulting in 
suboptimal self-management (5).

As antiretroviral treatment (ART) became widely available, HIV/
AIDS has become a chronic illness, and self-management of 
HIV-related issues is vital for patients to achieve and maintain viral 
suppression to facilitate optimal quality of life. Patient activation is 
determined by an individual’s knowledge, skills and confidence in 
managing his/her health; this is essential for self-management and 
health outcomes as it enables patients to actively participate in their 
healthcare (6–8). According to a study conducted by Hibbard and 
colleagues (9), patient activation is changeable and includes four 
stages, ranging from low (Level 1) to high (Level 4).

In terms of associated factors, previous studies have confirmed 
that sociodemographic factors, including educational level, income 
level, age, gender and disease-related factors, such as illness perception 
and health status, have an impact on patient activation in chronic 
disease patients (8, 10–13). Among these factors, illness perception 
appears to be a driving force for patient activation (14). Different levels 
of illness perception can lead to negative or positive coping styles, and 
patients with low patient activation tend to be passive and are less 
engaged in their own care, while those with high patient activation are 
actively involved in their care (15). However, to the best of our 
knowledge, the correlation between illness perception and patient 
activation in PLWH has not yet been studied.

Current studies about patient activation have focused on chronic 
diseases that are not communicable (e.g., chronic obstructive 
pulmonary disease and diabetes) (16); Previous studies on patient 
activation in PLWH from high-income countries have shown that the 
patient activation level is high and is associated with HIV clinical 
outcomes, such as CD4 count, viral suppression and adherence (13, 
17). However, there is a lack of studies reporting the status and factors 
associated with patient activation and its relationship with HIV clinic 
outcomes among PLWH from low- and middle-income countries. 
Given the persistent differences in cultures, social status, economic 
health and healthcare delivery systems, it is expected that there will 
be differences in patient activation between low- and middle-income 
countries and high-income countries (18). In view of the literature gap 
mentioned above, we decided to conduct the present study. Thus, in 
this study, we  selected the Yi minority PLWH from Liangshan, a 
low-income area in China, as the study subject. Based on these 
premises, the objectives in this study were twofold: First, to explore 
the status and factors associated with patient activation among Yi 

minority PLWH in Liangshan, China. Second, to determine whether 
patient activation is associated with HIV clinic outcomes.

Materials and methods

Study design, setting, and sample

This cross-sectional study was conducted in the main HIV clinic 
located in Liangshan Yi Autonomous Prefecture, which is a region 
with the most serious HIV endemic and the poorest economic status 
in comparison to other places of China. In previous studies, the 
prevalence of HIV infections has been found to be  higher (2.88–
9.46%) in Yi minority people in comparison to the Chinese average 
(0.04%) (19, 20). In addition to providing routine HIV care, this clinic 
offers a brief peer-based HIV knowledge education program in the Yi 
language, which is held once a week for half an hour. Thus, only a few 
patients have the opportunity to attend the program. To be clear, the 
content of this program just includes basic knowledge of HIV/
AIDS. Details are as follows: (1) What is HIV? (2) How does HIV 
spread? (3) How does HIV infection progress? (4) Why do alternative 
treatments work for HIV?

The participants were PLWH seeking care at this clinic, such as 
obtaining ART medication and undergoing lab tests for viral load and 
CD4 counts. The inclusion criteria were: having a confirmed HIV 
diagnosis, being 18 years of age or older, being a member of the Yi 
minority group and currently receiving antiviral therapy. PLWH who 
were unable to understand the questionnaire because of cognitive or 
audio-visual impairment were excluded from participating in this study.

The consecutive sampling method was applied to recruit the 
participants when they came to the clinic for services. PASS software 
was used to estimate the sample size. Based on a previous study (21), 
the standard deviation of the patient activation mean raw score was 
estimated to be  5.67. In the present study, the sample size of 341 
participants was estimated based on the statistical power of 95% and 
the alpha value of 0.05. Considering that 15% of the questionnaires 
were invalid, the final sample size was 392 participants.

Measurements

In this study, the variables included patient activation, illness 
perception, ART adherence and sociodemographic and disease-
related information. The data collection instruments included the 
13-item Patient Activation Measure (PAM), the Brief Illness 
Perception Questionnaire (BIPQ), the Center for Adherence Support 
Evaluation (CASE) Adherence Index and a sociodemographic and 
disease-related information questionnaire, as described below.

Patient activation
PAM was used to determine the level of patient activation, and 

we  obtained permission from Insignia Health to use this scale. It 
contains 13 items ranging from strongly disagree (1) to strongly agree 
(4) on a 4-point Likert scale [9]. Using a revised transformation table 
provided by Insignia Health, raw scores, in the range of 13 to 52, are 
calibrated into a total score between 0 and 100 (22). In a previous 
study, the PAM raw scores clearly showed differences in patient 
activation in comparison to transformed scores (21). Thus, our study 
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used PAM raw scores instead of transformed scores. Higher scores 
indicate higher levels of patient activation. The developers of PAM 
classified the scores into four levels (23). Level 1 patients (raw 
score ≤ 35.9) are passive and lack the confidence needed to actively 
participate in their health care. Level 2 patients (raw score 35.91–38.6) 
have some knowledge, but are starting to gain more knowledge and 
feel more confident about managing their condition; while large gaps 
remain, they can set simple goals. Level 3 patients (raw score 38.7–
42.5) are goal-oriented, have key facts, are developing skills and are 
prepared to act. Level 4 patients (raw score ≥ 42.6) have adopted new 
behaviors for managing their health but may have problems when 
under stress (21). PAM has been translated into Chinese and has 
shown satisfactory reliability and validity. Cronbach’s α was 0.82, test–
retest reliability was 0.70 and the construct validity was favorable in a 
Chinese population, as confirmed by factor analysis (24).

Illness perception
Measures of illness perception were obtained using Broadbent and 

colleagues’ Brief Illness Perception Questionnaire (BIPQ), developed in 
2006 (15). The BIPQ is an 11-point (0–10) Likert response scale; it 
contains 8 items. Items 3, 4 and 7 are scored reversely when calculating 
the total score. A higher total score, which ranges from 0 to 80, indicates 
a greater negative illness perception of the disease. In the first five items 
of this scale, consequences, duration, personal control, treatment 
control and identity are examined; two items, anxiety and emotional 
burden, are related to affective visualization; one item assesses the 
participants’ understanding of their disease. A Chinese version of this 
questionnaire was found to be  valid and reliable by Mei (25). Its 
Cronbach’s α was 0.77 and its criterion-related validity was −0.67.

ART adherence
The CASE Adherence Index was used to measure adherence to 

ART (26). It consists of three questions. One question asks the 
respondents to note the difficulty they experience in taking their HIV 
medication on time. The responses include always, most of the time, 
rarely or never (score ranging from 1 to 4). The second question asks 
the respondents to note how many days per week an HIV medication 
dose has been missed; its answers are every day, 4–6 days, 2–3 days, 
once a week, less than once a week or never (score ranging from 1 to 
6). The third question asks the respondents to note the last time that 
they missed at least one HIV medication dose. Answers include within 
the past week, one to two weeks ago, three to four weeks ago, one to 
three months ago, more than three months ago or never (score range 
of 1 to 6). The maximum score of the CASE Adherence Index is 16; a 
higher score indicates better adherence. A score equal to or greater 
than 11 is considered good adherence and a score less than 11 
indicates poor adherence.

Sociodemographic and disease-related 
information

A self-made sociodemographic questionnaire was developed to 
collect data on gender, age, education, marital status, place of 
residence, employment status and personal income. Disease-related 
information was also assessed in terms of disease duration, disease 
knowledge learning experience, spouse’s HIV status, HIV viral load 
suppression and CD4 count and the self-rated method of ART effect. 
The question “Have you ever received previous health education about 
HIV/AIDS (such the program offered by the clinic, or other similar 
programs)?” was used to measure the disease knowledge learning 

experience; and the answers included “Yes” and “No.” This variable 
refers to the experience in taking part in the peer-based HIV education 
program offered by the clinic, or other similar programs. It is well 
known that HIV viral load and CD4 count are crucial markers for 
evaluating the efficacy of ART. Despite this, most of the Yi minority 
PLWH were unaware of their own CD4 count and HIV viral load 
based on field observations. Hence, to explore the self-rated method 
of the ART effect, we devised a question: How do you judge the ART 
effect? Answers to this question included: (a) by HIV viral load and 
CD4 count or (b) by self-perception (such as no pain, have a good 
appetite and no hospitalization).

Data collection

We found that most of the Yi minority PLWH could not read 
Mandarin; therefore, we conducted face-to-face interviews using the 
questionnaire instead of using the self-reported questionnaires. The 
questionnaires were translated and back-translated independently by 
two experts (a researcher and a Yi language expert) who are fluent in 
both Yi language and Mandarin; they were then assessed for cultural 
relevance and understandability. Data were collected from September 
to October 2021 by four trained interviewers fluent in both Yi language 
and Mandarin. All of the interviewers received face-to-face training on 
the purpose and design of the study, interviewing techniques and role-
playing to minimize the interrater differences in using the 
questionnaires. The participants were approached when they came to 
the clinic to pick up their medications or receive other medical services.

Physicians introduced our project to patients and referred them 
to a trained investigator for screening and recruitment. A private and 
quiet room was provided for data collection. The interviewing process 
usually took between 15 and 25 min for each candidate. Information 
on the HIV viral load and CD4 count were extracted from each 
patient’s medical records with permission for the participants and 
the physicians.

Data analysis

Descriptive statistics were used to summarize the characteristics 
of the sample. Mean and standard deviation (SD) were used to 
describe the continuous variables, and frequencies and percentages 
were used to summarize the categorical variables. Bivariate 
associations were analyzed using Spearman’s rank correlation 
coefficient (rs), the Kruskal–Wallis test or the Mann–Whitney test, 
depending on the type of data. Multivariate linear regression analysis 
was conducted on the variables related to patient activation at a 
significance level of p < 0.05 for the univariate analysis.

To test the association between patient activation and HIV viral 
suppression and CD4 count, univariate and multivariate binary 
logistic regression analyses were used. The association between patient 
activation and viral suppression has previously been demonstrated to 
be mediated by ART adherence (13). Therefore, adherence and other 
variables that were statistically significant (p < 0.05) in the univariate 
analysis were adjusted in the multivariable logistic regression analysis 
of patient activation and viral suppression. Thus, p < 0.05 (two-sided) 
was considered significant for the final multivariate analysis. SPSS 23.0 
(IBM Corporation, Armonk, NY, United  States) was used for 
statistical analyses.
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Results

Sociodemographic and disease-related 
characteristics

Among the 409 participants recruited, 403 (98.5%) completed the 
questionnaire. Table 1 shows that the mean age of the participants was 
40.1 years, ranging from 18 to 77 years of age. Most of the participants 
were male (n = 238, 59.1%), married (n = 307, 76.2%) and residing in 
rural areas (n = 386, 95.8%). Educational attainment was fairly low 
with 93.5% (n = 377) reporting a primary level education or less. Most 
of the participants were farmers (n = 340, 84.4%) and most had a 
personal monthly income of less than US$138 (n = 271, 67.2%). 
Among the 403 participants, 87.3% (n = 352) reported self-rated 
method of ART effect based on self-perception and 86.1% (n = 347) 
having disease knowledge learning experience. Approximately half of 
the patient’s spouses (n = 203, 50.4%) were also HIV positive. The 
average disease duration was 7.3 years. The mean BIPQ score was 
33.33 (SD 7.2, range 10–61). The mean CASE score was 14.7 (SD 2.1, 
range 5–16).

Patient activation status

The PAM raw score was 29.8 ± 4.1 with a range of 14–45 
(corresponding to the transformed score: 39.3 ± 6.0). A comparison of 
results from this study and previous studies (13, 17, 27) is shown in 
Figure  1. In terms of patient activation level, the percentage of 
participants in Level 1 was as high as 97.8% (n = 394); the percentage 
of patients in Level 2 and Level 3 were 1.7% (n = 7) and 0.5% (n = 2), 
respectively. There were no Level 4 cases in this survey.

Univariate and multivariate analyses of 
factors associated with patient activation

Table 1 presents the relationships between the study variables and 
patient activation. Regarding the demographic characteristics, a 
significant correlation was found between personal monthly income 
(H = 23.8, p < 0.001) and PAM scores among Yi minority PLWH. For 
the disease-related variables, the self-rated method of ART effect 
(Z = −4.1, p < 0.001), having disease knowledge learning experience 
(Z = −3.1, p = 0.001), spouse’s HIV status (H = 13.0, p = 0.001) and 
illness perception (rs = −0.3, p < 0.01) were significantly associated 
with the PAM score.

The results from the multiple linear regression analysis of patient 
activation are presented in Table 2. Before conducting the analysis, the 
categorical variables were transformed into dummy variables. 
Multicollinearity was checked and was not present (all VIF < 2).

The findings indicate that the participants with having disease 
knowledge learning experience (β = 0.2, p < 0.001) and whose spouse 
was HIV positive (β = 0.2, p < 0.001), had a significantly higher PAM 
score. The participants were more likely to have a lower PAM score if 
their personal monthly income ranged from US$139 to US$414 
(β = −0.2, p < 0.001) or was ≤ US$138 (β = −0.1, p = 0.010), if their self-
rated method of ART effect based on self-perception (β = −0.1, 
p = 0.010) and if they had a higher illness perception score (β = −0.3, 
p < 0.001).

TABLE 1 Sociodemographic and disease-related characteristics and the 
univariate analysis of patient activation for Yi minority PLWH (n = 403).

Characteristics
Mean ± SD/N 

(%)
PAM Z/H/rs p

Age (years) 40.1 ± 8.2 29.8 ± 4.1 rs = −0.07 0.148

Gender Z = −1.7 0.094

Male 238 (59.1) 29.8 ± 3.8

Female 165 (40.9) 29.8 ± 4.5

Resident place Z = −1.4 0.158

Rural 386 (95.8) 29.9 ± 4.0

Urban 17 (4.2) 28.0 ± 5.1

Education level H = 1.8 0.455

Primary school or 

below

377 (93.5) 29.8 ± 4.1

Middle school 20 (5.0) 29.4 ± 3.6

High school or above 6 (1.5) 31.5 ± 3.9

Marital status H = 1.1 0.770

Unmarried 25 (6.2) 30.7 ± 2.6

Married 307 (76.2) 29.8 ± 4.1

Divorced 15 (3.7) 30.7 ± 2.6

Widowed 56 (13.9) 29.3 ± 4.7

Employment status H = 2.6 0.270

Full-time 43 (10.7) 30.3 ± 4.0

Part-time 20 (5.0) 29.6 ± 2.6

Farming 340 (84.4) 29.7 ± 4.2

Disease duration 

(years)

7.3 ± 3.9 rs = 0.03 0.529

Personal monthly 

income

H = 23.8 < 0.001

≤ US$138 271 (67.2) 29.7 ± 4.3

US$139 to US$414 61 (15.1) 28.6 ± 3.5

≥ US$415 71 (17.6) 31.3 ± 2.9

Self-rated method of 

ART effect

Z = −4.1 < 0.001

Viral load and CD4 

count

51 (12.7) 31.4 ± 4.8

Self-perception 352 (87.3) 29.6 ± 3.9

Having disease 

knowledge learning 

experience

Z = −3.1 0.001

Yes 347 (86.1) 30.1 ± 3.9

No 56 (13.9) 28.0 ± 4.9

Spouse’s HIV status H = 13.0 0.001

HIV negative 175 (43.4) 29.0 ± 4.7

HIV positive 203 (50.4) 30.4 ± 3.5

Other (unmarried) 25 (6.2) 30.7 ± 2.6

Illness perception 33.3 ± 7.2 29.8 ± 4.1 rs = −0.3 < 0.001

Adherence 14.7 ± 2.1 29.8 ± 4.1 rs = −0.09 0.083

SD, standard deviation; PAM, patient activation measure.
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The relationship between patient activation 
and HIV clinical outcomes

Of the 403 participants, 387 reported HIV clinical outcomes in 
terms of CD4 count and viral suppression (HIV viral load <50 copies/
mL). Among these, 280 (72.4%) participants achieved viral 
suppression and 326 (84.2%) achieved a CD4 count ≥200 cells/mL3. 
Univariate logistic regression analysis revealed that there was no 
significant association between patient activation and CD4 count 
(odds ratio [OR] = 1.01, 95% confidence interval [CI]: 0.94, 1.08, 
p = 0.771), while it was positively related to viral suppression 
(OR = 1.09, 95% CI: 1.03, 1.15, p = 0.002).

Table  3 reports the univariable and multivariable associations 
between viral suppression and patient activation. The univariable 
regression showed significant associations between viral suppression 
and patient activation, gender and illness perception. After adjusting 
for gender and illness perception, patient activation (AOR = 1.08, 95% 
CI: 1.02, 1.14, p = 0.011) remained positively related to viral 
suppression, and the relationship was mediated by gender (AOR = 2.25, 

95% CI: 1.38, 3.69, p = 0.001). However, ART adherence was not 
significantly related to viral suppression.

Discussion

To the best of our knowledge, this is the first study to explore the 
status of patient activation and its correlation with health outcomes 
(CD4 count, viral suppression) in Yi minority PLWH in China. 
We found three key findings in our research. First, the PAM score was 
extremely low, which is contrary to the findings reported in previous 
research conducted in high-income countries. Second, lower personal 
monthly income, self-rated method of ART effect based on self-
perception and a higher illness perception score were associated with a 
lower PAM score. Having disease knowledge learning experience and 
spouse’s positive HIV status were related to a higher PAM score. Third, 
a higher PAM score was related to viral suppression, mediated by gender. 
To achieve optimal HIV self-management, these findings are critical to 
improving patient activation in low- and middle-income settings.

FIGURE 1

Comparison of the current study’s mean PAM score with the scores reported in previous studies.

TABLE 2 Multiple linear regression analysis of the variables in relation to patient activation.

Variables SD β t p VIF

Having disease knowledge learning experience

No Ref

Yes 0.5 0.2 3.9 < 0.001 1.0

Personal monthly income

≤ US$138 Ref

US$139 to US$414 0.6 −0.2 −3.7 < 0.001 1.6

≥ US$415 0.5 −0.1 −2.6 0.010 1.6

Self-rated method of ART effect

Viral load and CD4+ counts Ref

Self-perception 0.6 −0.1 −2.4 0.016 1.0

Spouse’s HIV status

HIV negative Ref

HIV positive 0.4 0.2 4.4 < 0.001 1.0

Other (unmarried) 0.8 0.1 1.7 0.098 1.0

Illness perception 0.03 −0.3 −7.3 < 0.001 1.0

SE, standard error; VIF, variance inflation factor; Ref, reference.
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In this study, patient activation status was found to be different 
from that reported in previous studies. The level of PAM in Yi 
minority PLWH is much lower than in studies conducted in Western 
countries, such as the United  States (13) and Canada (17). It is 
concerning that more than 90% of our sample have Level 1 PAM 
scores. Our results are similar to those reported in a study from Nepal, 
which showed that 81.5% of the sample were at patient activation 
Level 1 (27, 28). The lack of patient activation education programs in 
the Yi minority language could be  an important reason for this 
finding. In our study, the level of education for most of the participants 
was primary school or less; thus, they have barriers to accessing HIV 
education programs in Mandarin. Moreover, in the health service 
system of Liangshan the official language is Mandarin. Although some 
healthcare providers can speak the Yi language, communication 
barriers still exist between Yi minority PLWH and healthcare 
providers. It is common for patients with low PAM scores to have a 
lack of understanding of their roles in the healthcare process and they 
have low confidence in their self-management skills (8). Consequently, 
they are less likely to consult with their providers when needed, which 
may result in poor HIV management, increasing the chances of 
hospitalization and high mortality (7). Therefore, it is necessary to 
conduct further research on tailored patient activation interventions 
for minority PLWH in low- and middle-income regions.

We found that lower personal monthly income, self-rated method 
of ART effect based on self-perception and higher illness perception 
score were associated with a lower PAM score. It is not surprising that 
lower personal monthly income is a risk factor for a low PAM score, 
which is consistent with the findings reported in previous studies that 
the income levels of participants are related to patient activation (29–
31). Participants with a lower income might spend less money and 
exert less effort on health maintenance (31), resulting in a low PAM 
score; they may also adopt more passive behavior toward the 
management of their health. In our study, the self-rated method of 
ART effect based on self-feeling rather than CD4 count or viral load 
was related to a lower PAM score. This finding suggests that 
participants lack the proper information to monitor the effect of their 
treatment. They neither understand the purpose of the blood tests nor 
know the meaning of the values of their CD4 counts and viral load. It 
is well known that information is a necessary prerequisite for acquiring 
the skills needed to manage one’s health (32). Furthermore, we found 
that a higher illness perception score, which represents greater negative 
reactions to the disease, was a significant predictor of a lower PAM 
score. This finding was also supported by previous studies (10, 33, 34); 
it could be  explained by the fact that different levels of illness 
perception can lead to negative or positive coping styles (patients with 

low patient activation tend to be passive and those with high patient 
activation tend to have positive coping styles) (15, 35).

Having disease knowledge learning experience and a spouse’s 
positive HIV status were predictors of a higher PAM score. In this 
context, the PLWH with having disease knowledge learning 
experience from a brief peer-based HIV knowledge education 
program organized weekly in the clinic, but part of the sample did not 
have the opportunity to participate in this program. According to 
several previous studies of chronic disease patients, providing patients 
with knowledge about their disease can significantly improve the PAM 
score (7, 36). We believe that having disease knowledge and learning 
experiences may also help PLWH develop the knowledge, skills and 
confidence they need to manage their health. Unexpectedly, in our 
study, we found that a spouse’s HIV status was a key determinant of 
the PAM score; to the best of our knowledge, this finding has not been 
previously reported. The most likely explanation for this is that 
patients with an HIV-positive spouse are more likely to disclosure 
their HIV status at home, which may facilitate learning and discussion 
of HIV management between couples, thus enhancing their 
knowledge, skills and confidence, facilitating their engagement in 
their HIV care (37). Although the causal relationships between the 
associated factors and patient activation are likely to be complicated 
and not one-way, health-related behavioral interventions and 
screening potential patients may be bolstered by these factors.

We found higher PAM scores were associated with HIV viral 
suppression, which was mediated through gender, but they were not 
associated with CD4 count [that finding was partially supported by a 
previous study (13)]. Unexpectedly, this association was partly 
mediated by gender, which, to the best of our knowledge, has not 
been previously reported. The most likely explanation for this is that, 
as men take on more social and family responsibilities in Yi minority 
society, they have to leave their hometown frequently to make a living 
in big cities, which makes it harder to spend more time and money 
on their own health. Thus, they are more likely to miss the 
opportunity to receive healthcare services from local medical staff. 
Moreover, we found that PAM scores were not associated with CD4 
count, which might be explained by the fact that CD4 counts are 
affected by numerous immune and nonimmune factors, such as 
tuberculosis (TB) co-infection, hepatitis B virus (HBV) co-infection 
and CD4 count at baseline (38), and therefore it serves as a crude 
indicator of HIV disease severity (13); On the other hand, this may 
have been due to the sample size was not large enough to detect the 
relationship between patient activation and CD4 count in low- and 
middle-income settings. Further study is needed to discover how 
patient activation impacts CD4 count.

TABLE 3 Univariable and multivariable logistic regression analysis of patient activation and viral suppression (n = 387).

Variables
Viral suppression

Crude OR (95% CI) p Adjusted OR (95% CI) p

Gender

Male Ref

Female 2.16 (1.34, 3.48) 0.002 2.25 (1.38, 3.69) 0.001

Adherence 1.08 (0.97, 1.20) 0.146 1.05 (0.95, 1.17) 0.333

Illness perception 0.97 (0.94, 1.00) 0.050 0.98 (0.94, 1.01) 0.183

Patient activation 1.09 (1.03, 1.15) 0.002 1.08 (1.02, 1.14) 0.011

OR, odds ratio; 95% CI, 95% confidence intervals; Ref, reference.

160

https://doi.org/10.3389/fpubh.2023.1114561
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


An et al. 10.3389/fpubh.2023.1114561

Frontiers in Public Health 07 frontiersin.org

Unexpectedly, inconsistent with the previous studies, our study 
did not find that the ART adherence mediated the relationship 
between patient activation and viral suppression. Overall, ART 
adherence was good among the Yi minority PLWH who participated 
in this study. This finding could be due to the fact that self-health 
management knowledge and skills (e.g., monitoring the effect of ART, 
consulting their healthcare providers), other than maintaining good 
adherence, were ignored by the Yi minority PLWH with low patient 
activation. Our findings indicate that simply maintaining good ART 
adherence is not enough for this lifelong illness, and tailored patient 
activation interventions are necessary to improve health outcomes in 
minority PLWH with low patient activation.

Limitations

Our study has several limitations that should be considered when 
interpreting the results. First, we were unable to draw causal inferences 
from our study due to its cross-sectional design, because it was not 
possible to examine whether the detected associations persist over time. 
Although our findings identify several factors related to patient activation 
and the relationship between patient activation and HIV viral suppression, 
a longitudinal study is needed to explore the relationship accurately. 
Second, we primarily included participants engaged in care in an HIV 
treatment clinic; these participants had a better adherence to treatment 
and had access to professional medical consultation, education and care 
for their health management. However, it is likely that PLWH who are not 
receiving care have lower PAM scores and are more vulnerable, as they 
have less access to professional support. Thus, future studies should 
include these individuals to reinforce the observed relationships between 
patient activation and other variables. Third, there are considerable 
differences in terms of ethnicity, culture, local language and public health 
system among low- and middle-income regions. Thus, caution is needed 
when generalizing the findings of our study to other populations of PLWH 
(18). Fourth, this study was conducted in a Yi minority region, and the 
translation from Mandarin to Yi language may have led to inaccuracies. 
Finally, most of the data for this study were taken from patient self-reports. 
It is possible that the responses of participants were influenced by social 
desirability and recall bias. For the former, we adhered to our promise of 
anonymity of responses, which may have minimized potential problems 
with this type of bias; for the latter, prospective studies should be conducted 
in the future to balance the recall bias.

Conclusion

Patient activation is poor in Yi minority PLWH, and the factors 
we identified included personal monthly income, self-rated method 
of ART effect, illness perception, having disease knowledge learning 
experience and spouse’s HIV status. Moreover, a higher PAM score 
was associated with viral suppression. Our findings will help 
healthcare providers systematically evaluate these factors to identify 
individuals with low patient activation. These research findings may 
also be used to develop interventions for minority PLWH in low- and 
middle-income regions to increase their involvement in the healthcare 
system, and they suggest that viral suppression may be improved by 
facilitating an increase in patient activation.
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Patients with human immunodeficiency virus (HIV) are subject to long-term
management and a complex care process. Patients with HIV are clinically,
socially, and emotionally vulnerable, face many challenges, and are often
stigmatized. Healthcare providers should engage them with diligence in the HIV
care cascade process. In this paper, we discuss from our viewpoint certain
social and public health barriers and challenges that should be considered by
healthcare providers to better engage patients in the HIV care cascade process
and maximize its outcomes.

KEYWORDS

human immunodeficiency virus (HIV), patients, HIV care cascade, challenges, patient

engagement (PE)

Introduction

HIV (Human Immunodeficiency Virus) infection is a viral infection caused by the HIV

virus (1–8). HIV primarily targets and attacks the immune system, specifically the CD4 cells

(also known as T-helper cells) that play a crucial role in coordinating the immune response

against infections. When a person becomes infected with HIV, the virus invades body tissues

and replicates inside CD4 cells (1–8). As the virus multiplies, it progressively weakens the

immune system, making the person more susceptible to various infections and diseases

(1–8). Over time, HIV infection can progress to a more advanced stage known as AIDS

(acquired immunodeficiency syndrome) (1–8). HIV is transmitted through certain body

fluids, including blood, semen, vaginal fluids, rectal fluids, and breast milk (8–14). HIV

infection progresses through different stages (1, 2, 8–14). The first is the acute HIV

infection stage, and this is the initial stage immediately after infection, when the virus

replicates rapidly (1, 8). The patient may experience flu-like symptoms such as fever,

fatigue, sore throat, swollen lymph nodes, and rash. Chronic HIV infection emerges after

the acute stage, HIV enters a chronic or latent phase where the virus continues to

replicate at a slower pace (1, 8). Patients may not have any symptoms during this phase,

but the virus is still active and gradually depleting CD4 cells (1, 2, 8–14). In the late

stage, which is a continuation of the chronic stage without treatment, HIV infection

progresses to AIDS, which is characterized by severe immune system damage (1, 8).

Patients with AIDS are at high risk of developing opportunistic and certain cancers (1, 2,

8–14). Diagnosis of HIV infection is typically done through blood tests that detect the

presence of HIV antibodies or the virus itself (1, 2, 8–14). Early diagnosis is important as

it allows for timely initiation of antiretroviral therapy (ART), which can effectively control

the virus, slow disease progression, and reduce the risk of transmission (1, 2, 5–8).
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HIV infection is a lifelong chronic condition requiring long-term

management and a complex care process. but with appropriate

medical care, including ART, patients with HIV may lead to

healthy lives, maintain an average life expectancy, and

significantly reduce the risk of transmitting the virus to others

(1, 8, 15–20). The Long-term management and complex care for

patients with HIV should focus on several key factors (1, 2,

8–14). Antiretroviral Therapy (ART) and continuous adherence

to ART is essential for the long-term management of HIV

(21–26). ART as a standard treatment for HIV infection, is used

to suppress the replication of the HIV in the body. The primary

goal of ART is to achieve and maintain viral suppression, where

the level of HIV in the blood becomes undetectable or very low.

By reducing the amount of HIV in the body, ART helps to slow

down the progression of HIV infection, preserve immune

function, and prevent the development of AIDS. ART

significantly improves the health outcomes and quality of life for

people living with HIV (1, 2, 8–14). Viral suppression achieved

through ART allows the immune system to recover and reduces

the risk of opportunistic infections and AIDS-defining illnesses.

ART helps to maintain and increase CD4+ T cell counts, which

are crucial for a healthy immune system. Furthermore, ART can

also reduce the risk of HIV transmission to sexual partners, as

having an undetectable viral load significantly lowers the risk of

transmission (1, 2, 8–10). Another important factor is the regular

medical monitoring of patients with HIV which requires frequent

monitoring of their CD4+ T cell count, viral load, and overall

health. This includes routine laboratory tests, physical

examinations, and screenings for co-infections, such as hepatitis

and sexually transmitted infections. HIV management should

include preventive measures such as vaccinations (e.g., influenza,

pneumococcal vaccines), screening for and treatment of

co-infections, and counseling on safe sex practices to prevent

transmission of HIV and other sexually transmitted infections

(1, 8–14). Moreover, comprehensive support is crucial for long-

term care for patients with HIV and should involve a

multidisciplinary approach, including access to healthcare

professionals, such as infectious disease specialists, HIV specialists,

psychologists, social workers, and support groups. Mental health

support and addressing social determinants of health (e.g., stigma,

discrimination, housing, employment) are all crucial for overall

well-being. Finally, patient engagement is essential to providing

education and support to help patients understand their condition,

manage medication regimens, and fully adhere to the HIV care

cascade (1–3, 8). The HIV care cascade, also known as the

care continuum, focuses on patient engagement in the HIV care

process (1–3). The HIV care cascades through patient engagement

aims to enhance ART’s impact and improve patient health and

well-being (1, 2, 5–8). This approach includes diagnosis, initial

patient integration to care (including psychological support),

reinforcing adherence, and antiretroviral therapy (ART)

maintenance (21–26). In this context, this paper discusses from

our perspective that is based on our experience in public health

but also within the clinical settings and research in the domain of

HIV and patient engagement supported but certain literature

references, some of the most important aspects, barriers and
Frontiers in Reproductive Health 02164
challenges that may hinder the engagement of patients and the

HIV care cascade. We also formulate, when possible, some

recommendations that health systems and healthcare providers

may need to consider when implementing patient engagement

strategies to improve outcomes.
Stigma and vulnerability

One of the most critical and common barriers to engaging

patients with HIV is stigma (6–10, 26). Stigma can arise from

the external environment, known as social stigma, or from

within patients living with HIV themselves, referred to as self-

stigma or internalized stigma (6–10, 26). Social stigma refers to

society’s negative attitudes, beliefs, and discriminatory behaviours

towards people living with HIV. It can manifest in various ways,

including fear, prejudice, avoidance, gossip, rejection, and

discrimination towards patients with HIV. Stigmatizing attitudes

and actions can be driven by misinformation, misconceptions,

fear of transmission, moral judgments, and cultural or religious

beliefs. Social stigma can result in isolation, social exclusion, loss

of social support, diminished self-esteem, and restricted

opportunities for employment, education, and personal

relationships. It can lead to reluctance in seeking HIV testing,

disclosing HIV status, or accessing healthcare services, hindering

timely diagnosis and engagement in care (6–10, 26). Self-stigma

or internalized stigma which refers to the acceptance and

internalization of societal negative attitudes and beliefs about

HIV by patients. This type of stigma occurs when patients with

HIV adopt and believe the stigmatizing messages they encounter

in society, resulting in negative self-perception and lowered self-

worth. Patients with self-stigma may feel shame, guilt, self-blame,

or a sense of worthlessness, leading to self-isolation, diminished

self-care, and avoidance of social interactions or disclosure. This

can eventually affect treatment adherence and engagement in

care, as patients may internalize negative beliefs about their

ability to manage the disease effectively (21–26). Addressing both

social stigma and self-stigma is crucial for patient engagement in

the HIV care cascade and to improving the well-being and

outcomes of patients and promoting their engagement in care by

creating a more inclusive and supportive environment for

patients with HIV, enabling them to engage in care and live

fulfilling lives (21–26). To address this challenge, healthcare

providers should create a safe and supportive environment

encouraging patients to participate in their care. Effective patient

engagement strategies include education, communication, and

support. Education about the disease, its treatment, and its

management is essential for patients to understand their

condition and make informed decisions about their care. Also,

communication between healthcare providers and patients should

be open and honest, and patients should be encouraged to ask

questions and express their concerns. Programs that provide

comprehensive care and support to patients with HIV, including

medical care, mental health support, counselling, education, and

social services, can improve patient adherence and actively help

patients engage in their care process (19–23).
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Mental health issues

Patients with HIV are at increased risk for mental health issues,

including depression, anxiety, and substance use disorders (5, 6,

8–12). These conditions can negatively impact patient

engagement, making it harder for patients to adhere to treatment

and regular medical care. In addition, patients with HIV are

vulnerable to addiction and substance abuse. Patients with HIV

may experience cognitive impairment, including memory loss and

difficulty concentrating, which can be caused by the disease or

ART medications’ side effects. It is important for healthcare

providers to screen patients with HIV for mental health issues

and to provide appropriate support and treatment. The

integration of recovery theories, exemplified by Recovery Colleges,

can be tailored to deliver targeted programs to patients with HIV.

This mental health educational approach holds promise in

promoting better mental health outcomes, a vital factor in

facilitating therapy compliance and overall patient wellness.
Access to healthcare

Patients with HIV often face challenges in accessing healthcare for

various reasons, such as transportation, lack of insurance, and limited

availability of specialized HIV care, but also financial and language

barriers (8–12). The access also includes language and cultural

barriers. Moreover, the financial cost of healthcare can be a

significant barrier for people living with HIV, especially in

countries with limited resources. Adapting strategies for

more vulnerable groups and respecting minority belief systems

should also be a tool for improving accessibility. Finally, drug

universality programs should be encouraged, as well as international

cooperation for the equitable distribution of new drugs worldwide.
Health literacy

Health literacy refers to a person’s ability to understand and

use health information to make informed decisions about their

health (8–14). Patients with low literacy may face challenges in

understanding medical information, navigating healthcare

systems, understanding their treatment options and medication

instructions, utilizing healthcare services effectively and making

informed decisions about their care (8–16). This can result in

delays in seeking medical care and treatment, negatively

impacting patient engagement, treatment adherence, and

interaction with healthcare providers. To address these health

literacy issues, healthcare providers should provide clear, simple,

and transparent information to patients with HIV, using plain

language and visual aids to enhance understanding. Patients

should also be encouraged to ask questions and seek clarification.

Besides, integrating patient partner models into healthcare

services can lead to closer alignment with patients’ needs. This

approach empowers services to provide more comprehensive and

patient-centred care (12).
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Collaboration and evaluation

Providing comprehensive care for patients with HIV can be

challenging. HIV is a complex disease requiring a collaborative and

multidisciplinary care approach (13–16). Physicians and nurses, in

the case of HIV management, should collaborate and work closely

with social workers, nutritionists, mental health professionals, and

other specialists to provide patients with the appropriate care.

Healthcare providers should collaborate, gather their efforts and

competencies, and continuously measure, evaluate, and improve

their HIV care process to address these challenges and provide

patients with the support they need (8, 13–16).
Payment models

Payment models for health care providers can influence the

quality of care received by HIV patients (17). Due to the social

and clinical complexity of the patients with HIV, fee-for-service

payment models should be replaced by value-based health

models (VBHM). VBHC programs enable healthcare providers to

earn incentives based on their ability to achieve positive patient

health outcomes (18). In other words, VBHC emphasizes the

importance of value creation in healthcare delivery, supporting

optimal patient outcomes, and promoting higher quality care

standards.
Conclusion

The HIV care cascade emphasizes the importance of the

engagement of patients at each stage to achieve optimal health

outcomes (1–3, 8, 26). Adherence to antiretroviral therapy (ART)

is a critical component of the HIV care cascade, as it plays a

central role in the combat against the virus, improving immune

function, and preventing disease progression (1–3, 26). However,

adherence to ART can be challenging due to several factors, such

as stigma, literacy, healthcare access, mental health issues, and

other socioeconomic factors. Suboptimal adherence to ART can

result in virologic failure, drug resistance, and suboptimal health

outcomes (19–23, 26). Strengthening the impact of ART involves

addressing barriers to care, promoting early diagnosis, improving

access to treatment, supporting adherence in HIV care cascade,

and providing comprehensive care to enhance the health and

well-being of patients. Nevertheless, patient engagement is crucial

for successful HIV care cascade outcomes. It is a complex and

dynamic approach requiring healthcare providers to fully

understand not only the clinical aspect of the patient but also the

patient’s social, cultural, and environmental background without

stigma or prejudgment (19–23, 26). This diligent consideration of

the patient’s unique circumstances is essential for maintaining

adherence and achieving successful care outcomes. In this paper

we focused on patient engagement and adherence, although

barriers and challenges to adherence to the HIV care cascade do

not solely originate from patient engagement. External factors
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and the participation of other parties, such as policyholders and

service providers, can indeed contribute to expansion of these

challenges as well (19–23, 26). It is crucial to consider and

involve all relevant stakeholders to address these barriers

effectively. This includes advocating for supportive policies,

promoting health equity, increasing funding for HIV programs,

expanding healthcare infrastructure, and providing training and

education for healthcare providers and patients (24–26).

Collaboration between patients, policymakers, service providers,

and community organizations is essential to create an enabling

environment that facilitates patient engagement and improves

HIV care outcomes. By recognizing the multi-faceted nature of

barriers to healthcare access and engaging all stakeholders, we

can work towards overcoming these challenges and ensuring that

patients with HIV receive the comprehensive care and support

they need (24–26).
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Introduction: Self-stigma—negative self-judgements or core beliefs—can result 
in feelings of shame, worthlessness and self-blame, and impacts social interaction, 
mental health and health service utilization among people living with HIV (PLHIV). 
Few interventions target self-stigma among PLHIV and, to our knowledge, none 
until now for adolescents and young people LHIV (AYPLHIV) in sub-Saharan 
Africa. We present qualitative findings on the perceived impact of a self-stigma 
intervention (Wakakosha, “You are Worth it”).

Methods: The Wakakosha intervention adopted inquiry-based stress reduction 
(IBSR) at its core—a unique way of identifying and questioning deeply rooted self-
stigma, combined with mindfulness, meditation and creativity. The intervention 
consisted of 16  ×  3 hour group sessions. Supporting the intervention was a 156-
page activity journal. We utilized a qualitative enquiry to explore the perceived 
impact of the intervention at various time points between November 2021 and 
November 2022, with 62 participants (n  =  32 female). Discussions explored 
experiences of being involved in the intervention and any reports on changes 
in relation to self-stigma and shame. Additionally, we  reviewed intervention 
documentation and creative elements. A thematic analysis guided generation of 
themes across all data sources.

Results: Both intervention participants and coaches described the transformative 
effect of the intervention, detailing their experiences before and after. Main 
themes that emerged were positive changes around: self-confidence, self-
agency, sense of purpose/meaning, body positivity, improved communication and 
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personal/family relationships and, forgiveness. The intervention also transferred a 
set of practical skills on self-inquiry, mindfulness, meditation and creativity that 
continued to be used in participants’ daily lives.

Conclusion: The Wakakosha intervention, using IBSR supported by music, 
creativity, writing and mindfulness techniques, showed potential for reducing 
self-stigma and improving self-worth among AYPLHIV. It also transferred 
practical skills to intervention participants and peer coaches, building their 
capacity to support others and deal with life challenges beyond HIV. The next 
phase is to continue supporting the young people to ensure fidelity as the peer 
coaches deliver the intervention to others. Study results indicate that culturally 
and practically, interventions to reduce self-stigma and/or improve self-worth 
operate at various levels and need to be designed and assessed at each level.

KEYWORDS

HIV, inquiry-based stress reduction (IBSR), self-stigma, intervention, self-worth, 
wellbeing, young people, internalized stigma

Introduction

More than four decades into the global HIV pandemic, stigma 
remains a major barrier to HIV treatment, management and care 
(1–7). Goffman described stigma as, “an attribute that is significantly 
discrediting” which, in the view of others, serves to reduce the person 
who possesses it (8). Goffman also importantly identified stigma as a 
complex and multi-dimensional phenomenon (8). The internalization 
of stigma leads to what Goffman called “spoiled identity” or self-stigma 
(8, 9). HIV-related self-stigma is experiencing negative judgements 
towards oneself resulting in feelings of shame, worthlessness, self-
blame and, emotional distress (10).

Self-stigma can result in non-adherence to HIV medication, lower 
quality of life and poor mental health (10, 11). A systematic review found 
that HIV-related stigma undermined antiretroviral therapy (ART) 
adherence by compromising general psychological processes (e.g., 
adaptive coping and social support), and 24/33 (73%) studies reported 
an association between HIV stigma and ART non-adherence (12). 
Multiple and intersecting drivers of stigma (HIV, orphaning, ill health, 
poverty) make adolescents and young people living with HIV 
(AYPLHIV) particularly vulnerable (13). Self-stigma contributes to 
AYPLHIV’s high rates of attrition from HIV treatment and care, 
treatment failure, morbidity and mortality (14–16). In sub-Saharan 
Africa, home to 85% of adolescents living with HIV globally, adolescents 
are the only population with increasing mortality rates (14, 17, 18).

While most stigma initiatives focus on averting discrimination 
(also known as enacted stigma) (9), the phenomenon of self-stigma is 
much less understood (11, 19). However, approaches that target self-
stigma likely benefit psychological function and wellbeing of people 
living with HIV (PLHIV) in general and AYPLHIV, specifically (19). 
As many AYPLHIV were perinatally infected, they experience a great 
deal of self-stigma and shame throughout their young lives, including 
as a result of taboos about being sexually active (19). Of note, research 
suggests that self-stigma is experienced by PLHIV to a far greater 
extent than stigma received from the broader community (11, 20).

Self-stigma occurs at the individual level, but also influences 
interpersonal relationships, community participation and engagement 
and, ability to access rights and health services (11). We previously 

presented a framework comprising three interacting groups of factors 
(self, social, contextual) which influence the development and 
perpetuation of self-stigma (11). Further, the socio-ecological model 
provides a useful framework for understanding how health and 
wellbeing are influenced by multiple factors at various levels 
(individual, interpersonal, community, societal) (9, 21). However, few 
programs or interventions exist at the individual level and, to eliminate 
HIV stigma, it is necessary to work at multiple levels, including the 
individual, community and wider society (9, 22).

With reference to Zimbabwe, previous research has shown that 
AYPLHIV are particularly affected by stigma and self-stigma (13, 16, 
23). Seventy-three per cent reported stigma and this affected their 
medication adherence; 47% had virological failure (16). In another 
study, AYPLHIV felt that because they were HIV positive, life was not 
worth living and described deliberately missing their medication so 
that they could eventually die (13). Further, in a study exploring the 
experience and manifestation of depression in AYPLHIV, adolescents 
attributed their experiences of depression to a sense of “being different 
from others”, both due to their HIV status and the impact HIV has had 
on their life circumstances (23). In the current study’s formative 
research with AYPLHIV (2021), all participants reported HIV-related 
self-stigma either occasionally or frequently and experiences of self-
stigma reportedly led to poor wellbeing and decreased mental and 
physical health (19). At baseline, the Zvandiri-friendship bench trial of 
a community adolescent treatment supporters-delivered problem-
solving therapy found 62% of adolescents LHIV at risk of common 
mental disorder. Intervention data confirmed recurring themes of low 
self-worth, shame and worthlessness (24).

Based on previous findings on the high prevalence and negative 
impact of self-stigma in AYPLHIV, coupled with the absence of 
individual-level interventions to address self-stigma (11, 22, 25), 
we  developed an intervention to be  layered within an existing 
program, Zvandiri. The Zvandiri (meaning “As I  am”) program,1 
recommended in 2013 by the World Health Organization as a best 

1 www.zvandiri.org
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practice program (26), is a theoretically grounded, multicomponent, 
peer-led, differentiated service delivery model for children, AYPLHIV 
in Zimbabwe and adopted/adapted in 11 other countries (16, 27, 28). 
The program’s effectiveness in supporting improved HIV outcomes 
was recently demonstrated in the Zvandiri trial (adjusted prevalence 
ratio of virological failure or death 0.58, 95% CI 0.36–0.94; p = 0.03) 
(16). Zvandiri aims to directly improve AYPLHIV’s wellbeing and 
strengthen their engagement with services across the HIV treatment 
and care cascades, including through peer counselling, community 
outreach, digital health and support groups (27).

Evaluations have illustrated peer-support groups’ potential in 
significantly transforming AYPLHIV’s perception of HIV as a 
debilitating infection which they are experiencing in isolation, to a 
manageable condition (13, 28, 29). A key function of peer-support 
groups is that they nurture self-acceptance and enhance self-esteem 
through connectedness with others who have shared lived 
experiences (13, 28, 29). However, support groups do not 
intentionally address self-stigma and as a result, may not necessarily 
ameliorate it (19). Further, while young people do well in support 
groups, they continue to struggle outside the group setting (13, 29). 
A specific intervention addressing self-stigma is likely to additionally 
support AYPLHIV to deal with life challenges outside of peer-support 
groups. Informed by our formative study (19) and our previous work 
on self-stigma in Zimbabwe (10), we co-developed and piloted a 
culturally appropriate, locally informed intervention for AYPLHIV 
(18–24 years) to address self-stigma. Specifically, the intervention 
sought to increase self-worth and wellbeing by reducing self-stigma 
among AYPLHIV in Zimbabwe. This paper reports on findings from 
a qualitative study that explored the perceived impact of this 
intervention on self-stigma. For this pilot intervention, involving a 
relatively small sample, a qualitative exploration of nuanced and 
detailed accounts was most appropriate to provide a deeper 
understanding of any changes, how the intervention worked and 
what could be improved (see discussion).

Materials and methods

Study design: intervention overview

We sought to adapt and optimize an innovation we previously 
piloted among adults living with HIV in Zimbabwe—inquiry-based 
stress reduction (IBSR): the work of Byron Katie (10). IBSR is a unique 
way of identifying and questioning thoughts that cause shame, anger, 
fear and violence. Working with beliefs is imperative as self-stigma is 
deeply rooted in a person’s belief system. The beliefs that underlie 
shame, guilt, worthlessness and blame can be questioned with IBSR; 
allowing for new perspectives, insights and options that are kinder, 
more peaceful and empowering.2 IBSR provides an opportunity to 
discover a new and kinder way of living within oneself and the 
world—no matter what is happening. It uniquely combines in-depth 
inquiry of stressful thoughts with the process of cognitive diffusion 
and mindfulness. The evidence base for IBSR is growing and 
effectiveness has been shown on stressful beliefs in relation to cancer, 
HIV and among high school teachers (30–32).

The “Wakakosha: You are Worth it” project was a partnership 
between Zvandiri, Beyond Stigma and others. Local coaches, 
previously trained in IBSR, themselves adults LHIV, co-delivered the 
intervention together with an internationally IBSR-trained facilitator 
and an international creativity coach. In brief, the Wakakosha 
intervention aimed to equip AYPLHIV (aged 18–24 years) in the use 
of IBSR/self-inquiry to manage stressful beliefs, reduce self-stigma 
and grow their sense of self-worth and wellbeing. Following formative 
research in 2021 (19), a pilot 1 day workshop was held with 12 
AYPLHIV and feedback systematically collected. The intervention was 
then fully designed based on the formative research, the pilot 
workshop and, drawing on previous self-stigma interventions 
designed for adults LHIV and survivors of gender-based violence (10). 
Principles underpinning the intervention included youth-centered, do 
no harm, flexible and adaptable, safeguard confidentiality, respect, 
non-discrimination, inclusive of key populations, playful and 
promoting best practice.

The Wakakosha intervention curriculum was designed (by NF and 
VM) to start with several universal stressful thoughts about being HIV 
positive and from there, to work systematically through more acute 
self-stigmatizing core beliefs at a deeper level each week. Introductory 
sessions on thinking, identifying and feeling emotions were also 
provided before progressing to the deeper issues in the curriculum. 
During the process, participants were encouraged to identify, and 
inquire about, their stressful thoughts regarding shame, HIV status, 
disclosure to others, sexuality, judgements of self/others, the body, 
illness and death. Overall, the intervention aimed to improve 
management of specific emotional and psychological symptoms 
(relating to self-worth, stress, anxiety, depression, fears). The 
intervention consisted of 16 × 3 hour group sessions which included 
individual and pair work (Table 1).

Each session contained a mix of theory, meditation, group and 
individual experiences of IBSR, music reflection and sharing of insights, 
with time for singing and songs carefully matched to a session’s themes 
to enhance learning and healing (see Figure  1). Supporting the 

2 See www.beyondstigma.org for description of IBSR methodology.

TABLE 1 Wakakosha session overview.

Session# Session title

1 Self-stigma, emotions and me

2 The power of thinking

3 Introducing inquiry

4 Judgements about HIV

5 What others think of me

6 How HIV limits me

7 Deepening inquiry

8 ARVs and my story

9 My body

10 My body and sex

11 Forgiveness

12 Deepening inquiry

13 Shame and guilt

14 Relationships and fear of disclosure

15 Death and dying

16 My future
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intervention was a 156-page activity journal that contained worksheets, 
exercises and homework. Techniques such as journaling, box-breathing, 
podcasts, letter writing, poetry and drawing were used throughout. The 
intervention was first designed to be delivered as a 6 days residential face-
to-face camp. Due to COVID-19, a hybrid of online and face-to-face was 
adapted and delivered over 16 weeks, with weekly homework and 
practice sessions supported by WhatsApp.

Wakakosha intervention implementation

Thirty Zvandiri Community Adolescent Treatment Supporters 
(CATS) were initially recruited in 2021 to receive the intervention 
delivered by trained adult coaches (local and international). CATS are 
18–24 years-olds LHIV, trained, mentored and supported to deliver 
structured support groups, counselling and tailored community-based 
adherence support to their peers (16, 28). From this group, 15 were 
identified to be subsequently trained as peer coaches, and attended a 
residential face-to-face, six-day immersive Training of Trainers in early 
2022. Then a new group of 30 CATS was recruited and participated in 
the second delivery of Wakakosha, a 10 days face-to-face intervention 
(5 h per day), this time delivered mainly by peer coaches (supported by 
adult coaches). Each day of the training and/or intervention was 
evaluated, and feedback used real-time to adapt and ensure the 
curriculum was meeting the young people where they were. Towards 
the end, participants produced a song and recorded a music video 
which showed their experiences of the program and what happens 
when self-stigma is addressed. They also produced a podcast series 
through which they shared their own letters and poems about the body 
and forgiveness (available: https://www.beyondstigma.org/videos).

Study design: qualitative evaluation

Study participants and research activities
A qualitative enquiry explored the perceived impact of the 

Wakakosha intervention at various time points. Firstly, in November 
2021, a focus group discussion (FGD) was held with 12 of the 30 
CATS who were the first to receive the intervention. Another 12 
CATS took part in in-depth interviews (IDIs) between November 
2021 and February 2022. Additionally, 12 of the 15 CATS recently 
trained as peer coaches took part in a FGD in March 2022. In 
addition, 24 of the 30 CATS recently trained by peer coaches took 
part in two separate FGDs in November 2022. We also conducted key 
informant interviews (KIIs) with 2 of the 4 adult coaches who had 
facilitated the intervention sessions (Table 2). Further, we analyzed 
intervention activities (e.g., letters to self or body, activity journals 
and daily evaluations).

Qualitative data collection and processing
Individual interviews and FGDs explored experiences of being 

involved, any changes in relation to self-stigma and shame 
(including examples of increased self-worth, examples of doing 
things they would not have done before, for instance: dressing 
better, enrolling for a course, approaching someone with 
confidence, self-agency, self-esteem, self-love) (see sample 
interview questions in Table 3).

All discussions were led by two experienced Zimbabwean 
researchers (WM and ON) in private spaces and lasted approximately 
30 min (individual interviews) and 1.5 h (FGD). All discussions were 
conducted in Shona, the participants’ language. With the participants’ 
permission, the discussions were audio-recorded. The recorded 

FIGURE 1

Wakakosha creativity example.
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interviews were transcribed and translated verbatim into English. 
Interviewers (WM and ON) reviewed all transcripts to confirm  
their accuracy. A summary was written for each individual 
interview or FGD.

Qualitative data analysis and validation
Half of the interviews (n = 6) were thematically coded by two 

researchers (WM and ON), using deductive and inductive approaches 
by creating a coding framework based on the topic guides and adding 
codes iteratively (33). WM, ON, and EB met regularly to develop a 
common understanding of the codes and their application and, to 
discuss emerging patterns. These deliberations achieved credibility 
(ensuring researchers’ representation of themes fit with participants’ 
views) and confirmability (ensuring interpretations were clearly 

derived from the data) (34). Researchers used memoing to consolidate 
emerging themes and as a reflexivity tool, whereby they kept a “self-
critical” account of the research process and reflected on potential 
biases to enhance findings’ dependability (34).

Any additional codes identified from this first set of transcripts 
were added to the coding framework. Transcripts were entered into 
NVivo 14 (QSR International, Melbourne, Australia) and fully coded 
using the modified coding framework; care was taken to identify any 
additional emerging codes. Codes were grouped and emerging themes 
were identified and supported with verbatim quotes. A workshop was 
held with three peer coaches (SM, MK, and TD) and two adult coaches 
(SV and MC) to review research findings and contribute to 
manuscript writing.

Results

Between November 2021 and November 2022, sixty young people 
LHIV, aged 18–24 years took part in the research. Of these, 30 (50%) 
were female. We also held discussions with two of the four female 
adult coaches (see Table 2).

Overall, both intervention participants and coaches described the 
transformative effect of the Wakakosha intervention, detailing their 
experiences before and after. The main themes that emerged were the 
existence of previous self-stigmatization and the move to positive 
changes around: self-confidence and self-agency, sense of purpose and 
meaning in life, body positivity, improved communication and 
personal/family relationships, self-forgiveness and forgiveness of 
others. These themes are described in detail below.

Transitioning from previous 
self-stigmatization

Participants described how they experienced self-stigma, 
including negative self-judgements, prior to enrolling onto 
Wakakosha. One participant noted that there were “…certain things 
that might happen. Simply because you are HIV positive you will begin 
to personalize issues… ‘So this person did not see me when I was passing 
by…Has she heard something about me?’ You might be assuming that 
someone has ignored you, yet this is all in your mind…” (Male 23 years, 
FGD). Participants also described instances of negative self-
judgement. “…Telling yourself that you cannot do this because of your 
(HIV) status” (Female 23 years, FGD).

Participants described effects of these self-stigmatization 
experiences including self-isolation and depression. “When I was 
home and we had visitors, I would shut myself in a room because 
I am HIV positive…I was worried that visitors would see me and 
guess my status. I was worried that family members would disclose 
my status to others. So, you are always alone in your room, and this 
causes so much stress because you are always assuming several issues” 
(Female 20 years, FGD). One participant described how similar 
distressing experiences triggered perpetual suicidal thoughts. “I was 
only thinking about death…It was better for me to die as there was no 
reason for me to continue living. My relationships were difficult and 
there were also challenges at home because of my (HIV) status” 
(Female 19 years, IDI). Prior to the intervention, participants not 
only agreed with stereotypes or negative perceptions about 

TABLE 3 Sample interview questions for intervention participants by 
domain of interest.

Domain Sample interview 
question

Overall experiences in program Tell me about your experience in 

Wakakosha program. What did 

you like and dislike about the 

program?

Changes in thinking about self and HIV What changed or stayed the same 

about how you think about yourself 

and HIV after taking part in this 

program?

Changes in self-stigma and shame What changed or stayed the same 

about self-stigma and shame after 

taking part in this program?

Intervention components Which components worked well or 

did not work well?

Intervention delivery What do you think about the way the 

program was delivered? What 

worked well and what did not work?

Program recommendations If the course were to be offered 

elsewhere, what should 

be maintained or changed? Why?

TABLE 2 Summary of qualitative data collection.

Date Participant 
category

Method Number

November 

2021

First set of CATS FGDx1 12 (n = 6 female)

November 

2021–February 

2022

First set of CATS IDIx12 12 (n = 6 female)

March 2022 Peer coaches FGDx1 12 (n = 6 female)

November 

2022

Second set of CATS 

(trained by peer 

coaches)

FGDx2 24 (n = 12 female)

November 

2022

Adult local coaches KIIx2 02 (n = 2 female)
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themselves but applied them too, including the belief that they 
could not amount to anything.

Experiences after the intervention

Self-confidence and self-agency
Intervention participants described gaining various skills 

including self-confidence. This often prompted them to pursue 
previously “impossible” goals such as enrolling for academic and 
professional courses. “I encouraged her, and she enrolled for a teacher 
training course” (adult coach, KII). Another participant reported 
pursuing a career as a nurse aide. Some participants reported renewed 
self-agency. A participant who had inherited a piece of land but was 
not using it productively due to self-stigma-induced loss of self-agency 
reclaimed it and started farming, remarking that, “I would tell myself 
that there was no way I could farm that whole piece of land…If I had 
not attended Wakakosha I would have surrendered the land to someone 
else” (Female 24 years, FGD).

Sense of purpose and meaning in life
After the intervention, participants affirmed a new sense of 

purpose in their lives as reflected by one who noted that, “After the 
training I learnt that there is nothing I cannot do, and I can do it” (Male 
21 years, FGD). More so, the intervention inspired a sense of self-
worth and purpose in the participants, with some rediscovering their 
entrepreneurial passions. Another participant labelled themselves “a 
jack of all trades” attesting to a renewed entrepreneurial drive and 
passion for new vocations, stating that, “I am now involved in five 
things…welding, plumbing, art, building and fashion” (Male 
23 years, FGD).

Body positivity
Because of self-stigma, participants, especially female ones, 

developed negative attitudes towards their bodies as evidenced by 
reports of having previously been ashamed of, and neglecting, their 
own bodies. A participant remarked that, I used to hate my body, 
and I would say, “I do not want my body because I am tiny. I do not 
want my skin because it is too dark” (Female 20 years, FGD). Yet 
another participant narrated, “I would ask myself why I was not 
gaining weight…my body was too thin. When I looked at other girls 
with bigger body structures, I would ask myself why I could not also 
get there” (Female 23 years, FGD). Participants further 
acknowledged different ways in which they mistreated their bodies, 
with one admitting to their body that they, “hurt you (body) terribly 
by not caring well and starving you because of my self-stigma…” 
(Dear Me Podcast #4), while others engaged in alcohol and drug 
abuse as well as deliberate self-poisoning in a bid to kill themselves 
(Dear Me Podcast #8, #13).

Such thoughts, however, changed upon completing Wakakosha. 
Noteworthy was the body positivity message that the intervention 
inculcated in participants, motivating them to reevaluate their beliefs 
and attitudes towards their bodies and embracing body positive 
routines. One participant remarked that, “It was only after Wakakosha 
when I realized that I should be proud of my body because my face has 
not been reacting to the drugs that I am taking” (Female 23 years, IDI). 
More so, a recurring message in the Dear Me Podcasts is that of 
participants committing to taking better care of their bodies through 

eating healthy, quitting alcohol and drug abuse as well as improved 
hygiene (see Dear Me Podcast #11, #12, #13).

Improved communication and personal/family 
relationships

Participants also reported improved communication and personal 
relationships. As participants were relatively young (18–24 years), 
forming relationships was one of their key considerations. Nearly all 
described previously struggling to come to terms with their emerging 
sexuality in the context of a life threatening, sexually transmissible 
infection. I would tell myself that “I am HIV positive; I cannot date 
someone who is HIV negative” (Female 22 years, FGD). Even when 
they were now in relationships, participants would worry about family 
size and “curtailed” longevity. “I was stressed. When I gave birth, my 
sister-in-law said ‘You should not have another child because you are 
going to die soon. Who will take care of your children?’ So, I had told 
myself that it is fine to just have one child. I held on to those words…” 
(Female 21 years, FGD).

Post intervention, participants reported improved personal and 
family relationships. Most participants reported previously being 
bitter and angry towards their parents, relatives, and other members 
of the community. One participant reported that after the intervention 
relations thawed between him and his father, admitting that “…now 
(after the intervention) I have realized that I am now more humane, 
I am no longer exchanging (harsh) words and I now respect him…” 
Another participant was elated with how his love life had improved, 
stating that, “My love life is now great. Yesterday was a wow for me. 
We were coming from church, and she invited me for dinner. It was 
excellent. My love life is now great” (Male 22 years, FGD).

Self-forgiveness and forgiveness of others
Many participants reported positive changes in self-forgiveness 

and in forgiveness of parents for passing on HIV. Most were bitter 
towards their parents but through the intervention, they were able to 
forgive and erase the negative thoughts, “Even to my dad, I used to 
believe he was stigmatizing me when I was young…he did not visit me. 
So, I just wrote a letter to both asking for forgiveness. I learnt about 
forgiveness because I was very bitter towards my parents about being the 
only child who was born with HIV in my family” (Male 18 years, IDI). 
Through the intervention’s transformative effect, participants also 
learnt self-forgiveness as evidenced in the powerful messages of 
forgiveness in the Dear Me Podcast series. Participants also asked for 
forgiveness for having put their bodies on the line by starving 
themselves and abusing alcohol (Dear Me Podcast #5, #13) while 
others forgave themselves for ignorantly indulging in risky sexual 
escapades (Dear Me Podcast #6, #11).

A male participant described how the Wakakosha intervention 
had helped him find closure. “So, I wrote a letter (as part of intervention 
activities) to both of them (deceased parents) asking for forgiveness…” 
(Male 22 years, IDI). He went on to describe what he did next. “One 
weekend I travelled to the rural areas, bought flowers, and went to their 
graves and ‘said’ to them ‘I am very sorry for not forgiving you all 
along…’ I then placed the flowers on their grave” (Male 22 years, IDI). 
Another male participant stated, “I wrote a letter to my mother asking 
for forgiveness. I was angry due to my status, saying ‘I am HIV positive 
because you were careless. You were careless with your life, and you gave 
birth to me fully aware of your status.’ So, I wrote the letter asking for 
forgiveness because I was ignorant” (Male 19 years, IDI).
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Some letters were addressed to surviving relatives. “…She was 
blaming her uncle (father’s young brother) for ill-treating her after her 
father’s death. But after doing the session, she realized that this uncle did 
all he could to provide for her and her siblings. For example, he paid 
their school fees. She wrote an “amendment letter.” She was now saying 
that she has actually realized that her uncle was not a bad person. 
He was actually a good person for taking care of her. As an uncle, he was 
not obliged to look after her when her parents passed on. So she realized 
that she had to thank him” (peer coach, IDI).

Experiences about the approach/process
Both intervention participants and coaches (facilitators) described 

an overwhelming transformative effect of the intervention. CATS 
described for example, how they often spend time and effort offering 
peers support around adherence and overall wellbeing support, and 
rarely get the opportunity to introspect. Despite their mentorship, 
training, and support, they reported feeling unable to address personal 
challenges including self-stigma. One CATS summed up this 
shortcoming through a local proverb “N’anga haizvirapi” (A 
traditional healer cannot treat themselves) (Female 24 years, IDI), an 
expression which underscores that CATS need support too. “Also, it 
helps us the CATS. Yes, we might be trained but, in some instances, 
you will be focused on other people. But with Wakakosha you are also 
focusing on yourself” (Male 24 years, IDI).

Participants described in detail the new skills they had acquired. 
“We were taught that if there are challenges, we should not see these as 
permanent. We should have positive and not negative thoughts only. For 
example, when faced with a situation, we could only view it from the 
negative side, without looking at the positive side. Through this program 
(Wakakosha) I was taught to look at both sides and then think about 
how I can overcome the problems that I am facing” (Male 23 years, IDI). 
As with other participants, he  found this problem-solving skill 
quite empowering.

CATS were also equipped with vital skills they now use to help 
their peers. I have skills that I am using on other people. There is one 
called box breathing. We would do this box breath whenever we were 
starting sessions. You would close your eyes and breath in and out… 
breath in and out. I normally use this when I am with a client who is 
disturbed and is facing some challenges. Maybe he is not calm…I can 
also ask them to give me their emotions from 1–10. By so doing, you will 
realize that I am feeling this emotion because of this and that. We will 
then start the counselling session (Male 24 years, IDI).

Commenting on the activity journal, a participant stated “…In the 
‘journal,’ there were some ‘exercises,’ and these were part of homework. 
You would ask yourself through the sheets the emotions that you were 
going through on that particular day. You would then circle. From there, 
you  would then start doing an inquiry using that yellow card that 
contained the four questions and the turnaround prompts. And then 
stressful thoughts that caused you to be in that emotional state will begin 
to emerge. And then at the end of the day you will be in a different 
emotion” (Male 22 years, IDI).

The acquired skill sets were not only helpful to intervention 
participants but also others. “So, the skills that I am using on other 
people include inquiry and the yellow card. Out there, there are peers 
who might be having stressful thoughts. Sometimes when I contact a 
client, I  will end up using that yellow card” (Male 23 years, IDI). 
Another participant highlighted how components of the intervention 
can be used beyond self-stigma situations, noting that, “…When I go 

home and I start doing this with my aunt (55 years old), asking her to 
turn around her thoughts. Holding the yellow card and asking her about 
her thoughts on that issue. I will then ask her to do the turnaround 
thoughts… turn around to yourself. At the end of the day, she will start 
laughing asking if these were the activities we were doing, and I would 
say ‘Yes’” (Male 22 years, IDI). Overall, participants felt the skills they 
learned could be applied beyond self-stigma into their everyday lives, 
in particular the ability to solve problems.

Lastly, participants reported how creativity (music, drawing, 
poetry) helped them engage in challenging topics on self-stigma, thus 
promoting awareness and healing. “The singing helped us easily share 
our feelings whether sad, happy or angry” (Female 18 years, FGD) 
(creativity component of this intervention to be reported separately).

Delivery challenges and recommendations
As already noted during the description of intervention delivery, 

due to COVID-19, some sessions had to be delivered online, which 
had its own challenges. Participants articulated some of the challenges. 
“…Going forward, we  will prefer face to face mentoring. There are 
instances when things are said, and you have to express your emotions…
If it is online, no one can see what is going on. If you are discussing face 
to face, you can express your emotions and then you receive counselling” 
(Male 21 years, FGD). A local adult coach weighed in, “Especially 
when we were still doing this from home (online), it was worse. It was 
okay when we were coming to Zvandiri because they have a strong 
network connection. But from home, you could see the young people 
complaining that there is no power and this affects network connectivity. 
Therefore, I did not like the online program at all, especially during the 
first days when everything was to be done online” (adult coach, KII). 
Implementing an online intervention within a context characterized 
by erratic power supply, limited internet connectivity and exorbitant 
data charges involves “scaling a mountain.”

Some recommendations centered around ensuring intervention 
materials taken home do not result in inadvertent HIV status 
disclosure. “I would like to go back to (activity) journals. Those are for 
us participants who are attending the meetings. However, there is over 
emphasis on HIV. Yes, it’s good but I might be staying at a home where 
relatives and friends come. Maybe I have not yet disclosed to them. 
Through this CATS program, we have disclosed, and we are now used to 
this. But some people might be affected when they are going around with 
that ‘book, and someone opens the ‘book,’ they will see text which reads, 
‘Because of HIV….’ If only they could find other words to talk about HIV 
in a way other people will not know HIV is being discussed” (Male 
24 years, FGD). These concerns should be taken into consideration 
going forward.

Discussion

We qualitatively explored the perceived impact of “Wakakosha: 
You  are Worth it,” a culturally appropriate, locally informed 
intervention for AYPLHIV to address self-stigma. The evaluation 
revealed that the Wakakosha intervention effected positive changes on 
many aspects of self-stigma including self-judgements, self-worth, 
sense of purpose, self-agency in career and education, body image, 
self-forgiveness and forgiveness of others and improved 
communication with family and significant others. It also transferred 
a set of practical skills on self-inquiry, mindfulness, meditation and 
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creativity that continued to be  used in participants’ daily lives. 
We previously noted how interventions to support PLHIV in dealing 
with self-stigma, particularly at the level of core beliefs, are lacking 
(11, 22, 25). Interventions such as Wakakosha, tailored to the context 
of HIV self-stigma and using knowledge of underlying core beliefs, 
may better equip participants with the psychosocial tools and 
strategies to mitigate self-stigma.

The emerging field of positive health perceives health as a state of 
wellbeing, not an illness and can be defined as an approach to health 
that recognizes factors that drive disease and illness and focuses on 
the processes that underpin good health and wellbeing (35–39). From 
our study findings, we  can see many aspects of positive health 
emerging and being strengthened (e.g., gaining self-confidence, a new 
sense of purpose in life, a sense of self-worth, self-agency and 
purpose). These and other findings (39, 40) buttress calls for positive 
mental health interventions for AYPLHIV that are anchored upon the 
need to improve and evaluate human strengths and capabilities as 
enshrined in positive outcomes such as self-esteem, self-worth and 
flourishing (35–37).

In addition, what emerged from our study were also a number of 
cultural and contextual insights into positive health, namely the 
culture of discussing feelings and emotions, spirituality, and individual 
versus collective agency. In relation to feelings and emotions, in 
Zimbabwe, as in other sub-Saharan settings, culturally speaking or 
articulating feelings and emotions is uncommon (28). Importantly, 
the intervention reportedly had a positive psychosocial effect on males 
who in this context are less able to discuss or express emotional 
concerns, largely due to hegemonic masculinity where males are 
socialized around toughness and concealing emotions (41, 42). 
Cultural sensitivity in ways of doing this needed to be incorporated 
into the training.

What also emerges is the strong collectivist culture in Zimbabwe 
and thus the wellbeing of others is as, if not more, important for 
positive health. In positive psychology, as noted by Wong (43), there 
has been some inclusion of altruism (44) and compassion (45), but 
“there are cultural differences in the balancing act between me and 
we. … we  need to emphasize positive motivations, processes, 
activities, and outcomes for both individuals and groups” (Wong, 
2011, p.  72). For an individual in Zimbabwe, as in most of 
sub-Saharan Africa, self-acceptance is bound up with acceptance 
within one’s community. Hence, for the AYPLHIV, it was difficult for 
them to separate themselves from the diminished status of their 
parents due to HIV infection, increasing the potency of the shame 
and self-stigmatizing beliefs they had about themselves and their 
parents. These difficulties of separating the self from others also 
strengthens the value of community and opinions of others regarding 
morality and HIV acquisition, which in turn fuels shame, self-stigma 
and the acceptance of social stigma and discrimination as well-
deserved punishment for sexual deviance (13, 19). Therefore, 
addressing self-stigma at individual and communal levels helps to 
defuse disempowering narratives in the individual first and this 
cascades to the community.

Participants reported changes at the household/family level as a 
result of the intervention. A potential limitation of this study was that 
we did not directly collect data at this level. In keeping with the socio-
ecological model (21), as per the information reported by respondents, 
it is likely that a successful intervention at the individual level will have 

a positive impact at household/family level. Future explorations 
should explore changes beyond the individual more systematically.

Increasing attention continues to be paid to community-based 
peer-support programs as a mechanism to improve clinical outcomes 
and wellbeing (28). While the predominate focus of research on peer 
support for AYPLHIV has focused on the potential benefits to those 
receiving peer support (26), there is also growing recognition of the 
essential need to focus on the health and wellbeing of the peer 
supporters themselves (46). This study demonstrates that peer 
supporters themselves also benefit from the various intervention 
activities. Ensuring support and ongoing mentoring for the peer 
coaches is key to the ongoing success of this and other interventions 
(28). As part of Wakakosha, an online Toolkit has been produced and 
will be tested to provide this support to the peer coaches going forward.

Creativity clearly played a supportive role in the absorption, 
emotional processing and deepening of positive changes around self-
stigma and shame, variables which are difficult to openly discuss 
without causing or triggering deep hurt or stressful thoughts around 
experiences within oneself and with others. Our team has previously 
used creativity on other difficult topics, including to explore 
experience and manifestation of depression in ALHIV (23). Further 
exploration is needed to specifically measure and assess the impact of 
creativity on self-stigma and shame among AYPLHIV.

Our assessment was intentionally qualitative as though 
we could have used some quantifiable measures of program impact, 
these have a number of drawbacks. Firstly, they limit the number of 
domains that can be assessed; most of the outcomes as described 
above would not have been captured by standard measurement 
scales. Secondly, it is not possible with measurement scales to 
interpret differences in mean scores in terms of the lived experience 
of the participants. For example, a change in mean score over a 
group of participants does not tell us what proportion of 
participants materially benefitted. Comparing scales across different 
cultures has been likened to comparing chopsticks with forks if 
appropriate adjustments in scales are not incorporated (47). Lastly, 
the qualitative approach respects the agency of the participants. 
Participants entered the program with their own individual hopes 
and aspirations. These were captured in an early activity called “This 
is Me” embedded in the curriculum. We took the decision to assess 
the program relative to these individually valued outcomes rather 
than against universal ones.

Another limitation is that, as participants were already 
Zvandiri CATS with potentially lower self-stigma levels, the 
overall positive impact found here may not necessarily reflect 
what would occur in for example, CATS clients. Future initiatives 
should evaluate impact of the intervention when it is offered to 
CATS’ clients and AYPLHIV outside of the Zvandiri program. In 
addition, despite confidentiality assurances, participants may have 
felt obligated to largely report positive experiences whilst 
downplaying negative ones.

Conclusion

This intervention shows potential for reducing self-stigma and 
improving self-worth among AYPLHIV. The next phase of this 
intervention will be to continue training and supporting the young 
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people to ensure fidelity and provide quality support as the peer 
coaches deliver the intervention to others. Ongoing support and 
mentoring for the peer coaches will take time and resources, 
particularly in the first few years of gaining traction for a new 
methodology such as IBSR. As this is a cognitive and mindfulness-
based methodology, careful supervision and ongoing individual 
practice is important. Future research and evaluation should carefully 
consider spirituality and the communal view of positive health more 
broadly when looking at self-stigma and self-worth. It should also 
be cognizant of the cultural context and consider using the socio-
ecological framework to reflect the various levels affected  - the 
individual, family and wider society.
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Introduction: Adherence to Antiretroviral Treatment (ART) in children and 
adolescents living with HIV in low-resource settings is not extensively studied in 
large cohort studies including both adults and pediatric patients. We compared 
rates of virological suppression, adherence and defaulting among children, 
adolescents and adults attending a family ART clinic at Queen Elizabeth Central 
Hospital; a tertiary hospital situated in the southern region of Malawi.

Methods: The study was longitudinal and made use of routinely collected data 
for all 27,229 clinic attendees. Clinical information obtained at routine clinical 
visits entered electronically since 2008 was extracted in February 2017. This 
data was used to ascertain differences across the different age groups. Logistic 
regression and Cox regression models were fitted to compare rates of Virological 
Suppression (VS), adherence, and defaulting, respectively.

Results: Younger and older adolescents (ages 10–14  years and 15–19  years 
respectively) were less likely to achieve VS compared to adults in the final model 
AOR 0.4 (0.2–0.9, 95% CI) and AOR 0.2 (0.1–0.4, 95% CI) respectively. Young 
children (ages 0–4  years), older children (ages 5–9  years) and younger adolescents 
were less adherent to ART compared to adults AOR 0.1 (0.1–0.2, 95% CI), AOR 0.2 
(0.1–0.3, 95% CI), and AOR 0.4 (0.3–0.5, 95% CI) respectively. Young adults and 
younger children had an increased likelihood of defaulting compared to adults.

Conclusion: Poor performance on ART of children and adolescents highlights 
unaddressed challenges to adherence. Ongoing research to explore these 
potential barriers and possible interventions needs to be  carried out. The 
adherence assessment methods used and strategies for improving it among 
children and adolescents need to be revised at the clinic.
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Introduction

The public health approach to HIV care is a cost effective method 
of achieving access to care for all people of all age groups living with 
HIV/AIDS (1). Its success results in high numbers being retained in 
care and achieving Virological Suppression (VS). This ultimately 
reduces AIDS associated morbidity and mortality, as well as 
community transmission (1).

The results of older studies in the area have demonstrated that 
with this standardized approach to care, children, and adolescents 
perform poorer compared to adults (2–6). Reasons given for this 
relatively poor performance are multifactorial and prominent among 
them are challenges to adherence to Antiretroviral Therapy (ART) in 
these younger age groups (4, 7, 8). The result has been an increment 
in research aimed at establishing factors influencing adherence and 
virological performance specific to these younger age groups.

Malawi adopted the public health approach to HIV care in 2004, 
when a decision to upscale ART was made by the Ministry of Health. 
Since then, as of 2015, approximately 1,091,656 people had been 
registered on ART (9). The rates of virological suppression among 
Malawian adults have been established (10). A 2012 study carried out 
a multicenter analysis of all people aged 15 years and older starting on 
ART at the country’s 3 central hospitals, namely Queen Elizabeth 
Central Hospital (QECH), Kamuzu Central Hospital (KCH), and 
Mzuzu Central Hospital (MCH) and one district hospital in Thyolo, 
found rates of VS by site to be 70, 84, 60, and 67%, respectively. They 
found an overall VS rate of 72% (10). Although these findings were 
below the target third 95 of the UNAIDS Fast-Track targets of 95-95-
95, the most recent national estimates as of 2019 shows that the 
country is on track as the proportions of those with HIV ascertained, 
those who were HIV infected and on ART and clients who were 
virologically suppressed were 93.84 and 92%, respectively, National 
AIDS Commission (NAC) (11). Unfortunately, Wadondo et  al. 
excluded younger adolescents and children hence could not 
demonstrate the care across all the populations age groups. Despite a 
rigorous search, there is no published data from the Malawian setting 
where a comparison of how adolescents and children being cared for 
using this public health approach fare in comparison to adults.

Methodology

Study design

A retrospective longitudinal methodology was employed to 
compare rates of VS, adherence and defaulting among children, 
adolescents and adults attending a family ART clinic at QECH; a 
tertiary hospital situated in the southern region of Malawi. Apart from 
being cost effective, this study design was considered in order to 
achieve the set objectives which required large sample size followed 
up for a significant period of time.

Study place and setting

The study was conducted at QECH family ART clinic. QECH is 
the largest public health facility in Malawi and is a referral center for 
patients in the Southern Region of the country, the region with the 

highest HIV prevalence in the country at 12.8% (12). The ART clinic 
at QECH was established as a fee-paying clinic in 2000, but as of 2004 
ART and other services have been provided free-of-charge. ART 
initiation criteria has evolved since the clinic was opened and has 
been based on the current national protocol which are adapted from 
the most recent WHO guidelines. As of June 2016 Malawi adopted 
the test and treat strategy and all adults and children living with HIV 
are eligible for ART regardless of immunological or clinical 
staging (13).

Besides ART, the clinic provides pre-ART and ongoing 
adherence counseling, routine clinical reviews for patients, 
Co-trimoxazole prophylaxis and recently Isoniazid prophylaxis. 
According to the algorithm for laboratory monitoring in the 
national guidelines, viral loads testing is done routinely, i.e., 
6 months after ART initiation, then annually after starting on ART 
as of a recent 2019 Malawi addendum to clinical guidelines (14). 
Targeted viral loads are done on patients developing a World 
Health Organization (WHO) stage 3 or 4 illness who have been 
on ART for a minimum of 1 year (15). However, the algorithm is 
not always adhered to as a result of missing or long turnaround 
time of viral load results and poor implementation of 
testing protocols.

All other care is uniform across patients of different ages except 
for peer support groups such as teen clubs. Blantyre teen club was 
started in 2010 and evolved with the initial support of the Baylor 
International Pediatric Aids Initiative and consists of a network of 
peer support groups that aims to meet the specific medical and 
psychosocial needs of Adolescents living with HIV (ALHIV) to 
increase their rate of retention in care. The initiative is among many 
things reported to normalize the lives of ALHIV and improve 
adherence to medication. However, reports of its benefits have been 
anecdotal but more recent evidence is demonstrating that this form 
of supportive care decreases attrition rates (16, 17). The QECH teen 
club is scheduled once monthly however, the COVID-19 pandemic 
had resulted in interruptions to this schedule whose effects remain 
to be  determined. The teen club clinic comprises of a morning 
clinic in which adolescents are reviewed and collect their ARTs 
followed by adolescent focused recreational activities. While most 
adolescent patients attending QECH ART clinic have been invited 
to attend the teen clinic and club, not all patronize the club. As of 
2017 they were a total of 405 adolescents aged 12–19 years enrolled 
in the program, each monthly event was attended by approximately 
140 adolescents.

Study population and sampling methods

We used a convenient method of sampling to include data for all 
children, adult and adolescent patients attending QECH outpatient 
ART clinic for whom the clinical variables were available in the 
database to include in the analysis.

Data management

Clinical and socio-demographic details of all ART initiators are 
routinely entered into the clinic’s electronic data management 
system at registration and at each subsequent visit since 2008. These 
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records are backed up with paper records. However, data entry in 
the patient’s paper files on routine clinic visits is generally poor. 
There were 27,229 patients registered in the system. Data was 

available on demographic and clinical characteristics on all 
registered patients including the following demographic and clinical 
fields, in Table 1. Data was extracted from the system on the 22nd of 

TABLE 1 Demographic and clinical characteristics of 27,229 patients living with HIV on ART at QECH Blantyre, Malawi, stratified by age at ART 
enrollment.

Young 
child 

0–4  Years
N  =  2,125 
(7.81%)

Older 
children

5–9  Years
N  =  1,130 
(4.15%)

Young 
adolescents
10–14  Years
N  =  997 
(3.66%)

Older 
adolescents
15–19  Years
N  =  672 
(2.47%)

Young 
adult
20–

24  Years
N  =  1,844 
(6.78%)

Adults  ≥  25  years
N  =  20,442 

(75.13%)

Total
N  =  27,229

Gender male 1,065 (50.12%) 629 (55.66%) 472 (47.34%) 230 (34.23%) 363 (19.69%) 9,120 (44.61%) 11, 879 (43.6)

Proportion of 

total with 

viral load 

result

770 (36.2%) 591 (52.3%) 418 (41.9%) 258 (38.39%) 579 (31.3%) 8,582 (41.9%) 11, 198 (41%)

Detectable 

viral load

301 (39.09%) 228 (38.58%) 197 (47.13%) 97 (37.60%) 112 (19.34%) 1,305 (15.21%) 2,240 (20%)

Poor 

adherence

597 (87.92%) 226 (81.29%) 205 (70.93%) 115 (58.67%) 340 (52.55%) 3,287 (53.79%) 4,770 (58.17%)

Treatment 

line on, 1st 

Line

1919 (90.3%) 927 (82.04%) 851 (85.36%) 590 (87.8%) 1768 (95.88%) 19,307 (94.4%) 25,362 (93.2%)

Treatment 

line on 2nd 

Line

206 (9.69%) 203 (17.9%) 146 (14.6%) 82 (12.20%) 76 (4.12%) 1,135 (5.5%) 1,848 (6.79%)

Art duration 

less than 

1 year

927 (43.62%) 262 (23.21%) 275 (27.58%) 247 (36.76%) 688 (37.31%) 5,877 (28.75%) 8,276 (30.42%)

Art duration 

more than 

1 year

1,198 (56.38%) 867 (76.79%) 722 (72.42%) 425 (63.24%) 1,156 (62.69%) 14,563 (71.25%) 18,931 (69.58%)

WHO stage at ART initiation

WHO I and II 689 (32.42%) 300 (26.55%) 304 (30.49%) 266 (39.58%) 849 (46.04%) 8,540 (41.78%) 10,948 (40.24%)

WHO III and 

IV

1,436 (67.58%) 830 (73.45%) 693 (69.51%) 406 (60.42%) 995 (53.96%) 11,902 (58.22%) 16,262 (59.76%)

TB status infection

Confirmed 

infection

43 (2.41%) 24 (2.50%) 23 (2.76%) 19 (3.36%) 57 (3.80%) 588 (3.49%) 754 (3.35%)

Outcome status

Defaulter 759 (36.60%) 238 (21.58%) 255 (26.62%) 209 (32.20%) 626 (35.33%) 5,302 (26.60%) 7,389 (27.89%)

Died 74 (3.57%) 30 (2.72%) 43 (4.49%) 43 (6.63%) 66 (3.72%) 1,198 (6.01%) 1,454 (5.49)

Alive On ART 757 (36.50%) 572 (51.86%) 437 (45.62%) 268 (41.29%) 647 (36.51%) 9,481 (47.56%) 12,162 (45.91%)

Stopped 7 (0.34%) 1 (0.09%) 0 2 (0.31%) 5 (0.28%) 49 (0.25%) 64 (0.24%)

Transferred 

out

477 (23%) 262 (23.75%) 223 (23.28%) 127 (19.57%) 428 (24.15%) 3,904 (19.58%) 5,421 (20.46%)

Rate of 

retention to 

care

47.5% 68.01% 59.4% 51.3% 48.1% 59.1% 57.7%

Switch to 

alternate first 

line

1,122 (52.80%) 752 (66.55%) 556 (55.77%) 301 (44.79%) 825 (44.74%) 11,309 (55.32%) 14,865 (54.63%)
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February 2017 and edited on the 5th of June 2021 to include 
outstanding viral load results and then entered in Excel. It was then 
cleaned and reviewed.

Definition and outcomes

Age categorization
We used the age at ART enrolment to categorize the patients by 

age. Children (0–9 years) were classified into young children 
(0–4 years) and older children (5–9 years). Adolescents (10–19 years) 
were also further classified into young adolescents ages (10–14 years) 
and older adolescents (15–19 years). Young adults were those aged 
20–24 years and adults as those aged 25 years and above. This 
categorization was used to facilitate comparison in performance on 
ART of these age groups with findings in other studies conducted in 
the African region and other parts of the world.

Virological suppression
This was classified into (VS) which was defined as the most recent 

routine or targeted viral load of less than 1,000 RNA copies/μL or 
Virological Non-Suppression (VNS) the most recent routine or 
targeted viral load of 1,000 RNA copies/μL or above.

The independent variables for the overall analysis included:

Who clinical stage
This was categorized into WHO stage 1 and 2 or stage 3 and 4.

TB co-infection status
Confirmed TB was defined by a clinician-driven diagnosis of TB, 

or non-TB if the patient was not suspected of having TB.

ART regimen type
The regimen types were grouped into Nevirapine, Efavirenz and 

Protease Inhibitor based and Non-standard Regimen. At the time of 
preparing this manuscript, our center used a combination of 
lamivudine and zidovudine, Lamivudine and stavudine, Lamivudine 
and abacavir, together with an nevirapine, efavirenz, or a protease 
inhibitor. At the time integrase inhibitors had not been introduced to 
Malawi’s public health approach ART combinations.

Adherence status
Adherence was classified as good if the most recent adherence as 

determined by an automated electronic system that utilizes an 
objective pill count was between 95 and 105% and poor if the same 
was outside this range

Clinical outcome
We used the following outcome definition.
Retained to care: any person known to be alive on ART at the time 

of data extraction.
Defaulter: any person who was known to be on ART and had not 

returned for follow up for 2 months and was not known to have 
transferred out, stopped ART or died.

Died: the patient was known to have died.
Stopped: the patient was last known to be  alive and had 

stopped taking ART whether because of a personal or a 
clinician’s decision.

Transfer out: the patient was known to be alive and on ART but 
had been transferred out to another ART clinic.

Alive on ART: was known to be alive and receiving ART at the 
QECH family clinic.

Statistical analysis

Descriptive analyses were used to stratify patients clinical and 
demographic characteristics by virological status and to calculate 
rates of defaulting, retention to care by different age category in the 
univariate analyses, the Pearson Chi-square test was used to 
compare the virological status and other categorical variables. A 
logistic regression model was fitted to determine factors associated 
with the VS. All factors found to be significant at a value of p of less 
than 0.2 in the bivariate logistic model were included in the final 
model that made use of a backward stepwise approach of 
elimination. In the final model, all factors with p-values less than 
0.05 were taken to be significant. A survival analysis was used to 
calculate the overall rate of defaulting and the rates were also 
calculated by age category. Kaplan Meier curves were plotted with 
defaulting as the outcome of interest and log-rank tests to compare 
survival times by age category were also computed. A Cox 
regression model was fitted to identify factors associated with 
defaulting. All the analyses were done using StataCorp. 2013. Stata 
Statistical software: Release 13. College Station, TX: StataCorp LP 
and windows Excel version.

Ethical considerations
Ethics approval to conduct this study was obtained from the 

College of Medicine Research and Ethics approval board protocol 
P.10/16/2050. To ascertain patient confidentiality clinic numbers were 
used to identify all study participants. Consent to utilize the data was 
obtain from facility pediatric department, ART clinic and Hospital 
Management. Being retrospective study that made use of routinely 
collected clinic data, no consent was obtained from the 
individual participants.

Results

Demographic and clinical characteristics

The QECH ART clinic database had 27,229 ART patients who had 
ever been registered, of whom 56% were female and 44% were male. 
The young adult age category had the largest disparity among genders 
with 80% being female. Adult population (75%), young adults (ages 
20–24 years) 7%, and with the sub-classifications combined, children 
(0–9 years) made up  12% and adolescents (10–19 years) 6%. See 
Table 1.

The first patient started ART in 1999, and the most recent start 
date in the data analyzed was February 2017. Most of the patients, 
regardless of age category, had been on ART for between 1 and 
10 years. The longest duration on ART was 18.35 years, and this was a 
35-year-old man who initiated ART as an older adolescent. He had 
initiated ART at the age of 17 and, as of the data extraction date, was 
on a first-line regimen of a fixed drug combination of Zidovudine/
Lamivudine/Nevirapine).
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At ART initiation, 40% were in WHO clinical stages 1 or 2, 60% 
in WHO stage 3, and 15% in WHO stage 4. The ART eligibility criteria 
for young children (0–5 years) evolved over the time period under 
review in line with national guidelines. The main indications for ART 
eligibility criteria in this age group were advanced WHO stages, i.e., 
WHO stages 3 and 4, (69%), followed by age-specific immunological 
cut-off (12%) as the second most common cause, and then by 
presumed severe HIV disease (PSHD) [9%; see 
Supplementary information Table 1; where access to virological testing 
is not routinely available, a presumptive diagnosis of severe HIV 
(PSHD)] disease can be made in infants and children who are less 
than 18 months of age with a positive serological HIV test (in either 
the mother or child) and who have specific symptoms suggestive of 
HIV infection, according to the WHO and national guidelines (18).

The proportion of those starting ART at an advanced clinical 
stage, WHO stage 3 and 4, was highest among younger adolescents 
(74%), older adolescents (69%) and older children (68%) compared to 
the other age divisions. At the time of data extraction 3% had 

confirmed TB and 80% of these were on treatment (see Table 2). The 
proportion of TB cases among children was like adults. Both young 
and older adolescents had the smallest proportion of confirmed 
TB cases.

Among all the clinic attendees, 93% were on first line treatment, 
of these 55% had been switched to an alternate first line. Only 7% were 
on second line. Regarding ART regime, 35% were on a Nevirapine 
based regime, 35% on an Efavirenz based regime, and 5% on a 
Protease Inhibitor based regime and 25% on a non-standard regime.

Comparison of performance across the 
age groups

Virological suppression and adherence 
performance

Eleven thousand nine hundred and seventy-nine (41%) of the 
27,229 ART patients had a viral load result available in the system. The 

TABLE 2 Factors associated with VS (1,000 RNA copies/μL) in patients on ARTa.

Undetectable n (%) Odds ratio 
95% CI

p-value Adjusted odds 
ratio 95% CIb

p-value

Gender (total n)

Male (4,584)

Females (6,620)

3,533 (77%) 5,427 (82%) 1

1.3 (1.2–1.4)

<0.001

Duration on ART

1 year to less than 1 year (648)

More than 1 year-10 years (8,417)

more than 10 years-19 years (2,139)

472 (73%)

6,782 (80%)

1,706 (80%)

1

1.5 (1.2–1.8)

1.4 (1.1–1.7)

<0.001

<0.001

Age at ART initiation

Adult (8,582)

young adult (579)

older teen (258)

younger teen (418)

older child (591)

young child (770)a

7,277 (84%)

467 (82%)

161 (58%)

221 (53%)

363 (64%)

469 (60%)

1

0.7 (0.6–0.9)

0.3 (0.2–0.4)

0.2 (0.1–0.2)

0.3 (0.2–0.3)

0.3 (0.2–0.3)

0.008

<0.001

<0.001

<0.001

<0.001

0.8 (0.5–1.4)

0.3 (0.1–0.9)

0.2 (0.1–0.4)

1.0 (0.4–2.4)

0.6 (0.3–1.06)

0.508

0.029

<0.001

0.988

0.071

TB co-infection status

Confirmed TB (117)

No TB (10,853)

8,727 (80%)

60 (51%)

–1

3.8 (2.7–5.6)

<0.001

Defaultingc

Not Defaulters (9,849)

Defaulters (1,294)

7,899 (82%)

856 (66%)

–1

0.4 (0.3–0.4)

< 0.001 0.7 (0.5–1.02) 0.076

WHO staged at initiation

WHO stage 1 & 2 (4,808)

WHO stage 3 or 4 (6,396)

3,933 (82%)

5,027 (79%)

1

0.8 (0.7–0 0.8)

<0.001

Adherence

Poor adherence (468)

Good adherence (456)

329 (70%)

351 (77%)

1.4 (1.05–1.8) 0.022 1.3 (0.9–1.8) 0.068

Regimen dosage

Once daily (4,909)

Twice daily (6,248)

4,350 (89%)

4,576 (73%)

0.3 (0.3–0.4) <0.001

aAnalysis only included 11,204 patients with viral load result available.
bAdjusted for factors with value of p < 0.2 in bivariate analysis Tb class, defaulter status, who stage at ART initiation, age category at ART initiation duration on ART, Gender, Frequency of ART 
regimen on. Adherence was retained for its clinical significance.
cDeaths removed from outcomes in the analysis.
dWorld Health Organization clinical staging for HIV and AIDS.
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overall clinic VS rate was 80%. Adults had the highest rate of VS at 
85% and young adolescents had the lowest rate at 53% (see Table 2). 
Even though at the bivariate analysis all younger age categories had a 
reduced odds of VS, in the final model of the logistic regression only 
older and younger adolescents where found to have significantly 
reduced likelihood of VS Adjusted Odds Ratio (AOR); 0.3 (0.1–0.9 
95% CI); and 0.2 (0.1–0.4 95% CI) respectively (see Table 2).

Eight thousand two hundred (30%) of the all-clinic attendees 
had an adherence percentage indicated. The overall clinic adherence 
rate was 42%. The highest rate of good adherence percentage was 
47% and this was among young adults. Good adherence rates 
decreased with age; young children experienced the lowest rate of 
good adherence of 12% (see Table 2). In the final model younger 
adolescents, older and younger children had a reduced likelihood 
of achieving good adherence compared to adults AOR 0.4 (0.3–0.5, 
95% CI), 0.2 (0.1–0.3, 95% CI), and 0.1 (0.1–0.2, 95% CI) 
respectively (Supplementary Material 3).

Clinical outcomes
Since the use of the electronic record system in 2008 at the QECH 

family ART clinic, 12,162 (46%) of its patients were alive and on ART, 
7,393 (28%) had defaulted, 5,421(21%) had transferred out to other 
clinics and 1,454 (6%) had died. The clinic overall rate of retention to 
care was 58%. Older children had the highest rate of retention to care 
at 68% young children and young adults had the lowest rate of 
retention to care of 48% and 48%, respectively (see Table  1). The 
median time to death and to defaulting among those who experienced 
these outcomes was 4.7 months, IQR (0.98–25.25) and 9.6 months, 
IQR (1.31–35.59), respectively.

The overall clinic default rate was 6.5/100pys. The default rates were 
statistically different crude Kaplan–Meier Curves, Log-rank p value 
<0.001 (see; young children and young adults experienced the highest 
default rate at 12.2/100pys and 10.1/100pys, respectively) (see Figure 1). 
Adults had the lowest rate at 6.02/100pys (see Supplementary Material 10). 
Those of older children, young adolescents and older adolescents were 
like the adult rate at 5.91/100pys, 6.6/100pys, and 9.5/100pys, 
respectively. In the Multivariable Cox regression models the relationship 

remained the same with young adults and young children had increased 
odds of defaulting AHR 1.3 (1.1–1.5 95% CI) and 1.5 (1.2–1.7 95% CI) 
respectively.

Discussion

To our knowledge, this is the largest study comparing VS, 
adherence and clinical outcomes in large cohorts of pediatric and 
adult patients assessed in our setting. We found that adults had the 
highest rate of VS. All children and adolescent subsets performed 
poorer in comparison. However, in the multivariate analysis only 
adolescents were found to be significantly less likely to achieve VS 
compared to adults. All subsets of children and young adolescents 
were also less likely to achieve good adherence. Young adults and 
young children were more likely to default compared to adults.

The rate of VS among adults was 85%, while young and older 
adolescents on ART attending QECH were less likely to achieve 
virological suppression, in line with previous studies (2, 7). However 
one study looking at outcomes of South African adolescents on ART 
found the rates of VS at 6 months on ART among young and older 
adolescents to be  higher at 86 and 84%, respectively (7). This 
South African study had a high number of participants missing viral 
loads (68%) which might have resulted to a bias.

The rates of VS among young and older children in this study were 
61 and 61%, respectively. The rates of VS among children on ART in 
low resource settings have a wide variation, ranging from 29 to 87% 
(19–21). Our rates are lower than some have found in the region. A 
study in Tanzania and one in Botswana found rates of approximately 
75 and 80%, respectively (22, 23). The excellent Tanzanian results may 
have been as a result of the availability of specialized health care 
workers (23). Likewise the Botswana study was also carried at a 
pediatric unit with an active tracing program for patients missing 
appointments (22). Our clinic is a family clinic and therefore not 
specialized, at the time the study was being conducted defaulter 
tracing was only available on a small scale for patients who miss 
their appointments.

The virological status reflected the adherence performance as 
age groups with highest rates of non-adherence also had the highest 
rates of VNS. The proportion of adults achieving good adherence 
was 46% and that of younger and older adolescents was 29 and 41%, 
respectively. The adherence rates of adults and younger adolescents 
reflect those found by other researchers who conducted their study 
in 9 southern African Countries who found rates of adherence in 
adults and adolescents to be 41 and 21%, respectively, Nachega et al. 
(4). However, the adherence rate of older adolescents in our study 
was similar to that of adults. As expected from the adherence rates, 
young and older children, and younger adolescents were found to 
be less likely to attain good adherence compared to adults. Others 
have also found adolescents to be at reduced odds of achieving good 
adherence (4). In our final model adherence was not significantly 
associated with virological status. We suspect this is because the 
computed adherences might at times be an overestimate as pills are 
dispensed based on the closest approximations from the number in 
a bottle and not exactly the amount required to cover the period 
before the next appointment.

The findings of median times to an adverse event, i.e., death and 
defaulting was 4.7 months and 9.6 months, respectively, for all clinic 

FIGURE 1

Crude Kaplan Curve showing percentage remaining in care by 6 age 
categorization [Adults (n  =  22,006) Young Adults (n  =  972) Older 
Adolescents (n  =  978) Young Adolescents (n  =  1,312) Older Child 
(n  =  1,019) Young Children (n  =  219)] when outcome of interest is 
defaulting.
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attendees. This was similar to what others have found in their clinics 
(7). Young children and young adults had the highest rates of 
defaulting and also increase odds of defaulting compared to adults. A 
study done on children and adolescents (less than 15 years) in rural 
Mozambique found a similar default rate of 39% (24). The high default 
rates among children in our clinic could be as a result the absence of 
a defaulter tracing program to bring back patients to care, or also to 
confirm them as still being alive as a study done in Malawi found that 
50% of those initially labeled as defaulters had died upon tracing, 23% 
were still alive and among these a third had transferred themselves to 
another clinic without informing their initial hospital. Also among 
these 23% who were still alive, others had stopped coming to the clinic 
because they had no transport money (25). As also found by Nglazi 
et  al. our cohort of adolescents were not an increased odds of 
defaulting compared to adults (5). A South African study found young 
adolescents less likely but older adolescents more likely to default 
compared to adults (26).

This study was done to establish how the different age groups who 
are provided care at QECH ART Clinic perform on ART.

The World Health Organization (WHO) proposed support 
groups as an intervention to promote retention and adherence among 
people living with HIV (PLHIV) receiving ART (27, 28). Both WHO 
and the President’s Emergency Plan for AIDS Relief (PEPFAR) 
indicated and encouraged peer support groups facilitated by trained 
PLHIV to address the special needs of fellow PLHIV and their 
partners as a model which can best help managing PLHIV in the 
world (27, 28). However, our study shows that, similarly to other 
studies, younger age groups on ART at Queen Elizabeth Central 
Hospital perform poorer than adults on ART (3, 5, 26, 29). As others 
have suggested these findings illustrate the challenges that the 
younger population on ART faces with regards to adherence to ART 
(2, 6, 30, 31), suggesting that new strategies need to be implemented. 
In our setting as are many it brings to question whether a public 
health approach of standardizing care leaves the child or the 
adolescent living with HIV underserved with regards to adequately 
addressing age-specific barriers to adherence. The evidence on the 
effects of adolescent focused care on health outcomes such as 
virological suppression and retention to care is conflicting. Research 
done locally by Mackenzie et al. showed lower attrition rates among 
those accessing adolescents specialized care and other regional 
studies demonstrated no difference in outcomes between those 
accessing adolescents specialized care compared to those receiving a 
center not specialized in adolescents’ care (17). Other regional 
research also illustrates that clinics with defaulter tracing programs 
had higher rates of virological suppression among children (22, 23). 
The local evidence on the role of adolescent focused care does 
support the implementation of teen clubs on an opt out basis for all 
adolescents who are aware of their HIV status with ongoing 
evaluation of content and mode of delivery reflecting upcoming best 
practices in this crucial area of HIV care.

Conclusion

We found that children and adolescents receiving ART at QECH 
hospital perform poorer compared to adults across various 
performance indicators including adherence, default rate and VS. This 
clearly highlights unmet or inadequately addressed needs among these 

age groups with our current approach to care. Care aimed at 
addressing age-specific needs is proving to yield better outcomes and 
tools used in the clinic for assessing adherence need to be addressed.
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Background: HIV testing is recommended for people who inject drugs (PWID). The 
aim of this study was to determine the prevalence of lifetime HIV testing among 
PWID and to better understand the predictors for HIV testing in a convenience 
sample across Iran.

Materials and methods: This study is a secondary analysis of Iran’s National Rapid 
Assessment and Response survey conducted between October 2016 and March 
2017. Analysis includes the 999 people who reported injecting drugs across the 
capital cities of 21 provinces. Data were collected by using the venue-based 
application of the Time Location Sampling (TLS) frame. Chi-square tests were 
used to examine the difference between HIV testing across different quantitative 
variables. Logistic regression was used to determine the predictors of life-time 
HIV testing. Analysis was performed using STATA V.12 software with a significance 
level of 95%.

Results: Most participants were male (n  =  902, 93.50%), and over half (n  =  555, 
59.17%) were older than 35  years old. About one-third, (n  =  326, 38%) of people 
interviewed were single and another one-third (n  =  251, 29%) reported being 
divorced. Over two-thirds of participants (n  =  678, 69.78%) in this study reported 
lifetime HIV testing. The results from a multiple variable logistic regression showed 
people with a university education were more likely to have been previously tested 
for HIV than illiterate people (OR  =  18.87, 95%CI 2.85–124.6, value of p  =  0.002). 
Those individuals who reported ever receiving methadone treatment were 2.8 
times more likely to have been tested for HIV than individuals without methadone 
treatment experience (OR  =  2.89, 95%CI 1.53–5.42, value of p < 0.001). Needle 
syringe sharing in last month, was negatively associated with life-time HIV testing 
(OR  =  0.29, 95%CI 0.17–0.48, value of p < 0.001).

Conclusion: Despite Iran’s wide availability and access to counseling services for 
HIV testing in key populations, the proportion of PWID being tested for HIV could 
be improved. Developing effective strategies to increase people’s understanding 
and awareness of the importance of and need for HIV prevention and familiarity 
with HIV testing sites is an essential step in increasing HIV testing for this 
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population. Studies on more recent HIV testing are required to better assess and 
understand the frequency of HIV testing among PWID in Iran.

KEYWORDS

HIV testing, people who inject drugs, PWID, rapid assessment and response, Iran

Introduction

In many countries, the human immunodeficiency virus (HIV) 
epidemic is concentrated within subgroups of people that the Joint 
United Nations Program on HIV/AIDS (UNAIDS) call “key 
populations.” These populations include female sex workers (FSWs), 
transgender individuals, people who inject drugs (PWID), men who 
have sex with men (MSM), and people with prison histories (1–3). 
While these key populations comprise a small proportion of the 
general population they are known to be at higher risk of acquiring 
HIV infection (4).

According to the World Health Organization (WHO) (4) in 2020, 
individuals from key population groups and their sexual partners 
accounted for almost two-thirds of all new HIV infections globally 
and higher proportions across eastern European, central Asian, 
Middle Eastern, and North African regions (5). Available data suggest 
that the risk of acquiring HIV among PWID was 35 times higher than 
those who do not inject drugs (6–8).

UNAIDS has set ambitious 90–90-90 targets, where 90% of all 
people living with HIV should know their HIV status, 90% of people 
with diagnosed HIV should receive antiretroviral therapy, and 90% of 
all people receiving antiretroviral therapy should have viral 
suppression. This paves the way for viral suppression and is an 
important foundation for meeting the HIV/AIDS elimination goal by 
2030 (9, 10).

HIV prevention tools including sterile needle and syringe 
programs, medically assisted therapy, HIV counseling and testing, and 
antiretroviral therapy have the strongest effects on reducing the risk 
of acquiring HIV among PWID. HIV testing is a cost-effective strategy 
because when people are diagnosed, they are linked to treatment and 
can achieve viral suppression, and reduce the risk of transmission of 
HIV even when people are engaged in risky behaviors (11). In 
addition, when people find out that they have tested HIV positive, 
research suggests that they are more likely to use sterile injecting 
equipment and condoms when having sex, thus reducing the risk of 
transmitting HIV to others (12–14).

However, despite access to free HIV testing services, and frequent 
recommendations for PWID to test at least yearly, the proportion of 
current and life-time HIV testing in Iran is still less than optimal (with 

2010 data reporting 24.9 and 49.8% respectively) (15). As well, the 
proportion of current HIV testing among PWID in the United States 
was reported to be 47 and 53%, respectively (16, 17). Fear of HIV 
testing, stigma in the community, low perceptions of HIV risk, and 
other socio-cultural factors have been found to lead to lower 
proportions of PWID testing for HIV (15, 18, 19).

Iran is one of the most populated countries in the Middle East 
with a concentrated HIV epidemic among PWID (15). According 
to the Ministry of Health, data reported to UNAIDS, there were 
90,000 PWID in 2021 in Iran (20). PWID prevalence in the Iranian 
general population is high with estimates of 0.28% and recent 
studies show HIV prevalence of 9.7% among PWID (95% 
CI = 7.6–11.9) (21). Despite HIV testing sites being free and widely 
available for key populations in Iran, previous research indicates 
that HIV testing in PWID remains inadequate (15). The most 
recent study measuring HIV testing among the PWID was 
conducted on male PWID by Shokoohi et al. across 10 provinces 
of Iran in 2010 (15). Since then, very little has been documented 
about HIV testing in Iranian PWID and its correlated factors. 
Monitoring the health status of this population will help prevent 
transmission of HIV to other people. This study aimed to 
determine life-time HIV testing for PWID and to identify factors 
associated with testing among PWID in Iran.

Methodology

Study design

Secondary data analysis of survey data collected by the Social 
Welfare Management Research Center for the National Rapid 
Assessment and Response (RAR) study on HIV/AIDS-related Risky 
Behaviors among street based female sex workers and street based 
PWID in Iran was conducted.

Setting and participation

The RAR study was conducted over 20 weeks between October 
2016 and March 2017 across the capital cities of 21 provinces in Iran. 
A total of 2,310 people were recruited randomly using venue-based 
application of Time Location Sampling (TLS) (22–25).

In this sub-study, those included were: aged 18 or over, currently 
(in last 3 months) residing in a provincial capital city, reporting ever 
drug injecting and providing consent to participate. When including 
only eligible participants, 999 PWID were included. Participants were 
excluded if they did not provide responses to the questions for the 
main outcome of the study (i.e., HIV testing) ultimately 969 people 
remained in the final analysis.

Abbreviations: RAR, Rapid assessment & response; PWIDs, People who inject 

drugs; HIV, Human Immunodeficiency Viruses; AIDS, Acquired Immunodeficiency 

Syndrome; UNAIDS, Joint United Nations Program on HIV/AIDS; FSWs, Female 

sex workers; MSMs, Men who have sex with men; WHO, World Health Organization; 

NSP, Needle and syringe programs; MAT, Medically assisted therapy; HCT, HIV 

counseling and testing; ART, Antiretroviral therapy; VDT, Venue-day-time; TLS, 

Time location sampling; CI, Confidence intervals; AOR, Adjusted odds ratios; COR, 

Crude odds ratios.
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Participants were recruited using the venue-day-time (VDT) 
sampling method, which is based on place and time (26). Place refers 
to hangouts and neighborhoods where the target population can 
be found and time refers to specific days and periods of time when the 
target population gathers in each space. These spaces and days are 
classified into standard space–time sections (four-hour intervals per 
space) and are known as venue-day-time or VDT units.

Variables, data sources/measurement

Dependent variable: reporting life-time HIV 
testing

The main outcome of interest for this study was to find factors 
related to life-time HIV testing in PWID, accordingly participants 
were asked “have you ever been tested for HIV” and responses to the 
question were coded as Yes or No.

Independent variables
The variables selected as influencing predictors were based on 

previously published literature (22) and the primary study objectives 
of lifetime HIV testing and included: sex, age at interview, educational 
level, marital status, employment status, having a history of arrest or 
imprisonment, having reported injecting drugs while in prison, 
previous methadone treatment, reporting needle syringe sharing in 
last month, ever had commercial sex, having used condoms during 
the last sex, ever consumed alcohol, simultaneous consumption of 
alcohol while having sex, having genital warts in the previous year, 
having genital secretions in the previous year.

The questions of this self-report survey were based on previous 
questionnaires developed by the Regional Knowledge Hub, and the 
WHO Collaborating Centre for HIV Surveillance, Institute for Futures 
Studies in Health, Kerman University of Medical Sciences (27).

Ethical approval

The study protocol and procedures were reviewed and approved 
by the Human Research Ethics Committee and the Research Review 
Board at the University of Social Welfare and Rehabilitation Sciences 
(IR.USWR.REC.1394.392).

All participants were provided with information on the aims and 
objectives of the study, and written informed consent was obtained 
from all participants prior to their survey completion.

Statistical analysis

Lifetime HIV testing was calculated in total for different 
subgroups (sex, age, marital status, education level) of the PWID 
recruited. The frequencies were reported for categorical variables. The 
Chi-square test and Fisher’s exact test were used to examine the 
differences between the status of lifetime HIV testing among different 
variables. Bivariate and multivariate logistic regression were used to 
determine the factors affecting lifetime HIV testing. Finally, predictor 
variables selected from independent variables, were kept in our final 
regression models according to the results of statistical testing 
(Table 1). In addition, multicollinearity between the four variables was 

TABLE 1 Distribution of variables based on the status of lifetime HIV 
testing among PWID in 2017 in Iran.

Value Lifetime HIV testing Value 
of p*

No % Yes %

Sex

Female 23 36.5 40 63.5 0.24

Male 268 29.6 638 70.4

Age

18–24 23 41.1 33 58.9 <0.001

25–34 124 37.9 203 62.1

35≥ 125 22.5 430 77.5

Marital status

Single 118 36.2 208 63.8 0.02

Married 29 26.1 82 73.9

Separate 30 30.0 70 70.0

Sigeh (temporary marriage) 11 32.4 23 67.6

Divorced 58 23.1 193 76.9

Widow 9 24.3 28 75.7

Education level

Never attended school 34 40.0 51 60.0 0.13

Basic or Primary school 

(1–6 years of education)

75 29.4 180 70.6

Guidance school (7–9 years of 

education)

93 26.6 257 73.4

Diploma or High school (10–

12 years of education)

72 32.0 153 68.0

University education 12 25.0 36 75.0

Employment status

Full time/permanent job 11 23.9 35 76.1 0.001

Part time/temporary job 80 27.5 211 72.5

Family support 34 43.0 45 57.0

Other sources (GO/NGO 

support)

63 24.7 192 75.3

No paid work 90 37.7 149 62.3

Ever arrested or incarcerated

No 73 38.4 117 61.6 0.002

Yes 205 27.1 552 72.9

Ever injected in prison

No 126 22.5 434 77.5 <0.001

Yes 78 41.5 110 58.5

Needle syringe sharing in last month

No 122 26.2 343 73.8 <0.001

Yes 88 47.1 99 52.9

Ever receiving methadone treatment

No 204 31.9 435 68.1 0.07

Yes 81 26.2 228 73.8

(Continued)
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evaluated using VIF. Variables with P (value) equal and less than 0.2 in 
the Bivariate regression logistic were entered into the multivariate 
logistic regression model. Odds ratios (OR) along with 95% confidence 
intervals (95%CI) are reported. All analyses were performed using 
STATA V.12.

Results

Characteristics of participants

Most participants were male (n = 902, 93.50%), and over half 
(n = 555, 59.17%) were older than 35 years old. About one-third, 
(n = 326, 38%) of people interviewed were single and another 
one-third (n = 251, 29%) reported being divorced. One-third (n = 450, 
36%) had guidance school education (age 14 years) and (n = 291, 39%) 
of participants reported part-time/ temporary employment.

The highest proportion of life-time HIV testing was found in 
participants who reported ever being arrested or having incarceration 
histories (n = 552, 82.51%), and those who reported ever consuming 
alcohol (n = 493, 75.96%). Almost two-thirds (n = 430, 64.56%) of 
participants who were older than 35 years, reported life-time 
HIV testing.

Prevalence of lifetime HIV testing

Over two-thirds of participants (n = 678, 69.78%) in this study 
reported previous HIV testing.

Association between lifetime HIV testing 
and socio-demographic characteristics

Life-time HIV testing in participants was correlated with age, 
marital status, employment status, having a history of imprisonment, 
reporting injecting drugs while in prison, and reporting the use of 
condoms at their most recent sexual experience (p < 0.05) (Table 1).

In the multivariate logistic regression model, results indicated 
significant differences between those who reported lifetime HIV 
testing and those who did not, in terms of education level. Life-time 
HIV testing was significantly higher in PWIDs with a university 
education than in those with no schooling ((noting the wide 
confidence interval) OR = 18.87, 95% CI 2.85–124.6, value of 
p = 0.002). The PWID in the study who reported ever receiving 
methadone treatment were 2.8 times more likely to have previous HIV 
testing than individuals who reported never experiencing methadone 
treatment (OR = 2.89 95% CI 1.53–5.42, value of p<0.001). Finally, 
those participants who reported having shared a needle/syringe in the 
last month were much less likely to also report having ever been tested 
for HIV compared to those not having shared (OR = 0.29, 95% CI 
0.17–0.48, value of p < 0.001) (Table 2).

Discussion

Based on the results of our study, more than two-thirds of the 
participants (n = 678, 69.78%) had been ever tested for HIV and most 
of those who had were over 35 years old, single, and a history 
of imprisonment.

Previous research showed that the prevalence of lifetime HIV 
testing in Iranian PWID ranged from 27.4% in 2007 (28), to 49.8% in 
2010 (15). Other studies in international settings show rates of 
previous HIV testing to be between 33 and 87.7% (12, 15, 17, 29–31). 
Previous international literature shows that the diverse social and 
cultural settings, HIV-related stigma and discrimination and civil 
unrest, are all likely to have a negative impact on access to HIV testing 
services and therefore on subsequent HIV testing (32–37).

To overcome barriers and maintain access to HIV testing during 
times of crisis, such as global pandemics like COVID-19, healthcare 
systems and clinicians, have to consider expanding HIV programs, 
including HIV self-testing kits, telehealth, mobile HIV testing sites, 
and routine opt-out screening within health care settings (38).

In this study, HIV testing in people who reported having ever 
received methadone treatment was 2.8 times more likely than in 
people without a history in methadone treatment. The results of our 
study were consistent with the results of research in Myanmar showing 
a direct relationship between HIV testing and drug treatment (12). 
This is further supported by data from a systematic review and meta-
analysis with data from ten studies, showing positive associations 
between having ever been on opioid agonist therapy and previous HIV 
testing (29). HIV testing in such circumstances may, however, not 
be voluntary and reflects the higher levels of surveillance that some 
populations of PWID are impacted by. Also, people in drug treatment 
may be in the position to refocus their health priorities away from 
drug withdrawal and may therefore make a more conscious decision 
to test for HIV.

The results of our study show a correlation between educational 
level and life-time HIV testing which is supported by previous studies 

TABLE 1 (Continued)

Value Lifetime HIV testing Value 
of p*

No % Yes %

Commercial sex ever

No 116 27.6 304 72.4 0.2

Yes 129 31.6 279 68.4

Condom used at last sex

No 142 31.6 307 68.4 0.01

Yes 80 23.8 256 76.2

Ever consumed alcohol

No 76 32.8 156 67.2 0.34

Yes 206 29.5 493 70.5

Ever consumed alcohol & having sex concurrently

No 19 20.7 73 79.3 0.58

Yes 20 24.1 63 75.9

Genital warts (previous year)

No 211 26.9 573 73.1 0.01

Yes 49 37.7 81 62.3

Genital secretions (previous year)

No 184 26.1 522 73.9 0.01

Yes 58 35.8 104 64.2

*Value of p for chi-square test.
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in China and Tehran, where increasing education levels also correlated 
with increased rates of HIV testing. However, the wide confidence 
intervals mean our results should be interpreted with caution (39, 40). 
It may be that education provides people with increased understanding 
about HIV risk and the importance of HIV infection prevention. 
Education and increased health literacy may increase an individuals’ 
willingness to get tested but we  are aware that this is likely also 
influenced or modified by other variables such as social class, income, 
stable housing and so on. Caution should be taken when using this 
finding on its own to develop HIV prevention interventions for 
PWID. HIV testing rates are more likely to be  improved through 
systemic interventions (41), such as increasing people’s awareness and 
increasing access to voluntary routine opt-out testing within primary 
health care services and prison settings (42, 43).

Implication and recommendations

According to the World Health Organization, the most important 
interventions for key populations include primary health care where 
HIV testing is routine (44). The explosive epidemics of HIV in Iran, 
resulted in the development of harm-reduction-focused intervention 
programs including methadone and needle syringe programs 
specifically targeting key populations as early as 2002. However, 
despite the wide availability of these harm reduction centers in Tehran, 
relatively low proportions of PWID people report having used these 
services (28) and the coverage of HIV testing in PWID remains 
inadequate (28). Previous studies have shown that illegal nature of 
drug injecting, as well as social and geographic issues, social stigma, 
difficulty in accessing services, the limited unavailability of these 
centers, or the restricted opening and closing hours of these centers, 
altogether lead to less than optimum numbers of people using harm 
reduction services (45, 46). One intervention adopted in recent years 
is to initiate a provider-initiated HIV testing strategy rather than 
relying on PWID themselves to present and ask for testing (15). Our 
data suggest that mobile HIV testing sites and harm reduction services 
should be  made more accessible in areas where PWIDs 
commonly gather.

Improving the quality of counseling in health service centers 
targeting PWID is another strategy that is known to increase HIV 
testing. Regular testing has been found to increase the early diagnosis 
of HIV in these individuals and provides support that can guide them 

to receive appropriate medical care including antiretroviral 
treatment (47).

The role of harm reduction centers that work daily with PWID is 
an important part of providing accurate and up-to-date information 
about HIV testing locations and increasing risk awareness (48). 
Therefore, to overcome these obstacles, public health policymakers in 
Iran need to also develop interventions that help to eliminate stigma 
and fear among health care providers who regularly work with PWID.

Strengths and limitations

One of the strengths of the present study is the large sample size 
of PWID at the national level, where participants were selected with a 
sophisticated sampling framework. However, this study has some 
limitations. Firstly, the study is cross-sectional, therefore, we cannot 
infer any causal relationship between the factors affecting life-time 
HIV testing in study participants. In this study, only lifetime HIV 
testing was reported. The reliance on participants’ self-report about 
HIV testing means that their responses may be affected by recall bias, 
social desirability bias and accordingly the results may 
be underestimated or overestimated. Participants in this study were 
all recruited from the street on a venue-based application of Time 
Location Sampling, across 21 capital cities of Iranian provinces, so one 
should be careful in generalizing the findings. Samples of PWID who 
are more home based or who frequent drop-in centers in other Iranian 
counties may well be very different. As well, in this study, few younger 
participants were recruited, which could reflect differences in street-
based consumption patterns. For these reasons, the results should 
be interpreted with caution.

Conclusion

Despite the existence of care, counseling, and treatment services 
for key populations, the coverage of HIV testing in PWID is 
inadequate. Given the barriers to HIV testing in this group, public 
health policymakers need to develop specific interventions that can 
help people injecting in street-based settings to overcome these 
barriers, including increasing people’s awareness of the importance of 
HIV prevention, promoting awareness of HIV testing sites and other 
available services.

TABLE 2 Predictive variables of Lifetime HIV Testing among PWID based on logistic regression results in 2017 in Iran.

Variables Crude OR (CI 
95%)

Value of 
p

Adjust OR (CI 
95%)

Value of 
p

Education level

Never attended school - - - -

Basic or Primary school (1–6 years of education) 1.85 (1.04, 3.27) 0.03 1.72 (0.63, 4.67) 0.28

Guidance school (7–9 years of education) 2.18 (1.25, 3.79) 0.006 1.81 (0.67, 4.88) 0.23

Diploma or High school (10–12 years of education) 1.80 (1.00, 3.22) 0.04 0.88 (0.31, 2.52) 0.82

University education 2.94 (1.12, 7.74) 0.02 18.87 (2.85, 124.6) 0.002

Needle syringe sharing in last 

month

No - - - -

Yes 0.39 (0.26, 0.58) 0.001 0.29 (0.17, 0.48) 0.001

Ever receiving methadone 

treatment

No - - - -

Yes 1.31 (0.92, 1.86) 0.12 2.89 (1.53, 5.42) 0.001
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Introduction: Strong policy guidance has recently emerged identifying focal 
points at multiple levels and across sectors to end the persistent HIV pandemic 
and related inequities. Reducing the policy-implementation gap, as with the 
evidence-policy gap, requires strategic alignment between interventional 
research and policy realms. Global- and national-level HIV policy indicate a need 
for community-led efforts to reduce HIV stigma, and increase uptake of HIV 
prevention tools.

Methods: This study assesses a process-driven approach to facilitating 
community-led efforts to reduce HIV stigma, and build a generative context for 
community-led HIV prevention. The study intervention combines an adapted 
group-based microfinance process, a novel psychological curriculum, and 
leadership development at a scale now involving over 10,000 rural Kenyans 
across 39 villages.

Results: Consistent with interventional goals, and current relevant psychosocial 
theories, we find collective emotion, and HIV stigma (blame and discrimination) 
significantly improve with more time participating in the in the program and 
novel curriculum. Further, HIV stigma predicts subsequent reporting of ever being 
tested for HIV, and the intervention led to the development of “HIV prevention 
resource committees” – groups of participants committed to undergo training to 
reduce HIV stigma and prevent HIV within their communities.

Discussion: Implications for further research to reduce the HIV policy-
implementation gap are discussed, directly within this interventional context and 
more generally.
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Introduction

To end the AIDS pandemic by the end of the decade, global actors 
need to commit to several important goals. The UNGA declaration 
outlines these goals, which include transforming inequalities that 
contribute to new HIV cases, promoting community engagement and 
leadership, emphasizing HIV prevention, empowering women, and 
reducing HIV stigma (1). These commitments are reflected in the 
2022 Kenyan National AIDS and STI Control Programs conclusions 
from a recent analysis of the population (2). Unfortunately, less than 
80% of people living with HIV in Kenya are aware of their status, 
which falls short of the lowest of the 95–95-95 goals. The Kenyan 
strategy aims to improve this situation by aligning health systems with 
community-led efforts, identifying individuals who have not been 
tested through community engagement, using group-based testing 
methods, promoting health literacy, and reducing HIV stigma. Table 1 
summarizes these commitments.

The policies recognize the need for innovative intervention 
strategies to end the HIV pandemic. These strategies should prioritize 
community-based initiatives and facilitate connections between 
community leaders and testing, prevention, and treatment services. 
Addressing HIV stigma at the community level is also critical, as 
research has shown that stigma can discourage individuals from 
seeking testing or discussing treatment options with healthcare 
providers (3–7). Despite the emergence of advanced HIV treatments, 
stigma remains a significant barrier to effective care and 
communication (8, 9). Therefore, reducing HIV stigma at the 
community level is crucial to ending the pandemic. The policy 
frameworks are valuable in highlighting the importance of HIV 
stigma reduction, promoting equity and community-based 
development, and fostering partnerships between community leaders 
and healthcare providers.

In order for the global HIV community to make progress toward 
equality, stigma elimination, and ending the HIV pandemic, we need 
to take proactive steps to bridge the gap between policy and 

implementation. Hudson et  al. identify four effective models for 
implementing policy, with this study focusing on experimental 
implementation (10). This approach differs from dominant top-down 
approaches that only focus on HIV treatment, seeking to reduce 
duplicative resource allocation, encourage community-led 
development, reduce HIV stigma, empower disenfranchised groups, 
and connect with existing clinical care options (11–14). To simplify 
the bottom-up approach, experimental implementation efforts must 
show measurable and replicable mechanisms of action. Within 
experimental implementation, it is crucial to demonstrate how to 
foster community leadership, decrease HIV stigma, promote HIV 
testing and prevention, and work with the current HIV health 
system resources.

To improve HIV prevention and bridge the policy-implementation 
gap, we need to simplify intervention methods and mechanisms that 
can support community leadership in preventing HIV through 
reducing stigma, conducting HIV testing, engaging in prevention 
activities, and collaborating with existing health system resources. 
New approaches that integrate community-led actions with current 
HIV clinical resources will require breaking down disciplinary 
barriers (such as clinical treatment or community-engaged research) 
to better address the biopsychosocial aspects of the HIV pandemic. 
This movement will require a deeper exchange of knowledge between 
biomedical and social sciences within a public health framework 
(15, 16).

The Flourishing Community Model

This report presents the preliminary findings of a community 
intervention in Kenya known as the “flourishing community” model. 
Its overarching objective is to foster sustainable well-being at the 
individual, family, and community levels (17), encompassing 
economic, social, psychological, behavioral, and physical dimensions. 
More detailed accounts of the intervention are available elsewhere 

TABLE 1 Global and Kenyan national HIV policy priority areas.

UNGA policy commitments, 2021 Kenya HIV strategic commitments, 
2022

· Transformative action to end social, economic, racial and gender inequalities; · Align health systems with community-led efforts;

·  Enacting meaningful community engagement toward comprehensive prevention, treatment, care and support for 

people living with HIV;

·  Engage communities to identify individuals who 

have not been tested;

· Re-committing to the highest attainable health for all; ·  Shift to community- and group-based testing 

modalities and health literacy promotion; and

·  Focusing on women, adolescent girls and children in the 41 countries containing 90 percent of people newly 

infected;

· Reduce HIV Stigma & discrimination

· Establishing prevention as the cornerstone of an effective HIV response;

· Scaling scientifically accurate health information through public awareness campaigns and targeted HIV education;

·  Reaching the 95-95-95 goals (% of people living with HIV aware of their status; % of people living with HIV who 

have been diagnosed and are on treatment; % of people living with HIV on treatment with viral suppression);

· Differentiating service-delivery models, including articulating effective community-led and -based services;

· Gender empowerment; and

· Reducing HIV stigma and discrimination

Selected priorities listed by UNGA and Kenya HIV strategy.
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(18). The project has yielded favorable outcomes, including enhanced 
mental health, water and food security, cooperation among intimate 
partners, and improved parenting practices among its participants 
(19–22). Evidence from a related program that seeks to reintegrate 
street-involved children and youth indicates that family involvement 
in the flourishing community model intervention is linked to 
interventional success (23). Currently, the project caters to more than 
10,000 families weekly across 39 villages, at an annual cost of less than 
$10 per family. The intervention is structured to foster personal, 
group, and village autonomy and self-governance, with microfinance 
groups serving as a means of cultivating trust and mutual reliance to 
identify values and actions that further these objectives.

Setting the stage

The intervention process starts by identifying families that are 
vulnerable due to various conditions. This identification is done either 
by retracing families of children living on the streets or through 
families identified from HIV clinics. Next, these families are invited 
to form savings and internal-lending groups with their neighbors. The 
lending activities of the group depend on defined processes with 
specific points for members to provide input such as the amount to 
be lent, terms of lending, group values, and motto. The demand for 
group lending activities is high enough that within a village setting, 
only one or a few focal families are identified before word-of-mouth 
yields greater collective interest. The village-level enrollment grows 
from one group of 30 families to over 1,000 families within 1 or 
2 years. Group members take turns providing leadership of weekly 
activities and discussion topics, providing opportunities to improve 
joint behaviors and encourage shared group leadership. After groups 
are formalized and stable, members are invited to nominate one or 
two members to join a “Parliamentary Committee” that reflects 
concerns of group families and the larger community. This committee 
provides guidance to new groups, groups-in-conflict, and advocates 
on behalf of group concerns.

The Flourishing Community model integrates theoretical and 
empirical findings from an emerging body of research that can 
be  largely organized under multilevel theories of behavioral and 
cultural evolution (24, 25). In short, human individuals adapt to new 
and changing environments through varying, selecting and retaining 
affective, cognitive, motivational, attentional, and overt behavioral 
states conducive to optimal well-being within respective contexts (26). 
Human communities adapt to new and changing environments 
through prosocial activities – like coordinating activities, collective 
action, and building mutual trust and identity (27). The question of 
“flourishing” involves the extent to which individuals and groups can 
intentionally select and retain various states (i.e., overt behavioral, 
affective, cognitive, etc.) conducive to autonomous, valued growth 
(28). Of particular theoretical utility to the challenge of fostering 
community-led action to prevent HIV, biased attitudes toward 
outsiders (e.g., people with the “HIV positive” label) can be reduced 
through promoting secure social relationships (29). Secure social 
relationships can be enhanced through cultivating feelings of peace, 
safety, gratitude and happiness (30).

The present study explores the dynamic between HIV stigma, 
secure social relations – in particular the belief in shared capacity to 
address salient challenges (collective efficacy) – and positive emotions 

– routine feelings of peace, safety, gratitude and happiness. The general 
question is whether lower HIV stigma is temporally correlated with 
collective efficacy, a common product of group-based microfinance 
programs, or positive emotions – potentially through a “broaden and 
build” dynamic promoting awareness and more inclusive attitudes 
toward people living with HIV. This dynamic would be consistent with 
other research showing discrimination toward other people can 
be reduced by the cultivation of positive emotions and more secure 
relationships (29).

Pilot testing the Pathways to Flourishing 
Curriculum

We recently introduced and pilot tested a novel 6-month 
curriculum integrating evidence-based elements from positive 
psychology, compassion-based acceptance and commitment training, 
and group-based interpersonal therapy for depression. The Pathways 
to Flourishing (“P2F”) curriculum aims to foster psychological 
flexibility and adaptive coping resources, compassion for self and 
others, curiosity, positive affect, gratitude, meaning in life, autonomy, 
intrinsic motivation and self-determination generally, decreasing 
depression and anxiety. Far different to an effort to promote 
exchanging concerns for challenges with generally positive outlook, 
the P2F curriculum aims to strengthen social and psychological 
components that foster engagement to improve these challenges in 
on-going, “upward spirals” of personal, familial, and communal 
growth (31, 32). Participants who finish participating in the P2F 
curriculum are invited to identify specific areas where they would like 
to see improvements within their community, and to form “Resource 
Committees” with participants with similar concerns. This approach 
is described in a previous publication, though this process was 
documented before we introduced the P2F curriculum (16).

Flourishing community tree metaphor

Rather than requiring the lengthy and nuanced psychosocial and 
cultural frameworks through which the Flourishing Community 
model was co-developed in transformative praxis with communities 
(33), the metaphor of a fruiting tree has emerged to conceptualize the 
dynamics of the Flourishing Community model. As shown in 
Figure 1, the Flourishing Community model can be conceptualized as 
a fruit tree. The roots represent bringing together community 
members who previously may have been estranged (Step 1). The tree 
trunk represents the structure of the community – specifically, using 
the savings- and internal-lending model to build social connections, 
reciprocity, and belonging (step 2). The tree sap represents improved 
mental assets and states (e.g., sense of hope and purpose; reduced 
depression and anxiety), as improved mental conditions promote 
positive behavioral and attitudinal adaptation to new situations 
(step 3). The P2F curriculum specifically focuses on improving step 3. 
The branches, leaves and flowers represent growing in specific 
directions (e.g., HIV prevention), identifying supportive resources 
outside of the community (e.g., HIV testing, clinical care), and 
utilizing these resources to grow – as leaves photosynthesize sunlight 
and flowers permit pollination (step 4). Step 4 is the point at which 
Resource Committees emerge to focus communal concern around 
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specific areas – like linking with HIV testing resources. The fruit from 
a flourishing community will be tangible, identifiable, and create the 
potential for lasting change – as a seed permits new life (step 5).

Study Aim

This study includes two sets of inferential analyses. In the primary 
analysis, we  analyze temporal relationships within and between 
positive emotion, collective efficacy, and HIV stigma among 2 year-
long cohorts of participants in a community-based intervention to 
reduce the HIV prevention policy-implementation gap in Kenya. One 
cohort participated in the pilot test of the Pathways to Flourishing 
curriculum and group-based microfinance programming, while the 
other cohort participated in the group-based microfinance 
programming only. This study does not aim to compare variables 
between the two assessed cohorts.

In the secondary analysis, we assess whether later reports of ever 
testing for HIV were predicted by prior reported HIV stigma.

Methods

Intervention setting

The program currently operates in 39 villages in Meru County 
Kenya, with villages beginning the program since 2017 and ongoing. 
The locations (k = 10) selected for this study were chosen based on 
when the intervention was introduced within the village. Recruitment 
to the program within the village occurred within 4 months of baseline 
data collection for this study. Four villages were selected through a 
random number generator to receive the P2F curriculum pilot. The 

national HIV prevalence is 6.6% among women, and 3.1% among 
men – within Meru County, these figures are lower at 4.4 and 2.3%, 
respectively (2).

Study participants

Study participants were initially sampled and interviewed in 
November 2021 during weekly program meetings. Seven participants 
within each group were subsequently randomly selected using labeled 
slips of paper within an opaque envelope, with 7 slips indicating 
selection and the remaining slips indicating not being selected. 
Groups include between 25 and 30 participants each. All participants 
in the groups were included in the original sampling frame; the 
majority of study participants – as for group membership – were 
overwhelmingly women (97% in final sample). Program attrition 
occurred among roughly 30% of participants, largely attributed to 
out-migration from the county, related to sporadic rains and food 
insecurity. Program attrition did not vary significantly between 
curriculum and no-curriculum conditions. Attrition in this sample 
was 20% higher attrition than observed among program participants 
before the COVID-19 pandemic (16).

Any respondent who reported ever having tested positive for HIV 
was excluded from this present study but not from group membership. 
All respondents were 18 years of age or older.

Curriculum exposed vs. unexposed

Consistent with the larger program goal of designing an 
intervention with the potential to foster flourishing communities, one 
cohort (n = 87) were pilot participants of a novel Pathways to 
Flourishing curriculum, while the other cohort (n = 111) participated 
in the program as usual.

Data collection

Data were collected in Kimeru, the local language, by trained and 
paid nursing students with native fluency. Surveys were conducted at 
weekly program meetings, with groups receiving $1 per group 
participant. Prior focus group discussions indicated groups preferred 
the incentive to participate be given to the group rather than the 
individual respondent since individual subjects were randomly 
selected – ensuring everyone benefitted some from an arbitrary 
selection process. Data were collected using RedCap (34). T1 data 
were collected in November 2021, and T2 data in September–
October 2022.

Measures

The survey was first created in English using measures validated 
in diverse populations, translated into Kimeru (the local language), 
and back translated into English. Comparisons were made to the 
original English, and changes were made to ensure similar meanings 
between the Kimeru and English versions. HIV Stigma and 
Discrimination. HIV-related stigma and discrimination were 

FIGURE 1

Flourishing communities tree metaphor.
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measured using the 10-item “shame, blame and social isolation” 
subscale of the HIV stigma and discrimination scale (α = 0.72 for both 
treatments at T1; α = 0.73 for both treatments at T2). This sub-scale 
measures negative and stigmatizing attitudes toward people living 
with HIV and was originally developed and validated simultaneously 
in Zimbabwe and Thailand, and subsequently utilized and validated 
in Uganda, Kenya, South Africa, Tanzania and other countries across 
sub-Saharan Africa (35, 36). Each item is scored on a 4-point Likert-
type response ranging from “strongly disagree” (1) to “strongly agree” 
(4), and three items are reverse scored.

Collective efficacy
Collective efficacy was measured using the “social response,” 

“social network and personal agency,” and “social attachment” 
subscales of the Collective Efficacy scale created by Delea et al. (37). 
The social response subscale included 6-items measuring perceived 
responsiveness of community members with statements such as “If 
there is a problem that affects the entire community, for instance, crop 
disease, people in this community will help each other.” The social 
network and personal agency subscale included 5-items measuring 
perceived presence of mutually-supporting activity between social 
network members, including statements like “If you and your relatives 
suddenly had to go away for a day or two, you could count on your 
neighbors to take care of your children.” The social attachment 
subscale included 3-items measuring the perception of being accepted 
by and a part of the broader social environment with statements like 
“people in this community accept me as a member of the community.” 
These 14-items were measured on a 7-point scale reflecting strength 
of agreement; the items have good internal reliability (α = 0.89 for 
no-curriculum and 0.77 for curriculum at T1; α = 0.82 for both 
treatments at T2).

Positive emotions
Positive emotions were measured using the positive emotions 

sub-scale of the modified Differential Emotions Scale (38). The 
positive emotion subscale originally included the emotion “awe” in 
English, but this concept does not translate culturally into Kimeru. 
Removing “awe” from the original English version left 9 items with 
good reliability at T1 and T2 (α = 0.81 for both treatments at T1; 
α = 0.82 for both treatments at T2). The positive emotion sub-scale 
includes the degree of amusement, gratitude, hope, inspiration, 
happiness, love, confidence, interest, and peace experienced within the 
past 24 h.

Ever HIV testing
Respondents were asked if they ever received a test for HIV from 

a trained healthcare provider at T2.

Control variables
Wealth, income, age, education and gender were recorded at T1 

and included in all inferential analyses. Gender was recorded as binary 
– man or woman. Wealth and income. Wealth included household 
ownership of 12 items (KR20 = 0.67 at T1). Income was recorded as 
the self-reported average monthly income for the respondent’s 
household. Age and education. Age was recorded in years as a 
continuous variable. Years of formal education was likewise recorded 
as a continuous variable, reflecting the number of years of completed 
formal education.

Statistical approach

Stratified and combined descriptions
We used stratified and combined analyses to compare model 

variables between T1 and T2, stratifying by curriculum exposure. 
Descriptive techniques explored model variables at T1 and T2 – 
including mean, 95% confidence interval. Comparison between T1 
and T2 values was conducted using paired Signed Rank tests – with 
stratified and combined analyses. As non-negligible ceiling and floor 
effects were observed, respectively, for collective efficacy and 
HIV-related stigma, we  described the main continuous variables 
before and after removing their most extreme value at T1. This test 
indicates whether there was significant difference between T1 and T2, 
among all respondents and respondents reporting any HIV-related 
stigma or less than highest collective efficacy at T1.

Temporal relations of primary measures
We utilized cross-lagged panel correlation analysis to assess the 

temporal relationship between collective efficacy, positive emotion 
and HIV-related stigma. Cross-lagged panel correlation analysis, an 
application of Structural Equation Modeling, controls for 
correlations between variables at each panel and for temporal 
correlations within each variable. Remaining significant correlations 
across variables at different time periods provide empirical, though 
not definitive, support for causal relations between variables (39). 
Model building for the cross-lagged panel correlation analysis 
followed a process beginning with a fully connected model with all 
control variables included. Correlations between T1 and T2 variables 
were removed if the corresponding value of p was less than 0.25.

Predictive validity of HIV stigma measure
To assess the predictive validity of the HIV-related stigma and 

discrimination scale, we  conducted random effects logistic 
regression of ever HIV testing (T2) on previously reported 
HIV-related stigma (T1), taking into consideration all control 
variables. A random effect was calculated for each village. To 
support interpretation, the HIV-related stigma scale was 
standardized in logistic regression. We provide a graph showing 
level of T1 HIV-related stigma by T2 HIV ever-testing status, with 
Kruskal Wallis test of independence to compare the levels of T1 
HIV-related stigma by T2 testing status.

All statistical analyses were conducted in STATA v.16 (40).

Ethical considerations

All data were collected following written informed consent from 
respondents at T1 and T2. This study was provided ethical review and 
approval by (masked for review; IRB# 19–0241) and (masked; IRB# 
KeMU/SERC/21/2020).

Results

Table  2 shows respondent characteristics and responses to 
variables at T1 and T2, stratified by participation in the curriculum.

The mean (SD) age of participants was 46.7 (15.5) years. The 
mean (SD) monthly income was $38 (44.5). The mean (SD) years of 
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TABLE 2 Stratified and combined descriptive and summative analysis of model variables.

T1 T2

Cohort N Mean (%) SD 95% CI Mean (%) SD 95% CI Sign-
rank Z

p value

Curriculum-

exposed

Collective efficacy 87 6.1 0.7 5.9 6.2 6.17 0.66 6 6.3 ns

CE omitting highest scores (T1) 74 5.91 0.64 5.77 6.07 6.15 0.6 6 6.3 −2.5 0.01

Curriculum-

unexposed

Collective efficacy 111 6 0.9 5.8 6.1 6.04 0.71 5.9 6.17 ns

CE omitting highest scores (T1) 96 5.8 0.9 5.61 5.97 6.04 0.7 5.9 6.18 −2.4 0.02

Combined
Collective efficacy 198 6 0.84 5.89 6.13 6.1 0.7 6 6.2 ns

CE omitting highest scores (T1) 170 5.85 0.84 5.7 5.97 6.08 0.68 6 6.19 −3.46 <0.001

Curriculum-

exposed

Positive emotion 87 3 0.6 2.8 3.1 2.94 0.66 2.8 3.08 ns

Omitting highest scores (T1) 83 2.92 0.58 2.8 3.1 2.93 0.66 2.74 3.01 ns

Curriculum-

unexposed

Positive emotion 111 2.8 0.6 2.7 2.9 2.77 0.69 2.64 2.9 ns

Omitting highest scores (T1) 111 2.8 0.6 2.7 2.9 2.77 0.69 2.65 2.88 ns

Combined
Positive emotion 198 2.89 0.64 2.8 2.98 2.8 0.7 2.7 2.9 ns

Omitting highest scores (T1) 194 2.86 0.62 0.67 3.89 2.84 0.68 2.7 2.9 ns

Curriculum-

exposed

HIV stigma & discrimination (HSD) 86 1.25 0.4 1.16 1.33 1.26 0.4 1.17 1.34 ns

HSD Omitting lowest scores (T1) 30 1.7 0.46 1.58 1.83 1.31 0.38 1.17 1.46 4.79 <0.001

Curriculum-

unexposed

HIV stigma & discrimination (HSD) 110 1.4 0.5 1.3 1.5 1.32 0.54 1.23 1.43 1.85 0.06

HSD Omitting lowest scores (T1) 64 1.7 0.34 1.58 1.83 1.33 0.54 1.21 1.45 3.29 <0.001

Combined
HIV stigma & discrimination (HSD) 196 1.32 0.46 1.27 1.39 1.29 0.48 1.23 1.37 ns

HSD Omitting lowest scores (T1) 92 1.7 0.43 1.61 1.79 1.32 0.49 1.22 1.41 5.84 <0.001

Combined HIV testing, ever 198 83% 0.4 70% 90%

Combined Age 198 46.7 15.5 44.5 48.9

Combined Wealth 198 5.3 2.4 5 5.6

Combined Monthly income (dollars) 198 38.2 44.5 32 44.5

Combined Years of formal education 198 5.1 7.34 4.1 6.1

Combined Female gender 198 96% 0.2 93% 99%

Descriptive analyses of T1 (Fall 2021) and T2 (Fall 2022) data. Collective efficacy (range 1–7), positive emotion (range 1–4), HIV stigma and discrimination (range 1–4) are stratified by curriculum exposed vs unexposed cohort. Wealth ranges 0–12 items on index.
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school was 5.1 (7.3). Ninety-six percent (96%) of respondents were 
women. The mean (SD) number of items on the wealth index was 
5.3 (2.4).

Fourteen percent of respondents reported highest level of 
collective efficacy at T1, with slightly higher percentage of 
respondents reporting highest level of T1 collective efficacy 
among the curriculum-exposed cohort. Nearly 45% of the 
curriculum-unexposed cohort, and over 65% of the curriculum-
exposed cohort reported no HIV stigmatizing attitudes at T1. 
These ceiling and floor effects can mask potential changes among 
respondents with less collective efficacy or any HIV stigmatizing 
attitudes, respectively. After censoring ceiling effects for collective 
efficacy, respondents reported significantly higher collective 
efficacy at T2 compared to T1 in both cohorts, and combined. 
After censoring floor effects, respondents reported significantly 
less HIV stigma at T2 compared to T1  in both cohorts, and 
combined (p < 0.001) (Figure 2).

Positive emotion did not significantly vary between T1 and T2, 
and fewer respondents reported the highest level of positive emotion 
at T1 compared to collective efficacy (i.e., ceiling effects were less 
severe for positive emotion than collective efficacy).

At T2, 83% of respondents reported ever being tested for 
HIV. The mean age was 46.7 years. The mean score on the wealth 
index was 5.3. The mean monthly household income was $38.2. The 
mean years of formal education was 5.1, and 96% of respondents 
were women.

Figure 3 shows the cross-lagged panel analysis of positive emotion, 
collective efficacy, and HIV stigma and T1 and T2. The cross-lagged 
panel correlation analysis shows that positive emotions at T1 were 
significantly correlated with higher collective efficacy at T2 (r = 0.14, 
p < 0.05), controlling for covariates, correlations between T2 variables, 
and collective efficacy at T1. Collective efficacy at T1 was significantly 
correlated with lower HIV-related stigma at T2 (r = −0.13, p < 0.05), 
controlling for covariates, correlations between T2 variables, and 
HIV-related stigma at T1.

Table 3 shows the random effects logistic regression of ever being 
tested for HIV (T2) and HIV stigma (T1). As shown, the odds of 
reporting ever being tested at T2 decreased 28% (OR: 0.72; 95% CI: 
0.54–0.96; p < 0.05) for each standard deviation increase in HIV 
stigma at T1, controlling for education, gender, age, wealth 
and income.

Discussion

There is need for theory-based, evidence-supported, defined 
interventions with measurable and predicted mechanisms of action to 
reduce the HIV prevention policy-implementation gap. Particularly, 
there remain significant gaps in interventional mechanisms to (1) 
foster community leadership for HIV prevention, (2) reduce HIV 
stigma at the community-level, (3) align health systems with 
community-led efforts, and (4) demonstrate HIV prevention can 
be attained through integrating activities within communities and 
clinical resources. This study investigates the first two of these targets, 
and lays groundwork for further investigation of how the third and 
fourth target may be met.

Most substantially, our data show HIV stigma decreases with time 
in the program – significantly among participants who reported any 
HIV stigma at T1. This finding was true for both curriculum-exposed 
and -unexposed cohorts, though more pronounced for the 
curriculum-exposed cohort. Within this sample, this is shown to be a 
potentially relevant finding to HIV prevention as ever testing for HIV 
(T2) was predicted by significantly lower HIV stigma (T1).

These data show that community leadership, measured by 
collective efficacy, can increase with time in a community-located 
intervention. Further, later collective efficacy (T2) subsequently 
increases with increased positive emotion (T1) as hypothesized. 
During the period in which we were analyzing data for this study, 
participants in 19 villages – including the 11 included in this study – 
initiated HIV prevention resource committees. These HIV prevention 
resource committees aim to promote awareness of prevention 
approaches, including Treatment-as-Prevention (41), PrEP, HIV 
testing, and the community harms of HIV stigma. This development 
reflects part of the challenge of translating effective, community-based 
programming to policy and scalable implementation – the complex, 
ever-changing dynamics of community-led interventions. The stated 
intent of these HIV prevention resource committees is to promote 
linkage with HIV testing resources, and support subsequent linkage 
to care or prevention behaviors as necessary. Further documentation 
is required, and is beyond the scope of this study.

Further, and with greater direct relevance to HIV prevention, 
higher collective efficacy (T1) predicted lower HIV stigma (T2), 
controlling for within-time and within-variable correlations. This 
finding indicates the potential relevance of gender empowerment to 

FIGURE 2

Changes in collective efficacy and HIV stigma among respondents, censoring ceiling and floor effects.
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HIV prevention, through potential impact on attitudes toward people 
living with HIV. The analytical design, using cross-lagged panel 
correlation analyses, provides the strongest possible indicator that 
nurturing positive emotions and collective efficacy can reduce 
community-level HIV stigma, until randomized control trial data 
demonstrate robust effectiveness and these findings are confirmed 
across contexts by meta-analyses.

We were surprised that neither the curriculum-exposed and 
curriculum-unexposed cohorts showed improved positive emotion 
over time, though there are at least three possible explanations. First, 
economic and environmental conditions were increasingly challenging 
during the period of this study within Kenya and East Africa. After 
years of relatively stable inflation rates (ranging from 4 to 5% 
annualized by month), inflation rates began accelerating to 6% and 
more in October 2021 – when T1 data were collected (42). Among 
other challenges, the Russian invasion of Ukraine has challenged food 
systems in East Africa – including Kenya (43, 44). These dynamics 
provide global context for reports of out-migration from study 
communities due to economic and food instability. It is possible that 
the intervention sustained positive affect, compared to a theoretical 
counter-factual where positive affect would otherwise decline. 
Sustainment of system resources, including positive affect, throughout 
challenges is one understanding of resilience. It is possible the 

intervention beneficially promotes resilience, but an appropriate 
comparison group is required to make this assertion. Second, it is 
possible that cultural-linguistic issues reduce measurement validity of 
the modified Differential Emotions Scale. At least one item (“awe”) did 
not have a separate word in the Kimeru language beyond the words 
translated for “interest” and “inspired,” reducing the number of items 
from 10 to 9. However, internal consistency was high in all survey 
waves and cohorts, the measure was stable within individuals after a 
year, and predicted subsequently strengthened collective efficacy as 
hypothesized. Thus, while it is unlikely that measurement issues alone 
produced the observed non-improvement, further investigation into 
emotional states and measures is necessary within non-English 
speaking populations. Finally, it is possible that the intervention did 
not have any impact on positive emotion – neither through sustaining 
positive affect in a challenging time nor identifiable through other 
potential measures. While this interpretation is not consistent with 
observed improvements to collective efficacy within this study, or 
improved depression within parallel studies (22), the question of for 
whom the intervention works and through what interventional, 
economic, social, and psychological mechanisms requires 
further research.

We were surprised to see collective efficacy and HIV stigma 
reduced in both curriculum-exposed and -unexposed cohorts. Future 
research should ensure an adequately large sample, and stratify 
randomization to ensure the curriculum-exposed villages have even 
matches with curriculum-unexposed and waitlist control villages. It is 
possible the curriculum does not add measurable value to participants, 
though this conflicts with on-going programmatic qualitative 
assessments. The study included a feasibility study of the curriculum, 
and was not designed, or powered, to support a direct comparison 
between the two cohorts.

The broader scientific context of this intervention emerges from 
research on cultural evolution studies and multilevel selection theory. 
These broader scientific strains provide emerging consensus that the 
capacity for groups to cooperate, coordinate activity, and nurture 
member families and individuals is fundamental to human flourishing 

FIGURE 3

Cross-lagged panel analysis of positive emotions, collective efficacy and HIV stigma.

TABLE 3 Random effects logistic regression of ever HIV testing (T2) on 
HIV stigma (T1).

OR 95% CI

HIV stigma (T1, std) 0.72* 0.54 0.96

Education 1.04 0.92 1.17

Age (yrs) 0.98 0.95 1.01

Female gender 0.95 0.48 1.91

Wealth 0.98 0.78 1.22

Random effects logistic regression of ever receiving an HIV test from a trained health 
provider on HIV Stigma (T1), controlling for household wealth, education, age and gender. 
*indicates p < 0.05.
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(45). At individual-levels, the capacity to vary, select and retain 
affective, cognitive, motivational, attentional and overt behavioral 
states drives individual-level health adaptation to changing 
environments (24). Fostering community-, group-, and individual-
level conditions that support engagement and leadership in HIV 
prevention will be an essential part of implementing the global HIV 
policy vision. We  assert this flourishing community intervention 
includes components that can improve these multi-level conditions, 
and warrants further experimental investigation to clarify its 
effectiveness, simplicity, adaptability, scalability, and systems-
level adoption.

With respect to reducing the HIV prevention policy-
implementation gap, and achieving the goals set out in the UNGA and 
Kenya NASCOP policy documents, this intervention demonstrates 
potential to (1) increase community leadership, and (2) decrease HIV 
stigma at a community-scale. We have sought to define mechanisms 
of action, and theoretical support, to promote future development and 
modification of this intervention. Simplifying the complexity involved 
in bottom-up, experimental implementations of policy is necessary for 
system-level adoption. We  have attempted to demonstrate 
interventional actions and mechanisms of change that can foster 
community leadership, gender empowerment, reduce HIV stigma and 
prepare for deeper integration with clinical infrastructure.

Limitations

Internal and external validity of this study are threatened by two key 
sources. First, all data are self-reported data. While psychometric 
assessments demonstrate internal and predictive reliability, other 
measurement sources (e.g., observed uptake of HIV testing; confirmed 
fewer experiences of HIV stigma experiences by people living with HIV) 
are required to confirm findings. Self-reported data are subject to recall- 
and social desirability-biases. Second, all data are from intervention 
participants and variations between T1 and T2 measures may reflect 
unmeasured and unaccounted for environmental or routine temporal 
changes. Intervention and implementation research is required to further 
consideration of this promising approach to the level of systems-level 
adoption. Also, further experimental implementation is required to 
reduce the HIV prevention policy-implementation gap, and the 
flourishing community model presents an enticing direction.

Another limitation of this study is that the curriculum was 
delivered, by random allocation, to communities reporting higher 
positive affect, collective efficacy and lower HIV stigma compared to 
the curriculum-unexposed communities. Future research should 
stratified randomization to curriculum or no curriculum conditions.

Conclusion

Synthesizing recent trends within behavioral and evolutionary 
science within a community-based intervention, we  find 
interventional efficacy to improve collective efficacy and reduce 
community-level HIV-related stigma. Reducing community-level 
HIV stigma is essential to turning the corner on the HIV pandemic, 
including the need for increased HIV testing. While further research 
is required, articulating the mechanisms by which complex 
interventions achieve various outcomes remains essential for external 

validation and systems-level adoption. Further research can build on 
this study by demonstrating effectiveness with proper control 
comparisons, and observing improvements in behavioral adoption of 
HIV testing, prevention and treatment.
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Aim: The aim of the paper is to provide an overview of available HIV case reporting 
and treatment data for in Qatar for the period 2015–2020.

Methods: HIV case reporting data were analyzed by sex and mode of transmission. 
To construct HIV care continuum from the data available, we obtained information 
on the total number of HIV diagnosed patients on antiretroviral treatment (ART) 
between January 1st 2015 and December 31st 2020, number of patients on ART 
who had an HIV viral load test and the number who were virally suppressed 
(defined as having the viral load of less than 1,000 copies/mL).

Results: A total of 515 HIV cases were reported to the Ministry of Public Health 
since beginning of reporting in 1986, and that included Qatari nationals and 
expatriate residents diagnosed in Qatar. There was an increase in the annual 
number of newly reported HIV cases from 16 cases in 2015 (of these, 14 were 
males) to 58 cases in 2020 (of these, 54 were males). The total number of HIV 
diagnosed people on ART increased from 99 in 2015 to 213 in 2020. During 2020 
the overall viral load testing coverage and viral load suppression among those 
tested for viral load in men were 72.5% and 93.1%, respectively, while in women 
these values were 60.4% and 84.4%, respectively.

Conclusion: Due to increase in newly reported HIV cases, there is a need to 
develop an effective HIV strategic information system in Qatar and data-driven 
and targeted national HIV response.

KEYWORDS

HIV, Qatar, case reporting, HIV treatment, viral load

Introduction

Qatar is a country located on the northeastern coast of the Arabian Peninsula. Notably, 
Qatar is an ethnically diverse country, with approximately 90% of its total population comprising 
expatriates (1). The estimated number of the population in Qatar in 2021 was 2,725,000 people, 
of whom 2,046,000 were men and 679,000 women (1). In 2021, it was estimated that the number 
of the Qatari population in the country was 316,100 while the number of non-Qatari was 
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2,408,900. Additionally, women account for approximately 51% of the 
native Qatari population, and 22% of non-native Qataris. This gender 
imbalance is due to a high number of male migrant workers employed 
by various industries in Qatar (oil and gas industries, construction 
work, food industry, etc.).

Notably, health care services in Qatar are provided mainly through 
the Ministry of Public Health (MoPH) and Hamad Medical 
Corporation (HMC). HMC is the primary public healthcare provider 
in Qatar. All people diagnosed with HIV are referred for management 
and follow-up at the Communicable Diseases Centre (CDC) at HMC, 
which is the sole provider of outpatient services to these patients 
in Qatar.

HIV surveillance in Qatar consists of HIV case reporting and 
monitoring of HIV treatment data. Demographic and behavioural 
data collected as part of the HIV case reporting system include age, 
gender, nationality, marital status and mode of HIV transmission. 
Routine HIV testing in Qatar is carried out at a large scale, for both 
expatriates and locals, as part of medical check-ups during 
pre-employment health screening, students applying for a 
university, before marriage and in certain clinical situations 
(antenatal care, patients diagnosed with sexually transmitted 
infections, viral hepatitis and tuberculosis). All foreigners coming 
to work or reside in Qatar for longer than a month are tested 
for HIV.

Since October 2018, migrant workers coming from certain 
countries, including India, Nepal, Sri Lanka, Bangladesh, Philippines, 
Pakistan, and Thailand have been allowed to test for HIV in 
designated laboratories in their countries of origin. Only 5% of 
individuals who were checked prior to arrival are randomly chosen 
to be re-screened for HIV when they arrive in Qatar. The majority of 
migrant workers are not re-tested for HIV during the period of their 
employment in Qatar except for those who work in certain 
professions such as food handlers, massage centres, beauty salons and 
barbers. This has caused a decline in the number of HIV tests in 
Qatar, with the Medical Commission, the largest public provider of 
HIV testing services, performing 562,807 HIV tests in 2019 compared 
to 705,968 tests in 2015.

A further decline in HIV testing occurred in 2020 due to the 
COVID-19 epidemic and restrictions related to entry of new foreign 
workers to Qatar as of March 2020. Furthermore, HIV testing in Qatar 
is not particularly targeted towards key populations who bear the 
highest burden of HIV in all settings (2). Also, there has been a lack 
of sexual behaviour data in the native Qatari population as well as in 
foreign workers residing in Qatar.

It is important to note that Qatar is part of the World Health 
Organization Eastern Mediterranean region (WHO EMR) where the 
estimated number of people living with HIV (PLHIV) was 420,000 in 
2020 (2). There were 44% more new HIV infections in WHO EMR 
in 2020 compared to 2010, which makes it one of the fastest growing 
HIV epidemics in the world. Key populations, including men who 
have sex with men (MSM), sex workers (SW), people who inject 
drugs (PWIDs), transgender people, and prisoners together 
disproportionately account for 97% of new HIV infections in the 
region (3). Still, little data has been published on the HIV epidemic 
in Qatar (4, 5).

The aim of this paper is to describe the available HIV case 
reporting and treatment data for the period from January 1st 2015 to 
December 31st 2020 in Qatar.

Methods

We obtained HIV data from the MoPH case reporting registry; 
HIV case reporting to MoPH has been mandated since 1985. Data on 
patients receiving antiretroviral treatment (ART) were obtained from 
medical records at the CDC of the HMC.

Electronic HIV case reporting and patient monitoring systems are 
based on the data collection forms recommended by the WHO. Data, 
including HIV-related information, is securely stored in a password-
protected electronic database with regular backups on a secure server. 
Quality control steps are taken by well-trained HIV nurses and 
physicians while doing data collection. Validation, data cleaning and 
processing is done by the facility senior epidemiologist. The facility 
senior epidemiologist who is the registry keeper retrieved 
relevant datasets.

Strict measures, including limited access, are in place to protect 
sensitive information. Extracted data underwent thorough validation 
checks to ensure accuracy. The data presented in this report were 
collected as part of the routine processes within MoPH and HMC for 
the reporting, testing, and evaluations of HIV cases and care 
continuum in the State of Qatar, whereby no research question was 
involved. No personal identifiers were collected nor reported for the 
purpose of this paper.

We analyzed data on the number of HIV cases reported from 
2015 to 2020 to the MoPH, disaggregated by sex. We calculated the 
proportions of newly reported HIV cases that were diagnosed late 
(defined as having CD4 counts less than 350 cells/mm3 at the time 
of HIV diagnosis) and in the stage of AIDS at the time of HIV 
diagnosis (defined as having CD4 counts less than 200 cells/mm3 at 
the time of HIV diagnosis). Additionally, to construct an HIV care 
continuum from the data available, we obtained from the CDC at 
HMC information on the total number of HIV diagnosed patients 
on ART in the 2015–2020 period, number of patients on ART who 
had an HIV viral load (VL) test and the number who were virally 
suppressed (defined as having viral load of less than 1,000 copies/
mL). The denominator for the VL testing indicator is the number 
of people on ART, while for the VL suppression it is the number of 
tested for VL.

Chi-square and Fischer exact tests were used to assess the 
association between nationality (Qatari versus non-Qatari) and the 
distribution of newly reported HIV cases in the 2015–2020 reporting 
period. Chi-square and Fischer exact tests were also used to analyze 
the differences in the percentage testing for VL and achieving VL 
suppression by sex in the 2015–2020 period. A value of p of less than 
0.05 was set to indicate a significant result. Data were entered in 
Microsoft Excel and analyzed.

Results

HIV case reporting data

A total of 515 HIV cases were reported in Qatar since beginning 
of reporting, and 217 (42.1%) of those were Qataris. Of these 515 HIV 
cases, 213 (41.4%) were on ART at the end of 2020, 160 (31.1%) had 
died and 142 (27.5%) left the country.

In 2020, there were 2.0 newly reported HIV cases per 100,000 
population in Qatar.
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As shown in Table 1, since 2015 there was more than a three-fold 
increase in the number of reported HIV cases, from 16 cases in 2015 
to 58 cases in 2020. Of these, in 2020 there were 21 cases reported in 
Qatari and 37  in non-Qatari nationals. Additionally, there was a 
pronounced increase in the male-to-female ratio in newly reported 
cases among the Qatari population, ranging in the 2015–2020 period 
from 71  in 2015 to 13.5:1  in 2020. Similarly, in the non-Qatari 
population male HIV cases substantially outnumber female cases. 
Meanwhile, the male-to-female ratio in the total population in Qatar 
in the 2015–2020 period ranged from the highest of 3.1:1 in 2015 and 
2016, to the lowest of 2.5:1 in 2020.

A statistically significant difference was observed between Qataris 
and non-Qataris in the distribution of newly reported HIV cases in 
the 2015–2020 period (X2  = 530.3, p  < 0.05), with non-Qataris 
contributing with the higher proportion in newly reported cases.

Furthermore, in 2020, at the time of diagnosis, 60.3% of HIV cases 
had a CD4 count of <350 cells/mm3, while 29.3% had the CD4 count 
of <200 cells/mm3. Reportedly, a small number of people died from 
HIV in the 2015–2020 period, ranging from no deaths in 2015 to three 
in 2017 and 2018, respectively.

The majority of HIV cases in the 2015–2020 period had sexual 
transmission reported as the mode of infection and were aged 
25–49 years. No case was attributed to injecting drug use while there 
were 1–3 cases annually in the 2016–2019 period whose mode of 
transmission was recorded as unknown. There was only one case of 
mother-to-child HIV transmission in 2019. Regarding the sex of cases, 
the number of male cases increased from 14 in 2015 to 54 in 2020. 
Notably, in 2020, five out of 20 newly reported male cases in Qatari 
nationals were in the age group 15–24 years old.

HIV care and patient monitoring data for 
2015–2020

As shown in Table 1, the total number of people on ART increased 
from 99 persons in 2015 to 213 in 2020. The percentage of patients on 
ART tested for VL was somewhat above 90% in men in 2015 and 2018, 
while in females it ranged from the lowest value of 60.4% in 2020 to 
the highest of 88.6% in 2018. Notably, VL testing coverage was the 
lowest in 2020.

TABLE 1 Number of newly reported HIV cases in Qatari and non-Qatari nationals, total number of people diagnosed with HIV in Qatar who were on 
antiretroviral treatment (ART) and viral load testing outcomes, 2015–2020.

2015 2016 2017 2018 2019 2020

M F M F M F M F M F M F

Number of 

newly 

reported HIV 

cases in 

Qatari 

nationals

4 2 5 1 7 2 13 1 15 1 20 1

Number of 

newly 

reported HIV 

cases in non-

Qatari 

nationals

10 0 11 1 17 0 21 4 31 7 34 3

Total number 

of patients on 

ART

64 35 71 37 82 39 103 44 125 51 160 53

Total number 

tested for VL 

(% tested for 

VL among 

those on 

ART)

58 (90.6) 26 (74.3) 53 (74.6) 32 (86.5) 70 (85.4) 32 (82.0) 95 (92.2) 39 (88.6) 107 

(85.6)

41 (80.3) 116 

(72.5)

32 (60.4)

Total number 

with VL 

<1,000 copies/

mL (% of 

those with 

VL < 1,000 

copies/mL 

among those 

tested for VL)

42 (72.4) 21 (80.8) 36 (67.9) 21 (65.6) 44 (62.9) 21 (65.6) 75 (78.9) 34 (87.2) 96 (89.7) 36 (87.8) 108 

(93.1)

27 (84.4)

M, Male; F, Female; HIV, Human Immunodeficiency Virus; ART, Antiretroviral Treatment; VL, Viral Load.
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In the 2015–2018 period, VL suppression in ART patients tested 
for VL was suboptimal, with the lowest values reported in 2017 (62.9% 
in males and 65.6% in females). In 2019 and 2020, VL suppression was 
around 90% in men, while in women it was 87.8 and 84.4%, 
respectively. There was no statistically significant difference in the 
proportion of cases tested for VL and achieving VL suppression by sex 
in the 2015–2020 period (X2 = 4.5, p = 0.95).

Discussion

Available data indicate a substantial increase in reported HIV 
cases in Qatar since 2015. In addition, there was a high male-to-female 
ratio in reported cases, ranging from 7:1 in 2015 to 13.5:1 in 2020 
while the male-to-female ratio in the total population in Qatar ranged 
from the highest of 3.7:1 in 2016 to the lowest of 2.7:1 in 2020. This 
might indicate an increase in male-to-male HIV transmission, or 
heterosexual transmission with women not being tested and reported. 
According to reports by healthcare providers, a number of these 
infections in men may have also occurred during vacation time spent 
in the countries of their origin. However, no behavioural data nor 
phylogenetic analysis are currently available to confirm this.

Furthermore, our data for 2020 reveal a high proportion of people 
who were diagnosed with HIV late. This could entail potential adverse 
public health implications related to increased risk of HIV 
transmission in the community and greater healthcare expenses (6). 
Notably, the later presentation of HIV in Qatar is multifaceted, 
stemming from a complex interplay of factors.

For instance, many people may remain unaware of the risk factors 
contributing to their susceptibility to HIV or may have limited 
understanding of the virus and its modes of transmission. Additionally, 
HIV infection can often assume an asymptomatic or inconspicuous 
presentation, characterized by mild, influenza-like symptoms that may 
be  readily disregarded or misattributed to alternative medical 
conditions. Consequently, this can cause delays in seeking medical 
attention and impede timely diagnosis.

Due to lack of HIV and behavioural data in key populations and 
in migrant workers, it is not possible to understand key sources of 
HIV infections in Qatar, which also hinders development of a targeted 
and effective HIV response. Additionally, there are no estimates of the 
number of PLHIV in Qatar, which hinders the constructions of the 
full HIV care cascade and understanding how many PLHIV 
are diagnosed.

Free access to high-quality ART for HIV diagnosed individuals 
has been one of the most successful components of the National HIV 
Program in the country but challenges exist. Data indicate sub-optimal 
VL testing coverage and VL suppression, despite readily available 
testing and treatment, which is more pronounced in women. This 
indicates the need to identify barriers to more effective VL testing and 
adherence to ART. Lower coverage with HIV VL testing in 2020 
compared to earlier years is likely to be due to barriers in accessing 
health care services brought by the COVID-19 epidemic (7). The 
lower VL testing coverage might result in a failure to detect patients 
that are not virally suppressed and might subsequently lead to 
increases in ART resistance (8). However, HIV drug resistance and 
treatment failure remain very low in Qatar.

ART drugs in Qatar are directly purchased from pharmaceutical 
companies via HMC, and access to ART is free of charge for all 

patients regardless of nationality. There is no structured program of 
pre-exposure HIV prophylaxis (PrEP) for key populations and PrEP 
is given to a small number of persons attending the clinic for sexually 
transmitted infections of the HMC and occasionally to contacts of 
HIV infected patients. Both TDF-FTC (Truvada) and TAF-FTC 
(Descovy) are used.

The limitations of our analysis includes relatively short 
period of data collection and the use of only one data source, 
which is HIV case reporting and patient monitoring. 
Nevertheless, it provides evidence on the newly reported HIV 
cases and indicates potential increase in HIV transmission that 
should be further assessed by enhancing the existing surveillance 
system, particularly in terms of data availability. Among the 
limitations is also the inability to show data on the estimated 
number of PLHIV and the number of HIV diagnosed persons in 
Qatar. Estimates of the number of PLHIV using Spectrum or 
other WHO-recommended tools have not yet been done in Qatar. 
The current HIV surveillance system cannot provide information 
on the total number of persons diagnosed and living with HIV in 
Qatar. Therefore, substantial improvements are needed in terms 
of data availability to better understand these basic outcomes of 
the continuum of HIV testing and treatment. To understand 
behavioural characteristics of the HIV epidemic in Qatar and 
obtain population-level HIV data, it is necessary to conduct HIV 
bio-behavioural surveys in populations at higher risk (9).

Development of impactful HIV testing services requires adoption 
and implementation of innovative and efficient ways to offer 
confidential and readily accessible HIV testing and counseling to 
those at increased risk, via community-based testing, partner 
notification services, social network-based testing and HIV self-
testing (10). Importantly, public health response to HIV should 
include measures to combat all forms of stigma and discrimination, 
which may have been attributed to the decreased rate of testing in the 
country, with particular attention to the needs of the most vulnerable 
and hardest to reach.

Qatar committed to contribute US$50 million for global efforts to 
end the HIV epidemic in the 2020–2022 period during the Global 
Fund’s Sixth Replenishment conference, which is five-fold increase 
from its contribution made for the previous replenishment (11). This 
is an indication of raising awareness of HIV among policy makers as 
a global and a national health challenge.

Conclusion

There has been a substantial increase in reported HIV cases in 
Qatar from 2015 to 2020, and the majority of reported cases were men. 
This necessitates development of an effective HIV strategic 
information system to identify factors behind this increase, which will 
enable the implementation of data-driven and targeted national 
HIV response.
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Introduction: There is increasing appreciation of the need to understand how

social and structural factors shape HIV risk. The unwritten rules, also known as

informal institutions or social norms, are increasingly recognized as important

determinants of HIV transmission. Unfortunately, these informal institutions,

especially among high-risk environments for HIV, such as social venues like bars,

lodges, remain poorly understood. This study explored the informal institutions at

social venues, and how these institutions influenced vulnerability for HIV for venue

workers in Uganda.

Methods: We conducted a qualitative study in two districts of Kyotera and

Rakai in Central Uganda. We purposively selected and interviewed 44 workers

including, cleaners, waiters, and waitresses and 22 venue managers at 22 social

venues to explore the informal institutions at these establishments and how

the institutions shaped HIV vulnerabilities among the workers. 31.8% (14) of

the participants were males, and 68.2% (30) females. Data were analyzed using

thematic content analysis.

Results: We found that the informal institutions at the venues were both

o�cially and socially created, communicated, and sanctioned. Themost common

institutions operated through; selective hiring, rigid reporting structures, and

informal job contracting procedures. Meager salaries, varying and delayed

payments as well as attractive benefits and bonuses from customers were

also important forms of informal institutions at the venues. Drinking alcohol,

and o�ering sexual services at the venues were acceptable, although excessive

drinking, and committed sexual relationships with customers were disapproved.

These informal institutions shaped a risk environment at the venues by creating

risk exposure opportunities that influenced workers’ engagement into sexual

risk behaviors.

Conclusion: The risk environment at social venues is shaped by the informal

institutions at these venues. Thus, the need for venue-based HIV programs that

integrate social norms interventions to better address the contextual determinants

of HIV risk behaviors at the venues.

KEYWORDS

informal institutions, workplace policies, HIV vulnerability, young people, social venues,

qualitative research, Uganda
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Introduction

Informal institutions or the unwritten rules are recognized as

important determinants of HIV transmission or acquisition (1).

Informal institutions are defined as “the perceived informal, mostly

unwritten rules, that define acceptable and appropriate actions

within a given group or community, thus guiding human behavior”

(1–4). They include (1) social and organizational roles; (2)

organizational hierarchies; (3) organizational culture; acceptable

behavioral norms governing interactions between organizational

members; and (4) shared esthetic and moral evaluations. Informal

institutions are usually created, communicated, and enforced

outside of officially sanctioned channels (5). Understanding the

informal institutions and how they influence HIV vulnerability

matters. It will inform HIV interventions that go beyond

individual-level activities and spark collective-level change through

addressing social structural factors that shape and determine the

risks at the venue work environment. Social venues are public

places—night clubs, bars, hotels, restaurants, karaoke parlors,

video halls, massage parlors, and dance halls, where one can

go to relax, have fun, drink alcohol or find a sexual partner.

Employment linked with social venues is of great importance to the

economy, particularly in terms of job creation, tax revenues and

foreign currency. In the recent times, such venues have provided

employment to about 144 million workers worldwide (4.6% of total

global employment) (6).

Although extensive research has examined the structural factors

that directly affect HIV risk and vulnerability in different high risk

sub-populations (7–10), the informal institutions that underpin

social interaction, culture and work setting at social venues and

their implications on HIV risk remain less studied. Workers of

social venues are recognized as potential high risk sub-population

(11–13) with unique exposure to high risk working environments

that increase their HIV burden.

In Uganda, where this study was conducted, social venues

include small, medium, and big or large size venues both formal and

informal, licensed, and unlicensed. Despite sex work being illegal

in Uganda, the practice is evident at some venues and workers at

venues with sex work, may or may not engage in sex work. The

regulatory environment for social venues is still limited (14, 15)

which poses a challenge for decent work as the majority of the work

at social venues remain insecure, poorly paid, and often unsafe.

Unfortunately, these venues are potential employment places for

many young people, especially those with restrictive educational

backgrounds. This is so because social venues have different roles

i.e., cleaners, entertainers, bar attendants, cooks, security guards,

managers, and waiters and waitresses, which require varying skills.

Social venues are known “hotspots” for reaching adolescent girls

and young women at risk of HIV (16), however, the informal

institutions that shape the risk at the venue work environments

remain poorly understood.

Whereas, there have been very fewHIV epidemiological studies

conducted among workers of social venues in Uganda and sub-

Saharan Africa at large, a body of evidence from Asia indicates

that workers of social venues engage in risk behaviors (17–20). For

example, workers of social venues have been reported to engage into

sex work with their patrons to supplement their income (13, 21).

Studies among entertainment workers in Cambodian cities have

also reported multiple concurrent sexual partners, inconsistent

condom use, alcohol consumption, and sex work among workers

of entertainment places. Another study highlighted that women

working in entertainment services like bars have a higher HIV

infection rate than the general population, which is an indication

of risk sexual behaviors at worker places (19).

In Uganda, earlier research among workers of social venues

reported high prevalence of risk sexual behaviors (11). These

included sexual partner acquisition, multiple concurrent sexual

partnerships, low condom use, and a high burden of HIV among

this sub-population (venue workers). In the same study, the

prevalence of HIV was highest among female workers (11%)

compared to 6.3% in the general population of Uganda (22).

Among young workers (15–24 years), HIV prevalence was at 6.4%

with young female workers having the highest prevalence of 9%.

Moreover, workers of social venues are typically young people

(11, 13). High HIV prevalence rates (estimated at 19–26%) among

venue workers have also been documented in a similar setting

(Tanzania) (23, 24). Previous research has characterized workers

of social venues as a less educated sub-group, often unmarried,

and having a low income, which factors are known drivers of

HIV (11, 17). Unfortunately, the already existing HIV vulnerability

factors among venue workers such as age, physical, emotional,

financial, and psychological dependence are intensified by the risk

work environment at the venues.

Previous research that has attempted to explain the underlying

reasons for the heightened practice of risk sexual behaviors, and

the high burden of HIV among venue workers has focused

mainly on individual level risk factors (like knowledge, attitudes,

and behaviors) (11, 25–28). Thus, failing to acknowledge the

social structural factors that shape and determine the working

environment at the venues where risk sexual behaviors may be

promoted by the “rules of the game” (29, 30). There is increasing

recognition that structural factors such as informal institutions

play a critical role in structuring risk environments (29, 31). They

do so by (1) constraining and enabling actors, and (2) providing

incentives that drive actors’ decisions, preferences, and practices.

Unfortunately, informal institutions at risk work environments

such as social venues are not well-studied and utilized in designing

HIV risk reduction interventions. Improving our understanding

of the informal institutions at social venues—what they are and

the dynamic between them and risk sexual behaviors could inform

venue-based HIV prevention efforts in terms of rules, cultural

changes to inculcate to minimize transmission risk at the venues.

In this paper, informal institutions of social venues and how

they influence HIV vulnerability among venue workers (15-24) in

Uganda were explored using a model of HIV risk environment

by Rhodes and Simic (29). The HIV risk environment model

shifts the focus from individualistic approaches to risk behaviors

toward an understanding of how structural and environmental

conditions shape an individual’s vulnerability to HIV acquisition.

Risk environment is defined as the space (physical or social) in

which four types of environmental influence factors; physical,

social, economic, and policy interact at bothmicro andmacro levels

to increase the chances of acquiring HIV in a given environment.

The micro-risk level environment focuses on personal decisions as
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well as the influence of community level norms and practices. The

macro-risk level environment seeks to capture structural factors,

such as rules, economic conditions, and institutional settings.

Rhodes and Simic’s risk environment framework is useful because

it highlights the multilevel and contextualized nature of HIV risk

and focuses on interactions between risk factors exogenous to the

individual, rather than endogenous factors, such as risk practices,

age, or sex.

Materials and methods

This exploratory qualitative study was conducted between

October and December 2021 in greater Rakai district, in the central

region of Uganda. We used in-depth interviews (with workers and

managers) to explore the informal institutions at social venues and

how the institutions shapedHIV vulnerabilities among the workers.

A qualitative approach appeared to be themost appropriatemethod

for exploration and obtaining in-depth understanding of the

informal institutions and insights on how the institutions rendered

venue workers vulnerable to HIV acquisition (32). Individual

interviews enabled touching personal matters relating to informal

institutions and related risk exposures (33). Through out the study

we adhered to the guidelines for reporting qualitative research (34).

Study setting

The study area (Greater Rakai) comprises two recently split

districts of Kyotera and Rakai. According to the 2014 Uganda

population census, greater Rakai had a population size of about

518,000 with a population growth rate of 2.06. The district

comprises four counties, which are made up of 23 sub-counties,

and three autonomous Town Councils—Kyotera, Lyantonde, and

Rakai. The sub-counties comprise a total of 890 villages and trading

centers (35). The main towns within Town Councils are Kyotera

and Lyantonde. Other small urban areas are Kalisizo andMutukula

Trading Centre, and the district headquarters in Rakai town. The

main economic activities in the district include agriculture and

small business. Greater Rakai District was purposively selected

into the study because of its high burden of HIV prevalence

(12%) in Uganda (36), also highlighted in the recent PLACE 2018

survey (11).

Recruitment

The study population consisted of workers and managers at

social venues in greater Rakai district, Uganda. The young venue

workers (under 25 years) and venue managers were recruited

from 22 social venues across greater Rakai district. The sampling

was performed using the purposive and convenient method. The

study focused on young venue workers because literature shows

that venue workers are typically young people. We purposively

recruited workers who had worked at the venue for at least 2

months because of their familiarity with venue rules, processes, and

procedures. The 22 study venues were identified from the priority

list of venues with the highest HIV prevalence as per the PLACE

2018 survey in Rakai District (37). Primary data collection for

this paper was delayed by COVID-19 and its restrictive preventive

measures i.e., closure of social venues in Uganda. By the time of

data collection, lock down restrictions were partially lifted and

generally observation of the same was weak especially up country.

Nonetheless, a few social venues (2) were not found operational

at the time of data collection and were replaced with similar

venues. We worked closely with local structures to approach the

selected social venues for data collection. Table 1 shows the venues

included in the study. At the selected venues, permission was first

sought from the venue manager to include his/her venue in the

study. Potential participants were then approached to discuss their

eligibility for the study, study details, and willingness to participate.

Those who were eligible and accepted to participate were recruited

into the study. The eligibility guidelines for workers included, (a)

worker at the venues, (b) sex both female and male, (c) age 15–

24 years, (d) having worked at the venue for at least 2 months;

and (e) willing to participate in the study. For the managers, the

eligibility guidelines included having worked at the venue for at

least 2 months; and willingness to participate in the study.

Venue size was determined by the number of customers at

the venue during the peak hour (busy times). The small venues

reported up to 30 customers during their busy time; medium

venues reported between 30 and 80 customers, the big venues had

between 80 and 150, and the huge venues had over 150 customers

during their busy times. Relatedly, the young workers and venue

managers were selected based on their age, position and or duration

of work at the venue.

Participants

At each selected venue, a manager and at least one young

worker (15–24) were approached and consented for an interview.

Priority was given to workers who had worked longest at the

venue, because of their long experience and knowledge about

the venue. We interviewed 44 young venue workers who had

worked at the venue for at least 2 months. They were employed

in different positions including waitresses (17), waiters (8), cleaners

(4), security officers (6), pool table attendants (3), and workers of

aside business at the venues i.e., mobile money services, butcher,

and pedicure (6). We also conducted 22 in-depth interviews with

venue managers, five of whom were also business owners. We

TABLE 1 Venues included in the study.

Venue type Venue size Total

Small Medium Big Huge

Bar and lodges 1 5 2 – 8

Local brew serving

establishments

2 1 – – 3

Restaurants/pool

tables sites

5 2 1 – 8

Hotels – – 1 2 3

Total 8 8 4 2 22
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never asked the workers and managers whether they identified as

sex workers.

Supplementary Table A1 shows the characteristics of the study

participants. Overall, 66 individuals participated in this study (44

workers, and 22 managers). Out of the 44 workers in this study;

31.8% (14) were males, and 68.2% (30) females. The age range was

15–24, with about 30% of workers under 20 years. The majority

(91%) of the young workers were not married or living with a

partner. More than half (56.8%) of the workers reported no or some

primary education. Most (75%) of the young workers subscribed to

Catholicism. Regarding the duration of working at the venue, about

70% had worked at the venue for not more than 1 year.

Regarding the managers, out of the 22 managers interviewed;

63.6% (14) were females, and 36.4% (08) males. The age range was

20–39, with about 27% of managers under 25 years. The majority

(91.3%) of the managers were not married or living with a partner.

Like the young workers, most (77.2%) managers subscribed to

Catholicism. Contrary to the workers, more managers reported

slightly higher education background; 59% reported secondary

education. Regarding the duration of working at the venue, over

85% managers had worked at the venue for one or more years.

Data collection

Two separate interview guides for in-depth interviews with

young workers and venue managers were developed, respectively.

The guides were translated into the local dialect (Luganda) and

the interviews were conducted in Luganda. The themes covered in

the guides included; recruitment and hiring—role profiles, person

specification, knowledge, skills and experience; orientation and

training; salaries, bonuses and other benefits; code of conduct—

sexual harassment, dress code, substance use; working hours

and breaks; health, safety and wellbeing; reporting and employee

relations among others. Questions about the existing informal

institutions were followed by probes to elicit further depth or

breadth in the responses; as well as probes exploring details

with respect to how particular institutions influenced the risk of

HIV acquisition among the young workers. Some of the probing

approaches used included; asking the interviewee to share more,

silence, and the interviewer repeating the last point that the

interviewee said to solicit for more (38).

The time allotted for in-depth interviews was 60–90min but

some interviews stretched to about 120min because participants

were allowed to step aside in case a customer needed a service.

The interviews were held in a private spot at the venue, and

at a convenient time identified by participants and there was

flexibility to explore emerging themes. The interviews were audio

recorded after obtaining consent from the participants and later

transcribed verbatim. Following completion of the interview, each

participant received Uganda shillings 10,000 ($2.7) compensation

for their time.

In keeping with strong qualitative methodology, the research

team debriefed daily after the target for the day was completed,

and re-prioritized or revised inquiries in subsequent interviews as

dictated by collected interviews (for example, emergent themes).

Interviews for both categories of respondents continued until

the team agreed that data saturation had been obtained on all

topics (39). Prior to collecting the data, we held a 2-day training

during which the study team reviewed the interview guides in

detail, consenting process, field processes, and planned logistics

for fieldwork. The research team comprised of the principal

investigator, and four young research assistants below 30 years (two

males and females) with graduate level of education, and research

experience on topics related to HIV/AIDS, sexuality and/or alcohol

use; as well as experience in conducting qualitative research studies.

This was done to minimize age bias in reporting.

Data analysis

This study used thematic content analysis technique that

involves in-depth interpretation of the underlying meanings of the

text and condensing data without losing its quality (40, 41). The

IDIs were transcribed in Luganda and translated into English by a

research assistant with experience in translation and transcription

of qualitative data. The lead investigator read through all the

transcripts several times while identifying the emerging themes.

A codebook was developed using deductive codes based on the

themes of Rhodes and Simic’s model of HIV risk environment

(29). Both inductive and deductive coding approaches were applied

(39). The lead investigator coded the transcripts using Atlas ti

(version 22). The research team reviewed the coded text to generate

themes and identified illustrative quotations for each theme (42).

The analysis was discussed among the research team members

and discrepancies on coding and other issues that required clarity

were settled by discussion. Quotes that best described the various

categories and expressed what was aired frequently in several

groups were chosen.

To enhance credibility, we selected participants from different

types of venues, different staff positions, gender, and age sub-

groups. Data was collected until saturation was reached which

allowed identification of all relevant aspects to answer the research

question. Preliminary results were shared to participants for

input and elaboration. To assess dependability, peer checking by

another team member to re-analyze some of the data was done.

Team members also discussed discrepancies on coding and other

issues that required clarity. Data collection and analysis has been

described in-depth to allow replicability.

Ethical considerations

This study received approval from the Research Ethics

Committee at Ghent University, Belgium (number: 2019/0593);

Higher Degrees Research Ethics Committee at the Makerere

University School of Public Health (number: 868) and

Uganda National Council of Science and Technology

(number: HS1536ES). Permission was sought from relevant

offices at national and sub-national levels in Uganda

including district health offices, venues authorities etc.

Informed consent was obtained from study respondents.

Confidentiality and privacy were upheld during all phases of

the study.
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Results

Figure 1 summarizes the key results on the informal institutions

at the venues, and the attributes through which these institutions

influence vulnerability for HIV for venue workers. The findings

are organized into three broad themes based on Rhodes and

Simic’s model of HIV risk environment: physical, social, and

economic related informal institutions (27). The fourth theme of

the HIV risk environment framework (policy) has been dropped

because it is implied in institutions. The influence of informal

institutions on HIV vulnerability was derived from participants

responses. This was done by synthesizing the risk exposure

opportunities arising from the reported informal institutions. No

major differences were observed in the informal institutions or

rules across venues. Where differences were observed, they have

been reported.

Overall, the institutions at the venues were a mix of official and

social rules i.e., some institutions were created, communicated, and

enforced within officially sanctioned channels i.e., communicated

by individuals with positions of authority such as venue supervisors

or managers. On the other hand, other institutions were created,

communicated, and enforced outside of officially sanctioned

channels. Respondents mentioned that the latter category of

institutions were verbally communicated by peers who had worked

longer at the venues. The institutions broadly influenced HIV

vulnerability by being sexual agencies. For detailed description

of institutions at social venues, see Supplementary Table A2.

Regarding communication of the official institutions, one venue

manager remarked.

“Depending on what someone [worker]has been hired to

do. [. . . .] if it is a waitress, I will verbally tell her what is

expected of her; sweeping, cleaning, arranging the chairs and also

explain to her, her relationship with the customers. . . for me,

the customer is always right.”, 31-year-old female manager at

a guesthouse/lodge.

Theme 1: Institutions that are physical
or observable

This theme reflected content related to institutions of a physical

nature or institutions that can be observed or institutions with

physical elements. These included visible institutions at micro

(individual) level as well as those at macro (venue) level.

Visible or observable institutions at micro level: The most

common visible institutions at individual level that were

unanimously described by study participants included physical

conduct norms, and workers’ residence at the venue. Study

participants reported physical conduct of a sexual nature such

as consensual and non-consensual sexual conduct. Participants

described non-consensual sexual activities as conducts of a

sexual nature (both verbal and physical) that occurred without

the workers’ consent. They mentioned several forms of non-

FIGURE 1

Informal institutions and their e�ect on risk-taking/sexual risk behaviors.
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consensual sexual behaviors including uninvited sexual or

suggestive comments or jokes about the workers’ physical looks;

sexual gestures through hand or body movements; requests for

sexual favors, inappropriate physical touching of the workers’ body

parts including, fondling, hugging or kissing, sexual intercourse,

discussions about sexual relations/fantasies at work among others.

Another physical institution mentioned was that some workers

mostly females were residing at the venue. Regarding sexual

gestures, one participant remarked:

“. . . . . . ..at night, the lights are dim, the music is loud and the

venue is very busy. Most of our customers drink and as they get

tipsy, you expect them to touch you, make sex comments, whether

you like it or not because they’re not sober [drunk]”. 24-year-old

female venue worker_ waitress at a bar and lodge.

Visible or observable institutions at macro level: The most

common visible institutions at venue level that were described

by study participants included beauty bias in hiring, hiring

preference for female unmarried young workers, seductive dressing

code, presence of provisions for sex on site, condom availability

norms, and the sex symbols at the venue. Both managers and

workers explicitly described hiring biases at the venues. These

were mainly created and implemented by the hiring authority

i.e., supervisors, managers, and venue owners. The most common

selective hiring norms reported included preferences for young

workers below 30 years, female workers for roles interfacing with

clients, workers with attractive physique, and workers not in

committed relationships i.e., the unmarried, divorced or separated

individuals. Regarding beauty bias in hiring, and seductive dressing

code, some participants remarked.

“I don’t employ married people..., because their husbands

may fight when they find them here seated with male customers.

Male customers often come here just to relax, at times they buy

drinks for the workers and in turn the girl [worker] may get

drunk. In case they were married, their partners would perceive

it negatively”, 27-year-old femalemanager at a Bar and Lodge.

“Even if someone is old but good-looking, they would be

favored..., as you know, men just love taking alcohol in company

of beautiful ladies, so regarding appearance, the person looking

for a job here [at the social venue] must be physically eye-

catching”, 23-year-old male worker_ Security guard at a Bar

and Lodge.

“. . . .no one tells you but to fit in, you must maintain an

attractive physical appearance. Especially the way you [worker]

dress and make up. Normally, we put on short and tight stylish

clothes, and extremely care for our skins to match with the

lifestyle at the venue and remain attractive”, 21-year-old female

worker_ waitress at a restaurant.

Participants also mentioned that some venues had provisions

for having sex. These were mainly accommodation rooms at lodges,

hotels or just spare rooms used in case of need. Relatedly, in

some venues especially those with provisions of having sex on site,

condoms were occasionally available in condom dispensers, in the

rooms or at the counter and provided on request. Furthermore,

participants also mentioned venue branding norms such as dim

lighting, promiscuous activities like stripping, movies and music,

dark corners, and erotic paintings as visible informal institutions at

the venues.

The influence of physical-related
(observable) institutions on HIV
vulnerability

Institutions such as selective hiring, seductive dressing code,

and residing at the venue affected the physical venue environment

by creating set-ups that promoted promiscuity, attracted risk

groups like sex solicitors, and drew attractive workers that enticed

the customers into sexual risk behaviors i.e., drinking, casual sex,

condomless sex, and sex work. Respondents explained that the

seductive dressing code, and selective hiring at the venues attracted

mainly naïve and physically attractive young workers, which stirred

customer’s expectations of sexual benefits. Related, naïve young

workers were less likely to negotiate for safer sexual relationships

and condom use. Respondents also mentioned that the skimpy

dressing attracted sexual harassment acts including forced sex.

Managers mentioned that some workers physically conducted

themselves in a manner that portrayed them as solicitations of sex,

hence drawing customers’ sexual advances. Residing at the venue

was unanimously described as risk factor for engagement into sex

by respondents. Theymentioned that it increased chances of having

sex on site. One participant remarked.

“All of us the female workers reside here at the venue. We

were given a room by our boss where we sleep. . . often times

we do not sleep in that room because customers ask us to spend

a night with them [sex] and they give us money. The pay is

usually high depending on one’s negotiation powers, and whether

or not you are using a condom. . . . .when we get such a customer,

we sleep in the other wing [the lodges].”, 20-year-old female

worker_Waitress at a Bar and Lodge.

Another participant shared her experience of risk exposure

triggered by room service:

“The guy [customer] came here and. . . . . . chose me to serve

him [. . . . . . .] in his hired room. . . While serving them [customer

and friends] he told me to join them for a conversation, which

I did because it is part of customer care. . . .., he then asked for

sex. . . , I told him he couldn’t have sex with me because of the

two bottles of soda he had bought for me. He wanted to add me

Uganda shillings 5000 [USD 1.3], but when I refused it turned

into a fight. I tried to escape but, he hit me with a bottle here

on the head. . . ”, 22-year-old female worker_Waitress at a Bar

and Lodge.

Relatedly, respondents reported that presence of rooms at the

venues meant that these rooms could be hired by customers for

relaxing or having sex. It was reported to be easy for a customer

hiring a room at the venue, to solicit sex from workers. Some

respondents mentioned that customers visited the venues in hopes

of finding a sexual partner, and workers were part of the group

to draw from. Respondents also believed that most physical venue
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features influenced workers and customers’ perceptions of the

venues and created a conducive physical environment for sexual

relationships. One respondent remarked.

“You [worker] are not allowed [by venuemanagers] to sleep

outside [away from the venue]. For example, the girls [female

workers] who get guys from here [venue] are not allowed to

go with them outside because we have lodges here, they use the

rooms here at the venue”, 22-year-old female manager a Bar,

Restaurant and Lodge.

Theme 2: Social institutions at the venues

The social institutions evolved around social interactions

between peers, managers, and the customers at the venues. These

included social rules at micro or individual level as well as those at

macro or venue level.

Informal social institutions at micro (individual) level: The most

common social institutions at individual level that were reported

by study participants included permissive drinking, customer

expectations of sexual benefits, social sanctions, and enforcement

of risk practices by peers, indifference to solicitation of sex at

the venue, power imbalances, and staff induction that encourages

casual sex relationships. Drinking alcohol, and sexual relationships

at the venues were acceptable. However, excessive drinking, and

committed sexual relationships were disapproved. Respondents

highlighted that worker-to-worker sexual relationships were

socially unpopular, and male workers engaging in transactional sex

at the venue was less common. Workers considered their peers at

the venue as family and knew each other’s risk sexual practices,

which discouraged relating sexually. According to the participants,

“inappropriate” behaviors were punishable either socially and or

formally by managers or venue owners. Regarding peer influence,

some participants remarked.

“When I had just started working at this venue, I became

close friends with one worker [name withheld] who had worked

here for about three months. She helped me to understand how

things are done here [venue]. For example, I didn’t know how

to manage a customer’s sexual advances but she [fellow worker]

supported me until I got confident. Now I can face off a customer

in case I am not interested or negotiate better”, 21-year-old

female worker_Waitress at a Bar and lodge.

“At the beginning there is always that fear or conscience that

keeps reminding you that this or that [practices at the venue] is

wrong. But with time and as you see your peers [fellow venue

workers] doing the same or not minding it, you get comfortable

and start engaging in things like, accepting customer sexual

requests or even transactional sex”, 20-year-old female worker_

Waitress at a Bar.

Social institutions at macro or venue level: The most common

social institutions at venue level reported by study participants

included power dynamics that disempower workers to fend off

sexual relationships, norms about sexual mixing at the venue,

organizational standards that promote risk sex, and presence of

sex brokers on site. Participants universally emphasized the rights

and powers of customers at the venues. They explained that

customers were highly regarded at venues and if they complained

about a worker, they would be listened to by management. One

respondent remarked.

“We are here to give very good services to our customers, but

should a customer try to seduce you, you still remain calm. . . ..

if you are rude with the customer, he may not come back”,

22-year-old female worker_Waitress at a bar and restaurant.

Another participant said:

“. . . . should the customer report you to the manager, you risk

losing your job. That is why it is better you serve them with care”,

24-year-old male worker_Waiter at a hotel.

Discussions further revealed rigid reporting structures at

almost all venues which highlighted power dynamics between

workers and management. A highly centralized “command and

control” style was reported at most venues. All workers and

customers reported to the managers. The managers had all powers

to hire and fire including immediate dismissal in cases of customer

related grievances. Relatedly, respondents reported that contracting

at the venues was verbal, except for the huge venues. The contracts

were outlined and agreed to via spoken communication between

the worker and the manager.

The influence of social institutions on HIV
vulnerable

Institutions around social interactions at the venues influenced

vulnerability to HIV by defining sexual risk behaviors such

as drinking, casual sex as normal or acceptable. For example,

respondents unanimously mentioned that peers played a critical

role in influencing their sexual behaviors at the venue. They

promoted shared values on casual sex or sexual relationships

formation at the venue. According to some workers, peer pressure

to engage into sex with benefits made it lighter for them to

initiate and engage in similar risk behaviors. In addition, peers

enforced communal norms around sex and condom use through

social sanctions such as shunning and direct attacks. Most of the

workers indicated that the longer they stayed at the venue, the

more confidence they gained at discussing and engaging in sexual

relationships at the venue.

Relatedly, almost all respondents including managers reported

that customers came in hopes of buying sex or initiating sexual

relations at the venue, and this positioned these venues as avenues

for sexual relationship initiation and harassments. Respondents

also reported that the customer care (special treatment) expected

of them, to some extent raised customer expectations for

sexual benefits.

Furthermore, respondents alluded to the policing practices at

the venues i.e., reprimands, suspension, and instant dismissals

by managers as catalysts for risky sexual behaviors at the

venues. Reprimands, suspension, and instant dismissals were

mainly related to customer mishandling. Moreover, most customer

complaints were due to the failure by the workers to meet
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customer expectations including sexual benefits. Study participants

mentioned that the policing practices at the venues re-enforced

negative organizational standards or values such as casual sex, and

disempowered workers to fend off sexual risk behaviors. One venue

worker mentioned:

“Good customer care is what matters the most here [at

the venue]. If you want to keep your job, please the customers

or else the manager will tell you off or even dismiss you.

Otherwise, one [a worker] must put up with a lot of customer

shit [wrongdoings]”, 24-year-old female worker_ Waitress at a

Bar and Lodge.

Sometimes, workers were given talks on how to manage

customer relations. One venue manager remarked:

“We don’t punish them [worker] rather we talk to them on

how to manage relationships. You teach her [worker] about how

things are done here [. . . . . . ...]”, 28-year-old female manager at

Bar and Lodge.

At venue-level, social institutions such as negative

organizational values or standards promoted casual sexual

relationships, promiscuous acts i.e., sex themed talks, gestures that

portrayed sex-related signals at the venues. Relatedly, respondents

reported sharing stories and past experiences regarding how to

survive at the venues. Some respondents reported that some of the

stories shared offered wrong perspectives on sex and relationships

and discouraged individual protective values among the new

workers. Some venues were reported to have sex brokers; peers

who helped others to initiate and negotiate for sex with benefits.

The workers and managers also reported drinking norms as a

condition that promoted engagement into sex at the venue through

impairing one’s decision-making ability. Managers and workers,

shared experiences of peers unknowingly having condomless sex

with customers when drunk.

“We are allowed to drink [alcohol] but warned to be aware

of our limits. If I know my limit is two bottles of beer, I

will not do four beers because it can lead me to doing things

[sex] unconsciously. . . ”, 30-year-old female manager at a bar

and restaurant.

Theme 3: Economic institutions at
the venues

This theme reflected content related to informal institutions of

economic nature or institutions concerning resource generation,

distribution, and utilization at the venue. These included economic

related institutions at micro (individual) level as well as institutions

at macro (venue) level.

Economic institution at micro (individual) level: The most

common economic related institutions at individual level that

were described by study participants included norms around

personal maintenance to keep up the appearance and to

manage within the meager wages. Venue workers openly

mentioned that they engaged into risk sexual behaviors at

the venue because of the need to supplement the meager

and delayed wages in order to meet their requirements i.e.,

maintaining their lifestyle at the venue, upkeep (food, clothing,

healthcare) as well as taking care of their dependents. One

respondent reported:

“I have many requirements that need money. . . I need to

buy nice clothes, make-up, Vaseline, food but also, I have a child

to take care of back home. I use part of my salary to take care

of my needs, but it is never enough and sometimes it delays. . . .I

found other means to survive. . . . If a customer offers a pay for

sex, sometimes I allow and usually the pay for condomless sex is

very attractive. . . . . . ”, 23-year-old female worker_Waitress at

a Bar and lodge.

Economic-related institutions at macro (venue) level: The most

common economic related institutions at venue level that were

reported by study participants included meager and delayed

salaries, customer bonuses and benefits in case of compliance

with risk sexual behaviors, rewards for customer care “excellence”,

and norms around personal maintenance to keep up the

appearance. Regarding wages, customer cash tips and bonuses, one

respondent mentioned:

“I am paid UGX 3000 [$0.83] per day but every day I go

home with a minimum of UGX 10000 [$3]. On a good day,

I can even go home with about UGX 35,000 [$10]. It really

depends on the customer cash tips received and if a worker

is willing to offer additional services [sexual], they even earn

more”, 19-year-old female worker_Waitress at a Local brew

serving establishment.

The influence of economic institutions on
HIV vulnerability

Inadequate income, attractive financial and non-financial

benefits from customers, and expensive lifestyle, were the three

economic related institutions commonly reported by the study

participants. Almost all study participants mentioned the three

institutions as a major reason for engaging in sexual risk behaviors

at the venues. They explained that workers engaged in sexual

risk behaviors in order to supplement the meager salaries. The

supplementary income was reported to assist in maintaining an

expensive lifestyle at the venue, which included buying cosmetics

and clothes to maintain an attractive physical appearance.

Respondents also emphasized that the attractive financial and non-

financial benefits from customers such as cash tips, gifts, and high

offers for sex, enticed them to give in including unprotected sex.

One participant remarked.

“Our boss doesn’t give us everything. . . ., you may also

have other financial needs back home, especially workers with

children [. . . . . . ...] you end up sleeping [having sex]with this man

[customer] for extra money. That way you can use this [payment

for sex] UGX 20,000 and send UGX 10,000 back home, UGX

8000 for Vaseline and use UGX 2,000 for breakfast. Then you

can save the salary”, 21-year-old female Waitress at a hotel.

Frontiers in PublicHealth 08 frontiersin.org216

https://doi.org/10.3389/fpubh.2023.1288058
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Babirye et al. 10.3389/fpubh.2023.1288058

At venue level, participants mentioned gaps in salary payment

arrangements such as small irregular wages that forced workers

to practice transactional sex for economic survival. They also

highlighted job insecurity caused by absence of job contract, and

norms around economic survival through transactional sex at the

venue. Other respondents believed that the financial constrains

discouraged individual positive or protective values i.e., abstinence

from sex, and condom use.

Discussion

This qualitative study explored the informal institutions or

unwritten rules at social venues, and how they influenced HIV

vulnerabilities among venue workers in Uganda. The robustness

of our results was strengthened by using an HIV risk environment

conceptual framework by Rhodes and Simic (29) for researching

multiple environmental factors that produce health risk and

vulnerability. The study found several informal institutions that

circulated within the venues that are tied to various behaviors

that may put workers at risk, such as alcohol use, power

imbalance, financial pressure to have transactional sex with

customers, indifference to solicitation of sex at venue, and

a lack of employment security at the venues among others.

These institutions were both officially and socially created,

communicated, and sanctioned. Our findings on the informal

institutions at social venues coincide with findings from earlier

studies conducted in Asia, that reported venue attributes indicative

of institutions at social venues (9, 20). A study by Hsu and

colleagues reported that entertainment workers in Cambodia

were typically employed informally by their employers, and were

subjected to long working hours, sexual harassment, and violence.

In addition, many workers who sold beverages were forced into

excessive alcohol consumption as part of their work and others

were expected by their employers and clients to provide sexual

services (20).

In terms of HIV vulnerability, the study found that informal

institution at social venues shaped a risk environment at the

venues by creating risk exposure opportunities, conditions that

initiated sex i.e., sexual violence and coercion or influenced workers

to engage into sexual risk behaviors such as low condom use,

reduced opportunity to discuss HIV status before sex, multiple

sexual partnerships, low negotiation opportunity among others.

Our analysis reveals a convergence of several risk exposure

opportunities within the venue environment (Figure 1) that were

shaped by the informal institutions at the venues. These included

among others, physically attractive workers, venue brand and

clientele, sex work on site, sexual violence and coercion, shared

values on sexual relationships, social suctions, organizational

venues, culture, and symbols as well as meager and delayed salaries.

Most of these risk exposure opportunities in this study were alluded

to literature, including in an international handbook of Gender

and Poverty by Chant (43). The book highlighted the pressures

faced by bar girls and others in the entertainment sector regarding

engaging in sexual relationships at venues for economic reasons

(43). This highlights the need for venue-centered programs and

policies that embrace the venue context and promote collaboration

with venue actors in implementing interventions that address the

social structural factors that shape and determine the risks at

venue work environment. Moreover, the case for venue-based HIV

prevention interventions has been demonstrated in different setting

in Africa (16, 44, 45). Venue based HIV prevention interventions

should embrace a social norms approach in order to address the

institutions at the venues that guide or constrain social behaviors of

individuals at the social venues.

Relatedly, an earlier study reported that male clientele at

social venues in Nigeria commonly battered playfully with female

workers and in most cases these encounters evolved into sexual

relationships (46). It was also highlighted that the line between sex

work and tavern work was blurry since often times the relationships

initiated at the venues involved transactional practices although

they were not viewed as commercial sex by the parties involved

(46). This is also similar to earlier PLACE studies in Uganda

and Tanzania, that reported transactional sex practices among

workers at social venues (11, 23, 30, 37). Studies in Asia have also

reported high prevalence of both commercial sex work and casual

sex behaviors in women working in entertainment establishments

(17, 18, 47). These studies highlighted that while many of the

services offered at social venues are non-sexual in nature, some

female venue workers in certain establishments offered additional

sexual services to customers after or in lieu of standard services i.e.,

alcohol. Workers of social venues have also been reported to engage

into sex work with their male patrons to supplement their income

(13, 21). These findings allude to poverty and the fundamental

role that financial insecurity plays in HIV vulnerability. In this

study, venue workers explained the toll of financial hardships in

their lives, and families, and the extent to which they would go

to supplement their salaries/wages in order to care for themselves,

children, and families.

In this study, alcohol consumption, a known risk factor for

HIV was reported. Workers at almost all venues mentioned that

they were allowed to drink alcohol, including drinking with

their customers. Allowing workers to drink could be partly to

entice customers to buy more drinks, in addition to facilitating

flirtatiousness between workers and customers. Our finding

coincide with two studies conducted in Cambodia among Female

Entertainment Workers (FEWs), that reported drinking among

FEWs, and specifically due to pressure from clients and supervisors

(20, 48, 49). Another study estimated that 62% of FEWs drink

alcohol every day at work and about half of those who drink

daily (49.9%) reported drinking more than 55 units in a week

(cans or bottles for beers and glasses for wines and heavy alcoholic

drinks) (48). Notably, literature highlights that alcohol elevates

HIV vulnerability thoughmultiple mechanisms related to decision-

making, including dampening protective cues, altering perceived

expectations regarding sexual expectancies, and reducing sexual

inhibitions, thus facilitating the likelihood of risky sexual behavior

(50, 51).

Lastly, many of the practices reported in this study such as

sexual assault, rape, alcohol-related non-consensual sex, partner

violence, may constitute sexual violence, a known risk factor for

HIV transmission (52), and would require immediate response,

however this study took a different perspective. It documented

these practices and the other work that follows this paper shall
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involve engaging the institutions mandated to address these

practices. The broader research work in which this paper is arched

has arrangements to dialogue with the policy makers in Uganda

on this broader phenomenon. Notably, such practices have also

been reported elsewhere among venue workers. For example, a

study among high-end entertainment center workers in Hunan

Province, China reported that employees at these centers were often

young, female rural-to-urban migrants and vulnerable to sexual

violence and exploitation (53). Moreover, in this study, workers

who reported sexual violence related practices did not refer to it

as so. This further highlights the power dynamics between the

workers, customers, and the supervisors.

Strengths and limitations

This paper contributes to an emerging literature that highlights

the importance of social and structural factors in shaping HIV

risk by bringing into focus one element that has been hidden

in these debates—the role of institutions (in this case informal

institutions) in structuring risk environments and ultimately

influencing vulnerability to HIV among individuals working in

social environments. The paper highlights the informal institutions

that interact to shape the venue risk environment, which in turn

influences or promotes the risk of HIV transmission at social

venues. The strengths of the paper lie in the use of qualitative data,

which allow for a better understanding of the mechanisms that

may lead to risky sexual behaviors among venue workers, and thus

higher rates of HIV/AIDS.

We used multiple data sources i.e., venue workers, and

managers to develop a comprehensive understanding of the

phenomena hence data source triangulation.

Important to note are the limitations of this study. The

focus of the current study was the venue. We explored the

informal institutions or the unwritten rules at the venues and

not any other structural factors outside the venue i.e., existing

laws governing these places, yet these may also influence the

venue risk environment. External structural factors such as

economics of the broader hospitality industry, public policies

related to venue work environments, should also be explored

in future research. Furthermore, participants were interviewed

at their place of work could have introduced bias in a truthful

account of their workplace in fear of retaliation. However, it

was minimized by conducting the interviews at a private spot

within the venue. Despite the limitation, we believe the study

presents important insights into how informal institutions at

social venues shape the risk work environment and subsequently

HIV vulnerability, hence informative for venue-based HIV

prevention programs.

Conclusion

Findings from this qualitative study give an overview of how

the informal institutions at social venues create HIV vulnerably

among venue workers in Uganda. The study found that informal

institutions at social venues were both officially and socially

created, communicated, and sanctioned. We found that the

informal institutions at social venues shaped a risk environment

at the venues by creating risk exposure opportunities within the

venue environment. This in turn-initiated sex, and or influenced

engagement into sexual risk behaviors by workers. Therefore,

emphasis should be put on modifying the negative institutions

at the venues that shape the risk in venue environment. This

could be done through venue-centered policies and programs that

consider the venue social context, engage, involve, strengthen,

and support venue actors who are central at naturing venue

institutions. Venue-based HIV programs should integrate social

norms interventions to influence venue workers’ behaviors.

Venue actors such as managers should also be involved in

enacting and enforcing venue-based policies that regulate negative

unwritten institutions at the venues. Provision of HIV protective

measures, and venue-based capacity building programs for

workers should also be enhanced to empower venue workers to

navigate the existing risk exposures at the venues. Examples of

policies that could regulate negative institutions, include; venue

licensing requirements or standards on staff contracting, minimum

wage, operating hours, and condom availability at venues at

all times.
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China, 8 Center for Infectious Diseases, Guangzhou Eighth People's Hospital, Guangzhou Medical 
University, Guangzhou, China, 9 Department of Infectious Disease, The Second People's Hospital 
of Yining, Xinjiang, China

Background: Antiretroviral Therapy (ART) in children remains challenging 
due to resource-constrained settings. We conducted a 13-year, prospective, 
multicenter cohort study on the effectiveness and safety of LPV/r-based 
regimens in ART-naive and ART-experienced children.

Methods: From January 2008 to May 2021, children living with HIV-1 were 
recruited with LPV/r-based regimens from 8 clinical research sites in 6 
provinces in China. Effectiveness outcomes were virologic failure (defined 
as at least two consecutive measurements of VL  >  200 copies/mL after 
6 months of ART) and immune response (defined as CD4% recovered to 
more than 25% after 12  months of treatment). The safety outcomes were 
treatment-related grade 2–4 adverse events and abnormal laboratory test 
results.

Results: A total of 345 ART-naïve children and 113 ART-experienced children 
were included in this cohort study. The median follow-up time was 7.3 (IQR 
5.5–10.5) years. The incidence density of virologic failure was 4.1 (95% CI 
3.3–4.9) per 100 person-years in ART-naïve children and 5.0 (95% CI 3.5–
6.5) per 100 person-years in ART-experienced children. Kaplan Meyer (KM) 
curve analysis showed children with ART experience were at a higher risk of 
virologic failure (p  <  0.05). The risk factors of virologic failure in ART-naïve 
children were clinic setting in rural hospitals (aHR  =  2.251, 1.108–4.575), 
annual missed dose times >5  days of LPV intake (aHR  =  1.889, 1.004–3.554); 
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The risk factor of virologic failure in ART-experienced children was missed 
dose times >5  days (aHR  =  2.689, 1.299–5.604) and mother as caregivers for 
ART administration (aHR  =  0.475, 0.238–0.948). However, during long-term 
treatment, viral suppression rates between ART-naïve and ART-experienced 
children remained similar. No significant differences were observed in the 
immune response, treatment-related grade 2–4 events, and abnormal 
laboratory test results between ART-naïve children and ART-experienced 
children.

Conclusion: Our research underscores that with consistent, long-term 
treatment of LPV/r-based regimens, ART-experienced children can achieve 
therapeutic outcomes comparable to ART-naïve children. It provides crucial 
insights on LPV/r-based regimens in pediatric HIV treatment, especially 
in resource-limited settings where high-cost Integrase Strand Transfer 
Inhibitors (INSTs) are inaccessible. This evidence-based understanding 
provides an essential addition to the global therapeutic strategies for 
pediatric HIV treatment.

KEYWORDS

HIV, lopinavir/ritonavir, LPV/r, children, effectiveness, safety, antiretroviral 
therapy, ART

1 Introduction

By 2022, approximately 1.5 million children were living with the 
human immunodeficiency virus (HIV) worldwide, and more than 
130,000 children were newly diagnosed with HIV each year (1). 
Antiretroviral Therapy (ART) has decreased HIV-related morbidity 
and mortality and improved survival and quality of life. However, 
owing to the limited number of suitable formulations, limited access 
to pediatric ART drugs, regimen palatability, lack of caregiver 
support, and forgetfulness (2), Antiviral therapy for children 
continues to be  challenging. Compared with 77% of adults aged 
15 years and older receiving antiretroviral treatment, only 57% of 
children aged 0–14 years had access to antiretroviral therapy in 2022 
(1). Access to ART drugs for children was generally 7–12 years later 
than for adults (3). Data on the effectiveness and safety of pediatric 
antiretroviral regimens in the long-term treatment of children with 
HIV-1 were primarily based on extrapolation from adult comparative 
trials; however, there were limited studies on children. Thus, it was 
essential for clinicians to assess safe and effective pediatric 
formulations of antiretroviral regimens for HIV treatment 
and prevention.

Recently, Integrase Strand Transfer Inhibitors (INSTIs) have 
emerged as the recommended first-line treatment due to their 
superior efficacy and safety profiles. However, in resource-limited 
regions, access to these cutting-edge agents is hindered. Thus, 
Lopinavir/ritonavir (LPV/r), a boosted protease inhibitor combined 
with Lopinavir and Ritonavir, maintains its pivotal role as the principal 
regimen, continuing to be  indispensable for pediatric HIV 
management. Based on a robust inhibitory effect in virus replication 
(4) and a high resistance gene barrier (5, 6), the World Health 
Organization (WHO) recommended LPV/r with two nucleoside/
nucleotide reverse transcriptase inhibitors (NRTIs) as first-line 
antiretroviral therapy for all infants and children >14 days and <3 years 
of age since 2013 (7). In 2021, the Department of Health and Human 

Services (DHHS) recommended LPV/r combined with two NRTIs as 
preferred initial regimens for Newborns aged ≥14 days to <4 weeks 
(8). In China, a free antiretroviral therapy program was initiated 
nationally in 2006, and LPV/r was accessible freely to all children in 
2008. By the end of 2015, China recommended LPV/r-based regimens 
as first-line antiretroviral therapy to all children aged <3 years. 
Currently, LPV/r is widely used in China and in resource-limited 
settings for children.

These studies from IMPACT P1060/P1030 have confirmed the 
superior virologic outcomes over long-term follow-up of LPV/r-based 
regimen compared with nevirapine (NVP) in infants and children 
(9–12), especially among children with prior exposure to single-dose 
NVP. Therefore, the data advocate for LPV/r as a more effective and 
safer initial therapy for this population. However, a recurring 
limitation across these studies is the constrained sample sizes and 
relatively brief follow-up durations, factors that may affect the 
generalizability and long-term applicability of the findings.

Here, we  conducted a comprehensive, long-term, prospective 
cohort analysis across multiple medical centers, focusing on both 
ART-naive and ART-experienced children with HIV-1 infections. The 
objective was to furnish long-term, real-world data regarding the 
effectiveness and safety of LPV/r-based antiretroviral regimens. This 
approach aims to fill existing gaps in the context of sustained 
therapeutic outcomes and safety profiles, thereby contributing to a 
more nuanced understanding of LPV/r’s role in pediatric HIV 
treatment of long-term follow-up.

2 Methods

2.1 Study design

This was a prospective, open-label, multicenter, long-term cohort 
study. The study was conducted at 8 sites of HIV/AIDS Clinical 
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Research Centers from 6 provinces in China (Henan, Xinjiang, 
Guangdong, Guangxi, Yunnan, and Hunan).

2.2 Ethies statement

The study was conducted in compliance with local regulatory 
requirements and was approved by local ethics committees or 
institutional review boards under the 2008 Declaration of Helsinki 
(037-002). Written informed consent was obtained from all 
participants’ parents (relatives or public welfare organizations) 
before study initiation. This process was conducted by research 
physicians who provided comprehensive explanations about the 
study trial, its objectives, potential risks, and benefits. The consent 
was obtained before any study-specific procedures were initiated, 
ensuring that the guardians or representatives fully understood the 
scope of the study.

2.3 Subjects

Eligible Participants were children aged 1–12 years (excluding 
infants under 1 year of age), with documented HIV-1 infection, who 
had received at least 6 months of treatment containing 2 NRTIs plus 
LPV/r. All participants were LPV/r-naïve. The children were stratified 
based on prior antiretroviral treatment (Cohort1: ART-naïve 
children, and Cohort2: ART-experienced children) at the time of 
enrollment in this study. Within this cohort, ‘ART-naïve’ children 
refer to those newly diagnosed with HIV infection, initiating 
treatment with an LPV/r-based regimen and continuing it for more 
than 6 months. ‘ART-experienced’ children are defined as those who, 
following the failure of their previous antiretroviral therapy regimen, 
switched to an LPV/r-based regimen and maintained it for over 
6 months. The exclusion criteria were acute opportunistic infection 
or organ dysfunction period within the previous 14 days, severe 
mental and neurological diseases, and alcohol or drug use. 
Participants with missing baseline CD4 counts and viral loads 
were excluded.

2.4 Procedures

Children with a body weight of 7 to 15 kg were administered a 
dose of 12 mg LPV plus 3 mg ritonavir per kilogram of body weight 
twice daily. Children with a body weight of 15 to 40 kg were 
administered a dose of 10 mg LPV plus 2.5 mg ritonavir per kilogram 
of body weight twice daily. Children were evaluated every month for 
the first 3 months, followed by every 3 months thereafter. At each of 
these visits, a thorough physical examination and routine laboratory 
tests were performed, including complete blood count, alanine 
aminotransferase, aspartate aminotransferase, total bilirubin, albumin, 
globulin, creatinine, urea nitrogen, fasting blood glucose, amylase, 
triglycerides, and total cholesterol. The HIV-1 RNA viral load and 
CD4 + T cell count was systematically evaluated every 12 months. If 
the results indicated antiretroviral treatment failure, subsequent drug 
resistance testing was initiated for the patients concerned. The method 
for drug-resistant testing has been described in our previous 
study (13).

2.5 Outcomes

The effectiveness outcome was the incidence of participants with 
confirmed virologic failure (VF), defined as at least two consecutive 
measurements of VL > 200 copies/mL after 6 months of ART; the 
proportion of immune response at months 6, 12, 24, 48, 72, 96, 120, 
and 156 (defined as CD4% recovered to more than 25% after 
12 months of treatment); the incidence rate of poor immune 
reconstitution (CD4 count <500 and CD4% <25% in children after 
viral suppression lasting more than 5 years) (14–16); self-reported 
adherence (measured by caregiver report of any missed doses since 
the last visit); lost to follow-up (defined as lost to follow-up ≥3 times 
at clinic visits); death. Safety outcomes included the incidence and 
severity of adverse events and laboratory abnormalities. Adverse 
events were graded according to the Division of AIDS grading 
scale (17).

2.6 Statistical analysis

The Chi-square test and Fisher’s exact test were used to evaluate 
mortality, loss to follow-up, drug resistance, and LPV/r related 
adverse events, respectively, with a 2-tailed p-value of 0.05. 
Comparisons of missed doses between the groups were performed 
using the Wilcoxon rank sum test. The probabilities of virological 
failure between the different groups were estimated via the Kaplan–
Meier curve and log-rank test. Proportional hazards Cox regression 
analysis was used to quantify the risk factors for virologic failure. 
Risk factors of interest included age at ART initiation (6–10 vs. 
1–5), race (Han vs. others), WHO stage (III/IV vs. I/II), baseline 
CD4% (≥15% vs. <15%), baseline plasma HIV-1 RNA levels 
(≥50,000 vs. <50,000 copies/mL), the time from diagnosis to 
treatment (>1 vs. = 1 year), caregivers of ART administration 
(mother vs. others), clinic setting (rural vs. urban hospital), drug 
regimen (ABC vs. AZT), and number of missed doses each year 
(≥5, <5 vs. 0 days). All statistical analyses were performed using 
SPSS version 26.0 (IBM Corp, Armonk, NY, United States) and 
GraphPad Prism version 8.0.2 (GraphPad Software, San Diego, CA, 
United States).

3 Results

3.1 Baseline characteristics

From January 2008 to September 2021, 648 children treated with 
LPV/r were recruited. The 13 children excluded from the study were 
indeed those for whom the baseline treatment regimen was not clearly 
documented or known. Additionally, in the subgroup of 408 
ART-naïve (antiretroviral therapy-naïve) children, we excluded 41 
children aged >12 or <1 years old, 19 children were followed up 
<6 months, and 3 children had missing baseline virus load. In the 
subgroup of 227 ART-experienced children, we further excluded 81 
children aged >12 or <1 year old, 2 children did not have age, 30 
children were followed up for <6 months, and 1 child missing baseline 
virus load. After these exclusions, a total of 458 children were included 
in the analysis, comprising 345 ART-naïve children and 113 
ART-experienced children previously treated (Figure 1).
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Among the ART-naïve children, 55.1% (190/345) were male, with 
a median age of 6.0 years (IQR, 4–9 years), and 29.8% (103/345) had 
WHO stage III/IV. At baseline, 50.1% (173/345) children had 
CD4% < 15. ART-naïve children accepted treatment predominantly in 
city hospitals (85.5%) with a regimen of AZT + 3TC + LPV/r (64.9%).

Among ART-experienced children, most of them were male 
(63.7%, 72/113), with a median age of 9.0 years (IQR, 6–11 years), and 
24.8% (28/113) children had WHO stage III/IV. Approximately 36.3% 
(41/113) of children had baseline CD4% < 15. ART-experienced 
children were also treated primarily in city hospitals (68.1%) but used 
mainly with ABC+ 3TC + LPV/r (60.2%). More detailed baseline 
characteristics of the ART-naïve and the ART-experienced groups were 
presented in Table 1.

3.2 Subject disposition

The median follow-up time was 7.3 (IQR 5.5–10.5) years, and 
the longest follow-up time was 13.3 years. The total follow-up time 
was 3264.3 person-years, including 2,441 person-years (n = 345) in 
ART-naïve children and 823.3 person-years (n = 113) in 
ART-experienced children. Of the 458 subjects who entered the 
study, 21.2% (97/458) were lost to follow-up. The rate of loss to 
follow-up was 22.6% (78/345) in the ART-naïve children and 16.8% 
(19/113) in the ART-experienced children. No differences were 
observed between the ART-naïve children and ART-experienced 
children (p > 0.05).

Sixteen children died, with a mortality of 0.5 per 100 person-year 
(95% CI 0.3–0.8). Six patients died of AIDS-related diseases, including 
tuberculosis, lobular pneumonia, diarrhea, fungal pneumonia, and 
cytomegalovirus enteritis. Two patients died of non-AIDS-related 
diseases. The causes of death included measles and hand-foot-and-
mouth disease. Eight patients died of unknown causes. No difference 
in mortality was observed between ART-naïve and ART-experienced 
children (p > 0.05) (Supplemental Table S1). Five children were 

transferred to other treatment centers and ended the study. Two 
children changed regimens due to adverse reactions, including 
vomiting and diarrhea, and one child changed regimens due 
to tuberculosis.

3.3 Virological responses

After 6, 12, and 24 months of treatment, approximately 67.5 %, 
74.8%, and 78.5% of ART-naïve children achieved viral suppression 
(defined as HIV-1 RNA < 50 copies/mL), where 72.0%, 78.8%, and 
78.3% in ART-experience children, respectively (Figure 2A). However, 
there was no significant difference in the rate of viral suppression 
between ART-naïve and ART-experienced children (p > 0.05) 
throughout the follow-up period. The incidence density of virologic 
failure (defined as at least two consecutive measurements of VL > 200 
copies/mL) was 4.3 (95% CI 3.6–5.0) per 100 person-years, including 
4.1 (95% CI 3.3–4.9) in ART-naïve children and 5.0 (95% CI 3.5–6.5) 
in ART-experienced children. Kaplan Meyer (KM) curve analysis 
showed that ART-experienced children were at a higher risk of 
virologic failure than ART-naïve children (p < 0.05) (Figure 2B).

Cox regression analysis showed that rural hospitals (aHR = 2.251, 
95% CI 1.108–4.575) and missing doses for more than 5 days 
(aHR = 1.889, 1.004–3.554) were risk factors for predicting virologic 
failure in ART-naïve children. In ART-experienced children, missed 
doses >5 days (aHR = 2.689, 1.299–5.604) were important risk factors, 
while the mother as a caregiver (aHR = 0.475, 0.238–0.948) for ART 
administration was a protective factor among ART-experienced 
children (Table 2).

3.4 Immune responses

During the follow-up, 53.1%, 66.6%, 68.8%, and 75.8% of all 
children exhibited a recovery of more than 25% from their baseline 

FIGURE 1

Subjects disposition of the study. From January 2008 to September 2021, 648 children treated with LPV/r were recruited. A total of 458 children were 
included in the analysis, including 345 ART-naïve and 113 ART-experienced children previously treated.
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CD4 percentages at 12, 24, 48, and 96 months, respectively 
(Figure 3A). No difference was observed between ART-naïve and 
ART-experience children (p  > 0.05). No significant differences were 
observed in the CD4 count, CD4%, and CD4/CD8 ratio between the 
ART-naïve and ART-experienced children (p > 0.05) (Figures 3B–D). 
At ART initiation, children with lower baselines of CD4 count, 
CD4%, and CD4/CD8 ratio showed greater improvements than 
those with higher baselines (p < 0.05). However, after 36 months, 
there were no statistically significant differences in the ratio of CD4/
CD8 over time (p > 0.05) (Supplemental Figure S1C), and after 
120 months, there was no significant difference in CD4 count or 
CD4% over time (p > 0.05) (Supplemental Figures S1A,B). After 
5 years of treatment, the incidence of poor immune reconstitution 
in ART-naïve and ART-experienced children was 4.2% (11/261) and 
1.1% (1/91), respectively. However, no significant difference was 

observed between the ART-naïve and ART-experienced children 
(p > 0.05).

3.5 Antiretrovirals resistance

At baseline, a total of 363 children had available samples and were 
successfully sequenced for drug resistance tests. At baseline, all children 
demonstrated full susceptibility to LPV/r. Among them, ART-naïve 
children exhibited no resistance to NRTIs or NNRTIs, while 40.4% 
(36/89) of the ART-experienced children demonstrated drug resistance 
to either NRTIs or NNRTIs. During follow-up, 203 children had 
available samples and were successfully sequenced for drug resistance 
tests. Increased drug resistance was reported in ART-experienced 
children (10.1% in ART-experienced children vs. 1.8% in ART-naïve 

TABLE 1 Baseline characteristics of HIV-1-infected children initiating LPV/r-based regimen.

Total
N  =  458

ART-naïve children
N  =  345

ART-experienced 
children
N  =  113

Age at LPV/r initiation, n (%) 1–6 210 (45.9) 179 (51.9) 31 (27.4)

7–12 248 (54.1) 166 (48.1) 82 (72.6)

Median (IQR), years 7 (4, 10) 6 (4, 9) 9 (6, 11)

Sex, n (%) Female 196 (42.8) 155 (44.9) 41 (36.3)

Male 262 (57.2) 190 (55.1) 72 (63.7)

Race, n (%) Han 334 (72.9) 242 (70.1) 92 (81.4)

Others 124 (27.1) 103 (29.9) 21 (18.6)

WHO stage, n (%) I/II 327 (71.4) 242 (70.1) 85 (75.2)

III/IV 131 (28.6) 103 (29.8) 28 (24.8)

Date at enter the study 2008–2011 209 (45.6) 118 (34.2) 91 (80.5)

2013–2014 227 (49.6) 227 (49.6) 0

2020–2021 22 (4.8) 0 22 (19.5)

Baseline CD4, n (%) <15 214 (46.7) 173 (50.1) 41 (36.3)

≥15 to <25 139 (30.3) 105 (30.4) 34 (30.1)

≥25 105 (22.9) 67 (19.4) 38 (33.6)

Baseline CD4 count Mean (SD), cells/mm3 506.37 (441.75) 491.15 (437.21) 553.29 (454.24)

Median (IQR), cells/mm3 416 (211, 688) 398 (194, 663) 451 (259,748)

Baseline CD4/CD8 ratio Mean (SD) 0.45 (1.49) 0.44 (1.62) 0.46 (0.73)

Median (IQR) 0.30 (0.14, 0.51) 0.29 (0.14, 0.50) 0.33 (0.15, 0.57)

Baseline viral load, n (%) Median (IQR), copies/mL 24,843 (4,877, 121,500) 30,000 (6,115, 150,000) 15,000 (915, 63,050)

Not Test 35 (7.6) 35 (10.1) 0 (0)

Treatment center, n (%) City hospital 372 (81.2) 295 (85.5) 77 (68.1)

Rural hospital 86 (18.8) 50 (14.5) 36 (31.9)

Caregiver for ART 

administration, n (%)

Mother 225 (49.1) 168 (48.7) 57 (50.4)

Others 231 (50.4) 176 (51) 55 (48.7)

Missing data 2 (0.4) 1 (0.3) 1 (0.9)

ART regimen, n (%) AZT + 3TC + LPV/r 235 (51.3) 224 (64.9) 11 (9.7)

ABC+ 3TC + LPV/r 179 (39.1) 111 (32.2) 68 (60.2)

Others 44 (9.6) 10 (2.9) 34 (30.1)

IQR, interquartile range.
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TABLE 2 Characteristics associated with virological failure in human immunodeficiency virus-infected children.

ART-naïve children ART-experienced children

Non-adjusted model Adjusted model Non-adjusted model Adjusted model

HR (95% CI) p-value aHR (95% CI) p-value HR (95% CI) p-value aHR (95% CI) p-value

Age at ART initiation 6–10 (vs. 1–5) 1.746 (1.166–2.613) 0.007 1.29 (0.736–2.261) 0.373 3.765 (1.474–9.615) 0.006 2.244 (0.810–6.220) 0.12

Race Han (vs. other) 1.715 (1.145–2.567) 0.009 1.314 (0.684–2.523) 0.412 1.195 (0.552–2.588) 0.652

WHO stage III/IV (vs. I/II) 1.117 (0.733–1.703) 0.606 0.823 (0.403–1.681) 0.594

Entering the study at 2008–2011 (vs. 2013–2014 or 2020–

2021)

0.762 (0.511–1.135) 0.181 0.935 (0.450–1.939) 0.856

Baseline CD4 ≥ 15 (vs. < 15) 1.044 (0.704–1.548) 0.832 0.475 (0.257–0.879) 0.018 0.682 (0.350–1.328) 0.26

Baseline Viral Load ≥100,000 (vs. < 100,000) 0.964 (0.636–1.459) 0.861 1.891 (0.965–3.709) 0.064

Time from diagnosis to treatment >1 years (vs. < 1 years) 1.364 (0.913–2.038) 0.13 2.045 (1.072–3.903) 0.03 1.138 (0.545–2.377) 0.731

Caregivers for ART administration-mother (vs. others) 0.678 (0.455–1.012) 0.057 0.814 (0.5–1.325) 0.408 0.503 (0.264–0.960) 0.037 0.475 (0.238–0.948) 0.035

Clinic setting–Rural (vs. Urban) 3.61 (2.427–5.369) < 0.001 2.251 (1.108–4.575) 0.025 1.054 (0.563–1.976) 0.869

Regimen – ABC-based regimen (vs. AZT-based regimen) 0.678 (0.427–1.076) 0.099 1.637 (0.499–5.368) 0.416

Miss doses every year <5 days (vs. 0) 2 (1.005–3.981) 0.048 1.459 (0.695–3.061) 0.318 1.737 (0.648–4.66) 0.272 1.647 (0.598–4.537) 0.334

Miss doses every year ≥5 days (vs. 0) 2.775 (1.592–4.835) < 0.001 1.889 (1.004–3.554) 0.048 3.077 (1.533–6.176) 0.002 2.698 (1.299–5.604) 0.008
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children, p < 0.022). One ART-naïve child and two ART-experience 
children showed resistance to LPV/r (Supplemental Table S2).

3.6 Medication adherence

Among the caregivers of 458 children, 225 were mothers, 136 
were fathers, 71 were other relatives, 24 were from social welfare 
organizations, and 2 were unknown. The level of adherence, assessed 

by caregiver reports of any missed doses since the last visit, was 
obtained from 186 of 345 ART-naïve children and 89 of 113 
ART-experienced children (Supplemental Table S3). Similar 
adherence patterns were observed in ART-naïve and 
ART-experienced children (p > 0.05). 66.7% (124/345) of the 
ART-naïve children and 66.3% (59/113) of ART-experienced children 
reported they never miss a dose in the study. Missed doses ≥5 days 
per year were reported to be 20.4% in ART-naïve children and 22.5% 
in ART-experienced children.

FIGURE 3

Immune response in children. Proportion of CD4%  >  25% (A), CD4% (B), CD4 count (C), and CD4/CD8 ratio (D) in ART-naïve (red) and 113 ART-
experienced children (blue).

FIGURE 2

Virological response in children: The proportion of viral suppression (A) and Kaplan Meyer (KM) analysis (B) in ART-naïve children (red) and 113 ART-
experienced children (blue).
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3.7 Safety and tolerability

The overall adverse event rate of LPV/r-based regimen was 67.0% 
(307/458) (Supplemental Table S4). ART-naïve children experienced 
more incidence of overall adverse events than ART-experienced 
children (72.5% [250/345] vs. 50.4% [57/113], p < 0.001), especially 
vomiting (23.8% [82/345] vs. 8.0% [9/113], p < 0.001). Other common 
adverse events included nausea (18.0% [62/345] vs. 12.4% [14/113], 
p > 0.05), hyperlipidemia (6.7% [23/345] vs. 11.5% [13/113], p > 0.05), 
and diarrhea (7.0% [24/345] vs. 6.2% [7/113], p > 0.05). Grade 2 to 4 
adverse laboratory occurred in 6.1% (21/345) of ART-naïve children 
and 7.1% (8/113) of the ART-experienced children (p > 0.05). Two 
ART-naïve subjects experienced serious adverse events, including 
thrombocytopenia and diarrhea. One ART-experienced child had 
serious adverse events due to pancreatitis. Two ART-naïve children 
reported adverse events leading to discontinuation due to vomiting 
and diarrhea.

4 Discussion

As a large, multicenter, long-term national cohort study that had 
never been reported before in China, our findings revealed the 
effectiveness of LPV/r-based ART in effectively suppressing viral 
replication in children living with HIV-1. Notably, while 
ART-experienced children were at a higher risk of virologic failure 
than ART-naïve children, all children, regardless of prior treatment, 
recovered to the comparable level of CD4 + T cells and had a low 
incidence of poor immune reconstitution with LPV/r-based regimen. 
Our study provides important insights into the long-term effectiveness 
and safety of LPV/r-based regimens in ART-naïve and 
ART-experienced children. In resource-limited areas, access to INSTIs-
based treatments like DTG remains challenging. The application and 
implications of LPV/r treatment for pediatric HIV in China are 
significant and provide an effective and attainable treatment option for 
addressing pediatric HIV within similar resource-limited settings.

Previous studies on the viral suppression rate of LPV/r-based 
regimens reported rates ranging from 49 to 71% among children (18–
20), and 62–70% among adults in 12 months, respectively (21, 22). 
However, these studies had limited sample sizes, potentially affecting 
the generalizability of their findings. The viral suppression rate observed 
in our study with a larger cohort was 74.8%; this rate not only provides 
a more representative estimate but also suggests disparities in disease 
prevalence, possibly indicative of variations in treatment adherence and 
care quality. The incidence density of virologic failure in our cohort was 
4.3 per 100 person-years, including both ART-naïve and 
ART-experienced children. This rate is notably lower than what has 
been reported in recent literature, particularly in sub-Saharan Africa, 
where a systematic review and meta-analysis indicated a virological 
failure rate of 29% (23), and a retrospective study in South  Africa 
documented a failure rate of 18.7 per 100 person-years (24).

Overall, Children and adolescents faced a higher risk of VF and 
drug resistance than adults for a variety of reasons, including 
limited treatment options, the palatability of pediatric drugs, and 
adherence challenges (25, 26). It was encouraging to note that 
ART-experienced children using LPV/r as second-line therapy after 
prior failure still achieved the same level of viral suppression as 
ART-naïve children in our study. However, we  also found that 

ART-experienced children would experience a higher cumulative 
risk of virologic failure than ART-naïve children, which reflected 
ongoing problems with drug resistance and ART adherence. 
Regarding ART adherence, the Cox regression analysis 
demonstrated that missed doses were a crucial predictor in both 
ART-naïve and ART-experienced children. This result was 
comparable with that of other studies showing that the risk of 
virologic failure was directly correlated with the number of missed 
doses of antiretroviral drugs (27). In our study, among the caregivers 
of 458 children, 225 were mothers, 136 were fathers, 71 were other 
relatives, 24 were from social welfare organizations, and 2 were 
unknown. Of note, the results showed that mothers as caregivers, 
not other relatives or public welfare organizations, would be an 
essential protective factor to prevent VF in ART-experience 
children. The MONOD ANRS 12206 cohort showed that fathers as 
caregivers were risk factors for VF (28). Other studies from 
resource-limited countries also reported that the age, marital status, 
and physical health of caregivers were risk factors associated with 
adherence (29–31). It suggested that there was a direct influence 
between children’s adherence to antiretroviral therapy and their 
caregivers. The commitment and involvement of a responsible 
caregiver were crucial for children to promote better adherence and 
successful treatment, especially in ART-experience children. 
Virologic failure and consequent drug resistance were the main 
challenges of antiviral therapy in children. Drug interruption and 
discontinuation caused by poor adherence increase the possibility 
of treatment failure and accelerate the occurrence of drug resistance. 
Enhanced adherence was an important factor in the successful ART 
of children to improve their HIV treatment outcomes.

Regarding drug resistance, our previous study has shown that an 
NNRTIs-based regimen increased the risk of drug resistance 
mutations more than PI-based regimens in children at ART initiation 
by multivariate logistic regression analysis (13). In this study, more 
drug resistance was observed in ART-experienced children than in 
ART-naïve children during follow-up. Other studies have reported 
that when children experience virologic failure, previous NRTIs/
NNRTIs exposure could lead to the accumulation of resistance 
mutations, limiting future treatment options and affecting the 
potential for future viral suppression (32–34). Additionally, among 
ART-naïve children, the rural clinic setting was another risk factor 
for VF, which was consistent with our previous study (35). This 
reflects the contradiction between the limited resources of rural 
health facilities and the complexity of pediatric treatment, which 
highlights the necessity of shifting HIV medical service resources 
from urban clinic settings to rural clinic settings. After 12, 24, 48, and 
96 months, there was a 53.1%, 66.7%, 68.8%, and 75.8% probability 
of remaining on an LPV/r-based regimen with CD4% recovered to 
more than 25%, respectively. The result was higher than the study on 
NNRTI-based ART conducted in Thailand, where the probability of 
reaching target CD4% was 51% by 24 months (36), indicating a 
superior immune response associated with the LPV/r-based regimen. 
Notably, beyond the regimen, baseline CD4% emerged as a more 
pivotal determinant of immune function reconstitution in children 
(37). Studies from PACTG 219/219C reported that children whose 
baseline CD4% < 15% did not reach a level > 25% after 5 years of 
treatment (15). Another Study of LPV/r-based regimens showed that 
CD4% at baseline had a direct correlation with achieving CD4 > 25% 
after 48 months of follow-up (38). Of note, if follow-up was extended 
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to more than 10 years, CD4% reached the same level in our study 
among children with different baseline CD4% levels. This finding 
highlights the significance of long-term adherence to antiviral 
therapy in children.

In both adults and children with HIV, immune reconstitution 
varies significantly. Poor immune reconstitution was common in 
adults with HIV-1 but rare in children, accounting for only 4.2% and 
1.1% of ART-naïve and ART-experienced children after 5 years in our 
study, respectively. A study on Children and Adolescents showed that 
8% of children did not recover CD4 count >500 after 2 years of 
therapy (16). This disparity between adults and children might 
be  attributed to the residual thymus function in children and 
adolescents (39–41). Additionally, in HIV-infected children, the 
immune response is notably influenced by Natural Killer (NK) cells. 
The presence of Bw4 and low HLA-A expression alleles in children is 
strongly linked to enhanced immunological and viral control. In 
contrast, adults predominantly exhibit HLA-B-mediated T-cell 
activity (42), which might not be as effective in controlling HIV as 
the NK cell response in children.

Due to the complexity involved in measuring adherence, various 
methods have been developed, each exhibiting its own unique 
strengths and limitations (27, 43). Pill counts provide a direct 
measure of medication consumption, but they proved logistically 
challenging and may not accurately reflect actual ingestion (44). Self-
reports, while useful in some contexts, are not feasible for children 
who cannot reliably self-report. Drug concentration measurement in 
plasma or urine offers an objective measure but requires laboratory 
resources and may not be  widely accessible. Given these 
considerations, we used the caregiver reports as our primary method 
for adherence assessment. Despite the potential for underreporting, 
caregiver reports are practical and generally reliable indicators of true 
adherence, especially when positive. They allow for the collection of 
adherence data in real-world clinical settings, which is essential for 
understanding treatment outcomes in a pediatric population.

The safety data for LPV/r during the randomized phase of our 
study were consistent with those of previous studies (4, 45–47). In our 
study, ART-naïve children had a higher rate of overall adverse events 
than ART-experienced children, especially in gastrointestinal 
reactions. This discrepancy could be because ART-experience children 
had greater tolerability for LPV/r (4). As reported in the previous 
studies, gastrointestinal reactions were the most frequent adverse 
events associated with LPV/r, including vomiting, nausea, and diarrhea 
(4, 48). However, vomiting or diarrhea leading to discontinuation in 
our study was uncommon, accounting for 0.4% (2/458), which was 
consistent with previous reports (48). Hyperlipidemia was another 
well-known common adverse effect of LPV/r (45, 46), significantly 
associated with higher fasting total cholesterol, low-density lipoprotein, 
and triglycerides levels, which were reportedly associated with greater 
amounts of subcutaneous fat (47).

This study had some limitations. As a prospective cohort study, 
inherent limitations arise from the possibility of missing data over the 
long follow-up period, potentially hindering a holistic assessment and 
interpretation of LPV treatment effectiveness in pediatric 
HIV. Additionally, adherence to antiviral therapy was a major risk 
factor for VF. However, this study only included missed doses and 
caregiver categories to analyze the correlation between adherence and 
VF. Further studies were needed to explore the influencing factors of 
adherence to VF.

5 Conclusion

Our findings demonstrate the significant effectiveness and safety 
of LPV/r-based regimens for sustained viral suppression and immune 
reconstitution in children living with HIV-1. Notably, while the 
international pediatric treatment guidelines are evolving with the 
increasing use of INSTs, the high costs associated with these integrase 
inhibitors make them less accessible in resource-limited settings. 
Given this, our extensive cohort study on LPV/r offers pivotal insights 
for resource-limited settings where integrase inhibitor 
regimens are unattainable, thereby enriching the current global 
therapeutic strategies.
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Objective: Older people living with HIV (OPWH) often have lower quality of life 
(QoL) compared to general population. Measuring their QoL is an important 
step in HIV care to ensure they have long healthy lives. This study aimed to 
evaluate the quality of life and its associated factors among people living with 
HIV aged 60  years and above in Uganda.

Methods: We used a cross-sectional analysis of older people living with HIV 
(OPWH) enrolled in a prospective cohort from December 2020 – December 
2021. Quality of life was assessed using the World Health Organisation QoL OLD 
instrument (WHOQOL-OLD). Linear regression model was used to determine 
associated factors.

Results: Of the 500 participants enrolled, 51.2% were men and their median age 
was 64 years (IQR: 62 — 68). WHOQOL-OLD mean score (SD) was 90.1 (8.3) out 
of 120. Factors that increased overall QoL were (Coefficient [95% Confidence 
Interval]): being male 2.35 (1.21 — 3.73), having an income of ≥$1 1.30 (−0.16 — 
2.76) and paradoxically having more than 2 non-communicable diseases 0.69 
(−0.76 — 2.14) in the past, present and future domain of QoL. Those that decreased 
QoL in the overall and various domains included: an increasing number of geriatric 
syndromes, depression, pre-frailty, frailty, malnutrition, and low physical function.

Conclusion: Our findings suggest that financial stability contributed to good QoL 
while geriatric syndromes decreased QoL for OPWH. Integrating the screening 
and management of geriatric syndromes into HIV care has the potential to 
improve the overall QoL of OPWH.

KEYWORDS

older people with HIV, quality of life, sub-Saharan Africa, geriatric syndromes, 
WHOQOL – OLD

Introduction

People living with HIV (PLWH) are growing older and their life span has significantly 
increased over the past four decades as a result of highly active antiretroviral treatment. 
This has changed the deadly HIV infection into a chronic condition (1, 2). Although the 
proportion of older people living with HIV (OPWH) is greater in the global North than 
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in sub-Saharan Africa (SSA), the number of OPWH in SSA is 
expected to triple by 2040 (1, 3). This growth is attributed to 
improved access to effective HIV care and treatment programs (2) 
and the increase in new HIV infections among older adults (4, 5). 
For instance, in Uganda, HIV prevalence in all age groups 
declined in 2017 compared to 2020 except for those 
≥50 years (6, 7).

There has been a growing call for the expansion of the 
90–90-90 targets of the Joint United Nations Program on HIV/
AIDS to address Quality of Life (QoL). These targets were 
originally established to combat the HIV/AIDS pandemic, 
ensuring that by 2020, 90% of all PLWH would know their 
serostatus, 90% of those diagnosed would be enrolled in care, and 
90% of those in care would attain viral suppression. While 
significant progress has been made toward achieving these goals, 
there is a recognition that addressing HIV/AIDS goes beyond 
mere viral suppression. Hence, the proposal to introduce a fourth 
goal: where 90% of PLWH have a good health-related QoL. This 
addition underscores the importance of not only controlling the 
viral load but also ensuring that the overall well-being and QoL of 
individuals with HIV are prioritized (8). The World Health 
Organization defines QoL as an individual’s perspective on life, 
considering their goals, aspirations, concerns, and expectations 
(9). Having a good QoL is a key component of healthy aging, 
however, OPWH are at risk of experiencing poor QoL compared 
to younger PLWH (10) and compared to older people without 
HIV (11) due to the presence of multi-morbidity, poly-pharmacy, 
and the occurrence of geriatric syndromes including frailty, 
cognitive impairment, falls and reduced physical function 
(12–15).

The determinants of QoL for OPWH in SSA are complex and 
differ meaningfully from those in other regions, including social 
functioning, physical, cognitive, factors related to HIV, caregiving 
responsibilities, and HIV stigma (16). A recent qualitative study 
conducted in Uganda revealed that both OPWH and those without 
HIV shared worries such as the increased risk of non-communicable 
diseases (NCDs), memory loss, physical pain, decreased energy (17) 
and the need for social, physical, and financial support to improve 
their QoL. Studies from the global North report an excess of 
age-related conditions such as NCDs and geriatric syndromes in 
OPWH (14, 15, 18, 19). There is limited data from sub-Saharan 
Africa regarding the impact of geriatric syndromes and other 
age-related conditions on QoL for OPWH (16). We described the 
QoL and evaluated the association of socio-demographic, clinical 
factors, and geriatric syndromes on QoL among OPWH aged 60 years 
and above, attending the Infectious Disease Institute, Mulago 
Hospital in Kampala, Uganda.

Methods

Study design

We conducted a cross-sectional analysis to assess QoL among 
the participants of a prospective cohort at enrolment from December 
2020 to December 2021. People aged 60 years and above were 
considered older persons in this study, aligning with the United 
Nations’ definition which was adopted by Uganda (20).

Study setting and population

The “Diagnosis and treatment of non-communicable diseases 
and geriatric syndromes in the HIV Ageing population in 
sub-Saharan Africa” (HASA cohort) is a prospective observational 
study of 500 PWH aged ≥60 years. The study participants were 
recruited from the Adult HIV Clinic of the Infectious Diseases 
Institute (IDI) in Kampala Uganda, which is a centre of excellence for 
HIV care and treatment since 2004 (21). IDI clinic attends to complex 
patients already enrolled or transferred from other public facilities 
and groups of patients who need particular medical attention, like 
OPWH in the senior citizens’ clinic. Consecutive patients aged ≥60 
who attended the IDI clinic for their routine care were approached 
and enrolled if willing to participate in the study. At enrolment and 
during annual follow-up, OPWH are screened within the cohort by 
a nurse overseen by a physician who also performs routine care.

Quality of life assessment

Quality of life was assessed using the World Health Organisation 
Quality of Life OLD instrument (WHOQOL-OLD). WHOQOL-OLD 
is a multidimensional self-reported questionnaire designed to assess the 
quality of life in older people aged ≥60 years. It comprises 24 items with 
a scale range where 24 means the lowest possible or poor QoL to 120 
means the highest possible or good QoL. The questions are ranked on 
a 5-point Likert scale (from not at all, a little, moderate amount, very 
much to an extreme amount) across 6 domains including; autonomy, 
social participation, sensory abilities, death and dying, intimacy, and 
activities of past present future. Items from the sensory abilities and the 
death and dying facet are reverse-coded items. A maximum score of 20 
indicates a good QoL with the domain and a minimum score of 6 
indicates a poor QoL. The sensory functions examine how changes in 
sight, hearing, touch, taste, and appetite affect daily life. Autonomy 
examines how independence, respect, overall control over life, and the 
freedom to make your own decisions affect QoL. Past, present and 
future activities examine past triumphs, old memories, feelings, and 
future plans. Social participation examines participants’ time use and 
participation in significant things. Death and dying facet examines how 
individuals accept death, how inevitable it is, and what it implies. 
Intimacy, social support and relationships with others were assessed. 
This tool has been used among older adults living with HIV and without 
HIV in Uganda (11) and has been validated in similar settings (22).

Data collection

Study participants provided a detailed medical history, underwent an 
extensive physical examination and were screened for NCDs and geriatric 
syndromes. Apart from screening for hypertension and diabetes mellitus, 
all the data collected in this study is not routinely collected at IDI. The 
study employed two data management systems, namely Integrated Clinic 
Enterprise Application (ICEA) and REDCap. ICEA, a module that had 
been previously used to capture outcomes for a cohort of participants on 
long-term ART (23). Many fields are mandatory and must be filled in 
before the record can be considered valid and saved. Moreover, there are 
internal consistency checks that ensure that the data entered is accurate 
and falls within the required ranges. Here we collected data on:

233

https://doi.org/10.3389/fpubh.2024.1306151
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Senkoro et al. 10.3389/fpubh.2024.1306151

Frontiers in Public Health 03 frontiersin.org

 • Social demographic characteristics: age, sex, marital status, level 
of education, and household income.

 • HIV related factors: WHO stage, current CD4 count, HIV viral 
load and duration of ART use.

 • Co-medication status which was referred as use of any drugs 
other than ART.

 • Co-morbidities which included hypertension, diabetes, arthritis, 
cancer and chronic renal disease with glomerular filtration rate 
of <60 mL/min as per the Chronic Kidney Disease Epidemiology 
Collaboration (24).

REDCap was used to collect cohort-related data as listed below: a 
Supplementary Table S1 is also provided with definitions of thresholds 
for variables assessed in this cohort.

 • Depression was assessed using the Patient Health Questionnaire-2 
(PHQ-2) and PHQ-9 (25).

 • Frailty. The Fried frailty phenotype was used to diagnose frailty, 
with at least three of these criteria: 1. low physical activity, 2. 
unintended weight loss, 3. exhaustion, 4. Weakness assessed 
using hand grip strength and 5. slow walking pace was considered 
frailty. Pre-frail condition was considered when a participant had 
one or two of the aforementioned criteria, and robust if one had 
none (26).

 • Nutrition assessment was done using the mini nutrition 
assessment (MNA), it determines whether the participant is well 
nourished, at risk of malnutrition or malnourished (27).

 • Sarcopenia was assessed using the European Working Group on 
Sarcopenia in Older People (EWGSOP) and categorized as 
probable, confirmed and severe sarcopenia. Its evaluation 
included muscle strength by grip strength, mid arm 
circumference and gait speed performance (28).

 • History of falls were screened using a standard 17-item 
Questionnaire and we  considered any fall in the past 
12 months (29).

 • Urinary incontinence was assessed based on the frequency, 
volume, and circumstances of urine leaks.

 • The Short Performance Physical Battery (SPPB) was used to 
assess physical function which included gait speed, a balance test 
and a chair stand test (30).

 • Activities of daily living were screened using the Lawton 
Instrumental Activities of Daily Living (IADL) Scale to assess 
daily independence and rated from 0 dependence to 8 
autonomy (31).

 • The Montreal Cognitive Assessment was used to examine 
cognitive performance (MoCA). Cognitive impairment was 
defined as a score < 24 (lowered from 26 to account for cultural 
differences) (32, 33).

 • Disability referred to participants who were; blind, deaf, missing 
a limb, and/or poliomyelitis.

Statistical analysis

Mean and median were used to summarise continuous variables 
related to participant characteristics while frequencies were used to 
summarise categorical variables. To compare QoL scores, the 

Mann–Whitney and the Kruskal-Wallis tests were used to compare 
scores of the individual six domains and the total score of the 
WHOQOL-OLD stratified by patients’ characteristics. Multiple linear 
regression models were fitted on log-transformed scores of the 
WHOQOL-OLD domains and the overall score. We tested for the 
normality of the residuals by using the Q plot and the Shapiro-
Wilcoxson. All the domains and overall QOL fulfilled the normality 
assumptions of linear regression except the Sensory abilities (SAB) 
domain, though no special consideration in terms of log 
transformations was done for SAB so that it could be comparable to 
the other domains and overall QOL. Associated factors with a p-value 
less than 0.2 were added to the overall and domain QoL models.

A backward elimination was done to select variables significantly 
associated with different QoL domains. After the backward 
elimination process emphasis was put on variables that were 
commonly significantly associated with most of the domains for 
consistency in presentation of multivariate results of the different 
domains. A p-value of less than 0.05 was be considered statistically 
significant for all analyses. Data analysis was performed using STATA 
software (version 16).

Results

Social demographic, clinical and geriatric 
syndromes of the participants

Five hundred participants were enrolled in the cohort, 51.2% were 
male and median age was 64 (IQR: 62–68) years. About 34.2% had 
completed primary level education or higher and 31.2% earned less 
than the poverty cut-off of 1 dollar per day. Most of our participants 
(92.2%) had a viral load of <50 copies/ml and the median time on 
ART was 15 (IQR: 10–17) years. Table  1 further describes the 
characteristics of the participants. Figure 1 highlights the frequencies 
of geriatric syndromes and age-related conditions among the 
500 participants.

Overall and domain quality of life scores by 
participant characteristics

Tables 2–4 present comparisons of the WHOQOL-OLD by socio-
demographic, clinical and geriatric syndromes among older adult 
people with HIV at bivariate analysis using correlations and ANOVA 
tests for significance. WHOQOL-OLD mean score was 90.1 (SD 8.2) 
out of 120 indicating an overall good QoL. Means (top score of 20) for 
each domain were: sensory abilities 16.9 (SD 2.7); death and dying 
14.9 (SD 3.0); past, present and future activities 15.1 (SD 1.9); 
autonomy 14.5 (SD 2.1); social participation 14.4 (SD 2.3); intimacy 
14.3 (SD 2.2).

Overall QoL scores were significantly associated with the sex, 
marital status, level of income, level of education, present alcohol 
use, depressive symptoms, physical function, frailty, having a 
disability, sarcopenia, falls, urine incontinence, bone density and 
activities of daily living. The sensory abilities domain was 
significantly associated with age, WHO stage, having NCDs, 
physical function, frailty, sarcopenia, falls, urine incontinence, bone 
density and daily activities. The Past, Present and Future activities 
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domain was significantly associated with having an income, 
malnutrition, cognitive impairment, depressive symptoms, physical 
function, sarcopenia, frailty, bone density, and daily activities. The 
Death and dying domain was significantly associated with sex, CD4 
count, BMI, depressive symptoms, physical function, and history 
of falls.

Association of overall and domain quality 
of life scores by participant characteristics

Table 5 depicts predictors of QoL of OPWH based on participants’ 
characteristics from the multivariate analysis. Male sex was 
significantly associated with increased QoL compared to females in 
the overall QoL score (p < 0.01), autonomy (p 0.02), death and dying 
(p 0.03) and intimacy (p < 0.01) domains. Having an income of ≥1$ 

per day predicted good QoL compared to those earning ≤1$ per day 
in the domains of autonomy (p 0.03), Past, present, and future 
activities (p 0.03) and intimacy (p 0.03). Being malnourished was a 
determinant of reduced QoL compared to being normal in the overall 
QoL score (p 0.04), and in the domain of social participation 
(p < 0.01). Having ≥2 NCDs predicted good QoL compared to those 
with 1 or no NCD in the past, present, and future activities domain (p 
0.01). Having symptoms of depression predicted good QoL compared 
to those who were not depressed in the domain of sensory abilities (p 
0.04). Low physical function was a predictor of reduced QoL 
compared to high physical function in the overall QOL (p < 0.01) and 
most of the QoL domains. Being pre-frail and frail were associated 
with poor QoL in the overall QoL score (p 0.01), Past, present, and 
future activities (p < 0.01), Social participation (p < 0.01), death and 
dying (p < 0.01). Frailty further predicted reduced QoL compared to 
being robust in the overall QOL (p < 0.01) and in the domains of 

TABLE 1 Socio-demographic and clinical characteristics of older persons with HIV in Kampala.

Participant characteristics N =  500 Mean (SD) Percentage (%)

Gender

Female 244 48.8

Male 256 51.2

Age median (IQR) 64 (62,68)

Marital status

Single/Divorce/Separated/Widowed 270 54.1

Married/In a relationship 229 45.9

Level of education

Completed ordinary level and above 171 34.2

Below ordinary level 329 65.8

Socio-economic status

< 1$ per day 154 31.2

≥ 1$ per day 340 68.8

WHO stage III and IV 345 76

Current CD4, cells/μL 645 (462,850)

Viral load

<50copies 459 92.2

<1000copies 496 99.6

Time on ART, years 15 (10,17.0)

Body mass index

<18.5 28 5.6

18.5–24.9 254 50.9

>= 25 217 43.5

Nutrition status

At-Risk 62 12.4

Malnourished 18 3.6

Co-morbidities (HTN, DM, CKD, arthritis)

1 NCD 349 69.8

≥ 2 NCDs 151 30.2

Co-medications 2 (0,2)

Number of geriatric syndromes 2 (2)
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sensory abilities (p 0.02), autonomy (p < 0.01), past, present, and 
future activities (p < 0.01) and social participation (p < 0.01).

For every unit increase in the number of geriatric syndromes, 
there was reduced QoL in overall QOL (p 0.024), Sensory abilities 
(p < 0.01), and autonomy (p 0.01).

Discussion

This study aimed to evaluate the impact of sociodemographic, 
clinical features and geriatric syndromes on the QOL for OPWH. Despite 
high viral suppression (92.2% of participants), all participants in our 
cohort had at least one NCD and two geriatric syndromes, emphasizing 
the need for comprehensive geriatric care beyond viral suppression.

In our cohort, we  found an overall good QoL among our 
participants which might have been influenced by the availability of 
comprehensive HIV programs that offer primary care services. In 
addition, participants were recruited from a well-established senior 
citizen clinic (21, 23) integrated within the Infectious Disease Clinic 
where they receive regular HIV monitoring and management. Similar 
to our findings, HIV clinics that have integrated geriatric care for 
OPWH have reported good outcomes for their clients (34). In SSA, 
there have been reports of good QoL among OPWH with some 
reporting similar or better QoL of OPWH compared to counterparts 
living without HIV (35, 36). In contrast, a study done in a community 
setting in rural Uganda found lower QoL among OPWH compared 
to those without HIV (11), specifically in the psychosocial domains.

Results depicted that being male and having a daily income of 1 
dollar or more per day increased QoL in our population, similar to 
previous studies (11, 37–39), especially in the ‘autonomy’ and 
‘intimacy’ domains. This observation may be attributable to gender 
differences in cultural and social norms, access to healthcare, jobs 
and coping strategies in our society. Financial stability may allow 
access to healthcare, nutritious food, social relations and other factors 
that contribute to the well-being of this population.

While the presence of multiple NCDs is generally burdensome for 
PLWH and negatively impact their QoL and mortality risk (12), our 
study found that having >2 NCDs increased QoL in the ‘past, present, 
and future activities’ domain. This odd result suggests a potential 
influence of specialized clinic care (20), frequent visits, and proactive 

FIGURE 1

Frequency of geriatric syndromes and age-related conditions among participant.

TABLE 2 WHOQOL-OLD overall score stratified by sociodemographic 
characteristics among older people with HIV.

Socio-demographics Overall score mean 
(SD)

Domain score 90.1 (8.2)

Gender

Female 88.4 (8.5)

Male 91.7 (7.5)

p-value <0.0001

Age −0.056

p-value 0.215

Marital status

Single/Divorce/Separated/Widowed 88.6 (8.7)

Married/In a relationship 92.0 (7.2)

p-value <0.0001

Level of education

Primary and above 91.4 (7.9)

Primary level and below 89.4 (8.2)

p-value 0.008

Household income

< 1$ per day 87.7 (8.9)

≥ 1$ per day 91.2 (7.6)

p-value <0.0001

Present tobacco use 89.6 (6.7)

p-value 0.929

Present alcohol use 91.2 (7.6)

p-value 0.087

SD, standard deviation. WHOQOL-OLD, World Health Organisation quality of life 
instrument older adults module. SPPB, physical performance battery protocol.
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healthcare-seeking behavior among OPWH with co-morbidities in 
our setting, warranting further exploration.

Notably, depressive symptoms decreased QoL in our study, 
specifically the domains of intimacy, autonomy, and overall 
QoL. These findings align with previous studies that have 
demonstrated the negative impact of depression (10, 38) on QoL 
among older individuals.

This is the first study to evaluate how geriatric syndromes impact 
the QoL of OPWH in a SSA context. Neurocognitive decline, 
pre-frailty, falls, urine incontinence, and low physical function status 
were the most common geriatric syndromes in our cohort. However, 
the finding of a high degree of cognitive impairment in this study 
needs to be further investigated.

As anticipated, our findings revealed that pre-frailty, frailty, 
malnourishment, depressive symptoms, and low to moderate 
physical function each independently decreased multiple domains 
and the overall QoL for OPWH. Specifically, both frailty and low 

physical function were associated with a decrease in at least three 
domains and the overall QoL for OPWH. These factors are 
interrelated, often co-occur and may manifest bi-directional 
influences. We found that with each additional geriatric syndrome, 
there is a corresponding decrease in QoL. Specifically, this 
decrease was observed in overall, sensory abilities and 
autonomy QoL.

For instance, malnutrition can substantially contribute to the 
emergence and progression of frailty and reduced physical function, 
especially among older adults (40). Reduced physical function in 
OPWH may lead to reduced mobility and physical activity, limiting 
their ability to engage in daily tasks and activities. This can result in 
a decreased sense of independence and an overall decrease in their 
QoL. Despite a small percentage of participants being at risk or 
experiencing malnutrition, our study identified its impact on the 
social participation domain and the overall QoL of 
OPWH. Participants with low functional status had decreased QoL 

TABLE 4 WHOQOL-OLD overall score stratified by geriatric syndromes of 
older people with HIV.

Geriatric syndromes Overall score mean (SD)

SPPB/Physical function

Low 80.2 (9.3)

Moderate/High 90.2 (7.7)/91.0 (7.7)

p-value <0.0001

Frailty

Pre-frail 89.7 (8.0)

Frail 80.7 (7.5)

p-value <0.0001

Sarcopenia

No 90.5 (7.9)

Probable/Confirmed/Severe 89.6 (6.7)/87.0 (10.5)/85 (11.1)

p-value 0.015

History of falls, ≥ 1 in the past years 88.8 (8.2)

p-value 0.003

Urine incontinence stress/urge 87.8 (8.5)

p-value 0.007

Activities of daily living scale (IADL)

Dependence 85.0 (9.4)

Autonomy 91.0 (7.7)

p-value <0.0001

Nutrition status

At-Risk 88.4 (8.1)

Malnourished 81.1 (10.3)

p-value <0.0001

Cognitive impairment <24 points 89.8 (8.2)

p-value 0.247

Number of geriatric syndromes −0.377

p-value <0.0001

SD, standard deviation. WHOQOL-OLD, World Health Organisation quality of life 
instrument older adults module. SPPB, physical performance battery protocol.

TABLE 3 WHOQOL-OLD overall score stratified by clinic characteristics 
of older people with HIV.

Clinical characteristics Overall score mean 
(SD)

WHO stage III and IV 89.8 (8.2)

p-value 0.096

Current CD4, cells/μL −0.070

p-value 0.121

Viral load <50 copies 90.1 (8.1)

p-value 0.905

Time on ART, years −0.035

p-value 0.440

Body mass index

<18.5 87.0 (9.4)

18.5–24.9 90.8 (8.0)

> = 25 89.8 (8.0)

p-value 0.049

Co-morbidities ¥

1 NCD 90.3 (8.5)

≥ 2 NCDs 89.6 (7.6)

p-value 0.453

Co-medications 0.002

p-value 0.966

Bone density

Osteopenia 1 < > 2.5 91.1 (7.8)

Osteoporosis < −2.5 87.5 (9.3)

p-value 0.0003

Disability yes 85 (11.7)

p-value 0.046

Depressive symptoms 85.4 (8.4)

p-value <0.0001

SD= standard deviation. WHOQOL-OLD=World Health Organisation quality of life 
instrument older adults module. ¥ comorbidities: hypertension diabetes mellitus, chronic 
kidney disease, arthritis.
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in multiple domains including; autonomy, social participation, death 
and dying, past present and future activities, and the overall QoL. Low 
physical function increases the risk of falls and injuries, further 
hampering their physical capabilities and potentially leading to long-
term disabilities.

Limitations

Our study limitation is the lack of a comparison group of 
people without HIV therefore we cannot directly attribute levels of 
QoL to HIV infection, but they could be common findings in older 
age (36). Most of our participants had a primary level or higher 
education, were on antiretroviral therapy for about 15 years and 
were recruited from a specialized HIV care facility with a focus on 
older adults, our results might not fully represent the broader 
Ugandan population. But may represent populations with 
integrated geriatric care (34).

The strength of our study is the use of a cohort with a large 
number of OPWH with well-balanced gender representation.

Conclusion

As PLWH live longer, there is a need to incorporate the screening 
and management of geriatric syndromes into routine HIV care, given 
their impact on QoL. Assessing geriatric syndromes can facilitate 
timely interventions like dietary adjustments, nutritional 
supplementation, and targeted exercise programs, aiming to enhance 
QoL. It is important to recognize that factors decreasing QoL in this 
context may differ from other settings, underscoring the importance 
of evaluating QoL according to the local socio-economic and 
healthcare frameworks. Furthermore, determining the feasibility of 
integrating geriatric care, including considerations like task shifting or 
consultations, into HIV clinics may be considered in resource-limited 
settings. Our findings also underscore the importance of demographic 
variables when considering improving QoL outcomes. Addressing 
disparities based on gender and income levels can be important in the 
overall well-being of OPWH.
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TABLE 5 Multivariable linear regression models for factors associated 
with quality of life among older people with HIV.

Patient characteristics Overall score 
coefficients (95%CI)

Gender

Female Ref

Male 2.35 (1.21 – 3.73)**

Household income

< 1$ per day Ref

≥ 1$ per day 1.30 (−0.16 – 2.76)

Nutrition status

Normal Ref

At-risk −0.29 (−2.33 – 1.75)

Malnourished −2.44 (−6.25 – 1.38)*

NCDs

1 NCD Ref

≥ 2 NCDs 0.69 (−0.76 – 2.14)

Depression

No depression Ref

Depression −1.54 (−3.89 – 0.81)

SPPB

High Ref

Moderate 0.90 (−0.60 – 2.40)

Low −4.58 (−7.74 – 1.44)**

Frailty

Robust Ref

Pre-frail −1.47 (−2.93 – 0.02)*

Frail −6.06 (−9.04 – −4.38)**

Number of geriatric syndromes −1.10 (−1.82 – 0.36)**

*significant at 0.05, **significant at 0.01. Coefficients – are from a multivariable linear 
regression model of quality of life scores adjusting for Gender, Household income, 
Nutritional status, NCDs, SPPB, and Frailty. 95%CI denotes 95% confidence intervals.
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Perceptions, facilitators and 
barriers to the implementation of 
interpersonal group therapy to 
treat depression among people 
living with HIV in Senegal: a 
qualitative study
Charlotte Bernard 1*, Idrissa Mané 2, Salaheddine Ziadeh 3,4, 
Judicaël Malick Tine 5, Abibatou Diaw 6, Noëlle Benzekri 7, 
Ibrahima Ndiaye 8, Oumar Samba 8, Hélène Font 1, Thierry Bottai 9, 
Laurent Jacquesy 10, Helen Verdeli 4, Ndeye Fatou Ngom 6, 
François Dabis 1, Moussa Seydi 5 and Nathalie de Rekeneire 11, on 
behalf of the IeDEA West Africa Cohort Collaboration
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Bordeaux, France, 2 CNRS, Université de Pau et des Pays de l’Adour, Pau, France, 3 Université Libanaise, 
Faculté de Santé Publique, Sidon, Lebanon, 4 Global Mental Health Lab, Teachers College, Columbia 
University, New York, NY, United States, 5 Service des maladies infectieuses et tropicales, CHNU de 
Fann, Dakar, Senegal, 6 Centre de Traitement ambulatoire, CHNU de Fann, Dakar, Senegal, 
7 Department of Medicine-Infectious Diseases, University of Washington, Seattle, WA, United States, 
8 Service de psychiatrie, CHNU de Fann, Dakar, Senegal, 9 Pôle de psychiatrie, CH de Martigues, 
Martigues, France, 10 Psychiatre indépendant, président de CREATIP, Annecy, France, 11 Institut Pasteur 
du Cambodge, Phnom Penh, Cambodia

Background: Depression is highly prevalent in people living with HIV (PLWH) 
but remains under treated in Sub-Saharan Africa. In this context, we conducted 
the first study of Group Interpersonal Therapy (IPT) to treat depression in PLWH 
in Senegal. We assessed the perceptions and experiences of patients and group 
facilitators, as well as barriers to implementation.

Methods: This study was conducted at the Fann National University Hospital 
Center in Dakar, the urban capital of Senegal. Qualitative data were collected 
during the implementation phase (February to June 2020 and then from January 
to February 2021), with a 6-month pause due to the COVID-19 pandemic. 
Twenty-five patients and three group facilitators were individually interviewed 
by a socio-anthropologist. Qualitative data were analyzed thematically.

Results: Group IPT was perceived as successful and beneficial by patients and 
facilitators. Patients reported positive experiences with group IPT and sustained 
outcomes. Beyond improving depressive symptoms, patients reported 
improvements in their social and professional lives, and the development of 
skills to prevent relapse. Group facilitators noted the benefits of therapy for their 
patients and for their professional skills, reporting greater clinical competence 
and improved supportive skills. Challenges to intervention implementation 
included confidentiality and patient privacy concerns, healthcare accessibility 
issues, and time demands.

Conclusion: In this first qualitative study of group IPT for depression in PLWH in 
Senegal, participants described both positive experiences with the intervention 
and challenges to its implementation. Future studies, conducted in suburban and 

OPEN ACCESS

EDITED BY

Segundo Ramos León Sandoval,  
San Juan Bautista Private University, Peru

REVIEWED BY

Julia Elena Marquez-Arrico,  
University of Barcelona, Spain
Masunga Kidula Iseselo,  
Muhimbili University of Health and Allied 
Sciences, Tanzania

*CORRESPONDENCE

Charlotte Bernard  
 charlotte.bernard@u-bordeaux.fr

RECEIVED 15 September 2023
ACCEPTED 03 January 2024
PUBLISHED 24 January 2024

CITATION

Bernard C, Mané I, Ziadeh S, Tine JM, Diaw A, 
Benzekri N, Ndiaye I, Samba O, Font H, 
Bottai T, Jacquesy L, Verdeli H, Ngom NF, 
Dabis F, Seydi M and de Rekeneire N (2024) 
Perceptions, facilitators and barriers to the 
implementation of interpersonal group 
therapy to treat depression among people 
living with HIV in Senegal: a qualitative study.
Front. Public Health 12:1295181.
doi: 10.3389/fpubh.2024.1295181

COPYRIGHT

© 2024 Bernard, Mané, Ziadeh, Tine, Diaw, 
Benzekri, Ndiaye, Samba, Font, Bottai, 
Jacquesy, Verdeli, Ngom, Dabis, Seydi and de 
Rekeneire. This is an open-access article 
distributed under the terms of the Creative 
Commons Attribution License (CC BY). The 
use, distribution or reproduction in other 
forums is permitted, provided the original 
author(s) and the copyright owner(s) are 
credited and that the original publication in 
this journal is cited, in accordance with 
accepted academic practice. No use, 
distribution or reproduction is permitted 
which does not comply with these terms.

TYPE Original Research
PUBLISHED 24 January 2024
DOI 10.3389/fpubh.2024.1295181

241

https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2024.1295181&domain=pdf&date_stamp=2024-01-24
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1295181/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1295181/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1295181/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1295181/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1295181/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1295181/full
mailto:charlotte.bernard@u-bordeaux.fr
https://doi.org/10.3389/fpubh.2024.1295181
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
#editorial-board
#editorial-board
https://doi.org/10.3389/fpubh.2024.1295181


Bernard et al. 10.3389/fpubh.2024.1295181

Frontiers in Public Health 02 frontiersin.org

rural communities outside of Dakar, would further inform the implementation 
of IPT in Senegal.

KEYWORDS

HIV, depression, sub-Saharan Africa, group interpersonal therapy, mental health

1 Introduction

Depression can occur at any stage of life and is one of the most 
frequent mental health disorders, with about 280 million people 
worldwide living with a depressive disorder as of 2019 (1). To treat 
depression, the World Health Organization (WHO) recommends 
psychotherapy as a first line treatment.

Interpersonal therapy (IPT) was first developed (2) as an 
individual psychotherapy for the treatment of depression. It posits that 
interpersonal problems—such as disagreement or conflict, life changes 
(negative or positive), grief, loneliness or social isolation—may trigger 
depressive symptoms (3–5) and that patients can overcome their 
depression by building skills to better manage these problem areas. 
This is typically achieved within a limited number of sessions as 
patients develop interpersonal competencies and learn strategies to 
successfully tackle their interpersonal problems and even avert a 
future relapse. Since its inception as treatment for depression, IPT has 
been successfully adapted to different pathologies, intervention 
modalities, age groups, and care sites around the world (6). Its 
effectiveness in the management of depression has been shown in 
systematic reviews (7, 8). As a group intervention, it was first applied 
in Sub-Saharan Africa (SSA) in Uganda with encouraging 
outcomes (9–11).

In low and middle-income countries (LMIC), there is an 
enormous gap in mental health care. This has been attributed, among 
other things, to the scarcity of mental health specialists (12). In SSA, 
depression often remains underdiagnosed and undertreated (13, 14). 
The scarcity of mental health resources and the high prevalence of 
depression present a double burden that calls for efficiency and smart 
use of resources. As group IPT is effective and compatible with task-
shifting (15, 16), the World Health Organization (WHO) specifically 
recommends it as treatment for depression in LMIC (17).

Depression is the most common neuropsychiatric disorder in 
people living with HIV (PLWH) (13) and has high prevalence in SSA 
according to recent meta-analyses (13%–14%) (18, 19). Depression is 
associated with negative HIV outcomes (i.e., low adherence to 
antiretroviral therapy (ART), rapid progression to AIDS stage, slower 
increase in CD4 count) (14, 20, 21) and negative impacts on quality of 
life (13). IPT has been shown to be  an effective method to treat 
depression in PLWH in multiple settings. In a randomized controlled 
trial in the United  States, IPT showed higher efficacy in treating 
depression in PLWH, compared to medication, cognitive behavioral 
and supportive psychotherapy (22). Recently, group IPT was reported 
feasible and acceptable in PLWH in Northwest Ethiopia (23) and to 
significantly improve depressive symptoms in PLWH in South Africa 
compared to a control group (24).

Our present study is the first time where group IPT, delivered via 
a task-shifting approach, was implemented to treat depression in 
PLWH in Senegal, with high acceptability, feasibility and benefits to 

patients (25). To better understand the patient and provider 
participants’ experiences, we conducted qualitative interviews with 
both parties. A recent qualitative study in Northern Ethiopia reported 
the experience of implementing group IPT for PLWH (26) but 
provided no information on patients’ or facilitators’ experience with 
group IPT. In West Africa, where Senegal is geographically located, 
the published data on IPT implementation is simply nonexistent.

Using a qualitative approach, we aimed to: (1) explore patients’ 
perceptions and experiences with group IPT (hereafter, 
“IPT-participants”); (2) understand the perceptions and experiences 
of group facilitators (“IPT-facilitators”); and (3) identify facilitative 
factors (“facilitators”) and barriers to group IPT implementation.

2 Methods

2.1 Setting

The present study was conducted in Dakar, Senegal, at the Fann 
National University Hospital Center. Specifically, it was carried out in 
two hospital units: (1) the Infectious and Tropical Diseases Service 
and (2) the Outpatient Treatment Center. Research activities were 
conducted in collaboration with the psychiatry department.

2.2 Study design

We conducted a qualitative study to better understand patient and 
provider experiences with group IPT using interviews with both 
parties. Qualitative research has historically been used to better 
understand participants’ beliefs, experiences, and attitudes toward an 
intervention (27, 28). It gives voice to study participants (29) and can 
provide a deeper understanding of health related interventions (27). 
In the present study, the qualitative approach was used to gain critical 
information on aspects of group IPT that could not be captured by 
quantitative data alone, with the aim to enrich our understanding of 
the treatment and its implementation.

2.3 Group IPT

The intervention was implemented according to the WHO 
manual, which had been translated to French by our team.1 Group 
IPT was delivered over the course of eight weeks, in the form of 
weekly group sessions preceded by a single pre-group individual 

1 https://www.who.int/fr/publications-detail/WHO-MSD-MER-16.4
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meeting, one per patient. The eight weekly sessions covered the 
three phases of IPT treatment: initial, middle, and termination. 
Group facilitators were Senegalese social workers or community 
health workers. They were experienced in conducting HIV 
counseling (pre- and post-diagnosis), group psychoeducation on 
HIV infection, and group discussions on adherence to 
antiretroviral treatment; however, they had no specialized training 
on diagnosis and treatment of depression.

The prospective group facilitators were trained in group IPT, 
which consisted of a 5-day didactic and practical training (e.g., demos 
and role plays) followed by supervised practice (i.e., facilitation of 2 
consecutive IPT groups). Supervision was conducted weekly 
throughout the training phase and continued into the study phase, to 
ensure proper treatment implementation. Training and supervision 
were conducted by a group IPT expert trainer (SZ). Three group 
facilitators completed the training and participated in the 
present study.

The structure of the treatment was informed by cultural 
considerations. Consistent with group IPT practices elsewhere in 
Africa, groups were gender-specific (facilitator included) given the 
sensitivity of discussing intimate topics with people of the opposite 
sex. Each group consisted of 6 IPT-participants and one group 
IPT-facilitator and were conducted in Wolof and/or French, the 
national language of Senegal. Since the term « depression » was largely 
associated with « craziness » in Senegal and thus highly stigmatized, 
the Wolof expression “naxaru xol” (literally, “loss of appetite for doing 
things” in Wolof) was chosen to refer to depression. The substitute 
term was proposed by the study site’s Senegalese psychiatrists based 
on their clinical experience and was approved by the social workers, 
based on cultural understanding and sensitivity. In session (pre-group 
and subsequent group sessions), confidentiality rules were clearly 
explained and emphasized as was the importance of attendance. 
Transportation costs were reimbursed, in the form of a standardized 
amount given at the end of each session.

2.4 Recruitment of participants

This qualitative study was nested in a parent study conducted 
within the West Africa network of the International epidemiological 
Databases to Evaluate AIDS (IeDEA) of the US National Institutes of 
Health2 and that evaluated the acceptability and feasibility of group 
IPT among PLWH in Dakar using a quantitative approach (25). For 
the qualitative component of the study, IPT-participants had to have 
completed their group IPT therapy. When the qualitative study began, 
36 PLWH had already satisfied this requirement. To include a variety 
of perspectives, we selected 25 IPT-participants to participate in the 
present study using maximum variation sampling (30) with regard to 
age, gender, marital status, occupation, and ethnicity. Selection also 
depended on participant availability. We additionally interviewed all 
three IPT-facilitators (the two social workers and the community 
health worker who had facilitated the IPT groups) to understand their 
experience with treatment implementation.

2 https://www.iedea.org/regions/west-africa/

2.5 Data collection

A Senegalese socio-anthropologist (IM) conducted semi-
structured individual interviews with participants during two time 
periods (February–June, 2020; January–February, 2021), split by 
the pandemic-necessitated lockdown. Interviews with 
IPT-participants were conducted in French, Wolof or Pulaar 
(languages spoken fluently by the interviewer), according to the 
preference of each interviewee; they took place 2 weeks to 6 months 
following the end of their group treatment in private onsite offices 
associated with the project. The interview guide, used with 
IPT-participants, centered on: (1) perception and experience of 
group IPT (before and during therapy); (2) impact of the 
intervention on depression, participants’ lives, HIV infection 
perception and engagement in HIV care. A second interview guide 
was developed to document the perceptions and experiences of 
IPT-facilitators leading groups and implementing IPT. The 
interview guide was developed (in French) by IM, with input from 
the project manager (CB) in Senegal. The interviews, which were 
audio-recorded then transcribed by the interviewer (IM), ranged 
in length from 45 to 90 min. Those conducted in French were 
transcribed verbatim, whereas those in Wolof or Pulaar were 
directly translated and transcribed in French. Following 
transcription, the recordings were deleted and interview transcripts 
were anonymized. Excerpts included in this publication were 
translated from the French transcripts into English. The present 
study followed the Standards for Reporting Qualitative Research 
guidelines (31, 32).

2.6 Analyses

Interviews were analyzed using a classical thematic analysis (30, 
33). Themes were defined using an inductive approach, based on 
observations made by the research team during the group IPT training 
phase and also based on recurrent emerging themes discussed by the 
interviewees. A codebook was developed based on these themes. 
Then, all transcripts were read and color-coded using Dedoose version 
9.0.86 (cloud application for managing, analyzing, and presenting 
qualitative and mixed method research data (2023). Los Angeles, CA: 
SocioCultural Research Consultants, LLC, www.dedoose.com). 
Recurring sub-themes were also identified, color-coded and 
summarized. To represent each theme or sub-theme, quotations were 
selected and reported as the study results. Strategies to enhance rigor 
included focused discussions of emerging themes with the treatment 
team, along with cultural contextualization (i.e., discussion of themes 
with attention to cultural context). These strategies helped the research 
team to better understand patient perceptions and experiences as well 
as how some of these were influenced by culture, such as local 
practices (e.g., “parenté à plaisanteries,” an ancestral social practice) 
and beliefs (e.g., faith). The aim was to elucidate pertinent data, 
corroborate findings, and ultimately ensure a better informed 
interpretation. For IPT-participants, data analysis continued until 
theme saturation was reached. However, all 3 IPT-facilitators were 
interviewed to obtain their perception and experience. Participant 
characteristics were described using numbers and proportions for 
categorical variables, and median and interquartile ranges for 
continuous variables.
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2.7 Ethical approval

Ethical approval was obtained from the national ethics committee 
of Senegal: Conseil National d’Ethique de la Recherche en Santé 
(CNERS) (Protocol number: SEN18/75; approved number: 0006/
MSAS/DPRS/). The study’s physicians involved in the project 
informed the participants of the objectives of the study and invited 
them to read the information notice. For those who could not read, 
the physicians read and explained the notice. All participants gave 
their written consent to participate, prior to their inclusion in 
the study.

3 Results

3.1 Demographic characteristics of study 
participants

Twenty-five PLWH were included as IPT-participants in this 
qualitative study. The median age was 46 years (interquartile range: 
38–50 years of age). Eleven IPT-participants were women (44%); 
fourteen were married (56%), and fourteen were unemployed 
(56%). The “unemployed” category included 1 housewife and 4 
university students. Most employed IPT-participants were engaged 
in activities with limited or irregular income. The entire team of 
IPT-facilitators consisted of two female social workers (aged 38 
and 53 years, respectively) and a male community health worker 
(aged 45 years).

Key findings from the qualitative analysis are reported in Table 1.

3.2 TOPIC 1: IPT-participants’ perceptions 
and experience with group IPT

3.2.1 Mixed feelings regarding participation in 
group IPT (i.e., before starting or in its early 
phase)

3.2.1.1 Positive feelings towards group IPT
For the majority of participants, the invitation to join an IPT 

group was easily accepted. There were positive feelings, such as relief, 
confidence, hope of being helped, and the possibility of beneficial 
interactions with peers.

“I thought it would make me feel better. That’s why I came to the 
group. I  felt confident that group therapy could help me. So 
I welcomed the proposal [to join] with hope.” [IPT-Participant 25].

“I welcomed it because bringing together people who have the same 
problem, the same stress, allows them to know they are not the only 
ones in the world to experience this. Thus, they can better approach 
life.” [IPT-Participant 13]

Some participants appreciated that medical staff cared about 
their mental health and not just their physical health. Some were 
relieved that their condition of “being unwell” was identified by 
the staff.

“It is reassuring to know that doctors are also concerned about our 
mental health. They could have limited themselves to treating the 
disease [HIV infection].” [IPT-Participant 14].

3.2.1.2 Doubts about the effectiveness of group IPT
Some participants expressed doubt about the effectiveness of 

group IPT (i.e., whether it could work, especially in a group setting, 
and how talking about problems could help).

“Honestly, I thought to myself that mere words could not take away 
my depression.” [IPT-Participant 9].

TABLE 1 Topics, themes, and subthemes.

Topic 1: IPT-participants’ perceptions and experiences with group IPT

 • Mixed feelings regarding participation in group IPT (i.e., before starting or in 

its early phase)

  ▪ Positive feelings towards group IPT

  ▪ Doubts about the effectiveness of group IPT

 • Recognition of group IPT as effective treatment for depression

 • Centrality of group cohesion

 • Improved knowledge about depression

  ▪ Symptom recognition

  ▪ Corrected misconceptions

 • Positive impacts on daily life

  ▪ Improvement in social life (connectedness and interpersonal relatedness)

  ▪ Improvement in professional life

 • HIV-specific changes

  ▪ Increased engagement in HIV care

  ▪ More accurate perception of HIV infection
Topic 2: IPT-facilitators’ perceptions and experiences with group IPT

 • Perceptions of group IPT training

 • Perception of the progress of group IPT

 • Challenges in the new role of facilitator

  ▪ Emotional commitment to patients

  ▪ Time investment and management

 • Positive impacts of group IPT on facilitators’ professional skills

  ▪ More accurate understanding of depression

  ▪ Increased awareness of the barriers and challenges faced by PLWH

  ▪ Improved assessment skills (distinguishing between social and mental 

health needs)
Topic 3: Facilitators and barriers to group IPT implementation

 • A call for capacity building and IPT dissemination

 • Sociocultural facilitators

  ▪ Ancestral social practice (i.e., “parenté à plaisanterie”)

  ▪ Patient religion and faith

 • Centrality of confidentiality and trust

  ▪ Patient fear of disclosure to other group members

  ▪ Threat to patient privacy (in the context of treatment location’s association 

with HIV)

 • Challenges to healthcare access

  ▪ Identification of depressed patients, systemic challenges

  ▪ Access to care for key populations is fraught with difficulties (e.g., stigma)

  ▪ Transportation costs

 • Time burden for IPT-participants

 • Limited cultural applicability to the Senegalese context of some case examples 

in the IPT manual
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There was also some reluctance about sharing personal problems 
with strangers, with a notable ambiguity about how sharing in group 
could help.

“I thought to myself, “How can it help me to talk to people I do not 
know, and how can I share my problems when they do not even 
know me?” [IPT-Participant 12].

To some participants, it felt unnatural or strange, with a reluctance 
to self-disclose. However, the hesitation was overcome with time, as 
sharing in group became associated with feeling better.

“The first few moments were a little strange: having to sit around a 
table with strangers and expose my problems. That’s it! [laughs] As 
a responsible person and a father, it was not easy to expose my 
problems to other people… But as time went by, I got the courage 
and the desire to speak. It made me feel better.” [IPT-Participant 20].

3.2.2 Recognition of group IPT as effective 
treatment for depression

Initial doubts quickly dissipated and gave way to hope about 
therapy and the desire to share stories with others. Some patients 
reported that, through group participation, they realized how sharing 
their struggles in an open and interactive manner could help them 
overcome their problems and get better.

“I saw that it was going well and that it was an open question-and-
answer discussion with the other group members. I realized that 
therapy could help us without the need to take medication. Within 
the first few moments of therapy, I  was already feeling better.” 
[IPT-Participant 2].

Group IPT was seen as a way of opening up to others in a safe and 
trusting environment. It allowed some IPT-participants to put their 
situation in perspective, draw solutions from the experience of others, 
and to socialize again through interpersonal interaction.

“Meeting people who have problems just as complex as mine or even 
more difficult than mine allowed me to put my pain in perspective, 
to accept it and fight to change my condition. So therapy has only 
advantages.” [IPT-Participant 6].

IPT-participants reported helping each other, with a growing 
sense of unity and closeness in the group, and the desire to come and 
share their struggles in order to move forward. The sense of mutual 
support and belonging was in itself therapeutic.

“In the group, after the first few days, I felt confident and supported. 
I was no longer facing my problems alone. I had a whole team with 
me.” [IPT-Participant 18].

3.2.3 Centrality of group cohesion
The majority of IPT-participants spoke positively of the 

cohesiveness that existed among group members in session and out of 
session. The desire to return to subsequent sessions was also 
mentioned several times. Mutual trust and support developed in 

group. IPT-participants maintained contact beyond group sessions, by 
phone and social media (e.g., WhatsApp group), mutual visits, and 
lunch gatherings. Some participants did not want the group to end.

“We did not even want the sessions to end because we had become 
a family. We knew each other well; we called each other by phone. 
We had suggested that meetings continue for a while, but it was not 
possible for therapy to continue beyond a certain number of 
sessions.” [IPT-Participant 1].

3.2.4 Improved knowledge about depression

3.2.4.1 Symptom recognition
In addition to improvements in depressive symptoms and daily 

living, IPT-participants felt confident that they could recognize 
depressive symptoms in future episodes should one occur. What they 
had learned in the group, they said, would help them cope with an 
eventual relapse. Moreover, they could identify depressive symptoms 
in others and would help them.

“Honestly, IPT has a real purpose, a real importance. I think I can 
prevent depression in myself, identify it in others and try to combat 
it with the approach I  learned in group sessions.” 
[IPT-Participant 19].

3.2.4.2 Corrected misconceptions
Group IPT helped IPT-participants correct some of the 

misconceptions about depression, often associated in Senegal with the 
West and individualistic cultures. They learned that depression was a 
separate illness from HIV infection, could affect anyone, and that it 
required treatment. IPT-participants shared that depression could 
be treated by talking, sharing one’s experience, and opening up to 
others. They differentiated depression from “madness.” Those who had 
associated depression with death (or had wanted to end their lives) 
overcame their morbid and suicidal thoughts.

“My view of depression has really changed because of our meetings. 
I now know that it can be treated with words, without medication. 
I also know that it is not a symptom of the disease [HIV infection] 
we have.” [IPT-Participant 3].

“Thanks to therapy, I now know that depression is a normal thing 
that can happen to anyone.” [IPT-Participant 15].

“I know from therapy that what was happening to me had nothing 
to do with madness.” [IPT-Participant 25].

3.2.5 Positive impacts on daily life

3.2.5.1 Improvement in social life (connectedness and 
interpersonal relatedness)

The majority of IPT-participants reported that their lives had 
improved significantly in the social and professional domains 
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following group IPT. They reported being closer to their families and/
or friends, being more likely to participate in family life and social 
activities, and better at handling adversity and interpersonal 
difficulties. Some IPT-participants reported reconciling with people 
with whom they had disagreements.

“Since I came out of that group therapy, I have become closer with 
family and friends. […] Sometimes I go out for some fresh air with 
relatives or friends. Mashallah. This change has brought back friends 
who had distanced themselves from me because of my self-isolation.” 
[IPT-Participant 22].

3.2.5.2 Improvement in professional life
Group IPT also enabled them to return to work, start a new 

business, or better plan the development of their current business. For 
two IPT-participants who were students, IPT enabled them to return 
to school.

“The therapy changed my life and restored my life plans. I regained 
hope and went back to school.” [IPT-Participant 12].

3.2.6 HIV-specific changes

3.2.6.1 Increased engagement in HIV care
IPT-participants also reported a greater motivation to adhere to 

medication and keep medical appointments. This included those 
already engaged in their healthcare who, with group IPT, became even 
more committed to their ART.

“With the therapy and guidance of the group and medical staff, 
I  resumed the treatment properly and my viral load at my last 
check-up was truly undetectable. I was very happy and so was the 
doctor.” [IPT-Participant 15].

3.2.6.2 More accurate perception of HIV infection
Some misconceptions about HIV infection were apparently 

rectified through group IPT, with a number of IPT-participants 
reporting a less fatalistic view of the infection—describing it as a 
chronic illness with which you can live and have a future.

“I really carried the disease like a burden. But, since the group 
meetings, I know that it is not worth doing so. Because it is a disease 
like any other, just like diabetes.” [IPT-Participant 8].

The exchange of experiences between the young and the older 
adult in some groups also helped to put things in perspective (e.g., 
normalization; reassurance). It especially helped patients who had 
difficulty accepting their HIV disease.

“In the beginning, I thought that the disease would take me very 
soon […] But since I’ve been in the group and older women said 
that they had been on their treatment for several years without 
having any problems, my perception has changed.” 
[IPT-Participant 10].

3.3 TOPIC 2: IPT-facilitators’ perceptions 
and experiences with group IPT

3.3.1 Perceptions of group IPT training
IPT-Facilitators indicated that the 5-day IPT program of didactic 

and practical training was “excellent”; nevertheless, they would have 
appreciated more face-to-face time with the trainer to better master 
the various techniques and the course of therapy.

“In my training, the difficulty I can highlight is the short duration of 
the course. Since it was my first experience, it would have been good 
to do the training over and over again. However, we later had skill 
building [through supervised practice with patient groups].” 
[IPT-Facilitator 3].

3.3.2 Perception of the progress of group IPT
IPT-Facilitators reported a warm ambiance, mutual support and 

cohesion in groups they ran. They also endorsed the utility of being in 
a group, to stimulate exchanges and find solutions to the problems 
faced by patients. Subsequently, they were pleased to see their former 
patients do better and be  grateful during follow-up visits. They 
underscored the group’s ability to help their patients.

“It’s good for the patients and for us because there’s nothing better 
than seeing patients get better and keep their medical appointments 
and take their medications. IPT-G helps me, as a facilitator, to find 
solutions for patients. It’s true that the ideas do not come from me 
in the IPT-G sessions but rather from the participants themselves. 
I think that if I had to work individually with each patient, I might 
not be  able to find the solutions as easily as in group.” 
[IPT-Facilitator 2].

A number of strategies and techniques learned in the 5-day 
training (and manual) helped the IPT-facilitators better manage time 
and tension in group. The group modality, they stated, was more 
advantageous in terms of patient management and time use, compared 
to individual therapy.

“It is really a breath of fresh air because if we had to follow each 
depressed patient individually, we would not have had the same 
results and it would have taken a lot of time.” [IPT-Facilitator 2].

3.3.3 Challenges in the new role of IPT-facilitator

3.3.3.1 Emotional commitment to patients
One facilitator indicated that it was sometimes more difficult to 

listen to participants’ stories than to look for solutions, inasmuch as 
some could be emotionally intense at times. Another spoke about the 
difficulties with a participant who went through several sessions 
without showing any sign of improvement and how challenging 
that was.

“I feel that patient problems are kind of a burden. That’s the 
difficulty. The hard part is receiving the patient’s problems, not 
solving them.” [IPT-Facilitator 1].
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“Sometimes, there are problems so serious that no matter how much 
advice is given, no matter how much support is given by group 
members, when the patient gets home and tries to move forward, 
he really does not move enough. And, even if there is improvement, 
it is very, very minimal. Sometimes there is none. For me, it is 
complicated.” [IPT-Facilitator 2].

3.3.3.2 Time investment and management
IPT-facilitators said time management could be an issue at times, 

either because IPT-participants arrived late to session or because, with 
six members in the group, they had to prioritize issues in order to hear 
from all IPT-participants without exceeding the session time limit, a 
common therapist developmental issue.

“The disadvantages are that you cannot deal with 6 problems 
that may come up simultaneously in one day, in one session. The 
facilitator is forced to take a few issues, to focus.” 
[IPT-Facilitator 1].

Two IPT-facilitators shared that group IPT took time and required 
an investment on their part, especially to manage the time of IPT 
sessions, to complete patients’ records and to participate in 
supervision sessions.

“The facilitator has to be really invested in order to be successful in 
conducting the therapy or it will not work. He/she must be able to 
manage time, expectations, and everything beyond the conduct of 
the therapy itself.” [IPT-Facilitator 1].

3.3.4 Positive impacts of group IPT on 
IPT-facilitators’ professional skills

3.3.4.1 More accurate understanding of depression
Group IPT seems to have changed IPT-facilitators’ perceptions of 

depression and its treatment. Group IPT training helped them 
recognize the symptoms and causes of depression, in particular the 
fact that depression is not linked to madness. They also realized the 
importance of talking to their patients and the possibility of helping 
them through psychotherapy.

“I did not know before what depression really was. I also did not 
know that by talking and providing support, you could help a person 
get out of depression without necessarily using medication and all 
that. […] Also, the training allowed me to differentiate between 
depression and madness, in terms of mental health.” 
[IPT-Facilitator 1].

3.3.4.2 Increased awareness of the barriers and challenges 
faced by PLWH

IPT-facilitators stated that they gained insight into the challenges 
faced by PLWH and why some IPT-participants were still having 
difficulty adhering to their HIV treatment. They identified a 
non-judgmental stance and a better understanding of PLWH, 
including their histories and life realities, as necessary to supporting 
and helping them.

“I used to be  somewhat intolerant of patient non-adherence to 
treatment. IPT completely changed this by allowing me to better 
understand the relationship between HIV infection, mental health, 
and the various problems that HIV patients faced.” 
[IPT-Facilitator 2].

“Since the training, I have come to understand the reality of living 
with HIV, including the mental health implications and the kind of 
vicious cycle that exists between HIV infection and subsequent life 
problems that [in turn] affect the infection itself, especially when 
patients are non-compliant with HIV treatment.” [IPT-Facilitator 1].

3.3.4.3 Improved assessment skills (distinguishing 
between social and mental health needs)

The impact of group IPT on facilitators’ professional competence 
was palpable, both in terms of practice and relationship with patients, 
through skill acquisition and development. Whereas previously they 
were limited to counseling and education about HIV and its 
management, now they can intervene therapeutically with a patient. 
They also learned to better differentiate the social from the 
psychological needs of their patients.

“Now that I have done the IPT-G training, I know when therapeutic 
education is needed and when interpersonal therapy can solve the 
problem.” [IPT-Facilitator 1].

“I had been in contact with depressed people with HIV, but never 
dealt with depression. Our work with these patients was limited to 
social assistance. […] As a result of my IPT-G training, however, 
now it is different. Even within the scope of my work as social 
worker, I reach my goals quicker [with IPT].” [IPT-Facilitator 3].

3.4 Topic 3: Facilitators and barriers to 
group IPT implementation

3.4.1 A call for capacity building and IPT 
dissemination

IPT-facilitators valued the effectiveness of group IPT and called 
for capacity building and dissemination across the country.

“It is therefore necessary to democratize and facilitate the use of 
IPT-G. If we can decentralize IPT-G, it would be a very good thing, 
but we must also train people.” [IPT-Facilitator 2].

“All social workers, even those who do not work with PLWH, need 
to be trained [in IPT] to bridge the gap between what we need to 
learn and what is actually taught in social work programs.” 
[IPT-Facilitator 3].

A number of IPT-participants thanked the treatment team for 
providing them with therapy and asked whether group IPT could 
be disseminated to benefit other patients.
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“I know that many people suffer from depression but do not get help. 
That’s why I’m asking you  to spread this very useful therapy.” 
[IPT-Participant 18].

3.4.2 Sociocultural facilitators

3.4.2.1 Ancestral social practice (i.e., “parenté à 
plaisanterie”)

IPT-Facilitators spontaneously resorted to an ancestral social 
practice, called the “parenté à plaisanterie” (34, 35) to animate groups. 
The term refers to a culturally-sanctioned mode of interaction 
between two people of different ethnicities, where one is allowed to 
tease the other without the latter taking offense.

“This [mode of interaction] allows me to say things to patients 
without alienating them, and to build trust and group cohesion. 
Also, it allows me to take a patient out of his comfort zone and put 
what is happening with him in perspective.” [IPT-Facilitator 1].

This practice appears to have occurred naturally in various groups 
as a familiar method to diffuse tension and build cohesion, thus 
deepening mutual trust.

“I also used it in the beginning, to build trust between group 
members as well as between them and me.” [IPT-Facilitator 2].

3.4.2.2 Patient religion and faith
IPT-Facilitators also drew on faith to raise morale, lower risk of 

self-harm, engage patients in the process of recovery, and help them 
move forward.

“I tend to think that faith helps the therapy because we are believers 
and belief plays an important role in the mental constitution of the 
Senegalese.” [IPT-Facilitator 1].

“I think that faith in God plays a positive role especially at the 
individual level, since it discourages suicidal tendencies. Yes, it 
prevents suicide and it moves people towards acceptance.” 
[IPT-Facilitator 2].

3.4.3 Centrality of confidentiality and trust

3.4.3.1 Patient fear of disclosure to other group members
Respect for confidentiality rules in group along with IPT-participants’ 

trust in treatment providers were critical to IPT success. This assertion 
was endorsed by IPT-participants and IPT-facilitators alike. Some 
IPT-participants initially expressed a reluctance (and sometimes fear) to 
participate, often in the form of a confidentiality breach or running into 
someone they knew at the hospital or in group.

“I was a little stressed imagining that I might be in the same group 
as someone I know from the neighborhood. Also, I was wondering 
whether these people in the group could be as discrete as I would be.” 
[IPT-Participant 19].

“As to challenges, they are mostly felt in the pre-group phase, 
particularly the fact that patients are afraid of having to talk about 
their HIV status in group…, their fear of a confidentiality breach. 
I sensed this fear in my patients.” [IPT-Facilitator 3].

Another challenge was weekly group attendance. Inasmuch as IPT 
groups did not necessarily take place on the same day as other 
healthcare appointments, suspicion could arise in a participant’s 
entourage about their extra hospital visits.

“The only downside is that it requires you to come to the hospital 
every week, outside of other medical appointments. After a while, 
we have to hide from people that we are going to the hospital.” 
[IPT-Participant 5].

3.4.3.2 Threat to patient privacy (in the context of 
treatment location’s association with HIV)

The setting for IPT treatment (i.e., Fann hospital) was associated 
with safety and wellness in the mind of patients inasmuch as it was 
also the place of their medical care. Trust in, and familiarity with, the 
hospital staff contributed to the psychological sense of safety. In this 
context, IPT-participants did not fear that their HIV status or 
confidential records would be  disclosed, a reason for which the 
majority considered the hospital to be  the safest place for 
group psychotherapy.

“I prefer to have the sessions here because I do my treatments here 
and I know all the staff at the center.” [IPT-Participant 7].

In figuring out the optimal place for running IPT groups, some 
IPT-participants deferred the decision to the treatment team while 
others reasoned that providing therapy outside the hospital would 
increase patient access to IPT. Although a hospital provides broader 
anonymity in terms of who is there getting what, given the multitude of 
services it offers, an implicit HIV status disclosure cannot be entirely 
averted in view of frequent patient visits to a place associated with 
HIV care.

“I leave the choice up to the medical team, since I have a complete 
confidence in the decisions made here. If you think it’s better to meet 
in one place than another, then you  have the right reasons.” 
[IPT-Participant 19].

3.4.4 Challenges to healthcare access

3.4.4.1 Identification of depressed patients, systemic 
challenges

Patient access to healthcare services is contingent on several 
factors, including service seeking behavior and successful 
identification of patients. Whereas the latter is mainly procedural (e.g., 
systematic screening), the former is largely sociocultural. Even when 
patients present for services, they still can easily discontinue them. 
Since depression is still stigmatized in Senegal, IPT-facilitators needed 
some extra time to screen for depression, and to de-stigmatize the 
illness with adequate psychoeducation so that patients could 
be diagnosed, join and participate in groups.
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“It’s not easy to recruit patients. Sometimes, you pick up a [potential] 
patient, only to lose them. If you do not take time to explain [the 
problem] well because you  are in a hurry, you  lose the person. 
Sometimes, all it takes is a word about depression, and the patient 
will tell you  “no, no, doffouma” [“no, no, I’m not crazy”].” 
[IPT-Facilitator 3].

3.4.4.2 Access to care for key populations is fraught with 
difficulties (e.g., stigma)

One facilitator was concerned with how stigma could reduce care 
accessibility for key populations in Senegal, such as men who have sex 
with men and female sex workers, wondering about their safety if 
placed in IPT groups with participants from a 
non-stigmatized population.

“Senegalese society is very resistant to such things, especially 
homosexuality, so we cannot include these people in group therapy 
with other people of heterosexual orientation. […] But we need to find 
a formula, because these people really need therapy. [IPT-Facilitator 2].

3.4.4.3 Transportation costs
Some IPT-participants and all IPT-facilitators identified 

transportation costs—to attend weekly group sessions—as a major 
treatment barrier. Most patients would use public transportation or 
take a cab to the treatment facility. For those with financial limitations, 
this presented a challenge.

“It was sometimes difficult to come every Monday during therapy, 
because sometimes you want to come but do not have the transport 
[money]. But I did everything I could to come despite the difficulties.” 
[IPT-Participant 5].

“Implementation difficulties may be  financial […]. Funds are 
needed to at least cover [patient] travel expenses, because most of 
the PLWH are in a very precarious financial situation.” 
[IPT-Facilitator 2].

3.4.5 Time burden for IPT-participants
Some challenges associated with group IPT were of a personal 

nature, such as schedule conflicts or competing interests (e.g., prayer 
and meal times; work).

“My only problem was the timetable, as I came from far away and 
had to leave early sometimes without having breakfast. We’d get 
together [for group] at 2 pm on an empty stomach, thinking about 
the hours of prayer I’d have to catch up on since I did not get home 
until 6 pm.” [IPT-Participant 6].

3.4.6 Limited cultural applicability to the 
Senegalese context of some case examples in the 
IPT manual

IPT-facilitators also indicated that some examples given in the 
current version of the WHO manual (used in the implementation 

phase of group IPT) did not align well with Senegalese culture in 
terms of daily living context (i.e., socio-ecological realities).

“In the IPT manual, the cases given as examples are cases that rarely 
occur in groups here.” [IPT-Facilitator 2]

4 Discussion

The present qualitative study explored perceptions and 
experiences with group IPT among both IPT-participants and 
IPT-facilitators. Overall, the treatment was well perceived 
and received.

Though a number of IPT-participants had initially expressed 
some reluctance to be  in group, they eventually overcame their 
hesitation and gradually built trust with other people in their 
respective groups. Concerns with HIV status getting “exposed” and 
social stigma regarding mental illness had shaped first impressions of 
group IPT. Confidentiality rules and psychoeducation around 
depression, on the other hand, seem to have alleviated IPT-participants’ 
fears and concerns. There was a growing ease with treatment going 
forward and group members sharing their interpersonal issues. 
IPT-participants spoke, listened, supported one another, and problem-
solved in group. Following treatment, many stated they would 
recommend group IPT to others. It helped them recover, not just 
clinically but also interpersonally, and consequently many aspects of 
their life improved (e.g., work).

Group interventions are considered optimal in SSA, given their 
effectiveness and suitability for socialization, social support, 
networking, and interpersonal skill building (23, 24, 26, 36–38). 
Groups are also empowering; they promote acceptance and 
companionship (24, 36). The International Society for Interpersonal 
Psychotherapy asserts that IPT increases social functioning and 
support (39) which, in turn, has positive effects at the interpersonal 
and vocational levels. In the present study, IPT-participants reported 
that group IPT benefitted them in relationship and work. This may 
be a logical outcome of skill building in IPT, especially interpersonal 
skills. IPT-participants also learned useful problem-solving 
techniques, such as decision analysis, where one would identify 
options and decide on a viable course of action. Thus, group members 
have become better equipped to work through their difficulties as they 
actively participated in group and engaged in their recovery process.

Group IPT goes beyond the treatment of depression to its 
prevention inasmuch as it prepares participants to recognize early 
signs of relapse and proactively preempt its progress. This preparation 
includes concrete steps (e.g., seeking professional help, tapping one’s 
social support) and a set of proven techniques (e.g., the ones used to 
overcome the recent depression). Thus, group IPT may be said to 
protect patients against future depressive episodes. Further, it 
empowers them to become more self-reliant and practice self-care 
while concurrently building their social support base and expanding 
their skill repertoire through interpersonal engagement. Another 
observation is that group IPT helps to correct some misconceptions 
about depression among both IPT-participants and IPT-facilitators. 
In a society where mental disorders are stigmatized (40), this 
experiential reversal of what depression is and how it can be treated 
may be  a first step in the fight against stigma and toward hope 
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instillation. A second step, which may be taken concurrently, is to 
raise awareness (e.g., community) of depression as a treatable 
condition and the importance of its treatment.

With group IPT, PLWH came to perceive their HIV condition as 
a treatable and manageable illness. This can be  seen as a logical 
extension to their group experience with depression, following IPT’s 
central premise of depression as a “treatable condition.” In terms of 
behavior, group members reported more commitment and adherence 
to HIV treatment—an important accomplishment in the context of 
the WHO 3×95 objectives (41). In this respect, the findings of the 
present study exceed those of a South African study in which PLWH 
receiving group IPT just recognized the importance of taking their 
HIV medication (24). Group IPT also appears to have helped 
participants overcome the negativity associated with HIV status and 
treatment. For instance, it positively transformed patient attitudes 
toward themselves and medical care.

IPT-facilitators also gained from group IPT. They expanded their 
helping skills (with group IPT competencies) and successfully 
assimilated the intervention into their professional milieu and 
practice. They reported that with group IPT they felt better equipped 
to help and support their patients. A study conducted in West Africa 
identified the lack of staff training as a main barrier to “task-shifting” 
and found it to be associated with poor understanding of depression 
(42). In learning and implementing group IPT with PLWH, the 
IPT-facilitators developed a broader understanding of mental illness, 
especially depression, and corrected the faulty notions they previously 
held about HIV. Group IPT also helped them grow professionally. 
They learned and successfully implemented an evidence-based 
intervention that proved effective with their population of interest 
(22); they expanded their counseling repertoire by learning general 
and IPT-specific group facilitation skills. Such a professional growth 
(e.g., skills) is likely to help support PLWH across the HIV care 
continuum. Further, such a skill building, and eventual capacity 
building in group IPT, could benefit the Senegalese healthcare sector 
beyond HIV treatment and care.

Building capacity with non-specialists still warrants some 
consideration. One notable challenge in tasking non-specialists with 
the treatment of psychiatric disorders is that it exposes them to 
difficulties they are not trained to deal with, such as emotional 
overload and secondary trauma. In the present study, IPT-facilitators 
reported that listening to some of their patients’ stories was 
emotionally taxing and at times difficult to bear. Therefore, additional 
training geared towards management of difficult emotions and 
secondary trauma seems warranted.

In terms of how group IPT was perceived upon implementation, 
a number of challenges were identified. For IPT-participants, the main 
concerns were confidentiality and trust (at the outset of treatment), in 
addition to accessibility issues (e.g., transportation cost; stigma). For 
IPT-facilitators, “time demands” were most important.

Confidentiality and privacy of information (e.g., HIV status) 
shared in group is a basic issue often reported in qualitative studies 
with PLWH (26, 36). As such, reluctance to join or speak in group 
about private matters is rather expected. In the present study, 
confidentiality rules and exceptions were explained to participants at 
the outset of therapy and repeated whenever necessary. Despite some 
initial hesitation, IPT-participants came to accept and value group 
sessions. They eventually came to see the group as a safe place and 
progressed in therapy.

However, successful, an intervention is useless when patients that 
it could potentially help cannot be found. In the present study, PLWH 
with depression were difficult to identify. The difficulties were mainly 
related to stigma, but also partly associated with procedure. Both 
could be resolved. The stigma challenge may be tackled with awareness 
raising campaigns. By targeting the mental health implications of 
living with HIV, for instance, one is likely to sensitize PLWH to the 
medical reality of their condition and open a help-seeking pathway 
(with appropriate counseling and referral). Of this population, a 
portion is likely to present for help with their depression. Other 
PLWH with depression may be  identified directly by trained staff 
when accessing the healthcare system. In this vein, training social 
workers to identify depressed patients [e.g., mhGAP WHO manual 
(12)] would be valuable. Inasmuch as implementation of systematic 
depression screening is also necessary to facilitate access to care (43), 
we  are currently evaluating a framework for integrating and 
systematizing this procedure as a healthcare routine.

Another major barrier to service access (and therefore 
treatment implementation) was transportation cost, especially for 
those patients living far from the treatment facility. This finding 
confirms what we pointed out in our quantitative and cost analysis 
studies (25, 44). Transportation issues are quite common in Africa. 
To illustrate, a study in South  Africa identified healthcare site 
location as a major problem (in terms of distance to services), with 
recommendations to facilitate patient access to transportation and 
reduce travel fatigue (45). To be sure, accessibility remains a central 
issue in any program evaluation. Travel costs are an important 
barrier that can also drive up group IPT implementation costs, 
which calls for practical ways to improve treatment accessibility. 
One solution is to train personnel in more healthcare sites 
throughout the country so that group IPT becomes more accessible 
to patients living outside the capital, far from currently centralized 
service locations.

Treatment access, however, is not only a function of proximity. It 
is rather compounded by sociocultural factors. For example, stigma 
can compel patients to avoid facilities close to home for fear of being 
labeled and discriminated against in their community. In this vein, key 
populations (e.g., men who have sex with men) have more difficulty 
accessing care due to social, legal and stigma barriers—particularly in 
West Africa—and thus are exposed to a higher risk of mental health 
disorders, including depression (46, 47). As populations of interest 
(e.g., PLWH) remain highly stigmatized, finding solutions to improve 
treatment accessibility is critical. In this vein, interviewing study 
participants who had dropped out of therapy would have enabled us 
to gain a better understanding of such barriers.

Time demands due to group IPT activities and administration 
(e.g., recurring meetings; debriefings) were the main challenge 
reported by IPT-facilitators. This challenge, however, could be tackled 
within a task-shifting paradigm in line with a collaborative service 
delivery model. In the model, group facilitators (non-specialists) 
treating PLWH are helped by other facility staff, including specialists 
(48). This approach has two advantages: (1) it redistributes the burden 
of care in a more balanced way; and (2) it empowers group IPT 
facilitators and increases their resistance to burnout, especially when 
provided with a safe and supportive space for them to talk about their 
work and needs.

IPT-facilitators also pointed out that the WHO manual (used in 
training) could have benefited from minor revisions to enhance its 
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cultural relevance. This was specific to some case illustrations deemed 
incongruent with Senegalese ways of life, since these illustrations in 
the WHO training manual were primarily based on field work in East 
Africa (e.g., Uganda). Notwithstanding, the issue could be  easily 
resolved with some content adaptation (e.g., inclusion of cases from 
Senegalese life and culture). In effect, the WHO manual is clear that 
adaptation to local lifestyles, beliefs, and values is an integral part of 
its use and, therefore, its case illustrations cannot be taken literally 
across cultures and ecologies. However, if the point of content 
adaptation is raised here, it is primarily to alert researchers working 
cross-culturally to mind every aspect of their presentation, including 
examples used to illustrate IPT strategies and techniques—the prime 
targets of training. Related issues of cultural adaptation and remedies 
were described and discussed elsewhere (49).

Lastly, the above findings and recommendations pertain to the 
specific context of the study and its setting. In effect, it was conducted 
at a nationally-recognized university hospital, where working 
conditions were rather optimal compared to other healthcare facilities 
in the country. Future research should include other health care 
centers, preferably outside the capital (e.g., suburban/rural) to evaluate 
IPT perceptions, experiences and barriers in these different and less-
centralized contexts. Participants, especially facilitators, may have 
emphasized positive experiences with group IPT because of social 
desirability towards the interviewer. However, we are confident that 
this prevarication bias was likely limited since the interviewer was 
independent of the treatment team and because qualitative data 
corroborated the quantitave results.

5 Conclusion

The present qualitative evaluation of group IPT among PLWH 
in Dakar, Senegal, gives an overall impression of intervention 
success. Study participants, be  the IPT-participants or 
IPT-facilitators, reported positive experiences with group IPT. The 
description, elucidation, and subsequent discussion of these 
experiences provide a layer of understanding that cannot 
be attained by quantitative means alone. Participants were pleased 
with group IPT, both in terms of outcome as well as quality of 
experience. PLWH benefited clinically from group IPT, learned 
interpersonal skills and strategies to better manage their 
depression, and reported an improvement in quality of life that 
extended to the social and occupational domains. Group facilitators 
were able to learn and apply group IPT with relative ease and to 
integrate it into their work routine at the hospital, reporting 
increased self-efficacy, higher competence, and professional 
satisfaction. At a systems level, the use of a group intervention with 
a task-shifting approach appears to have been successful. As such, 
group IPT coupled with a task-shifting paradigm holds a promise 
in closing the mental health treatment gap.

The present study also highlights challenges that need to 
be addressed to facilitate group IPT implementation across the 
country. Since the study was conducted at a single facility (i.e., the 
national hospital in Dakar), additional studies are needed to 
evaluate facilitators and barriers to IPT implementation in other 
contexts. In this vein, future studies need to include different 
Senegalese facilities—with different systemic features and in 
various geographic locations—to assess how group IPT is perceived 

and experienced by PLWH and providers in variable healthcare 
settings and contexts.
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Background: Despite endeavors to achieve the Joint United Nations Programme 
on HIV/AIDS 95-95-95 fast track targets established in 2014 for HIV prevention, 
progress has fallen short. Hence, it is imperative to identify factors that can serve 
as predictors of an adolescent’s HIV status. This identification would enable the 
implementation of targeted screening interventions and the enhancement of 
healthcare services. Our primary objective was to identify these predictors to 
facilitate the improvement of HIV testing services for adolescents in Ethiopia.

Methods: A study was conducted by utilizing eight different machine learning 
techniques to develop models using demographic and health data from 4,502 
adolescent respondents. The dataset consisted of 31 variables and variable 
selection was done using different selection methods. To train and validate the 
models, the data was randomly split into 80% for training and validation, and 
20% for testing. The algorithms were evaluated, and the one with the highest 
accuracy and mean f1 score was selected for further training using the most 
predictive variables.

Results: The J48 decision tree algorithm has proven to be remarkably successful 
in accurately detecting HIV positivity, outperforming seven other algorithms with 
an impressive accuracy rate of 81.29% and a Receiver Operating Characteristic 
(ROC) curve of 86.3%. The algorithm owes its success to its remarkable capability 
to identify crucial predictor features, with the top five being age, knowledge of 
HIV testing locations, age at first sexual encounter, recent sexual activity, and 
exposure to family planning. Interestingly, the model’s performance witnessed 
a significant improvement when utilizing only twenty variables as opposed to 
including all variables.

Conclusion: Our research findings indicate that the J48 decision tree algorithm, 
when combined with demographic and health-related data, is a highly effective 
tool for identifying potential predictors of HIV testing. This approach allows us 
to accurately predict which adolescents are at a high risk of infection, enabling 
the implementation of targeted screening strategies for early detection and 
intervention. To improve the testing status of adolescents in the country, 
we  recommend considering demographic factors such as age, age at first 
sexual encounter, exposure to family planning, recent sexual activity, and other 
identified predictors.
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Introduction

In 2016, 2.1 million adolescents were infected with HIV, with 1.7 
million in sub-Saharan Africa (1). Effective antiretroviral treatment 
has decreased perinatal HIV infection, but challenges remain in 
treatment and care. Sub-Saharan Africa has the highest burden of 
HIV, with young women at higher risk (2–4). HIV testing is crucial 
for diagnosis, treatment, and prevention, including the prevention of 
mother-to-child transmission. A well-functioning HIV testing service 
is essential for reducing HIV-related illnesses and deaths (5–7).

HIV testing is a crucial public health program aimed at reducing 
the spread of HIV/AIDS and mitigating its impact on communities 
and national economies (8, 9). It serves as a critical entry point for 
HIV detection, care, treatment, prevention, and support services (10, 
11). HIV testing protects individuals who have been exposed to an 
HIV-positive partner and their infants from infection (12). The 
Sustainable Development Goals prioritize ending the HIV/AIDS 
epidemic by 2030, making prevention and control of the disease a 
critical agenda item (13). Studies show that HIV testing is the most 
cost-effective measure for preventing and controlling HIV 
transmission in Africa (14, 15). The Ethiopian government has 
embraced voluntary HIV counseling and testing as a key component 
of the country’s HIV/AIDS prevention and control efforts (16).

Regular HIV testing is crucial for meeting the Joint United 
Nations Programme on HIV/AIDS (UNAIDS) 95-95-95 targets by 
2030, which aim to ensure that 95% of people living with HIV are 
diagnosed, 95% of those diagnosed are receiving antiretroviral therapy 
(ART), and 95% of those on ART are virally suppressed (17). In 2016, 
the World Health Organization (WHO) expanded ART eligibility 
guidelines to ensure that all people living with HIV have access to 
treatment, with a focus on same-day ART initiation whenever feasible. 
This approach, known as “test and treat,” is an essential step towards 
achieving universal ART coverage and ending the HIV epidemic (18).

Despite women being at a higher risk of HIV infection, access to 
HIV testing remains uneven, particularly in sub-Saharan Africa where 
the prevalence of HIV among adults is alarmingly high. The uptake of 
HIV testing and counseling among women, including adolescent girls, 
remains low, even though they account for two-thirds of new 
infections globally (19–23). In Ethiopia, HIV voluntary counseling 
and testing (VCT) has been a key strategy in the country’s efforts to 
prevent and control HIV/AIDS. However, the utilization of VCT 
services among males, females, adults, and rural residents in Ethiopia 
is still inadequate (24).

Adolescents face barriers in accessing information and services 
related to HIV and reproductive health due to factors like age and 
socioeconomic status (22, 25). Given the high HIV burden in many 
countries, adolescence presents an opportunity for early intervention. 
Comprehensive data is essential for shaping accurate HIV-related 

messages and services before risky behaviors become entrenched. 
Socioeconomic and structural challenges such as poverty, limited 
education, and gender inequality can increase the risk of HIV 
infection (26, 27). While risk awareness is important, it is not enough 
to address the challenges of HIV/AIDs (5). Having a positive attitude 
towards HIV knowledge is influenced by factors like education, social 
status, and gender, which can contribute to better sexual and 
reproductive health policies (6). Previous studies conducted in various 
regions of the world have identified several factors that are significantly 
associated with HIV testing among men. These factors include marital 
status, age, educational level, region of residence, having multiple 
sexual partners, wealth index, condom use, exposure to mass media, 
and age at first sexual encounter (25, 27–31). Additionally, stigma 
towards HIV patients, comprehensive HIV knowledge, and engaging 
in risky sexual behavior have been found to have positive associations 
with HIV testing and counseling (6, 19, 22, 28, 31, 32).

The global coverage of HIV testing and counseling among 
adolescents is currently low (16). In Africa, where the age of first 
sexual encounter is decreasing, many adolescents are also contracting 
other sexually transmitted infections (STIs) such as gonorrhea, 
chlamydia, and (33) syphilis, which can potentially increase the risk 
of acquiring and transmitting HIV (2). Additionally, the lack of 
knowledge among adolescents about STI symptoms and modes of 
transmission further compounds these health challenges (17). While 
there have been a few studies conducted on these issues in Ethiopia (7, 
8), there is currently no study in the country that assesses HIV testing 
and counseling by using a machine learning algorithm. The use of 
algorithm-based prediction for HIV testing and identifying the most 
influential factors in adolescent HIV testing is a novel approach that 
has not been explored yet. Currently, there is a lack of research on 
machine learning prediction of adolescent HIV testing specifically in 
Ethiopia. Therefore, the main objective of this study is to utilize 
machine learning techniques to predict HIV testing and counseling 
among adolescents aged 15–24 years in Ethiopia.

Methods

Patient selection

The research-utilized data from a publicly available demographic 
and health survey conducted in the country. Out of the 12,688 data 
points collected, 8,186 were excluded from the study as they pertained 
to individuals who were either younger than 15 or older than 24 years 
old. Following the exclusion of these data points, the analysis 
concentrated on a group of 4,502 adolescents who were included in 
the study.

Outcome variable

In this study, we  referred to the outcome variable as “tested,” 
which indicated whether the adolescent had undergone HIV testing 
within the past 5 years. If the adolescent had been tested during the 
survey period, we coded the variable as “Yes.” On the other hand, if 
the adolescent had not been tested for HIV within the past 5 years, 
we coded the variable as “No”.

Abbreviations: ART, antiretroviral therapy; HIV, human immunodeficiency virus; 

ML, machine learning; Logit GB, logistic gradient boosting; LR, logistic regression; 

KNN, K-nearest neighbor; RF, random forest; ROC, receiver operating characteristic; 

STI, sexually transmitted infection; SVM, support vector machine; USAIDS, Joint 

United Nations Programme on HIV/AIDS; VCT, voluntary counseling and testing; 

WHO, World Health Organization.
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Data preprocessing

In this specific study, we made the deliberate choice to include 
individuals aged 15–24 years old. We  extracted from publically 
available data set of demographic and health survey of 2016.1 Then 
we filtered the data of adolescent in this data set. Our data was sourced 
from a de-identified demographic and health survey database, 
encompassing information from a total of 4,502 adolescent 
individuals. To ensure the integrity of our data, we  enlisted the 
expertise of two epidemiologists who collaborated on the project. 
Their valuable insights were instrumental in identifying and 
addressing any discrepancies such as noisy or abnormal values, errors, 
duplicates, and irrelevant data. Additionally, we meticulously reviewed 
the initial list of parameters to guarantee consistency in the data 
preprocessing stage. Ultimately, our analysis focused solely on the data 
pertaining to the 4,502 adolescents within the age range of 15–24 years 
old. To enhance clarity and coherence, we assigned appropriate labels 
to both nominal and continuous variables based on previous literature.

Random forest

The random forest (RF) algorithm is known for significantly 
improving the classification accuracy of a model. This is achieved by 
generating multiple decision trees. Each decision tree produces a 
result for a given sample, and the final result is determined based on 
the majority of the decision trees’ results (34). To maximize the 
performance of the RF algorithm, we  conducted hyperparameter 
tuning and 10-fold cross-validation for all our experiments. 
We  focused on tuning the same set of hyperparameters. These 
hyperparameters include the maximum depth values of the decision 
trees and the minimum number of samples required in a leaf node. In 
order to assess the quality of each node’s split, we used two criteria: the 
Gini index and entropy. Since the RF algorithm generates multiple 
decision trees, we utilized the “number of estimators” hyperparameter 
to control the number of trees created in the forest. The values 
we experimented with for this hyperparameter were 100, 200, and 300. 
It’s worth noting that each decision tree in the RF algorithm learns 
from random subsets of samples drawn from the dataset. The use of 
bootstrap sampling, which involves drawing samples with 
replacement, ensures the diversity and robustness of the decision trees. 
Additionally, we  tuned the “bootstrap” hyperparameter, which 
determines whether the entire dataset is used to build a decision tree. 
When set to “False,” the bootstrap parameter ensures that the entire 
dataset is used. On the other hand, setting it to “True” allows bootstrap 
sampling to take place. By carefully tuning these hyperparameters, 
we aimed to achieve the highest possible performance for the RF 
algorithm in our experiments.

Imbalanced data handing

In machine learning, dealing with imbalanced data can be  a 
significant challenge. This occurs when the distribution of classes in a 

1 https://dhsprogram.com/

dataset is uneven, which can lead to biased results in favor of the 
majority class. In the current dataset being analyzed, there is a 
substantial imbalance between the “not tested” and “tested” classes, 
with 2,950 and 1,552 cases, respectively. This imbalance can lead to 
inaccurate results and make it likely for new observations to 
be categorized into the majority class. To address this issue, the study 
utilized a method called synthetic minority over-sampling technique 
(SMOTE) from the imbalanced-learn toolbox. SMOTE generates 
synthetic samples for the minority class by interpolating between 
existing minority class samples. By applying SMOTE, the dataset was 
balanced, allowing for more accurate and unbiased training of 
machine learning models. If you are interested in learning more about 
the imbalanced-learn toolbox and the SMOTE method, you can visit 
their website at https://imbalanced-learn.org/stable/.

Predictive accuracy is a commonly used metric to evaluate the 
performance of machine learning algorithms. However, when working 
with imbalanced datasets, accuracy can be misleading and hinder the 
identification of underlying causes such as HIV testing. In this 
particular study, researchers employed various techniques to address 
the class imbalance issue in their dataset. They utilized Synthetic 
Minority Oversampling Technique (SMOTE) (35), which generates 
new samples by interpolating between existing samples and their 
neighbors (36, 37). Additionally, they employed random under-
sampling, which involves discarding samples from the majority class 
until the minority class reaches a predetermined percentage of the 
majority class (35). Another method used was Adaptive Synthetic 
(ADASYN), which generates synthetic data for harder-to-learn 
minority class samples, thereby reducing bias introduced by 
imbalanced data distribution. Through the application of these 
techniques, the researchers successfully achieved a balanced dataset 
(38). The outcome of their endeavors is discussed in detail in the result 
section of the study (39).

Feature selection

In the initial phase of our study, our primary aim was to identify 
key features that could accurately predict the HIV testing status of 
adolescents in Ethiopia. To achieve this, we conducted a thorough 
review of scientific literature by searching various databases. The 
findings from this review were then used to create a comprehensive 
questionnaire, which covered a wide range of predictors for HIV 
testing services. By incorporating these identified predictors, we aimed 
to develop a reliable tool for predicting HIV testing status. The SHAP 
analysis was done for the features. SHAP is a powerful technique that 
is independent of any specific machine learning model. It is used to 
calculate the Shapley values of the different features in a model, 
providing explanations for the model’s predictions. SHAP feature 
importance is determined by taking the average of the absolute values 
of the Shapley values for each feature. This approach allows for a 
comprehensive understanding of the impact each feature has on the 
model’s predictions.

During this stage, our main objective was to identify specific 
features that could accurately predict HIV testing status. We began by 
conducting a comprehensive review of scientific databases to 
determine the most relevant features. Based on this review, 
we developed a questionnaire that included predictors. We carefully 
compiled all the pertinent information to create the final version of 
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our data collection tool. By doing so, we aimed to ensure that our 
study would yield accurate and reliable results that could help inform 
future efforts to improve HIV testing services in Ethiopia. WEKA 
version 3.9 was used to select important features, R version 4.0.2 and 
python version 3.2 was used for the analysis of data. Figure 1 displays 
a flowchart that outlines the process used to select the final variables 
for a machine-learning model. This process involved five distinct 
steps. The first step involved removing features from the dataset that 
had a missing value greater than 30%. In the second step, features that 
were deemed irrelevant to the final outcome variable, such as reference 
date, patient ID, and accompanying information, were eliminated. The 
third step addressed collinearity, which can lead to duplicated features 
and skew the model’s results. Features with a collinearity greater than 
0.95 were removed from the dataset. By implementing these 
procedures, the most relevant and informative features for the 
machine learning model were identified, as shown in Figure 1. In this 
study, various feature selection methods were employed to identify the 
most relevant predictive features. These methods included recursive 
feature elimination (RFE), random forest feature importance, and the 

Boruta feature selection method. RFE is a technique used for feature 
selection, which begins with all the features in the training dataset and 
iteratively eliminates features until the desired number of features is 
reached. This method is particularly effective in reducing model 
complexity and improving the efficiency of machine learning 
algorithms. By utilizing these feature selection methods, the study 
aimed to identify the most informative features that contribute 
significantly to the predictive power of the model (40). This approach 
helps to streamline the data processing and enhance the accuracy of 
machine learning algorithms.

Model development

A comprehensive literature review was conducted to develop 
accurate predictive classifier models for HIV testing status (19, 33, 
41–45). The selection of suitable machine learning (ML) algorithms 
was based on the type and quality of the dataset utilized. Eight ML 
algorithms were employed to construct the individual testing 

Ini�al 

Dataset a�er data preprocessing 

and cleaning

If 30% of content missing was filtered at 1st step

Features not contribu�ng for ML was filtered at 2nd step

>0.95 collinearity was filters at 3rd step

Train-test split

80%

Training data

20%

Tes�ng data

In random forest model, we calculate cumula�ve 

contribu�on of features. Feature with zero contribu�on 

was filtered in 4th step 

In the 5th filter we Select features which 
cumula�ve distribu�on of 95% for the model

Select the features a�er 5th

filer in tes�ng data

Modeling 

FIGURE 1

The flowchart of variable selection for machine-learning algorithm model.
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prediction model: J48 decision tree, random forest (RF), k-nearest 
neighborhood (k-NN), Support Vector Machine (SVM), multi-layer 
perceptron (MLP), Naïve Bayes (NB), logistic gradient boosting (logit 
Boost), and logistic regression (LR). The data were analyzed using 
Weka software v3.9.2 python, and R software to implement the 
algorithms, analyze and calculate curves and criteria, and draw the 
confusion matrix.

Cross-validation

We used the EXPLORER module in WEKA to find the best 
hyperparameters for our models and evaluated their performance 
using tenfold cross-validation. We  ran experiments with WEKA’s 
EXPERIMENTER module and repeated the cross-validation process 
to ensure reliable results. We used an 80:20 ratio for training and 
testing, and calculated average performance metrics across ten runs. 
We choose stratified tenfold cross-validation to accurately estimate 
accuracy. Our approach aims to minimize errors and biases by using 
more data for training and validation. We used WEKA’s EXPLORER 
and EXPERIMENTER modules along with tenfold cross-validation 
for a robust evaluation and comparison of classification models. 
We selected stratified tenfold cross-validation as it strikes a favorable 
balance between bias and variance, making it a preferred technique 
for accurately estimating accuracy. It is worth emphasizing that 
tenfold cross-validation is widely employed in the fields of machine 
learning and data mining due to its advantages over traditional 
instance splitting methods. This provides a reliable and robust method 
for evaluating and comparing the effectiveness of classification 

models. The summary of machine learning pipeline presented on 
Figure 2.

Model evaluation

Evaluating the performance of a machine-learning model is 
essential for its success. In our study, we  thoroughly assessed the 
performance of our predictive models using various performance 
metrics, as outlined in Table 1. These metrics encompassed accuracy, 
specificity, precision, sensitivity, and the receiver operating 
characteristic (ROC) chart criteria. By leveraging these metrics, 
we effectively measured the effectiveness of our models in predicting 
HIV testing services of adolescents. To determine the best model for 
predicting HIV testing service of adolescent, we  compared the 
performance of each model using the aforementioned evaluation 
criteria. The results of this comparison are summarized in Table 2. 
Through a meticulous analysis and comparison of these evaluation 
criteria, we successfully identified the model that demonstrated the 
highest performance in predicting HIV testing. Our comprehensive 
evaluation process enabled us to select the most effective model and 
gain valuable insights and confidence in its predictive capabilities.

Association rule

The technique of association rule mining examines the 
correlations between multiple variables in a group, and it was first 
developed by Agarwal and Srikanth (46). In this study, an additional 
method was utilized to support the classification of machine learning 

DHS 
dataset Data preprocess Feature selec�on Train test split(10 fold CV)

Model performance evalua�on (Accuracy, AUC, F1 score)Select the best model

FIGURE 2

Workflow of machine learning for adolescent HIV testing prediction.
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algorithms for predicting adolescent HIV testing using R software. 
The apriori algorithm was employed to uncover associations between 
the selected features and the target feature (47). A minimal support 
degree of 0.00095 and a minimum confidence threshold of 90% were 
set to identify all potential association rules. This is because a rule is 
considered reliable if its confidence level is more than 80% (48). In this 
study, the main focus was on identifying features that are associated 
with adolescent HIV testing through the use of association rules. 
Specifically, the study utilized a technique known as classification 
association rules (49), which involves analyzing the features that are 
implied by the target features (Antecedent = > Consequent). The goal 
of this approach was to classify all the variables that contribute to HIV 
testing among adolescents and to identify the predictors that each 
category contributes to the testing. To evaluate the strength of each 
rule, the study used the metrics of Support, Confidence, and Lift. It is 
important to note that in this context, the sets of features represented 
by X and Y are mutually exclusive.

Rule X = > Y:

Support = 
Fequence X, Y

N

� � , Confidence = 
Frequency X,Y

Fequency X

� �
� �

, 

Lift = 
Frequency X,Y

Fequency X Frequency Y

� �
� � � �

Results

Patient characteristics and descriptive 
statistics

After applying our exclusion criteria and conducting a quantitative 
analysis of case records, we have identified a total of 4,502 adolescents 
in the database who met the eligibility criteria for our study. Among 
these participants, 3,339 (74.2%) adolescents were male, while 1,163 
(25.8%) adolescents were female. The mean age of the study 
participants was 19.09 (±2.841) years old. A majority of the study 
participants, 3,137 (69.7%), reported residing in rural areas. 
Additionally, 55.2% of the total 4,502 study participants had attended 

primary education. An overwhelming majority, 4,292 (95.3%) of the 
adolescents, had previously heard about AIDS. Out of the total study 
participants, 79.4% of them knew the place for HIV testing. Regarding 
awareness of sexually transmitted infections (STIs), the majority 
(95.7%) of the adolescents were aware of STIs (Table 3).

Data pre-processing results

In this particular study, various pre-processing steps were 
undertaken to handle missing or null values, encode categorical labels, 
and balance the dataset. Initially, the incomplete raw data and missing 
values were addressed using the imputation technique. 
Supplementary Figure S1 provides a breakdown of the percentage of 
missing values for each feature, which shows that the feature know the 
place of HIV testing 210 (4.66%), alcohol drinking 16 (0.3554%), and 
stigma 210 (4.66%) having the highest and the only percentage 
missing data in adolescent HIV testing data set. These missing values 
were imputed using the simple imputation technique. To prepare the 
data for the model, it was necessary to convert input and output 
features into numerical values. This was accomplished by utilizing the 
one-hot encoder to encode categorical variables found in the dataset. 
The dataset consisted of thirty one features with a single target feature. 
One-hot encoding is a valuable encoding technique for classification 
tasks. This technique transformed each categorical value into a new 
column with one-hot encoding, and the label values were created as 
new columns with values of either 1 or 0.

Imbalance data handling

The current study aimed to address the issue of data imbalance 
and enhance the effectiveness of machine learning algorithms. Various 
techniques were employed to balance the dataset. The outcome feature 
revealed that the majority of observations (65.5%) were classified as 
not tested for HIV, while a smaller portion (34.5%) were tested. To 
balance the dataset, under-resampling, SMOTE, and ADASYN 
techniques were utilized, each employing a different approach to 
either maximize the minority class or decrease the majority class. The 
performance of each balancing technique was compared using 
selected supervised classification machine learning algorithms, with a 
focus on accuracy and AUC. In the unbalanced dataset, the random 
forest algorithm achieved a higher AUC of 84.9% compared to other 
classifiers, while the J48 decision tree had a higher accuracy of 82.4%. 
In the ADASYN approach, the J48 decision tree classifier achieved a 
higher accuracy of 83.1%, while logistic regression achieved a higher 
AUC of 79.9%. When comparing different balanced sampling 
methods using a J48 decision tree classifier, the SMOTE sampling 
technique performed the best, with an accuracy of 89.3% and an AUC 
of 86.3%. ADASYN was the second most effective method, with an 
accuracy and AUC of 83.1 and 76.9%, respectively. However, the 
under-sampling technique was found to be the least effective, with an 
AUC of 73.4% and an accuracy of 78.2% (Table 4).

Overall, the study demonstrated that employing balanced 
sampling methods can significantly improve the performance of 
machine learning algorithms on imbalanced datasets. The results 
suggest that SMOTE and ADASYN are effective techniques for 
balancing imbalanced data, while under-sampling may not be the 

TABLE 1 Confusion matrix.

Output Predicted value

Actual value Tested (+) Not tested (−)

Tested (+) True positive (TP) False negative (FN)

Not tested (−) False positive (FP) True negative (TN)

TABLE 2 The performance evaluation measures.

Performance criteria Calculation

Accuracy (TP + TN)/(TP + TN + FP + FN)

Sensitivity/recall TP/(TP + FP)

Precision TP/(TP + FN)

Specificity TN/(TN + FP)

F1 score
2� �

�
precision recall

Precision recall
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TABLE 3 Descriptive statistics of the current study conducted in Ethiopia.

Feature Value Frequencies Feature Value Frequencies

Residence Rural 3,137 (69.7%) Age Mean ± SD 19.09 ± 2.841

Urban 1,365 (30.3%)

Educational level No education 513 (11.4%) Total children ever born Zero 4,207 (93.4%)

Primary 2,484 (55.2%) > = 1 child 295 (6.6%)

Secondary 1,102 (24.5%)

Higher 403 (9.0%)

Region Tigray 504 (11.2%) Number of household 

member

1–3 members 979 (21.7%)

Afar 252 (5.6%) 4–6 members 1876 (41.7%)

Amhara 588 (13.1%)

Oromia 603 (13.4%) ≥7 members 1,647 (36.6%)

Somali 378 (8.4%)

Benishangul 327 (7.3%)

SNNPR 569 (12.6%)

Gambella 338 (7.5%)

Sex of household head Male 3,339 (74.2%) Number of living children Have no child 4,219 (93.7%)

Female 1,163 (25.8%) One and above 283 (6.3%)

Literacy Cannot read at all 839 (18.9%) Recent sexual activity Never had sex 3,166 (70.3%)

Able to read only part of 

sentences

729 (16.2%) Active in the last 

4 weeks

622 (13.8%)

Able to read whole part of 

sentences

2,878 (63.9%) Not active in the last 

4 weeks

714 (15.9%)

No card on required language 53 (1.2%)

Blind/visual impaired 3 (0.1%)

Wealth index Poorest 993 (22.1%) Currently working Yes 1,519 (33.7%)

Poorer 608 (13.5%)

Middle 625 (13.9%) No 2,983 (66.3%)

Richer 759 (16.9%)

Richest 1,517 (33.7%)

Knowledge of ovulatory 

cycle

Did not have knowledge 1,097 (24.4%) Awareness on STI Yes 4,307 (95.7%)

Have knowledge 3,405 (75.6%) No 195 (4.3)

Knowledge of any 

contraceptive method

Know no method 209 (4.6%) Worked in last 12 months No 1,257 (27.9%)

Know any methods 4,293 (95.4%) In past year 262 (5.8%)

Currently working 2,983 (66.3%)

Respondent circumcised No 455 (10.1%) Ever heard of AIDS Yes 4,292 (95.3%)

Yes 4,033 (89.9%)

I do not know 14 (0.3%) No 210 (4.7%)

Current marital status Never in union 4,014 (89.2%) Alcohol drinking Yes 1764 (39.3%)

Married 488 (10.8%) No 2,722 (60.7%)

Age at first sex Not had sex 3,166 (70.3%) Intimate partner violence Yes 1,472 (32.7%)

Between 8 and 15 years 248 (5.5%) No 3,030 (67.3%)

Between 16 and 24 years 1,088 (24.2%)

Ever been tested for 

HIV

Yes 1,552 (34.5%) Resource control Yes 901 (20.0%)

No 2,950 (65.5%) No 3,601 (80.0%)

Know a place to get HIV 

test

Yes 3,576 (79.4%) Media exposure Yes 3,108 (69.0%)

No 926 (20.6%) No 1,394 (31.0%)

(Continued)
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most effective approach. The study in question faced a significant issue 
of imbalanced data, which could potentially hinder the performance 
of the classifying algorithm. To tackle this problem, a balanced 
sampling method was deemed crucial. Unbalanced data poses a 
challenge to machine learning, as values from the minority class or 
rarely occurring classes may be mistakenly classified as instances of 
the majority class. To address this issue, the study applied SMOTE to 
the unbalanced dataset, resulting in an increase in the total number of 
records (Figure 3). The classifier and the balanced sampling method 
were compared with other classifiers using training accuracy and 
AUC. Therefore, the study primarily relied on AUC to compare the 
classifier and the balanced sampling method. Overall, the use of a 
balanced sampling method proved to be effective in overcoming the 
issue of imbalanced data, and the study’s findings highlight the 
importance of considering AUC when evaluating the performance of 
classification algorithms on imbalanced datasets.

J48 decision tree model performance

In this experiment, the objective was to evaluate the effectiveness 
of different classifiers in predicting the HIV testing status of 

adolescents. The primary goal of the analysis was to assess the 
accuracy of the predictions made by the chosen classifier. Among the 
classifiers that were selected, the random forest classifier exhibited 
particularly robust performance on the balanced dataset compared to 
the others. Once the best model was identified, hyper-parameter 
tuning and feature selection were performed. Additionally, the 
significance of the predictor for viral failure was determined to further 
evaluate the model’s performance.

J48 decision tree with selected features

This study aimed to assess the effectiveness of the J48 decision tree 
classifier in predicting HIV testing among adolescents and compare it 
with two other feature selection methods: Boruta feature selection and 
recursive feature elimination. The findings, as depicted in Figure 4, 
revealed that the J48 decision tree feature importance method 
outperformed both Boruta feature selection and recursive feature 
elimination. It achieved impressive results, including a sensitivity of 
81.3%, specificity of 80.9%, precision of 81.0%, f1-score of 81.14%, and 
an AUC of 0.863. These outcomes strongly suggest that the J48 
decision tree feature importance method is the most suitable approach 

TABLE 4 Compares imbalanced data handling techniques using accuracy and area under the curve.

Algorithms Comparison 
method

Unbalanced SMOTE Under-sampling ADASYN

Random forest Accuracy 69.7 72.3 81.0 75.4

AUC 71.9 77.9 69.6 70.6

Logit Boost Accuracy 78.2 74.8 82.6 75.8

AUC 74.0 81.0 69.8 72.7

J48 decision tree Accuracy 82.4 89.3 78.2 83.1

AUC 79.6 86.3 73.4 76.9

Naïve Bayes Accuracy 65.7 73.9 69.7 82.5

AUC 69.2 81.3 75.3 71.0

SVM Accuracy 67.0 72.7 76.4 65.4

AUC 70.8 66.8 73.5 62.5

KNN Accuracy 70.5 68.7 69.0 70.3

AUC 69.8 67.8 70.3 67.3

LR Accuracy 75.0 75.2 78.8 69.9

AUC 702 82.1 65.3 73.0

MLP Accuracy 63.7 71.4 75.6 70.8

AUC 81.0 76.4 73.4 67.5

Feature Value Frequencies Feature Value Frequencies

Have you ever chewed 

chat?

Yes 3,648 (81.0%) Fear of Stigma and 

discrimination

Yes 4,046 (94.3%)

No 854 (19.0%) No 246 (5.7%)

Exposure to family 

planning

Yes 2,768 (61.5%) Number of Sexual partner Have no sexual partner 2,924 (87.2%)

Only one 487 (10.8%)

No 1734 (38.5%) Two and above 91 (2.0%)

Smoking status Yes 71 (1.6%) Health insurance Yes 4,295 (95.4%)

No 4,431 (98.4%) No 207 (4.6%)

TABLE 3 (Continued)
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for accurately predicting adolescent HIV testing. Conversely, Boruta 
feature selection and recursive feature elimination were found to 
be less effective in this context. Consequently, the J48 decision tree 
classifier was selected as the feature selection method for this study. 
Among all the features examined, the most significant predictors of 
HIV testing were age, knowledge of the place for HIV testing, age at 
first sexual encounter, recent sexual activity, exposure to family 
planning, and the number of sexual partners (see Table 5).

J48 decision tree with hyperparameter 
tuning

After carefully selecting the most suitable classifier, this study 
proceeded to apply hyperparameter tuning or optimization to 
compare it with the default hyperparameter settings. Figure 5 visually 
represents the performance of the default hyperparameter 
configuration against the hyperparameter tuning approach when 
using the random forest classifier. The results indicated that the default 
hyperparameter configuration performed better than the tuned 
hyperparameters. Based on these findings, it was concluded that the 

random forest classifier with default hyperparameters outperformed 
the one with tuned hyperparameters. Consequently, the study decided 
to utilize the random forest classifier with default hyperparameter 
settings. The J48 decision tree classifier, after undergoing 
hyperparameter tuning, achieved impressive metrics, including a 
precision of 88.6%, an f1-score of 91.1%, a sensitivity of 89.3%, and a 
specificity of 80.9%. It is worth noting that the J48 decision tree 
classifier with hyperparameter tuning outperformed all other 
classifiers in terms of the area under the curve (AUC). In summary, 
the study ultimately presented the default hyperparameter tuning and 
hyperparameter tuned shown in Figure 5.

Feature selection methods

In our analysis of the dataset, we utilized the Pearson Correlation 
Coefficient (PCC) as another feature selection method. PCC is a 
statistical measure that helps determine the correlation between two 
random attributes. The correlation value, represented by “r,” ranges 
from −1 to +1. By applying PCC to measure the correlation between 
the attributes and the target variable, which in this case is “adolescent 
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HIV testing,” we were able to identify which features were positively 
or negatively correlated with the target class. The results of this 
analysis are presented in Table 6, which lists the correlation values of 
each feature with respect to the target variable. The feature with the 
highest correlation value is “know the place of HIV testing,” with a 
value of 0.337. Additionally, “age” exhibits a correlation of 0.317, while 
“age at first sex” has a correlation of 0.306 (Table  6). A positive 
correlation indicates that the variables are positively associated, 

meaning that as the value of x increases, the value of y also increases, 
and vice versa.

After studying the correlation of the predictors to the target, 
we also took into consideration the collinearity. Collinearity happens 
when two predictors are linearly associated or having a high 
correlation to each other, and both were used as predictors of the 
target variable (21). Multicollinearity may also happen, which is a 
situation wherein the variable has collinearity with more than one 
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FIGURE 4

Comparison features selection method in adolescent HIV testing in Ethiopia.

263

https://doi.org/10.3389/fpubh.2024.1341279
https://www.frontiersin.org/journals/public-health


Alie and Negesse 10.3389/fpubh.2024.1341279

Frontiers in Public Health 11 frontiersin.org

predictors in the dataset. We used the Variance Inflation Factor (VIF) 
to detect the collinearity of the predictors in the dataset. The VIF starts 
from 1 to infinity, and the value of 1 means that the features were not 
correlated. VIF values less than 5 are moderately correlated, while VIF 
values of 10 and above are highly correlated and a cause of concern 
(21). The VIF values of each predictor in the dataset can be seen in 
Table 7.

Table  7 presents the Variance Inflation Factor (VIF) for each 
predictor in the dataset. The highest VIF value is observed for the 
variable “total children ever born,” which stands at 25.109. Other 
predictors such as “working in the last 12 months,” “current marital 
status,” “recent sexual activity,” and “residence” also exhibit relatively 
high VIF scores, although they are lower than 5. A VIF between 1 and 
5 suggests that these predictors are not strongly correlated and can 
be  considered for inclusion in the adolescent HIV testing model. 
Therefore, it is recommended to include “working in the last 
12 months,” “current marital status,” “recent sexual activity,” and 

“residence” as predictors when building the adolescent HIV testing 
model. In addition, we used SHAP plot of feature selection. Based on 
SHAP plot age, wealth, sexual activity, educational status, exposure to 
family planning, IPV, know the place of HIV testing and awareness on 
STI and AIDS were identified (Figure 6).

Data analysis and feature selection

A comprehensive literature review has thoroughly examined 31 
features that contribute to HIV testing services for adolescents. 
Through a feature evaluator, the significance of these factors was 
assessed, resulting in the identification of 20 highly important 
variables during the feature selection process. However, only 20 
features were included in the analysis, while others were excluded 
based on specific criteria outlined in Figure 1.

TABLE 5 Features degree of importance in predicting HIV testing status of the adolescents in Ethiopia.

S/N Features name Feature value S/N Features name Feature value

1 Age 0.31733 11 Awareness on STI 0.15434

2 Know place of HIV testing 0.31543 12 Knowledge on contraceptive 0.14893

3 Age at first sex 0.28301 13 Knowledge on ovulatory cycle 0.14607

4 Recent sexual activity 0.26688 14 Literacy 0.13507

5 Exposure to family planning 0.24512 15 Wealth index 0.1285

6 Number of sexual partner 0.2015 16 Marital status 0.12292

7 Media exposure 0.1997 17 Alcohol drinking 0.11765

8 Residence 0.1916 18 Intimate partner violence 0.11203

9 Educational level 0.18108 19 Household members 0.08716

10 Awareness on AIDS 0.16044 20 Number of children 0.08367

TABLE 6 The correlation of predictors to adolescent HIV testing attributes.

Feature Correlation value Feature Correlation value

Residence −0.192 Age 0.317

Educational level 0.294 Total children ever born 0.084

Region 0.130 Number of household member 0.165

Sex of household head −0.008 Number of living children 0.080

Literacy 0.171 Recent sexual activity 0.271

Wealth index 0.236 Currently working 0.059

Knowledge of ovulatory cycle 0.146 Awareness on STI 0.154

Knowledge of any contraceptive 

method

0.149 Worked in last 12 months 0.062

Respondent circumcised 0.013 Ever heard of AIDS 0.160

Current marital status 0.123 Alcohol drinking 0.117

Age at first sex 0.306 Intimate partner violence −0.112

Know a place to get HIV test 0.337 Media exposure 0.200

Have you ever chewed Chat? 0.057 Stigma and discrimination 0.050

Exposure to family planning 0.245 Number of Sexual partner 0.198

Smoking status 0.032 Health insurance 0.026

Resource control 0.071
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To predict the HIV testing status of adolescents, the significance 
of each factor was calculated, leading to the selection of 20 predictors 
for machine learning (ML) algorithms. Among these predictors, age 
emerged as the most important factor for HIV testing services, with a 
value of 0.31733. On the other hand, the total number of children 
born was found to be the least important predictor, with a value of 
0.08367. The importance of each feature in the dataset was calculated 
and presented in Table 5, displaying the variables in descending order 
of ranking.

Developing and evaluating models

In this study, our objective was to predict HIV testing among 
adolescents by selecting the most optimal features and utilizing eight 
different machine learning (ML) algorithms. These algorithms 
included J48, RF, LR, MLP, logit Boost, k-NN, SVM, and NB. To 
evaluate the performance of each algorithm, we conducted 10-fold 
cross-validation with a seed value of two and assessed various metrics, 
such as sensitivity, specificity, accuracy, precision, and the receiver 
operating characteristic (ROC) curve. The results of the cross-
validation are presented in Table  8. Our experimental findings 
revealed that the J48 decision tree algorithm outperformed the other 

ML algorithms in accurately predicting adolescent HIV testing. It 
achieved impressive performance metrics, including a sensitivity of 
81.30%, specificity of 80.90%, accuracy of 81.3%, precision of 81.0%, 
and an ROC value of 86.3%. Figure 7 visually depicts the performance 
metrics of the ML algorithms used in this study, while Figure  8 
presents a comparison of the area under the ROC curve for these 
algorithms. Notably, the SVM algorithm exhibited the lowest 
performance with an ROC value of 66.8% according to the ROC 
analysis. Figure 9 presents the false positive rate and true positive rate 
of each algorithm. For a comprehensive summary of the performance 
evaluation of each algorithm, please refer to Table 8.

Association rule result

This study utilized the J48 decision tree feature importance 
method to select relevant features. Subsequently, the association 
mining rules were applied using the apriori algorithm for 
interpretation and a comparison of the best-selected features. From 
the association mining rules, a total of nine rules were identified with 
a confidence value of over 90% and the highest lift or interestingness. 
Among these rules, the twenty most significant ones were chosen for 
predicting adolescent HIV testing. The absolute minimum support 
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count of the apriori algorithm was 2,251  in support of 0.5 and 
confidence of 0.9. The summary of quality measures of association 
rule mining analysis indicated that minimum support value = 0.5018, 
confidence = 0.9461, lift = 0.9924. The total rules of this apriori 
algorithm of this study was 712,602 done by 48 s.

Rule 1 indicated that individuals know the place of HIV testing 
(yes), intimate partner violence (=no), had media exposure (=yes), 
number of sexual partner (=more than one), awareness on AIDS 
(=yes), awareness on STI (=yes), sexual activity (=active in last 
4 weeks), age at first sex (=between16 to 24 years), marital status 
(=married), knowledge on contraceptive (=knowledgeable), number 
of children (=one and above), knowledge on ovulatory cycle (=yes) 
and exposure to family planning (=yes) then the possibility of HIV 
testing was 95.33% of confidence with support value = 95% and Lift 
value = 31.444.

Rule 2 means that being rural residence, awareness on AIDS 
(=yes), awareness on STI (=yes), sexual activity (=active in last 
4 weeks), age at first sex (=between16 to 24 years), marital status 
(=married), knowledge on contraceptive (=knowledgeable), number 
of children (=one and above), knowledge on ovulatory cycle (=yes) 
and literacy (able to read and write) the adolescent will be 92.24% 
chance of HIV testing with support = 93% and Lift = 33.334.

Rule 3 means that if age greater than 18 years old, education 
(=secondary), age at first sex (16–24 years), recent sexual activity 
(active in last 4 weeks), exposure to family planning (=yes), and had 
media exposure the probability of adolescent HIV testing is 100% of 
confidence with support of 0.00255, Lift = 31.233%.

Rule 4 showed that if the adolescent attended secondary 
education, age above 18 years, intimate partner violence (=no), had 
media exposure, number of sexual partner (more than one), had 
awareness on AIDS, and had awareness on STI a then the possibility 
of the adolescent for testing HIV is 100% of confidence, 
support = 0.00222, Lift = 33.377.

Rule 5 means that if the adolescent attended secondary education, 
know the place of HIV testing, age at first sex (16–24), urban 
residence, and had knowledge on contraceptives then the possibility 
of adolescent HIV testing is 100% confidence and support = 0.001033, 
Lift = 32.64.

According to the association rule analysis, it was found that 
several factors strongly predict adolescent HIV testing in Ethiopia. 
These factors include knowing the place of HIV testing, being above 
18 years old, having a secondary education or higher, engaging in first 
sexual activity above the age of 16, living in urban areas, having recent 
sexual activity, being exposed to family planning information, having 
more than one sexual partner, being aware of STIs and AIDS, and 
having media exposure. The association rules indicate a strong 
relationship between these independent features and the dependent 
feature (adolescent HIV testing). This is supported by the lift values, 
which are greater than one. This suggests that the presence of these 
factors increases the likelihood of adolescents getting tested for HIV 
in Ethiopia. In summary, the association rule analysis highlights the 
significant predictors of adolescent HIV testing in Ethiopia, 
emphasizing the interconnections between various factors and the 
importance of these factors in promoting HIV testing 
among adolescents.

Discussion

In this study, the researchers aimed to develop a highly accurate 
machine-learning model for predicting HIV testing among 
adolescents in Ethiopia. What sets this research apart is its focus on 
exploring new predictor variables that have not been previously 
investigated. To achieve this, the researchers analyzed secondary data 
from the demographic and health survey of Ethiopia, which provided 
them with relevant information on the testing status of adolescents, 
their medical history, and demographic characteristics.

The researchers conducted a comprehensive study on predicting 
HIV testing status using various statistical analysis techniques and 
feature selection methods. They utilized a range of machine-learning 
models, including J48 decision tree, RF, k-NN, MLP, NB, logit Boost, 
SVM, and LR models. Among these techniques, the J48 decision tree 
model demonstrated the highest performance, achieving an accuracy 
of 81.29%. It also showed a sensitivity of 81.30%, precision of 81.0%, 
specificity of 80.90%, and an ROC of approximately 86.30%. These 
results indicate that the J48 decision tree is an exceptionally effective 
machine-learning technique for this specific task. The study also 
revealed that the J48 decision tree, KNN, MLP, LR, Naïve Bayes, and 
XGBoost models exhibited good prediction performance, with ROC 
values above 76.4%. These models also demonstrated superior 

TABLE 7 VIF of predictors in the dataset.

Feature VIF value Feature VIF value

Residence 2.063 Age 1.442

Educational level 1.383 Total children ever 

born

25.109

Region 1.312 Number of 

household member

1.108

Sex of household 

head

1.024 Number of living 

children

1.301

Literacy 1.460 Recent sexual activity 3.624

Wealth index 1.415 Currently working 1.192

Knowledge of 

ovulatory cycle

1.057 Awareness on STI 1.215

Knowledge of any 

contraceptive 

method

1.097 Worked in last 

12 months

16.599

Respondent 

circumcised

1.015 Ever heard of AIDS 1.213

Current marital 

status

3.294 Alcohol drinking 1.145

Age at first sex 1.375 Intimate partner 

violence

1.088

Know a place to get 

HIV test

1.109 Media exposure 1.372

Have you ever 

chewed Chat?

1.144 Stigma and 

discrimination

1.034

Exposure to family 

planning

1.214 Number of Sexual 

partner

1.596

Smoking status 1.014 Health insurance 1.062

Resource control 1.378
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FIGURE 7

Visual comparisons of ML algorithm capabilities for adolescent HIV testing services.

diagnostic efficiency compared to other models trained with the same 
parameters. Overall, this research provides valuable insights into the 
development of machine-learning models for predicting HIV testing 
services among adolescents. Implementing these models could 
potentially enhance adolescent HIV testing status and reduce the 
number of undiagnosed chronic HIV carriers in the country.

Age has the most significant impact on an individual’s HIV testing 
status compared to other factors. Any change in age can have a more 
pronounced influence than other variables. Older individuals are more 
likely to undergo HIV testing. Moreover, individuals who are aware of 
the locations where HIV testing is available have a higher likelihood of 
getting tested. Additionally, the age at which adolescents first engage in 
sexual activity also plays a role in their HIV testing behavior in 
Ethiopia. This could be due to increased access to information and 
improved decision-making abilities among adolescents. Furthermore, 
it appears that those who are sexually active are more likely to seek HIV 
testing compared to their counterparts. Individuals with lower levels of 
education tend to have less knowledge about HIV risk mitigation 
measures, thereby increasing their vulnerability to HIV. This highlights 
the importance of HIV testing services in providing individuals with 
knowledge and awareness about HIV prevention.

FIGURE 6

SHAP plot of features selected.
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Recent studies have also investigated the potential predictive 
algorithms for HIV testing services among adolescents. For instance, 
Mutai et al. (43) developed a prediction model using six machine-
learning techniques, with the XGBoost algorithm showing promising 
results. They identified factors such as sex, age, relationship with 
family head, highest level of education, highest grade at school level, 
work for payment, avoiding pregnancy, age at first experience of sex, 
and wealth quintile as having the highest weights in their model. These 
findings align with our own research, which predicts HIV testing 
status among adolescents based on nationally representative data. 
Another study involving 6,346 men who have sex with men indicated 
that the RF algorithm performed best, with an AUC of 0.942 compared 
to other three machine learning algorithms (50). Overall, these studies 
contribute valuable knowledge to the field of HIV testing prediction 
models, offering insights into the potential factors and machine-
learning techniques that can be utilized to improve testing services 
among adolescents.

Several research studies have investigated the application of 
machine learning (ML) techniques for predicting HIV testing and 
HIV infection among different population category in different 
countries. A longitudinal study conducted among 2,564 adolescent 
indicated that Random forest was the best model of predicting risky 
behaviour of the adolescents with AUC = 0.84 on training data and 
0.87 on testing data as compared with other four algorithm of the 
study (51). Based on other study conducted on HIV and STI testing 
at a clinic, ten algorithms were used for prediction testing (52). Out of 
those ten algorithms, the XGBoost model demonstrated the highest 
accuracy with an AUC of 62.8% and an F1 score of 70.8%. In another 
study that involved 55,151 males and 69,626 females in East and 
South  Africa, the gradient boosting trees algorithm was found to 
be the most effective in predicting HIV status (53). This implies that 
machine-learning was the best predictor of testing services and 
identifies the best features of the outcome.

A 81.3% sensitivity was required in ensuring that 81.3% of 
individuals tested and knew their status. With the J48 decision 
algorithm, we utilized 20 most predictive variables accordingly to 
establish the number required to screen to know one individual with 
HIV. There community-based and facility-based screening were 
studies in previous literatures (54). This implies J48 decision tree 
predicts the testing of adolescent in Ethiopia. Our study revealed that 
the J48 decision tree model algorithm outperformed other models, 
emerging as the top performer. Interestingly, our findings differ from 
Orel’s research in terms of the predictors identified, except for the 

consistent identification of individual age and wealth as predictors of 
the disease (55). The possible justification for variation could 
be variation in demographic characteristics of the study participants.

There are alternative screening methods available; however, they 
do come with certain limitations. Universal screening, for instance, 
involves conducting tests on all patients in healthcare facilities. While 
this approach can be effective, it may not be cost-effective in situations 
where the incidence of the condition being screened for is low like 
Ethiopia (56). Indicator-condition-guided testing, which fails to 
consider important factors such as age, sex, and medical conditions, 
overlooks their association with a reduced risk of HIV transmission 
(57). In settings where HIV prevalence is high, it is effective to target 
well-established risk groups, such as families (through index contact 
elicitation), to reach individuals at high risk (58). However, this 
approach may unintentionally neglect lesser-known or harder-to-
define subgroups that are also vulnerable (59), resulting in inefficient 
resource allocation (60). Even in the absence of recognized risk 
factors, self-assessment provides a means of identifying individuals at 
high risk. Therefore, it is crucial to consider targeted testing and 
demographic factors like age in order to achieve the first 95% of the 
UNAIDs target in the country.

An individual’s perception of risk is influenced by their level of 
awareness about HIV and its related factors (61). Sometimes, 
unexpected or uncontrolled exposures to the virus can go unnoticed. 
In the case of a widespread outbreak, it may not be obvious which 
demographic subgroups should be targeted for prevention efforts. 
Merely providing Pre-Exposure Prophylaxis to established high-risk 
subgroups, such as young people or mobile populations, may not 
be effective. Therefore, it is important to consider a PrEP technique 
that takes into account individual characteristics in a more nuanced 
way (62). This approach could help reduce the cost of preventing new 
HIV infections. Our method offers an alternative to the limitations 
mentioned earlier and could potentially complement existing 
strategies for identifying individuals who would benefit the most from 
enhanced mitigation measures.

Conclusion

In our study, we utilized country-level demographic and health 
services data to develop a groundbreaking model for predicting 
adolescent HIV testing services. This model incorporates 
demographic characteristics that were carefully developed after an 

TABLE 8 Performance evaluation of the selected ML algorithms for HIV testing prediction.

Algorithm Sensitivity (%) Specificity (%) Precision (%) Accuracy (%) Area under 
ROC (%)

F1 score

Random forest 72.90 61.8 72.3 72.3234 77.9 72.598

Logit boost 74.80 73.96 74.10 74.8334 81.0 74.448

KNN 68.70 55.32 68.1 68.725 67.80 68.398

MLP 71.4 67.26 71.1 71.4349 76.4 71.249

LR 75.2 78.47 74.6 75.2332 82.1 74.898

J48 decision tree 81.3 80.9 81.0 81.2972 86.3 81.149

Naïve Bayes 73.9 87.80 74.5 73.9449 81.3 74.198

SVM 72.7 60.53 71.7 72.701 66.8 72.196
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extensive review of a large dataset, showcasing its superior 
predictive capacity compared to existing literature. The main 
objective of our model is to prioritize early identification of barriers 
to testing high-risk patients and optimize the utilization of strained 
public healthcare systems.

We strongly believe that our proposed technique has the potential 
to significantly enhance healthcare systems’ decision-making processes, 
enabling precise and targeted HIV testing strategies in countries. This, 
in turn, empowers adolescents by promoting HIV testing and designing 
well-organized testing strategies. Our study specifically focused on 
creating and evaluating machine learning-based prediction models for 
HIV testing services in Ethiopia, utilizing 20 key predictors. Among 
the eight machine learning algorithms tested, the J48 decision tree 
model demonstrated the highest classification accuracy and precision. 
This suggests that our proposed model can effectively predict 
adolescent HIV testing, thereby optimizing the allocation of limited 
resources in the country and surpassing the achievement of the 
95–95-95 target. Importantly, our model identified age as the highest 
predictor of adolescent HIV testing, while the number of children ever 
born was the lowest predictor.

In conclusion, the integration of machine learning algorithms with 
comprehensive national-based data enables accurate classification of 

individuals for HIV testing services. This advancement holds great 
promise in improving healthcare outcomes and resource management, 
particularly during the ongoing pandemic. Surveys providing detailed 
individual-level data, including demographic characteristics, social 
history, laboratory tests, and disease results, have become more available. 
Leveraging these datasets through advanced approaches can significantly 
aid in the prevention, diagnosis, and testing of HIV and other diseases. 
By incorporating this approach into community-based or facility-based 
testing programs, it becomes possible to identify individuals at high risk. 
However, further studies are required to refine this model, effectively 
integrate it, and apply it in real-world primary care settings.

Limitation and strength

This retrospective study analyzed demographic and health survey 
data that exhibited irregularities and imbalances. To address this issue, 
the researchers took measures to balance the dataset by removing 
noisy and inadequate records. Specifically, they focused on tackling 
the problem of imbalanced classes, where the number of records 
related to the HIV-tested class was significantly lower than the tested 
or never tested (1,552 vs. 2,950).
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FIGURE 8

Comparison of ROC area under the curve in the study conducted among adolescents HIV testing status in Ethiopia.
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To evaluate the performance of each machine learning algorithm, 
various criteria were utilized. Furthermore, external validation of the 
proposed model was conducted using multi-center country-level data, 
aiming to enhance the generalizability of the predictions. However, it 
is important to note that the researchers relied on self-reported data 
from the demographic and health survey, which may introduce 
inconclusiveness and potentially impact the training data.

For future research, the researchers recommend that behavioral 
features be  incorporated to further enhance prediction accuracy. 
Additionally, it is crucial to monitor the dynamic variations of 
significant features over time to better identify adolescents HIV testing 
in the countries. While the study provides valuable insights using the 
available data, there are areas for improvement and avenues for further 
research to enhance the understanding and prediction of HIV testing 
services in this specific sub-population group in Ethiopia.
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Asian-born gay, bisexual, and 
other men who have sex with 
men in Australia: a qualitative 
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Background: Achieving virtual elimination of HIV transmission in Australia 
requires a combination of high treatment rates and high testing coverage among 
individuals at risk of acquiring HIV. HIV self-testing (HIVST) is an additional testing 
approach for key populations.

Objective: We aimed to examine the knowledge, attitudes, and practices of 
HIVST among Asian-born gay, bisexual and other men who have sex with men 
(GBMSM).

Methods: This qualitative study used semi-structured interviews of overseas-
born GBMSM of Asian background in Australia. Participants were recruited from 
personal networks, social media platforms, snowballing, and the Melbourne 
Sexual Health Centre. Twenty-five participants were purposively sampled with a 
range of ages and previous levels of experience with HIVST. Interview transcripts 
were imported into Nvivo 12 for data management.

Results: The age of the participants ranged from 19 to 44  years, with a median of 
30  years. Most were unaware of HIVST before the interview, and only a few had 
ever used one. All had limited sexual health knowledge (i.e., HIV testing, PrEP) 
before they arrived in Australia. Upon learning about HIVST during the interview, 
many expressed willingness to use HIVST, but in limited circumstances, such as 
traveling overseas, interim testing while taking on-demand PrEP, and point-of-
sex testing. Almost all were open to distributing HIVST to their casual partners 
or friends, especially those they knew who engaged in high-risk sexual practice 
(i.e., condomless anal sex) and were not engaged in sexual healthcare. About half 
still preferred conventional serology testing because of regular HIV testing as 
part of PrEP prescription and the need for testing for other sexually transmitted 
infections.
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Conclusion: HIVST may be an acceptable additional testing approach for HIV 
testing among Asian-born GBMSM. Peer education and secondary distribution 
may help raise HIVST awareness and use.

KEYWORDS

HIV, self-test, diagnosis, men who have sex with men, qualitative

1 Introduction

The goals of the Joint United Nations Program on HIV/AIDS 
(UNAIDS) include ensuring 95% of people living with HIV (PLHIV) 
are diagnosed, 95% of those diagnosed are receiving antiretroviral 
therapy (ART), and viral suppression is achieved by 95% of those 
receiving ART by 2030 (1). Expanding HIV testing is a crucial entry 
point toward achieving global HIV status awareness and the 
elimination HIV transmission. While facility-based HIV testing using 
conventional serology is recommended, barriers to facility-based HIV 
testing, such as fear of disclosure, fear of stigma and discrimination, 
persist (2). In October 2021, the Therapeutic Goods Australia (TGA) 
approved the Atomo (Atomo diagnostics, Australia) HIV self-test kit, 
a blood-based HIV self-test, for sale over the counter in pharmacies 
across Australia to expand HIV testing (3).

The most recent Australian HIV surveillance report indicates a 
notable reduction in notifications of HIV among Australian-born 
GBMSM, with a decline of 61% (from 522 in 2012 to 200 in 2021) 
since 2012. In contrast, the decline among overseas-born GBMSM was 
comparatively modest, at 31% (from 257 in 2012 to 176 in 2021) (4). 
Furthermore, Asian-born GBMSM constituted the highest percentage 
(57%) of late HIV diagnoses among overseas-born individuals in 2021 
(4). The observed variation cannot be entirely attributed to sexual 
practices; rather, they suggest the presence of a potential inherent 
disparity in the utilization of HIV testing and care among Asian-
born GBMSM.

Asian-born GBMSM often face social and cultural stigma 
surrounding same-sex attraction and HIV in their country of origin 
(5). Despite experiencing greater acceptance and sexual freedom in 
Australia, the stigma and shame around their sexual identities have 
persisted and affected their lived experience in Australia (6). Asian-
born GBMSM who have migrated to or hold temporary visas in 
Australia, such as students or permanent migrants, are subject to 
marginalization due to their sexual orientation, race, ethnicity and 
migration status (6, 7). In addition, limited knowledge of navigating 
the Australian health system, language barriers, and financial 
constraints may also result in a lack of knowledge about HIV 
prevention strategies, including testing (7). The internalized stigma 
and prejudice stemming from their intersectional identities can 
impact their HIV-related health behaviors (8).

This study aimed to explore the knowledge, attitudes and practices 
of HIVST among Asian-born GBMSM in Australia and, in turn, to 
understand the social, medical and cultural issues that may hinder 
HIVST access. The objectives were to (1) identify the barriers that may 
prevent Asian-born GBMSM from accessing HIVST, (2) explore 
strategies that can increase HIVST knowledge and uptake among 
Asian-born GBMSM, and (3) contrast the experiences of Asian-born 
GBMSM who have used HIVST with those who have not and identify 

the social and personal factors that may favor HIVST usage. Findings 
from this study can be used to tailor interventions aimed at expanding 
Asian-born GBMSM’s access and use of HIVST in Australia.

2 Materials and methods

In this study, a qualitative descriptive methodology was adopted. 
The qualitative descriptive approach is characterized by its pragmatic 
nature, as it prioritizes the provision of a description of participants’ 
experiences and perspectives over an interpretive analysis driven by 
theory (9, 10). This methodology is frequently used in the healthcare 
sector to address questions of clinical interest. This approach is useful 
when there is limited knowledge available on a specific subject (9, 10), 
and is therefore appropriate for exploring the attitudes and practices 
of Asian-born GBMSM toward HIVST in Australia. This study has 
been reported in accordance with the Relevance, Appropriateness, 
Transparency, and Soundness (RATS) guidelines for qualitative 
research (11).

2.1 Research team and reflexivity

Semi-structured interviews were conducted to gather perspectives 
on undergoing HIV testing as GBMSM. The interview schedule was 
jointly designed by the research team, including: TRP (PhD), a female 
research fellow in sexual health with extensive experience in sexual 
health and conducting qualitative interviews; JJO (FAChSHM, PhD), 
a male sexual health physician and researcher with a special interest 
in increasing access to sexual health services among underserved 
populations; and YZ, a female PhD candidate at Monash University. 
Collectively, the team members have decades of experience in this 
field of study, varying sexual identities and cultural backgrounds, 
including two people of Asian ethnicity. As a result, the researchers’ 
clinical and cultural experiences will have influenced the type of 
questions they asked and affected how they interpreted the interviews.

YZ conducted all interviews. The participants had no prior 
relationship with YZ and were informed that the study aimed to 
understand knowledge, attitudes and practices of HIV self-testing 
among Asian-born GBMSM due to their increasing rate of HIV.

2.2 Recruitment

Purposive sampling was used to recruit participants who 
identify as Asian-born GBMSM (Table 1). Individuals of any HIV 
status could be  involved in the study. The participants were 
recruited through advertising via posters within personal networks, 
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community organizations, universities, social media platforms, 
snowball sampling (where interviewees were encouraged to refer 
interested friends) and the Melbourne Sexual Health Centre 
(MSHC) from 30 January to 30 May, 2023. Those interested in 
participating scanned a QR code on the posters to fill out a brief 
survey on Qualtrics, which asked about their demographic details 
and gender and sexual identity to verify their eligibility. They were 
subsequently sent a plain-language statement via email and 
arranged an online interview. Informed verbal consent was obtained 
on the day of the interview.

2.3 Data collection

The interviews were conducted and recorded through Zoom by 
YZ in English from February to May 2023 and were digitally recorded. 
Participants received a Zoom link to YZ’s password-protected 
personal meeting room, with each participant receiving a randomly 
generated password. Upon joining, YZ locked the meeting room to 
prevent others from joining. Participants had the option to enable or 
disable their camera during the interview. Verbal consent and the 
interview content were separately video recorded to maintain 
confidentiality. Immediately following the interviews, YZ documented 
contextual information regarding the interview and the participant, 
including non-verbal cues (e.g., hesitation, eye contact) and other 
pertinent details. During the interview, YZ showed and explained to 
the participants an information sheet on HIV self-testing. The 
participants were remunerated with an AUD$50 (US$33) voucher 
upon the completion of the interview. The audio recordings from the 
interviews, lacking identifying data, were sent to a professional 

transcription service and transcribed verbatim. Subsequently, YZ 
reviewed the transcripts for accuracy.

2.4 Data analysis

Data analysis adhered to a descriptive qualitative approach, 
generating data that delineate the details of the who, what, and where 
aspects of events or experiences (12, 13). The coding and analysis 
performed in this study were primarily guided by the interview-
schedule questions and topics, which were informed by the relevant 
literature in the field and the specific clinical questions of interest to 
the research team. YZ undertook the initial reading and coding of 
each transcript. The transcripts were then imported into NVivo 12 
(QSR International Pty Ltd., United States) for data management. YZ 
categorized the codes and constructed them into preliminary themes 
through an iterative coding process. A subset of transcripts was read 
and coded by TRP. YZ and TRP met regularly to examine the 
interview transcripts and discuss the codes, reaching a consensus on 
whether to merge some codes, remove others or generate new ones. 
Each transcript was re-examined, and the themes were further revised, 
refined, and compared to determine their similarities and differences. 
Periodic meetings were held to review the data and generate themes 
and sub-topics until 25 interviews were completed. No significant 
disparities in interpretation were observed. At that point, a 
collaborative meeting was held among the three researchers (YZ, TRP 
and JO) to discuss and reach a final consensus on the themes and that 
no more new themes were constructed (14, 15). This collaborative 
approach was used to develop a nuanced interpretation of the data and 
reduce bias in the data interpretation (16).

A descriptive analysis of the demographic data was conducted 
using Stata 17 (StataCorp LP, College Station, USA).

2.5 Data trustworthiness

To ensure the trustworthiness of the data, four criteria, namely 
credibility, dependability, transferability, and confirmability, were 
employed (17). Credibility was demonstrated through the use of well-
established qualitative research methods. Prior to data collection, the 
interviewers established a working rapport with participants through 
previous interactions during the survey on Qualtrics and email 
correspondences. During data collection, an iterative approach was 
used to rephase previously asked questions. This was done to verify 
and gain deeper understanding of the information provided by 
participants based on their original responses (18). Member checking 
was conducted in the interview through paraphrasing and 
summarizing participant statements at intervals and at the conclusion 
of each discussion topic. The participants were provided with a copy 
of the study transcript for checking within a week of completing their 
interview to minimize recall bias. 18 participants responded with no 
changes, except one who replied with minor changes to the transcript. 
The remaining six did not provide any feedback. To ensure 
dependability, detailed descriptions of the study processes have been 
provided to facilitate replication by future researchers (18). For 
transferability, comprehensive details about the study methods have 
been included to aid in understanding and comparing the findings 
with those of similar studies. Confirmability was addressed by 

TABLE 1 Sampling framework, eligibility criteria and interview schedule 
topics.

Eligibility criteria  • Gay or bisexual or other men who have sex with 

men (GBMSM)

 • Cis or transgender men

 • Aged 18 years or older

 • Have basic or conversational English 

language proficiency

 • All HIV status

 • Born in Asia, defined as:

Bangladesh, Bhutan, Brunei, Cambodia, China, 

East Timor, Hong Kong, India, Indonesia, Japan, North 

Korea, South Korea, Laos, Macau, Malaysia, Maldives, 

Mongolia, Myanmar, Nepal, Pakistan, Philippines, 

Singapore, Sri Lanka, Taiwan, Thailand or Vietnam

Sampling framework  • Range of ages

 • Length of time in Australia

Interview schedule 

topics

 • HIV and STI knowledge

 • Preferred HIV prevention strategies

 • HIV testing experience as a GBMSM in the country 

of origin

 • HIV testing experience as a GBMSM in Australia

 • Knowledge and experience of HIVST kit

 • Secondary distribution of HIVST kit

 • Partner testing using an HIVST kit

HIVST, HIV self-testing; GBMSM, gay, bisexual, and other men who have sex with men.
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supporting the findings with verbatim quotes from study 
participants (18).

3 Results

Forty-six people expressed interest in participating in the study, 
of which 43 satisfied the eligibility requirements. Among eligible 
participants, 30 scheduled an interview; however, five did not attend 
their scheduled interview and could not be reached to reschedule. In 
total, 25 completed interviews before data collection was discontinued. 
No person living with HIV participated in the study. All except one 
participant kept their camera on during the interview. The duration of 
the interviews ranged from 36 to 94 min, with a median of 52 min. The 
age of the participants ranged from 19 to 44 years, with a median of 
30 years [interquartile range (IQR): 27–34 (Table 2)]. There were 20 
(80%) self-identified gay men and five bisexual men. Most were from 
Mainland China (n = 16; 64%). Eight participants (32%) reported ever 
having used an HIVST kit in their country of origin or Australia. 
Although transgender men were eligible, none participated.

The qualitative data were organized into three major descriptive 
themes, and eight subthemes were constructed from the study 
(Figure 1 and Table 3).

3.1 Knowledge

3.1.1 Knowledge of HIV and HIV prevention/
testing in their country of origin

All the participants reported limited sexual health knowledge (i.e., 
HIV testing window period, HIV prevention such as PrEP, post-
exposure prophylaxis) before they arrived in Australia. Most reported 
that discussions on sexual health and HIV were rare or discouraged 
in their respective countries of origin. HIV was perceived as a ‘dirty’ 
disease, and HIV-related stigma remained widespread within their 
communities in their country of origin. They believed that getting 
HIV was akin to a death sentence and there was no treatment upon 
diagnosis. Although some participants were aware of the importance 
of HIV testing, they were unsure where to get tested.

People are very conservative. We  are ashamed to talk about it 
[HIV]. It's considered a taboo. I had many questions. I had never 
spoken to a doctor or a healthcare professional before about all these. 
Back then, I didn’t know about PrEP… The schools and universities, 
they don't provide any sexual education to students in India. –
Participant 25, 19 years old, India.

They [the people in the country of origin] make this word [HIV] 
really serious. They keep telling stories of people who die from this 
disease and there is no medicine to treat it. Once you get it, you die 
from it. –Participant 02, 25 years old, China.

3.1.2 Knowledge of HIV and HIV prevention/
testing after arrival in Australia

Nearly all participants reported increased sexual health knowledge 
after they arrived in Australia, particularly among those who regularly 

TABLE 2 Participant demographics (N  =  25).

n (%)

Age (years)

 18–24 2 (8)

 25–34 18 (72)

 > = 35 5 (20)

Sexual identity

 Gay 20 (80)

 Bisexual 5 (20)

Country of origin and ethnicity

Mainland China

 Han 14 (56)

 Manchu 1 (4)

 Tujia 1 (4)

Taiwan

 Chinese 1 (4)

Singapore

 Chinese 2 (8)

Malaysia

 Chinese 1 (4)

Philippines 1 (4)

South Korea 1 (4)

India

 Hindi 1 (4)

 Rajasthani 1 (4)

Vietnam 1 (4)

Occupation

 Undergraduate student 3 (12)

 Postgraduate student 3 (12)

 Working 19 (76)

Length of time in Australia

 <=12 months 3 (12)

 1–5 years 9 (36)

 6–10 years 5 (20)

 >10 years 6 (24)

Ever used HIVST

 No 17 (68)

 Yes 8 (32)

Currently on PrEP

 No 12 (48)

 Yes 13 (52)

Residential location in Australia by State

 Victoria 15 (60)

 New South Wales 2 (8)

 Queensland 1 (4)

 Western Australia 4 (16)

 South Australia 1 (4)

(Continued)
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visited sexual health clinics for HIV testing. Some participants learnt 
about PrEP as a HIV prevention method after arrival in Australia. 
They appreciated the sexual health staff ’s patience and expertise in 
addressing their concerns and educating them on HIV prevention 
strategies. Most were introduced to sexual health clinics by their 
friends or partners.

Every time I go there [MSHC], I ask one question and I get new 
information. Along the way, then I  start to learn how HIV is 
transmit between people and then start to learn some words, Like 
U=U. Or have some PrEP before high-risk sex and how HIV is 
related to high-risk sex. My fear about HIV got less and less and less. 

I know I need to get tested every 3 months or something like that. 
–Participant 02, 25 years old, China.

3.1.3 Knowledge and use of HIVST in country of 
origin

Eight participants from China had previously utilized HIVST kits 
in their country of origin. Each participant reported a precipitating 
factor that motivated them to undergo an HIV self-test. Most 
indicated that they used HIVST for point-of-sex testing before 
engaging in sex or following a potentially high risk of exposure. Some 
opted for HIVST to circumvent facility-based testing, citing concerns 
about confidentiality, privacy and the stigmatizing attitudes of 
healthcare personnel at testing centers.

I bring the self-testing kit to hook up. So before we  have some 
intimacy, we just do the test first. Especially when I meet some new 
people, definitely I  have to get tested. –Participant 14, 27 years 
old, China.

3.1.4 Knowledge and use of HIVST in Australia
Seventeen participants were unaware of HIVST before their 

interviews, and most, upon learning about HIVST during the 
interviews, were interested in learning more about it. Only two were 
aware of the availability of such kits for purchase in Australia, and 
both were prior users of HIVST in their country of origin.

I have never heard of it (HIV self-testing kit) until I  read that 
document (HIV self-test information sheet) that you sent me. I don’t 
know I can buy that in Australia. Before this. I don’t know where 
they have that because I’ve never seen it before at the pharmacy. –
Participant 15, 29 years old, China.

Furthermore, one participant who practices as a general 
practitioner (GP) in Australia was unaware that HIVST was available 
in Australia. He felt that more work was needed to increase awareness 
of HIVST among primary-care physicians in Australia.

Until today I didn't know it was an option for self-testing. I'm not 
sure ASHM [Australasian Society for HIV, Viral Hepatitis and 
Sexual Health Medicine] had even told practitioners that this is an 
option. More work needs to be done around raising awareness. –
Participant 05, 36 years old, Singapore.

Several participants who had previously utilized HIVST chose to 
continue using these kits after arriving in Australia, having brought 
them from their country of origin. This was motivated by concerns 
surrounding disclosing their medical information to authorities. 
They identified medical confidentiality, visa and immigration 
aspirations as complicating factors that deterred them from accessing 
facility-based testing. The fear of potentially discriminatory 
immigration practices and being deported from Australia because of 
their HIV status, if they tested positive, contributed to choosing to 
self-test.

I was still a student at the time and I'm like, what if I  catch 
something and then my visa will be cancelled and everything? What 

TABLE 2 (Continued)

n (%)

 Australian Capital Territory 1 (4)

 Northern Territory 1 (4)

Education level

 Diploma 1 (4)

 Bachelor 10 (40)

 Master/Post-graduate diploma 13 (52)

 PhD 1 (4)

Initial purpose in Australia

 Study 21 (84)

 Travel 1 (4)

 Work 2 (8)

 Relocation with family 1 (4)

Current visa type

 Student 6 (24)

 Work/Temporary graduate visa 6 (24)

 Partner/spousal 3 (12)

 Permanent residency 5 (20)

 Citizen 5 (20)

Medicare1

 Yes 14 (56)

 No 11 (44)

Usual HIV prevention method

 PrEP only 10 (40)

 Condom only 9 (36)

 Both PrEP and condom 3 (12)

 None but sexually active 3 (12)

Usual HIV testing venue

 General practice 9 (36)

 University clinic 1 (4)

 Sexual health centre 13 (52)

 Community-based testing centre 1 (4)

 None 1 (4)

1Australia’s universal healthcare insurance scheme for residents.
HIV, human immunodeficiency virus; HIVST, HIV self-testing; PhD, Doctor of Philosophy; 
PrEP, Pre-exposure prophylaxis.
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if they (healthcare staff) report me? –Participant 11, 29 years 
old, China.

One participant reported continuing to use HIVST, although 
he visits a GP for other health issues.

I see my GP for my eczema … One time I tried to ask about HIV 
testing and PrEP, she asked me if I was having sex with boys. I felt 
bad. I didn’t want to tell [her] my sexual identity so I said no. They 
don't really say something weird, but I can feel from their eyes and 
their postures. So I  just test myself. –Participant 22, 36 years 
old, China.

3.2 Attitudes toward HIVST in Australia

3.2.1 Willingness to use HIVST among non-HIVST 
users

More than half of the participants who had not used HIVST 
before were open to HIVST, with a particular inclination being 
observed among individuals not on pre-exposure prophylaxis (PrEP). 
They agreed they would use HIVST had they been aware of it. The 
most cited motivation to use HIVST was its convenience, discretion, 
and prompt results. HIVST was seen as eliminating the prolonged 
experience of dread and ‘anxiety [associated] with waiting for 
conventional serology results’.

Yes, I would love to try it [HIVST]. It's quick, just 15 minutes. 
Otherwise, I have to wait for one week for the results [conventional 
serology]. And during that one week, even I knew that I wouldn't 
get HIV, but I still worry. –Participant 20, 27 years old, China.

One participant had purchased an HIVST kit in Australia after 
seeing an advertisement for it on a dating app (Grindr), as he preferred 

to handle his HIV diagnosis alone rather than in a clinical setting 
because the hospital environment is stressful for him.

3.2.2 Unwillingness to use HIVST among 
non-HIVST users

Most participants already engaged in sexual health care expressed 
reluctance toward utilizing HIVST and were inclined toward 
conventional serology. This was either due to their adherence to 
regular testing because of taking daily PrEP or their desire to undergo 
testing for other sexually transmitted infections (STIs) besides HIV.

I test HIV as well as other STIs in every three months at least. It's 
mandatory to get my PrEP prescription here. That took away the need 
to do self-testing after sex. –Participant 01, 38 years old, Taiwan.

Cost was a critical factor in their decision-making process to 
purchase an HIVST kit. They were reluctant to pay for an HIVST kit, 
citing the availability of cost-free conventional testing as a viable 
alternative for those attending sexual health clinics. Nevertheless, 
upon being queried about their willingness to use HIVST if it could 
be provided free of charge, all indicated a readiness to do so.

Because pathology test is covered by Medicare now, as a PR. So I do 
not have to pay anything, whereas you have to pay $30 for a self-
testing kit. But if it’s free, why not? I would love to try. –Participant 
02, 25 years old, China.

Other concerns cited include the accuracy of the HIVST and the 
long window period compared to conventional serology (after 
knowing about it at the interview).

I wouldn't, because accuracy is not that high or like a hundred 
percent. Also because of the window period. I  want to get an 
accurate result. I  can't just stop having sex for 3 months. –
Participant 09, 33 years old, China.

FIGURE 1

Summary of interview participants’ responses toward HIV self-testing.
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A few had concerns and a lack of confidence in performing the 
HIVST correctly.

I would let a professional do it. I don't trust myself cutting myself 
open. –Participant 07, 31 years old, China.

Two participants perceived their risk of contracting HIV as low, 
as they were in monogamous relationships, and hence did not see the 
need for HIV testing. One participant was averse to HIVST and 

refrained from undergoing any HIV screening. The primary factor 
leading to this was a fear of knowing his HIV status and anticipated 
social isolation from his friends and community if he tested positive 
for HIV.

"Okay, I'm not going to go for HIV test because I'm clean. I can 
be friend with you, " because they'll be like, "Oh, my God, if you have 
HIV don't touch me." And you don't want to be treated differently. 
–Participant 18, 26 years old, China.

TABLE 3 Major themes and subthemes of knowledge, attitudes and practices of HIVST among 25 Asian-born gay, bisexual and other men who have sex 
with men.

Knowledge Knowledge of HIV and HIV prevention/testing in country of origin

Knowledge of HIV and HIV prevention/testing after arrival in Australia

Knowledge and use of HIVST in country of origin

 ▪ Participants who knew about HIVST were exclusively from China

 ▪ Point of sex testing, testing after high-risk exposure

 ▪ Avoid facility-based testing due to perceived stigma

Knowledge and use of HIVST in Australia

 ▪ Little to no awareness of the availability of HIVST in Australia

 ▪ Avoid facility-based testing due to internalized stigma, migration or confidentiality concerns

Attitude Willingness to use HIVST among non-HIVST users

 ▪ Yes:

   - Quick, discreet, prompt results

   - “Prefer to process HIV diagnosis by themselves, not in a clinical environment”

 ▪ No:

   - Preference for conventional serology

   - Prefer to undergo STI testing at the same time

   - On daily PrEP, thus HIV testing is already done every three months

   - HIVST is pricey

   - Low perceived self-risk of HIV

Accessibility of HIVST in Australia

Preference for anonymous access to HIVST kits

Practices Opportunities to use HIVST/ situations that they would find HIVST useful

 ▪ Traveling (including going back to the country of origin)

 ▪ Point-of-sex testing

 ▪ Interim testing when taking on-demand PrEP

Willingness toward secondary distribution

 ▪ Yes:

   - Distribute to gay friends and partners

 ▪ No:

   - Fear of being judged and the sensitive nature of HIVST

Willingness toward partner testing

 ▪ Yes:

   - Point-of-sex testing with casual sex partners (i.e., one-night stand) for self-protection, for peace of mind

   - With a regular partner (i.e., fuckbuddy, boyfriend, husband, partner) if engaging in condomless sex

   - Within an open relationship—builds trust

   - As a baseline test within a monogamous relationship

 ▪ No:

   - Might not be feasible to persuade a casual sex partner to test

   - Kill the mood

Opportunities/ recommendations to promote HIVST as told by HIVST users and non-users

 ▪ Avenues to promote HIVST

 ▪ Information needed from HIVST

   - Where, how, accuracy

 ▪ Translated into different languages, pictorial, QR code

HIV, human immunodeficiency virus; HIVST, HIV self-testing; PhD, Doctor of Philosophy; PrEP, Pre-exposure prophylaxis.
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3.2.3 Accessibility of HIVST in Australia
Among participants who were interested in HIVST, there was a 

preference for more anonymous access. Some expressed that they 
would opt for HIVST; however, they hesitated due to the associated 
stigma and apprehension regarding potential judgment if they were 
observed purchasing the test at a pharmacy. For one participant, the 
hesitancy to purchase HIVST was related to internalized stigma 
associated with HIV and HIV testing:

There is some stigma. It could happen that when I'm speaking [to 
the pharmacist], some of my friends could be there or could hear 
what I'm asking for. Obviously, even if you have left your country, 
still, that thing [stigma associated with HIV and HIV testing] 
carries with you. It's not an on/off switch where I can just turn it off. 
–Participant 16, 28 years old, India.

Nevertheless, nearly all indicated that if HIVST kits were available 
through retail, they should be available off the shelf rather than behind 
the counter. Placing HIVST kits on the shelves would enhance their 
visibility, thereby heightening public awareness of the availability of 
HIVST. Additionally, they feared embarrassment or stigma if they 
approached the pharmacist.

Why make it another step harder for people that doesn't want to get 
find out. Why not just put it [HIVST kit] on the shelf? –Participant 
08, 34 years old, Malaysia.

A few participants suggested using vending machines for 
purchasing HIVST kits.

You know those coin machine selling condoms, can do the same for 
HIVST. Put in universities. I can buy it when there's no people and 
put it in my wallet or my pocket to hide, very quickly. –Participant 
04, 27 years old, China.

3.3 Practices

3.3.1 Opportunities to use HIVST
Participants who indicated a desire to use an HIVST kit expressed 

a willingness to do so under certain circumstances, such as when 
traveling or when access to facility-based HIV testing is limited. Some 
pointed out they may opt for HIVST when returning to their country 
of origin to circumvent facility-based testing.

Because firstly, during travelling, because it's easy and convenient. 
If I'm a tourist, I can't just stay for another week to wait for the 
results. Secondly, if I'm in India, then I would use a self-test, do it in 
a locked room with nobody else there. So I don’t have to go to the 
clinic. –Participant 25, 19 years old, India.

Some spoke about considering HIVST for point-of-sex testing or 
situations in which they engaged in sexual activity that increased the 
risk of HIV transmission.

You need to keep one or two around you just in case there is always 
a moment that you or your partner take off the condom. Especially 

if you go to an orgy and people have something [an STI/HIV] and 
just protect yourself. –Participant 06, 25 years old, China.

A few said they would use HIVST as interim testing when on 
PrEP, especially if they used on-demand PrEP and perceived 
conventional serology every 3 months as inconvenient.

If you're taking on demand, you can probably stretch it out to six 
months or even longer. It would be nice to have the option to do the 
HIV self-test without having to go to the doctor. –Participant 05, 36 
years old, Singapore.

3.3.2 Willingness to engage in secondary 
distribution

When the possibility of peer distribution of HIVST kits was raised, 
most demonstrated a positive attitude toward distributing HIVST to 
their gay friends or sexual partners. Some suggested they would most 
likely distribute the HIVST kits to their friends and sexual partners 
who are not using PrEP or who they know are engaging in sexual 
activities where HIV transmission is likely to occur. The participants 
considering distributing the HIVST kits tended to be socially connected 
to the gay community and not in a regular partnership.

Yeah, but if I can prioritize, I would distribute them to someone 
who's sexually active and who has more than one partner and that 
I know that are not taking PrEP. –Participant 03, 26 years old, 
South Korea.

Some were optimistic but also cautious about distributing HIVST 
kits, citing fear of being judged and the sensitivity of HIVST. A 
participant said that providing HIVST could be  seen as being 
judgmental toward someone’s sexual behavior.

I'm kind of implying, "You are at risk of having HIV, so that's why 
I'm giving you this testing kit." I don't want my friend to think that 
I'm judging them. –Participant 24, 32 years old, Vietnam.

3.3.3 Willingness toward partner testing
With a few exceptions, most were willing to use an HIVST kit if 

requested by a sexual partner. More than half would consider asking 
their sexual partner to use an HIVST kit, particularly if they are not 
on PrEP. Among those who opt for partner testing, most would 
conduct HIVST in the company of their casual sexual partners (e.g., 
one-night stand, sex with random strangers). They perceived that 
using the HIVST kits together would give them a sense of 
psychological well-being and enhance their sexual experience by 
confirming their partner’s HIV-negative status.

Everyone can claim, "Yeah, yeah, I am, so on. I am (HIV) negative. 
For safety purposes, it [partner testing] would be really nice. I think 
it's a matter of making it as a practice, especially if it's a casual sex. 
–Participant 10, 34 years old, Philippines.

However, there were also concerns regarding the feasibility of 
persuading their sex partner to engage in HIVST. A few were worried 
whether conducting the test before sex would ‘kill the mood.’
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It may kill the vibe a little bit because when people are just going 
there for sex and if you  don't let them know beforehand that 
you wanted to test together, then it might change the dynamics. –
Participant 01, 38 years old, Taiwan.

Some who were in a relationship and/or have regular sex partners 
(i.e., someone they engage in sexual activities regularly) would consider 
HIVST. These participants perceived that using HIVST together would 
demonstrate trust and a sense of security in their relationships. Among 
these participants, those in open relationships expressed the benefit of 
HIVST. One participant, who was in a monogamous relationship, saw 
HIVST as a mechanism to solidify his relationship.

I will feel very safe, and I will love him more [if we use HIVST 
together]. It will help to build trust. If we use it regularly, there's one 
more level of trust… It builds your relationship. –Participant 04, 27 
years old, China.

One participant was very supportive toward partner testing as 
he recounted his experience of doing partner testing with an HIVST 
kit in his country of origin, wherein he discovered that the other 
individual had a reactive test result.

In my last relationship, we were doing the partner testing [with 
HIVST kits]. So he was positive, and I was negative at that time. 
I freaked out. We always had unprotected sex. I was scared to death. 
–Participant 14, 27 years old, China.

3.3.4 Opportunities/recommendations to 
promote HIVST as told by HIVST users and 
non-users

A universal theme was that a more proactive approach to publicizing 
HIVST would be beneficial in increasing the awareness and uptake of 
HIVST. Some highlighted the need for non-judgmental HIVST 
advertising that includes all people, regardless of sexual orientation.

But in a way that it will not make people think, "Oh, it's just only 
for the gay people." I think it [HIVST] should be promoted just to 
general public, not just to gay community. More non-judgmental 
would be really cool. –Participant 08, 34 years old, Malaysia.

Participants expressed a desire for additional information 
regarding the availability of HIVST kits in Australia, instructions on 
their usage, and the accuracy of the test. Some hoped the instructions 
would be translated into multiple languages and with visual aids.

Different languages will make it easier, not everyone is fluent in 
English, and they might not understand the professional terms. It's 
very important to put different languages. And it feels more 
personal, as well. –Participant 02, 25 years old, China.

4 Discussion

This study makes a unique contribution to the literature by 
canvassing the views of participants from various Asian backgrounds 

on HIVST and drawing on past testing experiences to shed light on 
their knowledge and attitudes toward HIVST. Our analysis revealed 
that all participants had limited sexual health knowledge before they 
arrived in Australia, and most were unaware of the availability of 
HIVST in Australia before the interview. Upon learning more about 
HIVST, many subsequently expressed a willingness to use 
HIVST. However, they mostly would not alter their current HIV 
testing routines (preferring conventional serology for its free cost, 
accuracy, and concurrent STI testing) but could envision using the kits 
in specific situations, including during casual encounters, while 
traveling, or for interim testing when taking on-demand PrEP. Almost 
all were open to distributing HIVST to their gay friends or sexual 
partners, especially those they knew were not engaged in sexual health 
care. They were also interested in partner testing, primarily with 
non-regular sexual partners for peace of mind or with regular sexual 
partners when engaging in condomless sex.

Among those with previous experience with HIVST, most utilized 
them for point-of-sex testing or to avoid facility-based testing due to 
confidentiality and privacy reasons or a fear of judgment on the part 
of healthcare staff. One of the main facilitators of HIVST was 
HIV-related stigma, which was experienced at the individual and 
community levels. The interviews revealed an interplay between 
HIV-related stigma and attitudes toward HIVST. We  found that 
GBMSM were dissuaded from undergoing conventional HIV testing 
due to prior experiences of stigma in their countries of origin. Much 
of this stigma can be attributed to misconceptions associated with 
HIV in countries of origin with conservative cultural systems. For 
many, there was a fear of the judgments of others, particularly health 
service providers, if they were to test. The confidentiality of undergoing 
conventional serology and disclosing sexual practices were subjects of 
concern. The possibility of such information being communicated to 
families, community members, or immigration authorities through 
health services was also raised. In particular, within the migration 
context, newly arrived individuals who intend to pursue permanent 
residency in the future tend to avoid seeking sexual healthcare services 
at facilities (5) and, instead, opt for HIVST.

One key highlight in the interviews was that among prior users of 
HIVST, most were cognizant of the concept of a window period in 
HIV testing, except for one or two participants who had heard of the 
term but were unaware that HIVST has a window period of 3 months. 
Hence, they reported using HIVST for point-of-sex testing or testing 
immediately after a high-risk exposure, confirming their 
misconception. Recognizing the possibility of a false negative result 
when using HIVST soon after a possible exposure due to the window 
period is important. Furthermore, given the poor awareness of 
undetectable = untransmissible (19), engaging in point-of-sex testing 
could result in partner rejection for an individual with an undetectable 
HIV viral load.

Our study found that convenience, discreetness and reduced wait 
time for the results were cited as the main facilitators of 
HIVST. Previous work has trialed self-testing kits in Australia, with 
encouraging levels of willingness to use and good uptake (20–22). In 
an online blood-based HIVST dissemination project led by an 
Australian community peer HIV organization, it was found that most 
(79.4%; 726/914) cited convenience as their reason for using HIVST, 
with a further 29.3% (268/914) of orders being due to consumers not 
having time to go to the clinic for a test (21), showing that MSM were 
receptive to HIVST for the reasons cited above. Our study also 
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revealed that among participants who were accepting of HIVST, most 
preferred anonymous access to HIVST and were averse to purchasing 
HIVST kits over the counter in pharmacies. A discrete choice analysis 
of HIVST among men who have sex with men in Australia reported a 
preference for online distribution or kits available off the shelf (23). 
Hence, it is pertinent to explore other flexible models of HIVST 
delivery in Australia that provide greater convenience and best suit the 
needs of Asian-born GBMSM. A body of research has highlighted that 
the secondary distribution of HIVST through social networks may 
increase HIV diagnoses and help identify additional people with HIV 
(24). Furthermore, the World Health Organization recommends that 
social network–based testing approaches (SNA) be  offered as an 
additional approach to HIV testing for key populations (25). This 
approach is deemed acceptable, feasible and resource efficient, 
particularly when targeted at individuals with high ongoing HIV risk 
(26). Our findings confirmed that almost all participants were open to 
distributing HIVST to their gay friends or intimate partners, especially 
those engaging in sexual practices where HIV is likely to 
be transmitted and people who did not engage in sexual healthcare. 
Further research is needed to pilot the use of SNA for the secondary 
distribution of HIVST to increase uptake among Asian-born GBMSM.

Importantly, our study revealed that a lack of awareness of HIVST 
was a major barrier to the uptake of HIVST in Australia. Upon 
learning about HIVST during the interviews, many participants were 
willing to use it, highlighting the importance of developing 
interventions to support HIVST awareness and distribution. More 
efforts are needed to increase knowledge of HIVST in Australia, such 
as social media campaigns or utilizing pamphlets and posters framed 
with positive sexual-health messaging and disseminated through 
schools, universities and communities. A study of HIVST multimedia 
campaigns among young people reported a 32% increase in the 
awareness of HIVST and a 19% increase in the uptake of HIVST in 
South Africa, showing that HIV campaigns have a positive effect on 
the awareness and uptake of HIVST (27). Furthermore, given the 
unique role of culture and social influences on individual perceptions 
of risk and additional concerns about discrimination, there is a need 
for community-specific approaches to address these factors (28). A 
previous qualitative study of 24 Asian-born GBMSM reported that 
they face racial discrimination but being engaged with the gay 
community can increase sexual health knowledge and encourage 
better sexual health practices (6). Therefore, it is imperative that all 
communities are adequately represented in the HIV response without 
perpetuating further differentiation or attributing fault to particular 
ethnic groups. In line with good health-promotion practice, 
consultation and engagement with the community are necessary to 
ensure that the community has buy-in regarding forthcoming projects 
and an opportunity to speak about the issues that most affect 
them (29).

Some study participants who were interested in HIVST but had 
some concerns cited cost as a deterrent to acquiring an HIVST kit. 
Consistent with previous Australian (22, 30) and international 
research (31), the sale of HIVST kits is likely unable to meet the needs 
of those who want self-testing. According to Bell et al., the median 
amount that participants were willing to pay was AUD$20 (21). This 
is also consistent with results from an Australian discrete choice 
experiment which reported a preference for HIVST kit costing less 
than AUD$40 (23). This suggests that the existing commercial market-
driven HIVST distribution model may be a barrier to uptake and that, 

to be  effective, HIVST programs will require external funding or 
subsidization to enhance population coverage and access.

In addition, there was a perception that general practitioners 
(GPs) needed to take a more proactive role to encourage the uptake of 
HIVST, including providing information about HIVST and addressing 
concerns of confidentiality and treatment availability. Indeed, GPs 
play a vital role in ensuring the early diagnosis of HIV and a transition 
into care, particularly among communities that may not have access 
to sexual health clinics (32). Challenges exist in convincing GPs to 
encourage testing uptake, including limited knowledge of HIV and a 
reliance on HIV-specialist GPs to educate clients on HIV (33). 
Furthermore, no online training courses on HIVST are currently 
available for GPs in Australia. Targeting GPs working predominantly 
with vulnerable communities regarding HIV testing, including 
messages of prevention and accurate messaging about the window 
period for point-of-sex testing, should be  considered by medical 
bodies and state governments. Opportunities outside of general 
practices should be  explored by non-government organizations, 
including considering whether locations such as community centers, 
sporting events, and cultural events may be effective locations for 
testing (34).

The main limitation of our study is that we could not recruit men 
to represent all Asian countries; our sample was predominantly from 
China and relatively few from other countries. However, like all 
qualitative data, the qualitative component was not meant to 
be  generalizable to the wider population of overseas-born 
GBMSM. Rather, our study added depth and understanding to the 
overall body of knowledge on HIVST by providing insights into 
HIVST from a specific group, namely Asian-born GBMSM.

5 Conclusion

Our study highlights the complexity and multifaceted nature of 
barriers to and facilitators of HIVST in Asian-born GBMSM living in 
Australia. Although HIVST represents an opportunity to engage with 
people outside of conventional healthcare settings, interventions 
intended to increase the uptake of HIVST among Asian-born GBMSM 
in Australia must be  multi-strategic and aimed at the individual, 
community and policy levels. In addition to addressing the 
intersecting inequities of sexual identity, key policy mechanisms to 
address HIV-related stigma must be co-designed and implemented 
with input from key populations. This includes culturally appropriate 
education and information; the involvement of Asian-born GBMSM 
community members and addressing policy and legislative barriers to 
make HIVST easier to access for all. The continued implementation 
of multi-level interventions to facilitate early and routine HIV testing 
is of utmost importance in this area of high HIV prevalence and late 
diagnosis, especially in an era of universal testing and treatment. 
Using novel diagnostics (i.e., HIVST) can be an additional testing 
approach to increasing HIV testing for key populations.
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