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Abstract

To evaluate the association between general self-efficacy and depression/anxiety among newly
HIV-diagnosed Chinese men who have sex with men (MSM) in Beijing, our study evaluated the
baseline survey data of MSM taking part in a clinical trial among Chinese MSM in Beijing. The
baseline survey of the trial was conducted between March 2013 and March 2014. General self-
efficacy and depression/anxiety were measured using standard scales. Logistic regression and
cumulative logistic regression were used to evaluate the associations between general self-efficacy
and depression/anxiety. A total of 367 newly HIV-diagnosed Chinese MSM in Beijing were
recruited. There were negative associations between general self-efficacy and depression/anxiety
among the study population. As general self-efficacy increased by one unit, the odds of “likely” or
“borderline” depression versus normal, or “likely” depression versus “borderline” depression or
normal decreased by 12% [adjusted odds ratio (AOR): 0.88, 95% confidence interval (Cl): 0.85—
0.92] after adjusting for potential confounders. Similarly, general self-efficacy was negatively
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associated with anxiety (AOR: 0.89, 95% CI: 0.86-0.93). A higher level of general self-efficacy
was associated with lower levels of depression and anxiety among newly HIV-diagnosed Chinese
MSM. Interventions promoting overall health and wellness should address self-efficacy,
depression and anxiety.
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1.

Introduction

Human immunodeficiency virus (HIV) continues to pose a significant health threat to men
who have sex with men (MSM) in China and many parts of the world (Cui et al., 2016; Joint
United Nations Programme on HIV/AIDS, 2017; Lou et al., 2014). MSM living with HIV
face dual HIV- and homosexuality-related stigmas, which may impact mental and physical
health through exacerbating symptoms of depression and anxiety (Hylton et al., 2017; Tao,
Wang, et al., 2017). In China, the lifetime prevalence of depression and anxiety has been
found to be four times higher among MSM in comparison to the general male population
(depression: 11.7% vs. 3.5%; anxiety: 18.6% vs. 3.7%) (Yu et al., 2013). Depression and
anxiety are not uncommon among people living with HIV in other parts of the world as well;
a study in the United States reported 36% HIV-infected people met criteria for major
depression and 15.8% had generalized anxiety disorder (Bing et al., 2001). Other work in
this area has found that the prevalence of depression and anxiety was relatively high among
HIV-infected MSM, 58.1% and 38.2% respectively (Berg, Mimiaga, & Safren, 2004).
Depression has also been found to associate with HIV risk behaviors and disease
progression (Chen & Raymond, 2017; Leserman, 2008). A recent study also suggested that
depression and anxiety may be associated with poorer adherence to HIV antiretroviral
therapy (ART) among newly HIV-diagnosed Chinese MSM (Tao, Qian, et al., 2017). Health
care programs for MSM living with HIV may be well advised to address depression and
anxiety.

General self-efficacy is the belief in one’s capabilities to organize and execute the courses of
action required to manage prospective situations (Bandura, 1995). A strong sense of general
self-efficacy can help people be resilient to setbacks and disappointments (Bandura, 1994)
and has been associate with optimism and lower stress (Zhao, Lei, He, Gu, & Li, 2015).
Research has supported an association between levels of general self-efficacy and risk
reduction behaviors among HIV-negative women (Somlai et al., 2000) and people living
with HIV (Kalichman & Nachimson, 1999).

General self-efficacy has been found to relate to depression (Maciejewski, Prigerson, &
Mazure, 2000), and interventions focused on increasing self-efficacy have reduced
depression and anxiety, as well as risky sexual and injection drug use (Murphy, Stein,
Schlenger, & Maibach, 2001). The negative correlation of general self-efficacy and
depression and anxiety has been reported in various populations (John, Meyer, Rumpf, &
Hapke, 2004; Schwarzer & Avristi, 1997), but if and how these important mental health
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factors influence newly HIV-diagnosed Chinese MSM is presently unknown. To address this
gap, we evaluated the relationship between general self-efficacy and depression and anxiety
among newly HIV-diagnosed Chinese MSM.

2. Methods
2.1. Study design and population

The present study used data from the Multi-component HIV Intervention Packages for
Chinese MSM (China MP3 Project), which consisted of two phases. Of 3760 MSM who
were invited to participate in the Phase | cross-sectional survey, 3588 undertook HIV tests
and 455 men were HIV positive. Of these newly diagnosed participants, 367 were eventually
enrolled to the Phase Il randomized intervention clinical trial (RCT). The details of this trial
have been described elsewhere (Liu et al., 2018). The study protocol was approved by the
institutional review boards of Vanderbilt University (IRB# 111144) and the National Center
for AIDS/STD Control and Prevention of Chinese Center for Disease Control and
Prevention (No. X120331206).

2.2. Data collection

Sociodemographic information was collected via interviewer-administered surveys in the
Phase I study, including age, ethnicity, marital status, education, employment, healthcare,
monthly income, place of birth, Beijing household (or Hukou) and duration of living in
Beijing. Behavioral and psychological information were gathered in the baseline survey for
Phase Il RCT, including drug and alcohol use, general self-efficacy, and current status of
depression and anxiety.

2.3. Measurement

2.3.1. General self-efficacy—Self-efficacy was measured using the General Self-
Efficacy Scale (GSES) (Schwarzer & Jerusalem, 1995), a 10-item scale in which participants
are asked to rate 10 questions using one of four responses: 1 (not at all true), 2 (hardly true),
3 (moderately true) or 4 (exactly true). A higher score suggests a higher level of general self-
efficacy. The scale has been used widely in Chinese populations (Wang, Liu, Shi, & Wang,
2016; Yang, Liu, Wang, Wang, & Wang, 2014), and the Chinese version of this scale had
good reliability and validity (Chiu & Tsang, 2004; Wang CaiKang, 2000).

2.3.2. Depression and anxiety—Current levels of depression and anxiety were
measured by the Hospital Anxiety and Depression Scale (HADS) (Zigmond & Snaith,
1983), which has been validated in previous studies (Chan, Tsang, Lau, & Chung, 2017;
Watrowski & Rohde, 2014). The HADS is a 14-item scale, including 7 items related to
anxiety and 7 related to depression. Items ask about feelings and emotions during the past
week. Each item is scored from 0 to 3. The total possible scores for both depression and
anxiety range from 0 to 21. Scores between 11 and 21 are defined as “suspected” or “likely”
depression or anxiety, 8-10 defined as “borderline” depression or anxiety, and 0-7
considered “normal” or none. Categorization may be clinically meaningful, but it assumes
that any score with the same category has the same effects. This assumption may not be true.

AIDS Care. Author manuscript; available in PMC 2021 March 09.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Wang et al.

Page 4

Hence, we used both categorical and continuous formats of depression and anxiety scores to
assess their associations with general self-efficacy.

2.4. Statistical analysis

The primary dependent variables were depression and anxiety. The variables were classified
into three categories as described above, and as dichotomous — high if =mean score and low
if <mean score. The main predictor of depression/anxiety was general self-efficacy, which
was used as both continuous and dichotomous. Simple descriptive statistics (mean, standard
deviation [SD], proportion and so on) for the main outcome variables and predictors were
calculated. Simple logistic regression and simple cumulative logistic regression models were
used to evaluate the associations between depression/anxiety and general self-efficacy. In
addition, multiple logistic regression modeling and multiple cumulative logistic regression
modeling were performed to assess the associations between depression/anxiety and general
self-efficacy while adjusting for potential confounders: age, ethnicity, marital status,
education, occupation, health care, place of birth, drug and alcohol use. For all cumulative
logistic regression models in the analyses, the proportional odds assumption is satisfied
since none of the score tests of the assumption is found to be significant at alpha = 0.05
level. Furthermore, predicted probabilities of depression and anxiety across the spectrum
(10-40) of the GSES scores were calculated. Statistical analysis was performed using SAS
(SAS 9.4; SAS Institute, Inc., Cary, NC).

3. Results

3.1.

3.2.

Demographic and behavioral characteristics

Of 367 newly HIV-diagnosed Chinese MSM participants, median age was 28 years
(interquartile range [IQR]: 25-32). The majority were of Han ethnicity (93.2%), were single
(83.9%), attended college (76.8%), had less than 5000 yuan (~750 USD) monthly income
(60.0%) and had health insurance (55.3%). The prevalence of alcohol use and drug use in
the last 3 months was 55.0% and 33.0%, respectively (Table 1).

Newly HIV-diagnosed Chinese MSM with lower general self-efficacy scores were more
likely to have junior middle school or lower education, be unemployed, and have a monthly
income less than 5000 yuan (Table 1).

Distributions of general self-efficacy, depression and anxiety

The mean score of general self-efficacy among the study population (measured by GSES
with the Cronbach’s alpha 0.93) was 31.5 (SD: 6.3) on a scale of 10-40. Of 367 Chinese
MSM, 70 (19.1%) were classified as “likely” depressed with the mean score of general self-
efficacy scale 27.7 (SD: 8.0), 53 (14.4%) as “borderline” depression (mean: 30.3, SD: 5.7)
and 244 (66.5%) as “normal” (mean 32.9, SD: 5.3). In terms of anxiety, 100 (27.3%) were
classified as “likely” anxiety with mean score 28.7 (SD: 7.4), 69 (18.8%) as “borderline”
anxiety (mean: 31.0, SD: 5.1) and 198 (54.0%) as “normal” (mean: 33.2, SD: 5.5) according
to the HADS (Cronbach’s alpha = 0.89 for depression and anxiety) (Table 2).

AIDS Care. Author manuscript; available in PMC 2021 March 09.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Page 5

3.3. Association between general self-efficacy and depression

The simple cumulative logistic regression analysis showed that general self-efficacy was
negatively associated with depression (odds ratio [OR]: 0.90, 95% confidence interval [CI]:
0.86-0.93). Specifically, the odds of being classified as being “likely” or “borderline”
depressed decreased by 10% compared to being classified as “normal” with a one unit
increase in the general self-efficacy score. After adjusting for potential confounders: age,
ethnicity, marital status, education, occupation, health care, place of birth, drug and alcohol
use, the odds of being “likely” or “borderline” depressed decreased by 12% as general self-
efficacy score increased one unit (adjusted OR [AOR]: 0.88, 95% CI: 0.85-0.92). If general
self-efficacy was categorized as high and low by mean score, the negative association
remained significant both in the simple cumulative logistic regression model (OR: 0.36, 95%
Cl: 0.23-0.56) and multiple cumulative logistic regression model (AOR: 0.32, 95% ClI:
0.20-0.51) (Table 3).

If depression was dichotomized as high or low by mean score, the negative association was
also significant both in the simple logistic regression modeling (OR: 0.89, 95% CI: 0.85-
0.92 for continuous measurement of GSES; OR: 0.33, 95% CI: 0.21-0.50 for dichotomous
measurement) and multiple logistic regression modeling (AOR: 0.87, 95% CI: 0.84-0.91 for
continuous measurement; AOR: 0.30, 95% CI: 0.19-0.48 for dichotomous measurement)
(Table 3). As GSES score increased, the probability of depression decreased significantly
(Figure 1).

3.4. Association between general self-efficacy and anxiety

The simple cumulative logistic regression analysis showed that general self-efficacy was
negatively associated with anxiety (OR: 0.90, 95% CI: 0.87-0.93). Specifically, the odds of
being “likely” or “borderline” anxiety decreased by 10% as general self-efficacy score
increased one unit. After adjusting for potential confounders: age, ethnicity, marital status,
education, occupation, health care, place of birth, drug and alcohol use, the odds of being
“likely” or “borderline” anxiety decreased by 11% as general self-efficacy score increased
one unit (AOR: 0.89, 95% CI: 0.86-0.93). If general self-efficacy was dichotomized as high
or low using a mean split, the negative association remained significant both in the simple
cumulative logistic regression modeling (OR: 0.40, 95% ClI: 0.27-0.59) and multiple
cumulative logistic regression modeling (AOR: 0.38, 95% CI: 0.25-0.57) (Table 3).

The mean split for dichotomized anxiety was negatively associated with GSES measured
continuously (OR: 0.90, 95% CI: 0.87-0.94) and dichotomously (OR: 0.38, 95% CI: 0.25-
0.59) in simple logistic regression models. Similarly, multiple logistic regression modeling
was significant for continuous (AOR: 0.89, 95% CI: 0.86-0.93) and dichotomous
measurements of GSES (AOR: 0.35, 95% CI: 0.23-0.55) (Table 3). As GSES score
increased, the probability of anxiety decreased significantly (Figure 1).

4. Discussion

The mean score for general self-efficacy was 31.5 (SD: 6.3) in this study population. It was
lower than those for condom use (mean: 35.2, SD: 6.0) and negotiation for safer sex (mean:
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33.6, SD: 6.6) among MSM living with HIV (Brown, Serovich, Kimberly, & Umasabor-
Bubu, 2015). In the newly HIV-diagnosed MSM in Beijing, there were significant
associations between lower general self-efficacy score and depression or anxiety. Previous
studies have reported that general self-efficacy was negatively associated with depression in
Chinese transgender women (Yang et al., 2015) and unemployed individuals (Wang et al.,
2014), and a negative association between general self-efficacy and anxiety among cancer
patients (Mystakidou et al., 2013). In our work, newly HIV-diagnosed Chinese MSM with
lower scores were significantly more likely to report symptoms of depression and anxiety.

Among 367 newly HIV-diagnosed Chinese MSM participants, about one-third (33.5%) had
“likely” or “borderline” depression (19.1% “likely” and 14.4% “borderline”). It was lower
than that among HIVinfected MSM in the United States (58%) (Berg et al., 2004), but was
higher than 11.7% among Chinese MSM with unknown HIV status (Yu et al., 2013). Forty-
six percent of participants had “likely” or “borderline” anxiety (27.3% “likely” and 18.8%
“borderline™), which was higher than 38.2% previously reported in a sample of MSM living
with HIV in the United States (Berg et al., 2004) and much higher than 3.7% among Chinese
MSM in general (Yu et al., 2013).

To our knowledge, this study was the first one to assess the association between general self-
efficacy and depression and anxiety among newly HIV-diagnosed Chinese MSM. The
strengths of our research include working with MSM recently diagnosed with HIV and using
a well-validated general self-efficacy and anxiety and depression scales (Chan et al., 2017;
Zhang, 1995).

Limitations include the cross-sectional data that cannot be used to evaluate a temporal
relationship between general self-efficacy and depression and anxiety. We could not exclude
the possibility of residual confounding, for example, we did not measure other potential
confounding variables such as social support.

The study findings on the negative relationship between general self-efficacy and depression
and anxiety may help guide health promotion among newly HIV-diagnosed Chinese MSM.
Depression and anxiety are risk factors of morbidity and mortality (Antoni et al., 2006;
Ironson et al., 2005). Effective support and treatment for depression and anxiety may also
improve medication adherence (Chesney et al., 2000) and self-care more generally. Our
study suggests that elevated general self-efficacy does relate to lower depression and anxiety.
Interventions, including cognitive—behavioral stress management and psychopharmacology
should be considered as potential important parts of programs aiming to assist MSM in
China adjusting to a new HIV diagnosis (Jones et al., 2010; Murphy et al., 2001).
Considering the high prevalence of depression and anxiety and low level of general self-
efficacy among our study population, further studies are needed to increase general self-
efficacy and reduce depression and anxiety.
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Sociodemographic characteristics of newly HIV-diagnosed MSM in Beijing, China (N = 367).

Table 1.

Covariate Mean(SD) or N (%) General self-efficacy (mean (SD)) P
Age (year) 29.6 (7.4) 31.5(6.3) NA
Ethnicity

Han 342 (93.2) 31.5(6.2)

Other 25 (6.8) 31.5(6.9) 0.96
Marital status

Single 308 (83.9) 31.6 (6.0)

Currently married 44 (12.0) 31.2 (7.6)

Divorced or separated or widowed or other 15 (4.1) 30.4 (7.9) 0.70
Currently living with

Others 288 (78.5) 31.4 (6.4)

Male sexual partner 79 (21.5) 32.2(5.7) 0.28
Education

Junior middle school or lower 50 (13.6) 28.0 (8.8)

Senior high school 35(9.5) 31.3(6.1)

College and above 282 (76.8) 32.2 (5.5) <0.01
Employment

Employed 304 (82.8) 31.8(6.1)

Unemployed/retired 25 (6.8) 27.6 (7.5)

Student 24 (6.5) 32.0(5.1)

Other 14 (3.8) 31.6 (7.4) 0.01
Monthly income (Chinese yuan)

<5000 220 (60.0) 31.0 (6.4)

>5000 147 (40.1) 32.5(5.9) 0.02
Health care

Yes 203 (55.3) 32.0(6.1)

No 164 (44.7) 31.0 (6.5) 0.11
Place of birth

Large city 92 (25.1) 31.7 (5.4)

Medium city 89 (24.3) 32.4(6.2)

Small city 78 (21.3) 31.6 (6.4)

Township/countryside 108 (29.4) 30.6 (6.9) 0.24
Legal Beijing Residency

Yes 66 (18.0) 32.3(5.7)

No 301 (82.0) 31.4 (6.4) 0.30
Years of living in Beijing

<5 182 (49.6) 31.1(6.5)

>5 185 (50.4) 32.0(6.1) 0.19
Alcohol use in the past 3 months 202 (55.0) 31.7 (5.7) 0.54
Drug use in the past 3 months 121 (33.0) 32.6 (5.4) 0.03
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Table 2.

Mean and standard deviation for general self-efficacy scores among 367 newly HIV-diagnosed Chinese MSM
stratified by depression and anxiety status.

Covariate N (%) General self-efficacy (mean (SD))

Depression status

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Normal (0-7) 244 (66.5) 32.9(5.3)

Borderline depression (8-10) 53 (14.4) 30.3(5.7)

Likely depression (11-21) 70 (19.1) 27.7 (8.0)
Anxiety status

Normal (0-7) 198 (54.0) 33.2 (5.5)

Borderline anxiety (8-10) 69 (18.8) 31.0(5.1)

Likely anxiety (11-21) 100 (27.3) 28.7 (7.4)
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Table 3.

Association between depression/anxiety and self-efficacy among 367 newly HIV-diagnosed MSM in Beijing,
China, using logistic regression analysis.

Depression Anxiety
Covariate OR (Cl) AOR (Cl) OR (C) AOR (CI)
Self-efficacy
<32 1.0 1.0 1.0 1.0
232 A 0.36 (0.23-0.56)*  0.32(0.20-0.51)  0.40 (0.27-0.59) *  0.38 (0.25-0.57) *
B 0.33(0.21-050)* 0.30(0.19-0.48) 0.38 (0.25-0.59) 0.35 (0.23-0.55) *
Self-efficacy (continuous)
A 0.90 (0.86-0.93)* 0.88(0.85-0.92)° 0.90 (0.87-0.93)*  0.89 (0.86-0.93) *
B 0.89 (0.85-0.92)*  0.87 (0.84-0.91) " 0.90 (0.87-0.94)  0.89 (0.86-0.93) *

Note: OR, crude odds ratio; AOR, odds ratio adjusted by age, ethnic, marital status, education, occupation, health care, place of birth, drug and
alcohol use; CI, 95% confidence interval; A, Depression and anxiety were divided into three types (suspected, borderline depression/anxiety and
normal), the normal status was used as the reference category; B, Depression and anxiety were divided into two categories: high if >mean score
versus low if <mean score.

*
Significant with < 0.0001.
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