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Introduction: The SARS-CoV-2 pandemic had a profound impact on healthcare systems worldwide. In sub-Saharan Africa, it significantly affected several health services for infectious diseases such as HIV; however, less is known about its impact on Tuberculosis (TB). This study aimed to assess the pandemic’s impact on access to health services in Angola, focusing on diagnosis and treatment services for TB.

Methods: An observational study combining data from routine statistics and surveys based on ad-hoc questionnaires was conducted on TB and non-TB services between 2018 and 2022. On routine data, temporal trends were analyzed comparing different non TB- and TB-specific indicators across the five-year period using the chi-square test. Questionnaires were administered to healthcare professionals from TB/non-TB services and structured interviews were conducted with TB patients to understand their perceptions about the impact of COVID-19 pandemic.

Results: There was a significant decline in access to TB services during the pandemic, with a substantial decrease in reported cases (−15.5% in 2020; −18.3% in 2021) and treatment rate (from 86% in 2019 to 68% in 2020), an increase in multidrug-resistant-TB (from 0.2% in 2018 to 2.1% in 2022) and TB/HIV co-infections (from 6% in 2018 to 8.8% in 2021). The impact was most pronounced in the province of Luanda (capital city). TB services in Angola were disproportionately affected compared to general healthcare access indicators. The healthcare professionals’ and patients’ questionnaires showed that fear of COVID-19, unavailability of drugs, reduced income, and transportation challenges were the main barriers to healthcare access.

Conclusion: The COVID-19 pandemic negatively impacted the TB services provision in Angola. This highlights the urgent need for health systems to develop robust contingency plans to ensure the continuity of TB services during and after public health crises and to maintain essential healthcare services by supporting the healthcare workforce and addressing barriers to patient access.
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Introduction

The COVID-19 pandemic and the measures undertaken to contain the spread of the SARS-CoV-2 virus led to an unprecedented global disruption of healthcare services (1–3).

The overwhelming impact of the pandemic on health systems across the world has brought attention to the vulnerabilities and fragilities of healthcare infrastructure, particularly in low- and middle-income countries. In these settings, already struggling health systems were further strained, posing significant challenges to the delivery of essential health services (4–6).

One critical area of healthcare that was severely affected by the pandemic was the delivery of prevention and treatment services for Tuberculosis (TB) (7). The redirection of healthcare resources and attention toward COVID-19, coupled with the limited capacity to simultaneously manage both TB and pandemic-related care, led to setbacks in TB diagnosis, treatment initiation, and patient follow-up (8, 9). Moreover, delays in healthcare-seeking behavior further exacerbated the situation, potentially contributing to increased TB transmission rates and poorer treatment outcomes (9, 10).

As a result, there was a significant global decline in the number of newly diagnosed and officially reported (i.e., notified) TB cases, along with an increase in the number of people with undiagnosed and untreated TB (11). The COVID-19 pandemic and its associated response also led to a substantial rise in projected TB mortality rates (12).

Angola, a country in southern Africa with an under-resourced health system and high levels of poverty (13), is among the 30 high-burden countries for TB and multidrug-resistant TB/rifampicin-resistant TB (MDR/RR-TB) (8). The COVID-19 pandemic significantly disrupted Angola’s healthcare services, with patients facing challenges in accessing medical facilities, disruptions in the supply of essential medications, and reductions in diagnostic and treatment services (14).

The present study was conducted as part of the Project “CombaTB: Fighting TB and HIV at the times of Covid-19 through an increased access to prevention, early diagnosis, treatment and follow up services,” financed by the Italian Agency for Development Cooperation and implemented by Doctors with Africa CUAMM in partnership with Luanda Health Office (Gabinete Provincial de Saúde de Luanda - GPSL) and the NGO Ajuda de Desenvolvimento de Povo para Povo (ADPP), with the technical support of the Italian National Institute of Health (15).

The primary objective of this study was to assess the impact of the COVID-19 pandemic on access to TB healthcare services in Angola over the period 2018–2022. Secondary objectives included exploring potential differences in service provision between the capital (Luanda) and other provinces, as well as investigating potential factors associated with limited access to TB healthcare services.

Given the substantial global impact of COVID-19 on TB control efforts, this research provides critical insights into the specific challenges faced in Angola and offers evidence to inform policy measures aimed at strengthening TB services and mitigating the setbacks caused by the pandemic. By understanding the extent of disruptions and the factors influencing service access, and by identifying barriers in TB diagnosis and treatment, this study can inform targeted interventions that enhance healthcare resilience and Angola, contributing to ongoing efforts to recover TB control progress and advance toward the End TB strategy’s targets (16).



Methods


Study design and ethical approval

This is an observational study using two sources of data: routine statistics and surveys based on ad-hoc questionnaires. The research was performed in accordance with the ethical standards of the 1964 Declaration of Helsinki. The study protocol received final approval from the Ethics Committee of the Republic of Angola Ministry of Health on February 1, 2023 (PARECER No. 005/C.E.M.S./2023).



Setting and population

The study was conducted in Angola, a country located on the west coast of southern Africa with an estimated population of 34.1 million people in 2023. Angola is divided into 18 provinces and the capital city is Luanda.

In order to understand their perceptions about the impact of COVID-19 pandemic, two different questionnaires were administered to healthcare personnel and TB patients, respectively.

The sample of healthcare professionals included different profiles (e.g., doctors, nurses, laboratory technicians, pharmacists), employed in both TB-specific and non-TB specific primary level services. The sample included professionals from 8 facilities involved in the project within the province of Luanda.

Patients were recruited from the same 8 facilities based on year of TB diagnosis in order to compare the attitudes reported by patients diagnosed in 2019 with those in 2020–2021 and 2022. Inclusion criteria for patients were as follows: patients with a TB diagnosis at one of the 8 health facilities in the province of Luanda, with a completed treatment and outcome or dropouts between 2019 and 2022, aged18 years or older.



Data source for routine statistics

To assess and quantify the impact of the COVID-19 pandemic on access to healthcare services, routine data collection on TB-specific and non-TB-specific services was analyzed. Data on other health conditions were also acquired to determine whether the pandemic’s impact was specific to TB or affected healthcare access more broadly. Data for 2018–2022 have been considered and collected at an annual level of aggregation. The period was chosen to assess the trend per year in the period before and during the COVID-19 pandemic, until one year after the pandemic.

With regard to TB services, data were collected on two different levels: at the national level and the level of the Province of Luanda. Non-TB indicators, on the other hand, were only collected at the provincial level.

Data sources were the Programa Nacional de Controlo da Tuberculose (PNCT), which provided data for the years 2018 to 2022, disaggregated by province used for TB indicators, and Gabinete Provincial de Saùde de Luanda (GPSL) for other indicators (non-TB).



Selected indicators

Evaluated TB-specific indicators were: number of new diagnoses, number of relapses, number of MDR-TB cases, number of HIV/TB co-infections, number of deaths due to TB, number of patients started on TB treatment.

Selected treatment outcomes were: number of treatment successes, number of cases that completed treatment, number of dropouts, number of treatment failures, number of patients not evaluated.

Relapse was defined as a recurrent episode of tuberculosis caused by the same strain as was identified at baseline. Treatment success was defined as a patient whose treatment outcome is either cured or completed. Dropout was defined as a patient who did not start treatment or whose treatment was interrupted for two or more consecutive months. Treatment failure was defined as a patient whose anti-tuberculosis treatment regimen needed to be terminated or permanently changed to a new regimen or treatment strategy (17). Non-TB indicators of access to health services evaluated were: antenatal visits, deliveries within health facilities, vaccinations, and hospital admissions.



Surveys and data collection

Two ad-hoc standardized questionnaires were developed by a multidisciplinary team, based on the available literature, to explore possible factors associated with reduced access to TB healthcare services.

The first questionnaire was designed for healthcare professionals and was self-administered after explanation by a project operator. Its primary objective was to assess healthcare staff perceptions regarding the impact of COVID-19 on access to healthcare facilities in Angola. The questionnaire included sections on socio-demographic information and healthcare professionals’ perspective on how the pandemic affected both patients and the healthcare system (Supplementary Annex A).

The second questionnaire (Supplementary Annex B) was administered to TB patients from different facilities through interviews conducted by appropriately trained interviewers from the project partner Ajda de Desenvolvimento de Povo para Povo Angola (ADPP). These interviews aimed to investigate possible personal determinants influencing variations in access to healthcare services, such as socio-economic conditions, distance to health facilities, and fear of stigma and discrimination. The questionnaire collected sociodemographic data, basic information on the disease (localisation, bacilloscopy and HIV testing, treatment outcome), and included specific questions on attitudes during COVID-19 pandemic, which were administered only to patients recruited in 2020 and 2021. Patients were recruited based on the records of the 8 different healthcare facilities involved. The operators in charge contacted the selected patients to confirm their eligibility and willingness to take part in the study. To reduce costs and increase the feasibility of the study, the interviews were conducted via telephone.

Data were collected from 10 February to 15 March 2023. Interviews with patients and healthcare personnel were conducted after informed consent was obtained, and the interviewee was explained the lines of conduct of the study and its purposes.



Statistical analysis

Descriptive statistics of the items included in the questionnaires were performed. Continuous variables are expressed as medians [range] and categorical variables are expressed as proportions. The following possible univariate associations were explored using the chi-square test and Fisher’s exact test, where appropriate, for categorical variables and the Mann–Whitney or Kruskal-Wallis non-parametric tests for continuous variables: trend in new diagnosis, MDR-TB, HIV coinfection, treated patients, by year; trend in access to non-TB services, by year; opinion personnel on impact of the pandemic in TB and non-TB services; between sociodemographic characteristics and opinion on COVID-19 pandemic impact and type of patients (TB vs. not TB or TB treated vs. lost to follow-up). A p-value <0.05 was considered statistically significant. All analyses were performed with STATA 16 (StataCorp LLC, 4905 Lakeway Drive, College Station, TX, USA).




Results


Access to TB prevention and treatment services

During the observation period (2018–2022), the number of TB cases notified annually in Angola to the PNCT ranged approximately between almost 77,000 and 63,000.

The yearly trend of notified cases shows an initial increase in reports between 2018 and 2019, followed by a significant decrease in 2020 and 2021 (Figure 1). Specifically, the number of cases dropped from around 77,000 in 2019, to 65,000 in 2020, representing a reduction of 15.5 percent; a further decrease is observed in 2021 (−18.3 percent compared to 2019). Although reporting partially recovered in 2022, the number of notified cases remained 12.0% lower than in 2019.
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FIGURE 1
 Trend by year of total TB cases and in the percentages of MDR and HIV/TB coinfected cases notified in Angola. Source: PNCT.


Figure 1 also shows the trend in the percentages, among cases diagnosed by year, of multidrug-resistant forms of TB (TB-MDR) and HIV co-infected cases (HIV/TB). Regarding the TB-MDR percentage, the trend from 2018 to 2022 has been steadily increasing; in 2022, 2.1% of new diagnoses were TB-MDR, a tenfold increase from 0.2% in 2018. In absolute numbers, TB-MDR cases nearly tripled between 2020 and 2021; this increasing trend is still present in 2022 (p < 0.001). The percentage of HIV-coinfected patients remained stable in 2018 and 2019 but increased in the pandemic biennium, from about 6% in 2018 and 2019 to 7.9% in 2020 and 8.8% in 2021 (<0.001). In absolute numbers, almost 1,800 more co-infected cases were recorded in the biennium 2020 and 2021 than expected, based on what was recorded in the pre-pandemic years 2018 and 2019.

Figure 2 shows a comparison of annual new cases diagnosed in Luanda and in all other provinces; the trend shows a significant decline in new cases during the pandemic especially in the province of Luanda; such a decrease began as early as 2020 and became more evident in 2021. Compared to the about 29,500 cases reported in 2019 in Luanda, these drop to about 14,500 in 2021. A slight upswing in new diagnoses is observed in Luanda in 2022 (18,000 cases). A very different trend is shown by the newly diagnosed cases in the other provinces, where the decrease of cases during the pandemic was much more limited and affected only 2020, while in 2021 and 2022 new cases are slightly increasing even compared to 2019. A consequence of these trends is the decrease in the % of cases diagnosed in Luanda province: this was 39% in 2019 and drops to 24% in 2021.
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FIGURE 2
 Trends by year in the absolute number of new cases in Luanda province and the remaining provinces, and the percentage of Luanda province cases compared to the national figure. Source: PNCT.


Over the observation period, Luanda consistently recorded a higher percentage of TB-MDR and HIV/TB co-infected cases compared to other provinces. Moreover, increasing trends were particularly evident in Luanda, especially for TB-MDR cases.

Figure 3 shows the trends by year in the percentage of patients started on treatment for TB and the distribution of patients by treatment outcome (absolute numbers); the percentage of patients receiving treatment, which was very low in 2018, increased to over 86 percent of diagnoses in 2019 and then declined again during the pandemic years (68% in 2021).
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FIGURE 3
 Trends by year in the number of patients treated by TB treatment outcome and of the percentage of patients started on treatment for TB. Source: PNCT.


The decrease in treatments observed between 2020 and 2021 seems to mainly affect all treatment successes, i.e., cured patients (negative bacilloscopy) or complete treatments (without performing bacilloscopy).

The decreasing trend by year in the percentage of patients started on treatment for TB is particularly evident in Luanda where in comparison with the 87.6% of treated in 2019, they are 63.2% in 2020 and 41.6% in 2021 (p < 0.001). The effect of pandemic in the other provinces is lower and it seems to be present only in 2021 (76.8% in 2021 vs. 85.0% in 2019) (Supplementary Figure 2).

The pandemic years also see an increase in relapses among new cases, that is, patients who become bacteriologically positive after being treated for TB and declared cured or having completed treatment: a percentage increase of 20.2% was observed between the absolute value of 2019 and 2020, 22.1% between 2020 and 2021, but only 4% between 2021 and 2022.



Access to other health services (not dedicated to TB)

Regarding access to non-TB services, no clear trends were observed during the pandemic biennium. Some indicators, such as deliveries, first antenatal visits, and vaccinations, show decreasing values already in 2019, and a progressive increase between 2020 and 2021, followed by another decrease in 2022. The number of hospitalizations by year shows a slightly upward trend throughout the observation period; the only indicator that shows a drop in 2020 is the number of “Ambulatory visits” (Supplementary Figure 3).



Interviews with healthcare personnel

In total, 57 health workers were interviewed, and all healthcare facilities are reasonably equally represented in the TB and non-TB fields. Table 1 describes the selected sample according to TB or non-TB service affiliation.



TABLE 1 Descriptive table of health personnel by field of activity (TB/non-TB) and opinions on the impact of the pandemic on access to services and on their work.
[image: Table1]

In general, the majority of respondents were female (77%), and the median age was 45.5 years (range 25–66). Nurses were the most represented profession, accounting for 65% of the sample. No significant differences was observed between the two groups except in the qualification; in fact, in the non-TB area, nurses represented about 85% of the sample (p = 0.016).

Table 1 also shows the perception of health workers on the impact of the pandemic on patients and on staff workload. Regarding the impact of the pandemic on patients’ access to services, 56% of respondents observed a decrease in access to the service where they work. The percentage was significantly higher (p = 0.041) in the group of non-TB service workers. Regarding the clinical conditions of patients during the pandemic, 40% of health workers stated that more severe patients were accessing services than before the pandemic, compared to 30% who disagreed and 30% who were uncertain. Among TB staff, the percentage who reported more severe patients during the pandemic was higher (48% vs. 29%), but not statistically significant.

Among the reasons for a decrease in access, respondents identified (multiple answers possible) fear of contracting the virus (46%), fear of being tested for SARS-CoV-2 and being locked up in special facilities in the event of a positive test result (40%), difficulty in reaching the facilities due to lack of public transport (30%), followed by the worsening economic situation preventing access to services (19%). Lesser-cited reasons included the reduced opening hours of healthcare services (14%), the awareness of the decreasing number of health personnel and of the health services available (11%), or the awareness of the lack of necessary treatments for different medical conditions (4%). No statistically significant differences were observed in the responses on possible reasons for the reduction in access between TB and non-TB service healthcare workers.

The decrease in the number of accesses to health facilities, according to the operators, affected both sexes (according to 66% of respondents). Considering the age groups, most respondents (58%) did not think the impact was equally distributed; 51% of respondents claimed it mainly affected children. This was found both in TB and non-TB facilities.

Over 80% of respondents stated that the pandemic has caused variations in both the number and shifts of staff employed; in particular, according to more than 85% of the respondents, staffing levels have decreased (with no statistically significant differences observed between TB and non-TB areas). As far as shifts are concerned, these appear to have varied more in the TB wards, but the direction of the variation is unclear, as 46% of the operators belived they are longer, while 54% belived they are shorter. No clear perception of a change in opening hours was observed among operators (Table 1).

When asked to quantify from 1 to 10 how much the pandemic has changed their work, the median response was ‘7’, with a range of 1 to 10. The majority (63%) of the respondents reported receiving no additional compensation for the increased workload. More than 96% of the operators believed that in 2022 the situation went back to normal, with no significant differences between TB and non-TB respondents.

Health operators’ questionnaire included also questions on a more general impact of COVID-19 in Angola (data not shown). Most operators (78%) believed that the pandemic affected Angola less than other African countries, while 15% believed the impact was comparable to other African nations. Only a few operators (5%) responded that the impact of the pandemic in Angola was similar to the rest of the world or more remarkable than in the rest of Africa.

The most commonly cited reasons for Angola’s relatively lower impact were the hot climate of the country (65%) and the strict containment measures (42%), followed by the young age of the population (12%). Fewer, on the other hand, mentioned the issue of under-reporting of cases (7%) and the habit of gathering outdoors (5%).



Interviews with TB patients

The study protocol involved the enrolment of 160 patients. To reach the expected number, 412 patients (36 to 60 per facility) were selected from the facilities’ registers; however, 34% (142 patients) were unreachable due to a missing or incorrect telephone number. Of the remaining 270 patients contacted by telephone, 62% accepted the interview (acceptance rate ranging from 44 to 91% across different facilities).

A total of 168 patients were interviewed, ranging from 19 to 23 per healthcare facility. Among them, 81 (48%) had a known treatment outcome (cured or successfully treated) and 87 patients (52%) had dropped out of treatment and follow-up. The recruitment method ensured a balanced number of patients with known outcomes and those lost to follow-up each year, and the distribution of loss to follow-up was not significantly different in the different periods 2019, 2020–2021 and 2022 (p = 0.988).

Patients generally were young (median age 31, range 20–56), with a predominance of men (67.9%). 31.5% of surveyed patients were unemployed. The patients’ families comprised five members (median value), although only 73% reported having a reference person to support them in managing the disease. From the point of view of disease characteristics, almost all patients were first diagnosed with TB (97%) and had a pulmonary localization (96%). No significant differences were observed in patient demographics or disease characteristics across the three study periods.

Among the services indicative of access to essential TB services, we considered performing bacilloscopy and HIV testing, as these are standard guidelines for all TB patients. Overall, only 86% of cases with pulmonary localization were microbiologically diagnosed using bacilloscopy, and only about 76% of patients were tested for HIV antibodies. Encouragingly, in 2022, 97% of all cases (pulmonary and extra- pulmonary) underwent bacilloscopy, compared to 82% in 2019 and 79% in 2020–2021 (p = 0.039).

A comparison between patients lost to follow-up and patients treated/cured showed that the majority of patients lost at follow-up were men, 74.7%, compared to 60.5% of treated/cured patients (p = 0.049), and younger: median age of 29 [range 18–48], compared to treated/cured patients, with a median age of 32 [18–59] (p = 0.007). In contrast, no statistically significant differences in educational attainment were observed between the two groups. Forty percent of patients lost to follow-up were unemployed, compared to 22% of treated/cured patients (data not shown).

Considering the 3 periods separately (2019, 2020–2021, 2022), almost no significant differences were found in patient characteristics or disease-related factors that may have been determinants of loss to follow-up rather than stay in treatment. The only notable difference was in employment status, in 2019, and in age in 2022 (Supplementary Table 1). Some conditions (use of public transport, concern of infections in public transport or in health facilities and reliance on private pharmacies), potentially linked to the treatment outcome, were not associated, over the three periods (pre-pandemic, pandemic, post-pandemic).

In addition to the conditions presented, the possible influence of the distance between the patient’s home and the health facility at which they were being treated was also assessed. Again, no significant differences were found between patients cured/treated and those lost to follow-up. Interestingly, among the patients recruited in 2019 in the pre-COVID-19 era, infectious diseases of concern (e.g., for contagion in public transport or health facilities) included influenza, malaria, leprosy, and HIV. Even in the years after 2020, COVID-19 was not the only concern.

Table 2 focuses on conditions potentially associated with the likelihood of TB patients dropping out of treatment in the pandemic years (2020 and 2021) and post-pandemic period (2022), also analysing the impact on patients’ income. Almost all the considered conditions, potentially affecting treatment outcome, were reported more frequently during the pandemic years (2020–2021) than in 2022, without significant differences between cured patients and lost to follow-up. Notably, a high percentage of respondents reported a reduced income due to the pandemic in 2020–2021 (61 and 69%). These percentages were lower in both groups in 2022 (56 and 44%).



TABLE 2 Specific pandemic and post-pandemic conditions potentially associated with the likelihood of TB patients dropping out of treatment and impact of the pandemic on their income, by period (2020–2021 vs 2022) and treatment outcome.
[image: Table2]




Discussion

The results of this study show that the COVID-19 pandemic negatively impacted the access to TB services in Angola. A decrease in new TB cases was registered during the pandemic, along with a downward trend in the number of treated patients and treatment successes and an increase in patients with MDR-TB and HIV/TB co-infection. The substantial reduction in notified TB cases during 2020 and 2021 likely resulted from the healthcare system strains, COVID-19 restrictions, and patient hesitancy to seek care, rather than an actual drop in infections (8). The partial recovery of TB cases in 2022 does not bring the reported cases back to pre-pandemic levels, indicating the need for sustained efforts to restore and maintain TB services.

The capital, Luanda, appears to have experienced the most significant impact, characterized by a substantial decline in newly reported cases and a notable increase in HIV/TB patients - trends less pronounced in the other provinces. In general, a large proportion of TB cases in Angola are diagnosed in the province of Luanda: although its population currently accounts for about 23% of Angola’s total population, between 25 and 39% of the total national cases were reported in the province of Luanda during the study period. This uneven distribution of cases across different provinces emphasizes the need for targeted strategies to address regional disparities. Several factors contribute to making Luanda Angola’s TB epicentre, including its population density, overcrowded living conditions due to its rapid urbanization, the presence of migrants and transient populations, its healthcare infrastructure and the higher burden of HIV (18).

The increasing trend in TB-MDR cases shown in the results is alarming and requires immediate attention. This spike in multidrug-resistant cases, with a tenfold increase from 2018 to 2022, suggests that COVID-19 exacerbated challenges in diagnosis, treatment, and drug management of TB cases. Urgent measures are required to address this growing issue, especially in the capital city (18).

Additionally, the data reveals increased TB/HIV co-infected cases during the pandemic years. Thus, the pandemic seems to have affected not only the services strictly related to TB but also those integrated with it such as those for HIV (19). This finding highlights the importance of integrated healthcare services to effectively manage both conditions. Specialized programs and resources may be needed to address this complex public health challenge (7).

The decline in the number of TB patients receiving treatment, particularly in 2021, correlates with a noticeable increase in relapse cases, suggesting an impact of COVID-19 also on follow-up and treatment completion. In contrast, the low number of TB patients being treated for tuberculosis in 2018 shown in the results is plausibly attributable to a drug shortage that affected the country in 2017, which was then resolved during 2018.

The data on access to other healthcare services at the national level shows a somewhat different trend for the pandemic two-year period. In fact, the only indicator showing a clear decline in 2020 is the number of Outpatient visits. Instead, some of the indicators considered (deliveries, prenatal visits, vaccinations) showed decreasing values already in 2019. One explanation may be that the reporting of information for 2019 was collected/assembled during 2020 and may therefore have been impacted by the pandemic due to the unexpected workload and difficult working conditions faced by healthcare workers in the early phases of the emergency. However, the fact that the impact of COVID-19 does not seem to occur in such a pronounced manner for these services also confirms that TB services seem to be more vulnerable and ‘sacrificed’ in times of public health crises, together with Outpatient visits that are presumably deprioritized as considered non-urgent in many cases. Staff interviews do not seem to provide any clear explanations for this phenomenon. Interestingly, in contrast to the data from the routine statistics, the perceived impact on access to services is lower among staff working in TB facilities than in non-TB facilities. However, although the sample size of 57 healthcare workers was reasonably balanced between TB and non-TB service areas, non-TB services had a higher proportion of nurses in their workforce, indicating potential staffing differences by professional category between service types.

Among those who reported a decrease in access, 40% noted that more severe patients were accessing services than before, highlighting the challenges in maintaining routine healthcare during a pandemic (3).

In general, in the opinion of surveyed healthcare workers, the primary reasons for the decrease in patient flow during the pandemic were the fear of being tested for SARS-CoV-2 (40%) and the fear of testing positive (46%), followed by the shortage of public transportation and the worsening economic conditions. These challenges underscore the need for robust public health measures and strategies to ensure that patients can continue to access healthcare safely. Such strategies must extend beyond the health sector alone.

According to the operators, the decrease in access disproportionately affected children, both in TB and non-TB facilities - consistently with other studies that have shown a marked reduction in TB notification rate among the paediatric population (20).

A significant proportion of responding healthcare workers (81%) reported a decrease in the number of staff employed during the pandemic, with no notable differences between TB and non-TB areas. Despite this, the majority (63%) did not receive compensation for the increased workload. Staff shortages have been a significant hallmark of the COVID-19 pandemic, caused both by staff isolation/quarantine and reassignments to COVID- related services (7).

The results of the questionnaires for health personnel in TB centres align with what has been described in previous qualitative studies conducted in other countries in Africa (21, 22).

Interviews with TB patients investigated the possible reasons that could explain the reduced access to services during the pandemic: fear of social isolation due to possible SARS-CoV-2 infection, non-availability of drugs in facilities and reduced income due to the pandemic, as well as difficulties in reaching facilities.

About 52% of the interviewed patients had dropped out of treatment and follow-up. The decision to recruit a balanced number of patients, both those with known outcomes and those lost to follow-up, was driven by the intention not to primarily evaluate the pandemic period’s loss proportion compared to the previous one, already explored by the routine statistics, but to delve into the underlying reasons for it. This group tended to be younger and comprised a higher percentage of unemployed individuals. Comprehending the characteristics of this specific subgroup is important for designing targeted interventions to improve adherence and retention in TB treatment programs. The crucial aspect lies in recognizing and directing attention towards high-risk populations at an elevated risk of discontinuing treatment. Tailored interventions and support for these groups can in fact help improve treatment outcomes.

The study also examined factors potentially associated with TB treatment outcomes and assessed the influence of conditions such as distance to the healthcare facility, concern about infectious diseases, and modes of transportation. Surprisingly, no significant differences were found between patients with positive treatment outcomes and those who were lost to follow-up across the reporting periods. This lack of notable differences underscores the complex, multifaceted factors influencing treatment adherence. This is partly consistent with previous studies that tried to assess factors associated with loss to follow-up in TB treatment in some specific contexts of Angola (23) and other African countries (24).

Specific questions regarding the impact of the COVID-19 pandemic on TB treatment outcomes were asked to patients enrolled in 2020, 2021, and 2022. In 2021, the second year of the pandemic, certain factors, such as fear of social isolation following possible SARS-CoV-2 infection, not seeking treatment when drugs were unavailable, and reduced income due to the pandemic, were more prevalent among patients who did not complete treatment. This suggests that the pandemic may have had a notable impact on the adherence and retention to treatment of TB patients. It is interesting to note the high number of people who reported a loss of income due to the pandemic, especially in 2021.

Moreover, the data indicates variations in access to crucial TB services such as bacilloscopy and HIV testing. While the 2022 data shows improvements, the overall testing rates remain suboptimal, which may hinder early diagnosis and timely treatment initiation. However, it should be noted that this information was collected through the examination of medical records, so it is possible that some of the information may not have been correctly documented and some of the tests (bacilloscopy and HIV) that appear to be unreported were instead performed.

The findings of this operational research highlight the need for tailored strategies to maintain essential healthcare services, support the workforce, and address barriers to patient access during health emergencies. The impact of the COVID-19 pandemic on TB care outcomes underscores the need for health systems to develop robust contingency plans for maintaining essential TB services during health emergencies (1). This includes developing strategies to address patient fears and financial challenges during pandemics: maintaining public trust in the health system’s ability to safely meet essential needs and to control infection risk in health facilities is critical to ensuring appropriate care-seeking behavior and adherence to public health advice (2).



Study limitations and strengths

This operational research has some limitations that should be considered when interpreting the results.

The main limitation of the first part of the study, based on routine statistics, is that the accuracy and reliability of the data used in the analysis depend on the quality of routine data collection. Although using routine data is usually convenient, cost-effective, and time-efficient, it should be considered that any issues with data accuracy, completeness, or consistency could have led to biased results. Also, the study primarily relies on annual aggregated data, which may obscure significant temporal trends and variations. Limited data disaggregation may also hinder the ability to identify subpopulations or areas disproportionately affected by the pandemic. There may also be data gaps for other relevant variables that could impact access to health services that were not considered. However, including non-TB health service indicators allows for a comparative assessment, helping determine whether the effects of the pandemic on health service access are specific to TB services or more widespread.

Regarding the second part of the study, based on surveys, there could have been a sampling bias since the sample of healthcare professionals and patients may not be fully representative. The sample size of healthcare professionals and patients are relatively small, which could limit the statistical power and the ability to detect significant associations or differences. Moreover, self-reported data from both healthcare professionals and patients can lead to recall bias and response bias (e.g., social desirability bias); for instance, patients may be hesitant to express negative opinions or experiences due to concerns about stigma or discrimination, which may particularly influence responses from those who were lost to follow-up.

Another factor that could have led to a biased selection is the fact that 34% of patients were not reachable due to a missing or incorrect telephone number: these patients could have had different attitudes in comparison with the interviewed patients.

Nevertheless, the study includes data from multiple time points (2019, 2020–2021, and 2022) to assess changes over time. This longitudinal approach allows for the examination of trends and the potential impact of COVID-19 over several years - although it should be kept in mind that the pandemic’s consequences may have gone even beyond 2022. Lastly, a final strength lies in the study being done in partnership with NGOs (including local organizations) and other entities with deep knowledge of the region and strong community connections. This was crucial for understanding some of the responses and interpreting the results, but also to obtain interviewees’ cooperation.

In conclusion, this research offers valuable insights and essential takeaways for future epidemic and pandemic preparedness. Furthermore, as we move from over three years of a pandemic marked by recurring surges to an endemic phase, it becomes imperative for all systems to adapt to this new reality.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, upon reasonable request.



Ethics statement

The study involving humans was approved by the Ethics Committee of the Republic of Angola Ministry of Health. The study was conducted in accordance with the local legislation and institutional requirements. The participants provided their informed consent to participate in this study.



Author contributions

SC: Data curation, Writing – original draft, Methodology, Conceptualization. RB: Writing – original draft, Methodology. MD: Conceptualization, Writing – review & editing. CR: Writing – review & editing. JT: Writing – review & editing. GN: Writing – review & editing. LD: Writing – review & editing. ND: Writing – review & editing. NL: Writing – review & editing. PT: Writing – review & editing. GP: Writing – review & editing. MC: Writing – review & editing. FM: Writing – review & editing. MT: Conceptualization, Data curation, Formal analysis, Methodology, Writing – original draft.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This study was financially supported by the AICS (Italian Agency for Development Cooperation) 5%GF financial endowment 2020. Views and opinions expressed are, however, those of the author(s) only and do not necessarily reflect those of the AICS. Neither the AICS can be held responsible for them.



Acknowledgments

We want to acknowledge the support of the Angolan authorities, the personnel of the eight health facilities and the project staff. Our greatest gratitude goes to the TB patients.



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.



Generative AI statement

The authors declare that no Gen AI was used in the creation of this manuscript.



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.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2025.1530782/full#supplementary-material



References

 1. World Health Organization (WHO). Third round of the global pulse survey on continuity of essential health services during the COVID-19 pandemic: November-December 2021. Interim report. CC BY- NC-SA 3.0 IGO. Geneva World Health Organization. (2022), 1–54.

 2. WHO Maintaining essential health services: Operational guidance for the COVID-19 context. World Health Organization. (2020), 1, 1–55.

 3. Moynihan, R, Sanders, S, Michaleff, ZA, Scott, AM, Clark, J, To, E.J , et al. Impact of COVID-19 pandemic on utilisation of healthcare services: a systematic review. BMJ Open. (2021) 11:e045343. doi: 10.1136/bmjopen-2020-045343 

 4. Inzaule, SC, Ondoa, P, Loembe, MM, Tebeje, YK, Ouma, AEO, and Nkengasong, JN. COVID-19 and indirect health implications in Africa: impact, mitigation measures, and lessons learned for improved disease control. PLoS Med. (2021) 18:e1003666. doi: 10.1371/journal.pmed.1003666 

 5. Roberton, T, Carter, ED, Chou, VB, Stegmuller, AR, Jackson, BD, Tam, Y , et al. Early estimates of the indirect effects of the COVID-19 pandemic on maternal and child mortality in low-income and middle-income countries: a modelling study. Lancet. Glob. Heal. (2020) 8:e901–8. doi: 10.1016/S2214-109X(20)30229-1 

 6. Benoni, R, Casigliani, V, Zin, A, Giannini, D, Ronzoni, N, di Chiara, C , et al. SARS-CoV-2 seroprevalence and associated factors, based on HIV serostatus, in young people in Sofala province, Mozambique. BMC Infect Dis. (2023) 23:809. doi: 10.1186/s12879-023-08808-6 

 7. Marti, M, Zürcher, K, Enane, LA, Diero, L, Marcy, O, Tiendrebeogo, T , et al. Impact of the COVID-19 pandemic on TB services at ART programmes in low- and middle-income countries: a multi-cohort survey. J Int AIDS Soc. (2022) 25:e26018. doi: 10.1002/jia2.26018 

 8. Dlangalala, T, Musekiwa, A, Brits, A, Maluleke, K, Jaya, ZN, Kgarosi, K , et al. Evidence of TB Services at Primary Healthcare Level during COVID-19: a scoping review. Diagnostics. (2021) 11:2221. doi: 10.3390/diagnostics11122221 

 9. Global tuberculosis report 2023. Geneva: World Health Organization (2023). Licence: CC BY-NC-SA 3.0 IGO.

 10. Stop TB partnership. The potential impact of the COVID-19 response on tuberculosis in high-burden countries: a modelling analysis. Dev. By stop TB Partnersh. Collab with Imp Coll Avenir Heal Johns Hopkins Univ USAID. (2020). 1–7.

 11. Glaziou, P. Predicted impact of the COVID-19 pandemic on global tuberculosis deaths in 2020. medRxiv. (2021) 2021:2020.04.28. doi: 10.1101/2020.04.28.20079582

 12. Msemburi, W, Karlinsky, A, Knutson, V, Aleshin-Guendel, S, Chatterji, S, and Wakefield, J. The WHO estimates of excess mortality associated with the COVID-19 pandemic. Nature. (2023) 613:130–7. doi: 10.1038/s41586-022-05522-2 

 13. The United Nations International Children’s Emergency Fund (UNICEF). Understanding Angola’s health and nutrition sectors: a public expenditure review, United Nations Children’s Fund. (2023).

 14. Gyeltshen, D, Musa, S, Amesho Ewelike, S, Bayoh, A, Al-Sammour, C, Camua, A , et al. COVID-19: a novel burden on the fragile health system of Angola. J Glob Health. (2021) 11:2021. doi: 10.7189/jogh.11.03059 

 15. Robbiati, C, Tosti, ME, Mezzabotta, G, Dal Maso, F, Lulua Sachicola, OM, Siene Tienabe, P , et al. Improving TB surveillance and patients’ quality of care through improved data collection in Angola: development of an electronic medical record system in two health facilities of Luanda. Front Public Heal. (2022) 10:745928. doi: 10.3389/fpubh.2022.745928 

 16. World Health Organization (WHO). Implementing the end TB strategy: The essentials, 2022 update. Geneva: World Health Organization. (2022).

 17. Garcia-Basteiro, AL, Ehrlich, J, Bonnet, M, Calnan, M, Graham, SM, Hermans, S , et al. A global tuberculosis dictionary: unified terms and definitions for the field of tuberculosis. Lancet Glob Heal. (2024) 12:e737–9. doi: 10.1016/S2214-109X(24)00083-4 

 18. Sebastião, CS, Samulengo, J, Sacomboio, E, Francisco, NM, Teixeira, C, António, S , et al. Epidemiological characteristics and risk factors related to drug- resistant tuberculosis in Luanda, Angola. Am J Trop Med Hyg. (2022) 106:779–84. doi: 10.4269/ajtmh.21-0659 

 19. Benoni, R, Cavallin, F, Casigliani, V, Zin, A, Giannini, D, Chaguruca, I , et al. Assessing the resilience of HIV healthcare services provided to adolescents and young adults after the COVID-19 pandemic in the city of Beira (Mozambique): an interrupted time series analysis. AIDS Res Ther. (2024) 21:29. doi: 10.1186/s12981-024-00621-8 

 20. Lo Vecchio, A, Scarano, SM, Amato, C, Spagnuolo, MI, Bruzzese, E, and Guarino, A. Effects of COVID- 19 pandemic on pediatric tuberculosis: decrease in notification rates and increase in clinical severity. Eur J Pediatr. (2023) 182:3281–5. doi: 10.1007/s00431-023-04981-7 

 21. Williams, V, Vos-Seda, AG, Calnan, M, Mdluli-Dlamini, L, Haumba, S, Grobbee, DE , et al. Tuberculosis services during the COVID-19 pandemic: a qualitative study on the impact of COVID-19 and practices for continued services delivery in Eswatini. Public Heal Pract. (2023) 6:100405. doi: 10.1016/j.puhip.2023.100405 

 22. Yang, B, Egg, R, Brahmbhatt, H, Matjeng, M, Doro, T, Mthembu, Z , et al. Mental health experiences of HIV/TB healthcare workers during the COVID-19 pandemic – lessons for provider well-being and support from a qualitative study in seven south African provinces. BMC Health Serv Res. (2023) 23:727. doi: 10.1186/s12913-023-09716-w 

 23. Santos, E, Felgueiras, Ó, Oliveira, O, and Duarte, R. Factors associated with loss to follow-up in tuberculosis treatment in the Huambo Province, Angola. Pulmonology. (2019) 25:190–2. doi: 10.1016/j.pulmoe.2019.03.003 

 24. Jackson, PD, Muyanja, SZ, Sekitoleko, I, Bbuye, M, Helwig, M, Padalkar, R , et al. Risk factors for disruptions in tuberculosis care in Uganda during the COVID-19 pandemic. PLOS Glob Public Heal. (2023) 3:e0001573–12. doi: 10.1371/journal.pgph.0001573 


Copyright
 © 2025 Caminada, Benoni, Dente, Robbiati, Tomas, Natali, De Simeis, Da Silvia, Lazary, Tienabe, Putoto, Costanzo, Manenti and Tosti. 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.

OPS/images/fpubh-13-1530782-t002.jpg
Conditions potentially 2022
affecting treatment outcome

N° (%) : p-value N° (%) Ne (%) p-value

Treated Treated Lost
Difficult in reaching the facility 14(519) 15 (50.0) 0.889 7(50.0) 4(267) 0.264
Fear of SARS-CoV-2 testing 20(71.4) 18 (60.0) 0.360 5(33.3) 5(33.3) 0999
Fear of a positive test for SARS-CoV-2 22(78.6) 17(56.7) 0.076 8(533) 7(43.3) 0594
Fear of social isolation 16(57.1) 21(70.0) 0.309 7(50.0) 7(46.7) 0858
Known lack of staff 10(35.7) 10(35.7) 0,999 6(37.5) 5(31.2) 0710
Known unavailability of drugs 14(50.0) 14(50.0) 50999 4(25.00) 8(50.0) 0144

Reduced income due to the pandemic 17(60.7) 20(69.0) 0.514 9(56.3) 7(43.7) 0480





OPS/images/fpubh-13-1530782-g003.jpg
40000 100,0%
90,0%
80,0%
ﬂ*’%n,o%
60,0%
50,0%
40,0%

30,0%

20,0%

10,0%

2018 2019 2020 2021
—e—Cured —e—Treatmant completed ~—e—Failed ~—#—Died —e=—Losttofollv-p —s=—notevaluated

% in treatment






OPS/images/fpubh-13-1530782-t001.jpg
Description of health personnel

Gender
Male 7(226) 6(23.1)
Female 24(77.4) 20(76.9)
Median age (range) 47 (27-53) 44 (25-66)
Profession
Medical doctor 5(16.1) 33115
Nurse 15 (48.4) 22(846)
Laboratory technician 8(258) 168)
Other 3099) 0(00)

Impact of the pandemic on access to services

Have you noticed a decrease in patient attendance?

No 15 (48.4%) 5(19.2%)
Yes. 15 (48.4%) 17 (65.4%)
Tdo not know 1(3.2%) 4(15.4%)

“The patients who presented had more serious conditions than before the pandemic?

No 8(32.0%) 6(28.6%)
Yes 12.(48.0%) 6(28.6%)
1do not know 5(20.0%) 9(42.8%)

Impact of the pandemic on health personnel work

Has there been any change in the number of health personnel employed?

No 4(129%) 3(11.5%)
Yes. 25(80.6%) 21 (80.8%)
Tdo not know 2(6.5%) 207.7%)
1 yes, how?
Decreased 18(85.7%) 11 (84.6%)
Increased 3(14.3%) 2(15.4%)

Have there been any changes in staf shifis?

No 2(65%) 5(19.2%)
Yes. 29(93.5%) 20 (76.9%)
1 do not know 0(0%) 1(3.9%)
1 yes, how?
Longer 10 (41.7%) 7(53.8%)
Shorter 14.(58.3%) 6(46.2%)

Have the opening hours to the public been limited compared to normal?

No 11(35.5%) 13(50.0%)
Yes 20 (64.5%) 12 (46.1%)
Tdo not know 0(0%) 1(39%)

Bold values are those that are statistically significant (p-value < 0.05).

13(228)
44.(77.2)

45.5 (25-66)

8(14.0)

37 (64.9)
9(15.8)
3(53)

20(35.1%)
32(56.1%)
5(8.8%)

14/(30.4%)
18(39.2%)

14(30.4%)

7(12.3%)
46 (80.7%)

4(7.0%)

29 (85.3%)

5(14.7%)

7(12.3%)
49 (86.0%)
10.7%)

17 (45.9%)
20(54.1%)

24 (42.1%)
32(56.1%)

1(1.8%)

0.605

0.850

0.016

0.041

0227

0999

0999

0512

0224





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Impact of the SARS-COV-2 pandemic on access to health services in Angola: a focus on diagnosis and treatment services for tuberculosis



		Introduction



		Methods



		Study design and ethical approval



		Setting and population



		Data source for routine statistics



		Selected indicators



		Surveys and data collection



		Statistical analysis









		Results



		Access to TB prevention and treatment services



		Access to other health services (not dedicated to TB)



		Interviews with healthcare personnel



		Interviews with TB patients









		Discussion



		Study limitations and strengths



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher’s note



		Supplementary material



		References



















OPS/images/fpubh-13-1530782-g001.jpg
80.000

75.000

70.000

65.000

60.000

55.000

50.000

45.000

40.000

2018 2019
= Total new cases

2020
mTB-MDR (%)

2021

2022
mHIV/TB (%)

20,0%

15,0%

10,0%

5,0%





OPS/images/fpubh-13-1530782-g002.jpg
60.000

50.000

40.000

30.000

20.000

10.000

37,0%

2018

38,5% 37,9%

2019 2020

®Luanda ®Other Provinces

2021 2022

— cases Luanda

45%
40%
35%
30%
25%
20%
15%
10%
5%

0%





OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Impact of the SARS-COV-2
pandemic on access to health
services in Angola: a focus on

diagnosis and treatment services
for tuberculosis












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Public Health






