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Purpose: This study aimed to assess the proportion of depression and its associated factors among men living with HIV/AIDS and 
aged 50 and over in Chongqing, China.
Methods: This cross-sectional study included 774 men diagnosed as HIV/AIDS and aged 50 and over in four regions. Data were 
collected through face-to-face interviews with a structured questionnaire. Multivariate logistic regression analysis was performed to 
identify factors associated with depression. A two-tailed P-value less than 0.05 was considered as statistical significance.
Results: A total of 293 participants (37.9%) reported depressive symptoms. Results from multivariate logistic regression suggested 
that individuals aged ≥70 (AOR = 1.99, 95% CI: 1.28–3.08) and those living in rural areas (AOR = 2.79, 95% CI: 1.96–3.97) were 
associated with higher odds of depression, while those being employed (AOR = 0.50, 95% CI: 0.32–0.80) and with monthly income 
>3000 CNY (AOR = 0.47, 95% CI: 0.30–3.74) had lower odds of depression.
Conclusion: Our findings indicate a high prevalence of depression among older men living with HIV/AIDS in Chongqing, China. 
Age, residence, employment, and income have been identified as potential risk factors of depressive symptoms. Mental-health 
intervention initiatives should be tailored to target adults with a higher risk of depression.
Keywords: depression, China, older male, HIV/AIDS, influencing factors

Introduction
As a severe sexually transmitted disease, acquired immune deficiency syndrome (AIDS) is induced by the human 
immunodeficiency virus (HIV) and has threatened global population health.1 China has more than 1.053 million 
individuals living with HIV/AIDS and has recorded 351,000 HIV/AIDS-related deaths by 2020.2 Older adults have 
been increasingly and disproportionately affected by HIV/AIDS over the past decade in China.3 From 2007 to 2018, the 
rate of newly-diagnosed HIV/AIDS increased 10.4 times among older adults in China.4 And the proportion of newly- 
reported HIV positive cases among males aged 60 and over increased from 7.4% in 2010 to 18.2% in 2020 in China.5 

The disproportionate increase among older men is particular of concern in Chongqing, China: men aged 50+ have 
accounted for over 60% of the newly-diagnosed HIV/AIDS cases (N ~8000) in this city in 2021, according to China 
National Center for AIDS/STD Control and Prevention (NCAIDS). In addition to the increasing incidence of HIV/AIDS 
among older adults,6 life expectancy has significantly increased among HIV/AIDS cases with the progress of antire-
troviral therapy, leading to a larger number of aging populations living with HIV/AIDS.

Compared with the younger generation, older adults with HIV/AIDS may have a higher risk of mental health problems 
such as depression,7,8 as they may experience more HIV-driven psychological challenges due to social stigma and 
discrimination.9 Existing studies have found that individuals with HIV/AIDS have a higher prevalence of depression 
compared to the general population.10,11 Another research with a meta-analysis based on populations in western countries 
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found that individuals with HIV/AIDS have a nearly two times higher prevalence of depression than HIV-negative 
population.12 Current studies have also suggested that the prevalence of depression among HIV/AIDS patients could be 
higher in low- and middle-income countries compared with high-income countries,13 ranging from 47% in the US14 to 80% 
in Pakistan.15 To be noted, initiative evidence from China has indicated that the prevalence of depressive symptoms is 74.2% 
among older adults with HIV/AIDS,16 significantly higher than that among the general HIV/AIDS population (53.8%).17

As one of the most common mental illnesses worldwide, depression has affected approximately 121 million people.18 

Depression may incorporate a variety of symptoms, such as sadness, lack of interest, and feelings of low self-worth, and 
could lead to thoughts of death and suicide, with a total of global 800,000 depression-related suicide cases per year.19,20 

Depression has been associated with an increased risk of morbidity and mortality, lower adherence to antiretroviral 
therapy,21 and worse quality of life including health-related parameters among individuals with HIV/AIDS.22,23 

A comprehensive understanding of depression status and its risk factors may help to maintain quality of life among 
older adults with HIV/AIDS.24

This study aimed to examine the prevalence of depression and its potential influencing factors among older males 
with HIV/AIDS in Chongqing, China. Our findings might be promising to support depression intervention initiatives 
among individuals with HIV/AIDS in China.

Materials and Methods
This cross-sectional study was conducted in Chongqing, one of the largest cities in southwest China. Chongqing consists 
of four regions, including two districts in urban areas (Yubei and Shapingba District), one in suburban area (Kaizhou 
District), and one in rural–urban fringe area (Jiangjin District). From June to December 2021, participant recruitment was 
conducted in the local Centers for Disease Control and Prevention and designated medical institutions for AIDS 
treatment in each of these four regions. The inclusion criteria were (1) males aged 50 and above, (2) diagnosed as 
HIV/AIDS, and (3) followed-up with the HIV/AIDS-related services and management. We excluded HIV/AIDS 
individuals with other serious diseases and cognitive impairment. Overall, we included a total of 800 individuals with 
each region accounting for 200 participants.

Study recruits were usually patients on medication or regular CD4 testing. If the survey object meets the research 
object conditions, physicians will explain the purpose and significance of the survey to the patient and invite them to 
participate in the research. All investigators are well-trained health professionals such as outpatient physicians for 
voluntary HIV counseling and testing. Once the participants agreed to participate in this survey, investigators would 
conduct face-to-face interviews using the structured questionnaire including socioeconomic characteristics, AIDS-related 
characteristics, antiretroviral treatment information and Self-rating Depression Scale. The interviewers would read out 
loud each of the questions to the participants and recorded answers. Finally, the investigator checked the completeness 
and logic of the answers.

Ethical Consideration
This study conformed to the principles of the Declaration of Helsinki and was approved by the Ethics Committee of 
Chongqing Center for Disease Control and Prevention. Participants were informed that the information collected for this 
research project would be kept confidential and information collected would be coded with a unique identification 
number. Written informed consent has been obtained from all study participants. Interviews were taken place in a silent 
place separately from others to avoid influencing others.

Questionnaire
The questionnaire was formulated through the Delphi method, and a pre-investigation was carried out before the formal 
investigation to further improve the questionnaire. Finally, the contents of the questionnaire were divided into four parts: 
Socio-demographic characteristics, AIDS-related characteristics, antiretroviral treatment information and depression status.
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Self-Rating Depression Scale (SDS)
The self-rating depression scale consists of 20 items with four categorical options: always, often, sometimes, and rarely.25 

We standardized raw scores (ranging from 1 to 4) by multiplying 1.25 and identified standardized scores over 53 as the 
presence of depression. According to the results of the Chinese norm, a score of 53 to 62 is considered as mild depression 
with scores between 63 and 72 classified as moderate depression and scores over 72 as severe depression. The SDS was 
tested and showed good reliability and validity (the Cronbach’s alpha coefficient was 0.80).

Statistical Analysis
We collected data using Epi Data 3.1 and performed data analyses in SPSS 23.0. Socio-demographic characteristics were 
described using frequencies for categorical variables and mean as well as standard deviation (SD) for continuous 
variables. We estimated crude odds ratios (ORs) with 95% confidence interval (CI) from univariate logistic regression 
models to investigate the association between each of these independent variables and the depression. We then performed 
multivariate logistic regression models and conducted backward stepwise method to identify risk factors of depression, 
independent of other covariates. The adjusted ORs with 95% CI were computed to measure the strength of the 
association. A two-tailed p-value <0.05 was considered as statistical significance. We tested multicollinearity among 
independent variables using variance inflation factors (<2), indicating mild and acceptable collinearity.

Results
Socio-Demographic Characteristics of Participants
A total of 800 questionnaires were issued with 774 effective questionnaires completed (effective rate: 96.8%). The mean 
age of the participants was 62.5 years old (SD = 8.6, range: 50–92). Among the participants, 466 (60.2%) lived in urban 
areas and 521 (67.3%) of them were married. A total of 327 (42.4%) and 224 (29.1%) had primary school and secondary 
school education. About three-fourths (73.1%) of the participants were unemployed and 581 (75.1%) had a monthly 
income less than 3000 CNY. Table 1 provides socio-demographic characteristics of the study.

Table 1 The Socio-Demographic Characteristics of Men Living with HIV/AIDS 
and Aged 50 and Above in Chongqing, China

Characteristics Number Percent

Age (years) 50–59 352 45.5
60–69 224 28.9
≥70 198 25.6

Residence Urban 466 60.2
Rural 308 39.8

Marital status Single 57 7.4
Married 521 67.3
Divorced or widowed 196 25.3

Education Illiterate 75 9.7
Primary 327 42.4

Secondary 224 29.1

High school or above 145 18.8

Monthly income (CNY) ≤3000 581 75.1
>3000 193 24.9

Occupation Unemployed 566 73.1
Employed 208 26.9

Total – 774 100

Abbreviation: CNY, Chinese Yuan; 6.74 CNY = 1 USD.
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HIV/AIDS Status-Related Characteristics of Participants
A majority of sexual orientation and transmission routes were heterosexual contact (88.0%) and heterosexual contact 
(87.7%), respectively. A total of 491 (63.4%) participants maintained ART for three years or more. In the most recent 
test, 600 (77.5%) had a CD4 count greater than 200 cells/mm3 and 598 (77.2) had a viral load less than 50 copies/mL. 
There are 508 (65.6%) participants who reported awareness of HIV/AIDS. HIV/AIDS status-related characteristics of all 
participants are shown in Table 2.

Prevalence of Depression
We identified 37.9% of the study participants as being depressed (n = 293) through the Self-Rating Depression Scale 
(SDS). The prevalence of mild, moderate and severe depression was 17.6%, 19.3% and 1.0%, respectively.

Factors Associated with Depression Among Participants
Table 3 provides estimates and 95% CIs from logistic regression analyses. Results from univariate logistic 
regression analyses showed that age, residence, education, employment status, and monthly income were asso-
ciated with depression and therefore were considered as candidates for multivariable analyses. Results from the 
multivariable logistic regression suggested that age, residence, occupation, and monthly income were significantly 
associated with depressive symptoms. Participants aged ≥70 had higher odds of having depressive symptoms than 
those aged 50–59 years (AOR = 1.99, 95% CI: 1.28–3.08). Compared to those with monthly income ≤3000 CNY, 
individuals with monthly income >3000 CNY (AOR = 0.47, 95% CI: 0.30–3.74) were less likely to have 
depressive symptoms. Rural residents (AOR = 2.79, 95% CI: 1.96–3.97) were 2.79 times more likely to develop 
depressive symptoms compared to their urban counterparts. Last, employees had lower the odds of depressive 
symptoms (AOR = 0.50, 95% CI: 0.32–0.80) than those unemployed.

Table 2 HIV/AIDS Status-Related Characteristics of Men Living with HIV/AIDS and Aged 
50 and Above in Chongqing, China

Characteristics Number Percent

Sexual orientation Heterosexual 681 88.0
Homosexual 47 6.1
Bisexual or unsure 46 5.9

Transmission route Heterosexual contact 679 87.7
Homosexual contact 74 9.6

Injection drug use 8 1.0
Blood transfusion or unknown 13 1.7

Years of ART <1 100 12.9
1–2 183 23.6

≥3 491 63.4

Most recent CD4 count (cells/mm3) ≤200 174 22.5
>200 600 77.5

Most recent viral load (copies/mL) ≤50 598 77.3
>50 176 22.7

Know HIV/AIDS No 266 34.4
Yes 508 65.6
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Discussion
In this cross-sectional study, we assessed the prevalence of depressive symptoms and their potential risk factors among 
men living with HIV/AIDS aged 50 and over in Chongqing, China. Several socioeconomic characteristics including age, 
residence, employment status, and monthly income could be potential risk factors of depressive symptoms among older 
men living with HIV/AIDS, providing empirical evidence for mental health intervention initiatives in this region.

The observed prevalence of depressive symptoms (37.9%) is higher than the general older population,26 indicating 
additional mental health burden among older men living with HIV/AIDS in Chongqing. Although the observed 
depression prevalence in our study is lower than that observed in studies conducted in China’s other cities such as 

Table 3 Factors Associated with Depression Among Men Living with HIV/AIDS and Aged 50 and Above in Chongqing, China

Characteristics Depression COR (95% CI) AOR (95% CI)

Yes No

Age (in years) 50–59 113 (32.1) 239 (67.9) 1 1
60–69 74 (33.0) 150 (67.0) 1.04 (0.73–1.49) 0.90 (0.60–1.36)

≥70 106 (53.5) 92 (46.5) 2.44 (1.70–3.49) 1.99 (1.28–3.08) *

Residence Urban 131 (28.1) 335 (71.9) 1 1
Rural 162 (52.6) 146 (47.4) 2.84 (2.10–3.84) 2.79 (1.96–3.97) *

Marital status Single 192 (36.9) 329 (63.1) 1 1
Married 23 (40.4) 34 (59.6) 1.16 (0.66–2.03) 1.08 (0.60–1.99)
Divorced or widowed 78 (39.8) 118 (60.2) 1.13 (0.81–1.59) 1.07 (0.73–1.55)

Education Illiterate 37 (49.3) 38 (50.7) 1 1
Primary 130 (39.8) 197 (60.2) 0.68 (0.41–1.12) 0.87 (0.50–1.49)

Secondary 79 (35.3) 145 (64.7) 0.56 (0.33–0.95) 1.37 (0.74–2.50)

High school or above 45 (31.0) 100 (69.0) 0.46 (0.26–0.82) 1.78 (0.88–3.62)

Monthly income (CNY) ≤3000 253 (43.5) 328 (56.5) 1 1
>3000 40 (20.7) 153 (79.3) 0.34 (0.23–0.50) 0.47 (0.30–0.74) *

Occupation Unemployed 250 (44.2) 316 (55.8) 1 1
Employed 43 (20.7) 165 (79.3) 0.33 (0.23–0.48) 0.50 (0.32–0.80) *

Self-reported sexual orientation Heterosexual 268 (39.4) 413 (60.6) 1 1
Homosexual 11 (23.4) 36 (76.6) 0.47 (0.24–0.94) 0.55 (0.23–1.37)

Bisexual or unsure 14 (30.4) 32 (69.6) 0.67 (0.35–1.29) 0.95 (0.42–2.19)

Transmission route Heterosexual contact 264 (38.9) 415 (61.6) 1 1
Homosexual contact 20 (27.0) 54 (73.0) 0.58 (0.34–1.00) 1.03 (0.47–2.29)

Injection drug use 5 (62.5) 3 (37.5) 2.62 (0.62–11.05) 3.87 (0.87–17.20)

Others 4 (30.8) 9 (69.2) 0.70 (0.21–2.29) 0.44 (0.12–1.58)

Years of ART <1 40 (40.0) 60 (60.0) 1 1
1–2 67 (36.6) 116 (63.4) 0.87 (0.53–1.43) 0.92 (0.49–1.72)
≥3 186 (37.9) 305 (62.1) 0.92 (0.59–1.42) 1.08 (0.57–2.02)

Most recent CD4 count (cells/mm3) ≤200 74 (42.5) 100 (57.5) 1 1
>200 219 (36.5) 381 (63.5) 0.78 (0.55–1.10) 0.86 (0.59–1.27)

Most recent viral load (copies/mL) ≤50 220 (36.8) 378 (63.2) 1 1
>50 73 (41.5) 103 (58.5) 1.22 (0.86–1.72) 1.04 (0.63–1.72)

Know HIV No 107 (40.2) 159 (59.8) 1 1

Yes 186 (36.6) 322 (63.4) 0.86 (0.63–1.16) 1.05 (0.75–1.48)

Note: *Indicates P-value less than 0.05.
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Nanning,16 Wuhan,27 it is higher than that in Nanjing,28 Sichuan29 and similar to Shanghai30 and Guangzhou,31 

potentially due to the variations in the employment of depression assessment tools. We used the Zung Self-Rating 
Depression Scale (SDS) to measure depressive symptoms, while others have used the Beck Depression Inventory (BDI), 
the Geriatric Depression Scale (GDS), and Patient Health Questionnaire (PHQ).32–34 Compared with these scales, the 
SDS is more sufficient to identify clinically meaningful depressive symptoms among older adults.35

Several socioeconomic characteristics including age, residence, occupation, and monthly income were significantly 
associated with depressive symptoms in this study. Consistent with a study in north-central Ethiopia,36 increased age was 
positively associated with depression, potentially due to a higher prevalence of chronic illnesses such as diabetes, 
hypertension, and heart disease, which have been theorized as important predictors of depressive symptoms.37 We also 
found that monthly income was associated with depression, potentially because financial hardship may induce psycho-
logical distress and frustration, leading to increasing risk of depression.38 Living in rural areas may have poorer living 
conditions and limited access to mental health care services than those living in urban areas,28 leading to the observed 
variations. Additionally, a cross-sectional study including 7966 older adults suggested that socioeconomic status (SES) 
was associated with depression.39 In this SES model, variables such as occupation, income, and education are considered 
as intermediate variables that jointly affect the SES which was negatively correlated with depression. Therefore, we 
hypothesized that people being employed had better socioeconomic status and lower rates of depression than being 
unemployed, ultimately presenting the results in this study.

Different from existing studies,40,41 the CD4 level and viral load are not associated with depression in this study. High 
viral load and low CD4 level have been considered as the markers of poor disease progression and immune functioning, 
which may result in depression.42 As an indicator of individuals’ immunity function, the CD4 level is lower among older 
adults compared to that of the younger generation. Therefore, the decline in immune function among older HIV/AIDS 
individuals may not be as obvious as that among younger ones in the absolute scale,43 which may partially explain the 
reason as to why high viral load and low CD values were not associated with depression in our study.

However, several limitations to our findings should be taken into account. First, the nature of cross-sectional study 
design could not provide strong evidence to infer causality. Second, the study relied on self-reported data, which may be 
subject to recall bias. Furthermore, the potential misclassification of outcome measures may bias the true association 
under study. Last, we are unable to control for potential confounders such as perceived discrimination, antiretroviral 
therapy side effects, and social capital, leading to residual confounding.16,29,39

Conclusion
The findings suggest that the prevalence of depression among men living with HIV/AIDS aged 50 and over is prominent 
in Chongqing, China. Age, residence, employment status, and monthly income are significantly associated with 
depressive symptoms. Mental-health intervention initiatives should be tailored to target adults at high risk of depression.
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