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Background: Depressive symptoms were common among HIV/AIDS patients. Previous studies had shown that HIV-infected patients were twice as likely to be diagnosed with depression as the general population. However, only few studies have explored the prevalence and related factors of depressive symptoms among HIV/AIDS in China.

Materials and methods: A cross-sectional study was conducted to study the prevalence of depressive symptoms among HIV/AIDS from January to December 2021 through the database of HIV/AIDS antiretroviral therapy and psychological evaluation system in Ningbo, China. The Patient Health Questionnaire-2 (PHQ-2) was used to screen for depressive symptoms (PHQ-2 > 0), the Patient Health Questionnaire-9 (PHQ-9) was used to diagnose depressive symptoms, and multivariate Logistic regression model was carried on to evaluate the related factors.

Results: A total of 3,939 HIV/AIDS patients were enrolled, and the age of initiation of antiretroviral therapy was 37.15 (IQR = 28.41–48.73) years. Among them, 3,230 (82.00%) were male, 3,844 (97.59%) were Han nationality, 1,391 (35.49%) were unmarried, 1,665 (42.27%) were homosexual transmission, and 2,194 (55.70%) were HIV-infected patients. There were 265 patients (6.73%) with depressive symptoms, and the proportion of mild, moderate, moderate and severe depressive symptoms was 4.01% (158/3939), 1.65% (65/3939), 0.76% (30/3939), and 0.30% (12/3939), respectively. Multivariate analysis showed that married [odds ratio (OR) = 0.675, 95% CI = 0.501–0.908], divorced or widowed (OR = 0.571, 95% CI = 0.380–0.860), homosexual transmission (OR = 1.793, 95% CI = 1.349–2.396) were associated with depressive symptoms among HIV/AIDS.

Conclusion: The prevalence of depressive symptoms among HIV/AIDS patients was 6.73% in Ningbo, China. More attention should be paid to the psychological status of unmarried and homosexual HIV/AIDS patients in Ningbo and timely psychological intervention or treatment should be given to those patients with depressive symptoms.
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Introduction

The widespread application of antiretroviral therapy has greatly reduced the morbidity and mortality of HIV/AIDS patients, thus realizing the goals of HIV suppression and prolonging the life of patients (1, 2). The improvement of life quality among HIV/AIDS was accompanied by the onset of some psychiatric symptoms such as depression (3–5). It was estimated that depression alone may be one of the three leading causes of disease burden in low-income countries by 2030 (6, 7). Therefore, preventing the incidence of depression is extremely important among HIV/AIDS patients.

The incidence of depressive symptoms was higher among HIV-infected patients (8–11). Previous studies have shown that people living with HIV were twice as likely as the general population to be diagnosed with depression (10). Depression is a debilitating condition that adversely affects adherence to antiretroviral therapy and viral suppression among HIV/AIDS (12–15), thereby reducing the life quality of patients (16). It has been found that the 2-year mortality risk of those with depressive symptoms was 9.7%, higher than that of those without depressive symptoms among HIV-infected patients who inject drugs (17). Recent systematic reviews about the relationship between HIV and depressive symptoms showed that depressive symptoms were associated with gender, age, marital status, economic level, social support, HIV-1 RNA level, CD4 count, antiviral therapy, sexual transmission, opportunistic infections and social stigma among HIV/AIDS (18–22).

The prevalence and related factors of depressive symptoms among HIV/AIDS have been rarely studied in China; yet there is a need to investigate the related factors of depressive symptoms among HIV/AIDS. Therefore, in order to understand the depressive symptoms and related factors in HIV/AIDS patients, further improve the compliance of antiretroviral therapy and life quality of patients, this study conducted a cross-sectional study among HIV/AIDS patients who had been treated with antiretroviral therapy in Ningbo, China.



Materials and methods


Participants

The HIV/AIDS patients in Ningbo before December 31, 2020 were selected. The inclusion and exclusion criteria were as follows. Inclusion criteria: (1) informed consent; (2) treatment status of HIV/AIDS was “new treatment,” “under treatment,” or “referral” and the card review mark was “final approval card”; (3) age ≥ 18 years; (4) psychological evaluation was conducted and the results were complete; (5) complete recent viral load information. Exclusion criteria: (1) informed consent was not obtained; (2) subjects of lost follow-up, death or long-term absence; (3) age < 18 years; (4) without psychological evaluation; (5) without recent viral load information.



Measures

Based on the database of HIV/AIDS antiretroviral therapy and the psychological evaluation network system of patients, the general demographic information, basic information of antiretroviral therapy and psychological evaluation information were collected from January to December 2021. The information includes: (1) general demographic information: gender, age, education, marital status, occupation, etc. (2) basic information of antiretroviral therapy: sexual transmission, WHO clinical stage, number of disease symptoms at baseline, positive date of HIV antibody test, start date of antiretroviral therapy, antiretroviral drugs, number of baseline CD4 + T lymphocytes (CD4 count for short), etc. (3) psychological evaluation information: The assessment of depressive symptoms was a two-stage screening. Follow-up doctors in Voluntary Counseling and Testing (VCT) outpatient initially provided antiretroviral therapy number, patients scanned the QR code of The Patient Health Questionnaire-2 (PHQ-2) (23) to screen for depressive symptoms. The Patient Health Questionnaire-9 (PHQ-9) (24) was used to diagnose depressive symptoms secondly if PHQ-2 scores higher than zero (Figure 1).
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FIGURE 1
Flowchart for the data collection.


The PHQ-2 (23) scale consisted of two items and was rated from 0 (none at all) to 3 (almost daily). The contents include: (1) little interest or pleasure in doing things, (2) feeling down, depressed, or hopeless. There were nine items in the PHQ-9 (24) scale, and the score was 0 (not at all) to 3 (almost every day). These include: (1) little interest or pleasure in doing things, (2) feeling down, depressed, or hopeless, (3) trouble falling or staying asleep, or sleep too much, (4) feeling tired or having little energy, (5) poor appetite or overeating, (6) feeling bad about yourself-or that you are a failure or have let yourself or your family down, (7) trouble concentrating on things, such as reading the newspaper or watching television, (8) moving or speaking so slowly that other people could have noticed? Or the opposite-being so fidgety or restless that you have been moving around o lot more than usual, and (9) thoughts that you would be better off dead or hurting yourselves in some way.



Definition of related indicators

The criteria for timely treatment was calculated by referring to the positive date of HIV antibody test and the start date of antiretroviral therapy, and the time interval between two dates ≤ 30 days was defined as timely treatment.

Participants with PHQ-9 scores higher than four was defined as patients with depressive symptoms in the second stage of psychological assessment (24). The PHQ-9 scale scores ranged from 5 to 9 as mild depressive symptoms, from 10 to 14 as moderate depressive symptoms, from 15 to 19 as moderate to severe depressive symptoms, and from 20 to 27 as severe depressive symptoms (24).



Statistical analysis

Statistical analysis was conducted using the Statistical Package for the Social Science (SPSS), version 26.0. Continuous data were expressed by geometric mean ± standard deviation, and differences between the depressive and non-depressive groups were examined by a completely randomized two-sample t-test or Wilcoxon rank-sum test. Categorical data were summarized by proportions, and differences between groups were examined by χ2 test. Multiple Logistic regression model (Forward: LR) was used to analyze the related factors of depressive symptoms, and P < 0.05 was considered statistically significant.




Results


General characteristic of participants

There were 4,626 HIV/AIDS patients in Ningbo before December 31, 2020, and 3,939 patients met the inclusion and exclusion criteria. Among 3,939 subjects, the initial age of antiretroviral therapy was 37.15 (IQR = 28.41–48.73) years. Of 3,939 participants, 3,230 were males (82.00%), 3,844 were Han nationality (97.59%), 1,391 were unmarried (35.49%), 1,367 had junior middle school education level (34.70%), 1,665 were homosexual transmission (42.27%). The time interval from HIV antibody positive to antiretroviral therapy ≤30 days accounted for 60.85%, and the primary treatment regimen was TDF + 3TC + EFV (56.79%) (TDF, tenofovir; 3TC, lamivudine; EFV, efavirenz). Among 3,939 HIV/AIDS patients, 2,194 were HIV infection (55.70%), and 1,745 were AIDS patients (44.30%). There were statistically significant differences between HIV infected patients and AIDS in terms of gender, age at which antiretroviral therapy started, education, marital status, occupation, household registration, WHO clinical stage, sexual transmission and initial treatment regime. Details see Table 1.


TABLE 1    Socio-demographic and related characteristics of participants.
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Clinical characteristics

Among 3,939 HIV/AIDS patients, WHO clinical stages were mainly in stage I (68.70%). There were 206 patients (5.23%) with opportunistic infections at baseline, mainly with recurrent severe bacterial infections (except pneumonia), pneumocystis pneumoniae pneumonia (PCP), and herpes zoster. The main clinical symptoms at baseline were fever (>37.5°C), skin lesions, and persistent diarrhea (adults > 1 month, children > 2 weeks). The proportion of baseline CD4 count < 200 cells/μL was 38.99%, and 200–349 cells/μL was 39.05%. There were 3,837 cases (97.41%) with the recent viral load <1,000 Cope/ml. HBsAg and anti-HCV were detected in 385 and 360 patients at baseline, respectively, of which 41 (10.65%) were HBsAg positive and 7 (1.94%) were anti-HCV positive. Details see Table 1.



Prevalence of depressive symptoms

Of 3,939 HIV/AIDS participants, 265 (6.73%) had depressive symptoms, 158 (4.01%) had mild depressive symptoms, 65 (1.65%) had moderate depressive symptoms, 30 (0.76%) had moderate to severe depressive symptoms, and 12 (0.30%) had severe depressive symptoms. The incidence rates of depressive symptoms were 6.93% (224/3,939) in males and 5.78% (41/3,939) in females, 7.34% (161/3,939) in HIV infected patients and 5.96% (104/3,939) in AIDS. As described in Table 2.


TABLE 2    Analysis on the related factors for depression among HIV/AIDS in Ningbo.
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Analysis of the related factors of depressive symptoms among HIV/AIDS

Univariate analysis showed that age, education, marital status, occupation, household registration and sexual transmission were related to depressive symptoms among HIV/AIDS. Multivariate Logistic regression model showed that unmarried status and homosexual transmission were significant risk factors for depressive symptoms among HIV/AIDS. Specifically, patients with married status and divorced or widowed status had about 0.675 times (95% CI = 0.501–0.908) and 0.571 times (95% CI = 0.380–0.860) greater risk for depressive symptoms compared to patients with unmarried status, the OR of depressive symptoms among HIV/AIDS with homosexual transmission was 1.793 (95% CI = 1.349–2.396) compared to those with heterosexual transmission. As shown in Table 2.




Discussion

As a common depression screening method, both PHQ-2 scale and PHQ-9 scale had relatively good reliability and validity (23, 24). Previous studies had shown that the accuracy of combination with PHQ-2 and PHQ-9 for screening to detect major depression was more specific than using PHQ-2 alone (25), so the PHQ-2 was used as a pre-screening. In the present study, the PHQ-2 and PHQ-9 were combined to further improve the efficiency of diagnosis.

With the widespread application of antiretroviral therapy, more and more depressive symptoms occur in HIV/AIDS patients. Jiang et al. (26) found that the prevalence of depression was 18.33% among patients receiving antiretroviral therapy. The results of present study showed that the prevalence of depressive symptoms among HIV/AIDS in Ningbo was 6.73%, slightly lower than the prevalence of depressive symptoms among HIV infected patients reported in foreign cross-sectional study of 12,507 patients (8.7%) (27). Foreign studies have found that the prevalence of depressive symptoms in HIV-infected patients was approximately 20–79% (28–34), which was obviously higher than the results of this study. It could be due to differences in age, race, survey period and the tools used to define depressive symptoms. Among other HIV infected patients, the prevalence of moderate or higher depressive symptoms was over 10% (35–38), much higher than the result of present study of 2.72%.

In our study, the OR of having depressive symptoms among HIV/AIDS with married status and divorced or widowed status compared to those with unmarried status were 0.675 (95% CI = 0.501–0.908) and 0.571 (95% CI = 0.380–0.860), respectively. Unmarried HIV/AIDS patients were at greater risk of depressive symptoms, consistent with several previous studies (39–41).

The epidemics of HIV is stabilizing with the widespread use of antiretroviral therapy, HIV infection among men who have sex with men (MSM) continues to continue to increase in both developed and developing countries, with high rates of new infections especially among young MSM (42–44). In present study, participants with homosexual transmission were found to be a risk factor for depressive symptoms among HIV/AIDS compared to those with heterosexual transmission. Depressive symptoms were common among MSM with HIV infection (45, 46). It had also been reported that the incidence of depression or depressive symptoms among HIV-infected MSM in China was 43.9% (47). These results explain the conclusion of present manuscript in other perspectives. HIV-infected MSM faced further stigma and discrimination, as well as increased mental health challenges (48). Therefore, more attention should be paid to the psychological status of HIV/AIDS with homosexual transmission in Ningbo, and timely psychological intervention or treatment should be given to those patients with depressive symptoms.

The present study suffered from a few limitations. Firstly, depressive symptoms were determined by scale rather than clinical “gold standard,” and the results may be biased to some extent. In the future, it is necessary to further study the occur of depression among HIV/AIDS diagnosed by psychiatrists using a formal interview. Secondly, the cross-sectional research method cannot clear the causal relationship between the factors and depressive symptoms which needs to be further confirmed by prospective studies.



Conclusion

This study found that marital status and sexual transmission were significantly associated with the occur of depressive symptoms among HIV/AIDS. In particular, unmarried HIV/AIDS patients were at greater risk of depressive symptoms, and heterosexual transmission had protective effects against depressive symptoms among HIV/AIDS. Therefore, scholars should pay more attention to HIV/AIDS with these characteristics described above in the future research, and timely psychological intervention or treatment should be carried out.
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