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Abstract

Objective Suicidal ideation is an important public health challenge among people living with HIV (PLWH) across the world
and in China. HIV stigma, depression, and self-esteem have been associated with suicidal ideation. However, the underlying
mechanisms remain not fully understood.

Methods Study data were derived from a sample of 465 PLWH in China. Suicidal ideation after HIV diagnosis was used as
outcome variable. HIV stigma, depressive symptoms, and self-esteem were measured using reliable instruments and used
as predictor, mediator, and moderator, respectively. Mediation and moderated mediation model were used for data analysis.
Results 31.6% of PLWH in China had suicidal ideation after HIV diagnosis. The association between perceived HIV
stigma and suicidal ideation was partially mediated by depression (indirect effect=0.02, 95% CI=[0.02, 0.03]) with the
path from perceived HIV stigma to depressive symptoms being moderated by self-esteem (interaction effect= —0.02, 95%
CI[-0.03,-0.01]).

Conclusions Study findings suggested a mediation mechanism of HIV stigma on suicidal ideation through depressive symp-
toms, and self-esteem might weaken the mediation mechanism by moderating the perceived HIV stigma-depressive symptoms
pathway.

Keywords People living with HIV - Suicidal ideation - Perceived HIV stigma - Depressive symptoms - Self-esteem -
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Introduction
Suicidal Ideation Among People Living with HIV

Suicide is a major public health problem worldwide and in
China [1, 2]. Suicidal ideation is a predecessor of suicide and
is common among PLWH worldwide, and data from a meta-
analysis showed that the estimated prevalence of suicidal
ideation is 20.9% [3]. Studies in different countries differed
in the prevalence of suicidal ideation with 8.6% in the United
States (US) [4], 31% in the UK [5], 23.3% in Indonesia [6],
21% in Argentina [7], and 8.2% in Ethiopia [8]. Data from
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China showed that the prevalence of suicidal ideation among
PLWH was 25%, higher than 6%, the prevalence of suicidal
ideation in the general population [9]. Prior to the introduc-
tion of combination antiretroviral therapy (cART), studies
had shown an association between HIV infection and suicide
[10, 11], so studying the factors associated with suicidal
ideation among PLWH can better prevent and control suicide
and promote the physical and mental health of PLWH [12].

Perceived HIV Stigma and Suicidal Ideation Among
PLWH

It is quite common for PLWH to suffer from various types
of HIV-related stigma [13]. A study conducted in Sichuan
Province, China, showed that PLWH perceived various lev-
els of HIV stigma, with the average level being moderate
[14]. One study conducted among 346 PLWH in the US
showed that they also perceived moderate to high levels of
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HIV stigma [12]. Several studies have shown that perceived
HIV stigma can lead to various psychological negative out-
comes, particularly suicidal ideation [8, 15]. For example,
a study conducted in Tanzania, Africa, showed a significant
correlation between suicidal ideation and HIV stigma [16].
One study from South Africa showed that HIV stigma was a
risk factor for suicidal ideation among PLWH [17]. Another
study from China suggested that HIV stigma increased the
likelihood of suicidal states [18]. However, the underlying
mechanisms of the relationship between HIV stigma and
suicidal ideation were largely unknown.

Potential Mediation Mechanism Between Perceived
HIV Stigma, Depressive Symptoms, and Suicidal
Ideation

Many studies have shown that PLWH who experience high
levels of HIV stigma are more likely to develop depression
[19, 20]. For example, a cohort study from the US showed
that HIV-related stigma could increase the odds of PLWH
depression [20]. Moreover, depression is associated with
various psychological negative outcomes, including sui-
cidal ideation [21, 22]. A meta-analysis of longitudinal stud-
ies showed that PLWH with depression are more likely to
experience suicidal ideation (OR =1.96) [23]. On the other
hand, a study conducted in the US showed that improving
depressive symptoms can reduce suicidal ideation [24]. With
the above evidence, we hypothesized that there might exist
a mediation mechanism between perceived HIV stigma,
depression, and suicidal ideation.

Moderation Effect of Self-esteem

In addition to the proposed mediation model, many
personality-related factors may buffer the relationship,
including self-esteem [25, 26]. Self-esteem is referred to
the attitude toward the self, self-efficacy, self-acceptance,
and self-worth [27]. Self-esteem, especially positive and
stable self-esteem, exerts effects in tackling life stress.
Individuals with greater self-esteem are more likely to be
good problem solvers and have greater resilience when
dealing with stressors [28]. Self-esteem has been proven
to buffer negative emotions at special times, e.g., corona-
virus disease 2019 (COVID-19) quarantine period [29], as
well as in various populations: the general population [30],
adolescents [31], female college students [32], and obese
couples [33]. As a marginalized population, HIV stigma is
a significant predictor of poor health outcomes, including
suicide, among PLWH [16]. Previous studies suggested
that self-esteem may act as a moderating factor, buffering
the effects of HIV stigma on psychological well-being [34,
35]. Given that self-esteem has been commonly studied as
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a moderator in mental health research [29-32], we hypoth-
esized that self-esteem might moderate the effect of per-
ceived HIV stigma on suicidal ideation.

Although HIV stigma, depressive symptoms, and self-
esteem have been previously reported to have an implica-
tion on suicidal ideation in PLWH [25, 36], the underly-
ing mediating and moderating mechanisms responsible
for these associations are poorly understood. By the end
of 2018, it is estimated that the number of PLWH/AIDS
in China had exceeded one million and would continue
to grow [37]. Several studies in China have shown that
the rate of suicidal ideation among PLWH since diagnosis
ranges from 25 to 32.4% [9, 18, 38]. With such a high pro-
portion of suicidal ideation, it is necessary to understand
the impact of perceived HIV stigma on suicidal ideation
among PLWH in China and the mechanisms underlying
the association for providing evidence for taking targeted
measures to improve the psychological health of PLWH.

Purpose of the Study

This study aims to investigate the potential mediation
relationship between HIV stigma, depression, and suicidal
ideation, as well as the moderation effect of self-esteem on
the mediation mechanism among PLWH in China (Fig. 1).
The ultimate goal is to provide evidence for public health
interventions against suicide among PLWH in China.

Methods
Participants and Sampling

The participants in this study were PLWH who were as
follows:(1) age 18 years or older; (2) diagnosed and regis-
tered in the Chinese AIDS Prevention and Control Infor-
mation System; (3) agreed to enroll in the survey. Partici-
pants were recruited at the Second Affiliated Hospital of
Southeast University in Nanjing, China, using the con-
venience sampling technique from July to August 2016.
When PLWH go to the hospital, they will be asked if they
would like to participate in a study, and only individuals
who agree to participate and sign the informed consent
will be enrolled. In China, all individuals diagnosed with
HIV infection should be registered in the Chinese AIDS
Prevention and Control Information System; thus, they can
go to designated medical institutions to receive free anti-
viral treatment drugs. Because HIV prevalence in Chinese
males was more than twice that of females, we recruited
more males than females in this study [39].
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Fig. 1 Hypothetical model of
perceived HIV stigma and sui-
cidal ideation among PLWH

Depressive symptoms

Perceived HIV stigma

Data Collection

Data collection was implemented through a self-adminis-
tered paper—pencil questionnaire. The survey was anony-
mous and voluntary. Individuals were also informed that
they could quit the survey whenever they wanted. Upon
completion of the survey, each participant would receive
a supermarket gift card as an incentive (50 RMB value
(approximately $8)). This study was approved by the Ethics
Committee of Wuhan University School of Medicine.

Measurements
Demographic and Clinical Characteristics

Demographic characteristics of PLWH included age (in
years), gender (male/female), marital status (unmar-
ried, married, divorced/widowed), place of residence
(urban/rural), education level (high school or lower/
junior college or higher), monthly disposable income
(£3000/3001-5000/ > 5000), and occupation (in work/
retired or unemployed or student). Clinical variables
included duration of infection (in months) and duration of
highly active antiretroviral therapy (HAART) (in months).

Perceived HIV Stigma

The HIV Stigma Revised Scale was used to measure per-
ceived HIV stigma [40]. The perceived stigma scale consists
of 32 items in four dimensions: enacted stigma (11 items,
typical item: “I get the emotional help and support I need
from my family”), disclosure concerns, (8 items, typical
item: “T work hard to keep my HIV/AIDS a secret”), nega-
tive self-image (7 items, typical item: “Having HIV/AIDS

Suicidal ideation

Self-esteem

makes me feel unclean”), and concerns with public attitudes
(6 items, typical item: “Most people think that a person
with HIV/AIDS is disgusting”). A 4-point Likert scale is
employed to assess each item, ranging from 1 (strongly disa-
gree) to 4 (strongly agree). Responses for all 32 items were
calculated to obtain mean scores, with higher scores indi-
cating more severe perceived HIV stigma. The Cronbach’s
alpha in this study was 0.92.

Depressive Symptoms

The Center for Epidemiologic Studies Depression (CES-D)
scale was used to measure depressive symptoms experienced
by the respondent during the past 7 days [41]. The CESD
scale consists of 20 items, including 16 forward items (typi-
cal item: “I felt fearful”’) and four reverse items (typical item:
“I felt hopeful about the future”). A 4-point Likert scale is
employed to assess each item, ranging from “0=(less than a
day or never” to “3=5-7 days.” The total score was obtained
by summing all item scores, with higher scores indicating
more severe depressive symptoms. The Cronbach’s alpha
was 0.91 in this study.

Self-esteem

The Rosenberg self-esteem scale (RSE) was used to measure
self-esteem [42]. The Rosenberg self-esteem scale is com-
monly utilized in studies of PLWH and other mental health
studies to measure responders’ self-esteem levels [43, 44].
The scale consists of 10 items (typical item: “On the whole,
I am satisfied with myself”), using a 4-point Likert scale,
ranging from O (strongly disagree) to 3 (strongly agree).
Total score was calculated, with higher scores indicating
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greater self-esteem. The Cronbach’s alpha was 0.91 in this
study.

Suicidal Ideation

Suicidal ideation was measured using the question “Have
you ever had suicidal ideation after you found out you were
infected with HIV” (yes=1, no=0).

Statistical Analysis

Descriptive statistics (e.g., mean, standard deviation, fre-
quency, percentage) were computed to present the demo-
graphic characteristics. Correlation analysis was used to
investigate the correlation among perceived HIV stigma,
depressive symptoms, self-esteem, and suicidal ideation.
Mediation analysis was used to examine the indirect effect
of depressive symptoms in the path of perceived HIV stigma
on suicidal ideation. The moderation effect of self-esteem
on the hypothesized mediation model was analyzed using
a moderated mediation model. The covariates in the mod-
erated mediation analysis included demographic character-
istics such as age, gender, education, monthly disposable
income, and marital status. The mediation and moderated
mediation modeling analysis were implemented using the
Hayes’ PROCESS macro [45]. All statistical analyses were
implemented using SPSS (version 26.0, IBM Corp). We
then used VanderWeele and Ding’s methods to perform an
E-value analysis to determine the robustness of the esti-
mated associations [46]. The E-value describes the mini-
mum strength of association on the OR scale (between the
presumed confounders and exposure, and between the pre-
sumed confounders and outcome) that is needed to account
for the observed exposure-outcome association. E-values
were computed with an online E-value calculator (https://
mmathur.shinyapps. io/evalue/).

Results

Demographic and Clinical Characteristics
of the Study Sample

Results in Table 1 show that among the total sample of
465 PLWH, 95.3% were male with age ranging from 18 to
76 years and a mean age of 36.4 +12.0 years. 53.5% were
unmarried, and approximately 40% of the participants had
an educational level of high school or lower, while the rest
had junior college or higher education. Most of the partici-
pants were employed (78.7%), and 59.1% were from urban
areas. Nearly two-thirds of the participants had a monthly
disposable income above 3000 RMB (approximately $460),
and 75.1% were men who have sex with men. Nearly half
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(48.8%) had been diagnosed with HIV for more than
24 months, and most of the participants (67.5%) had a dura-
tion of no more than 24 months on highly active antiretrovi-
ral therapy (HAART). Among the 465 PLWH, 147 of them
(31.6%) had suicidal ideation.

Bivariate Correlations

Variables for bivariate correlation analysis included per-
ceived HIV stigma, depressive symptoms, self-esteem,
and suicidal ideation. The mean and SD of each variable
and the correlations between the variables are presented in
Table 2. Correlation analysis results show that perceived
HIV stigma was positively correlated with depressive symp-
toms (r=0.43, P<0.001) and suicidal ideation (r=0.37,
P <0.001), and depressive symptoms were positively cor-
related with suicidal ideation (r=0.41, P<0.001). Addi-
tionally, perceived HIV stigma (r= —0.37, P<0.001),
depressive symptoms (r= —0.61, P <0.001), and suicidal
ideation (r= —0.37, P <0.001) were negatively correlated
with self-esteem.

Mediation Modeling Analysis

Results in Fig. 2 and Table 3 show that perceived HIV
stigma was positively associated with depressive symptoms
(#=0.39,¢t=10.12, P<0.001). This, for its part, was a pre-
dictor of suicidal ideation (f=0.06, z=5.73, P<0.001).
Perceived HIV stigma had a positive association with sui-
cidal ideation as well (f=0.06, z=5.04, P <0.001). The
relationship between perceived HIV stigma and suicidal
ideation is partly mediated by depressive symptoms (Indirect
effect=0.02, 95% CI [0.02, 0.03]).

Moderated Mediation Modeling

Results in Fig. 3, Table 4, and Fig. 4 show that self-esteem
negatively moderated the path from perceived HIV stigma
to depressive symptoms (interaction effect= —0.02, 95% CI
[—0.03,-0.01]), but did not moderate the other two paths.

Sensitivity Analysis

Results from the sensitivity analysis show that for the
estimated association between perceived HIV stigma and
depressive symptoms (OR 1.48), the E-value was 2.32. For
the estimated association between perceived HIV stigma
and suicidal ideation (OR 1.04), the E-value was 1.32. For
the estimated association between depressive symptoms and
suicidal ideation (OR 1.04), the E-value was 1.32. These
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Table 1 Characteristics of the

Variable Category N %
study sample

Age

<25 67 144

25-44 275 59.1

>45 123 26.5
Gender

Male 443 95.3

Female 22 4.7
Education

High school or lower 184 39.6

Junior college or higher 281 60.4
Residence

Urban 275 59.1

Rural 190 40.9
Occupation

In work 366 78.7

Retired or unemployed or student 99 21.3
Marital status

Unmarried 249 53.5

Married 151 32.5

Divorced/widowed 65 14.0
Monthly disposable income (RMB)

<3000 157 33.8

3001-5000 148 31.8

> 5000 160 34.4
Sexual orientation

Heterosexual 116 24.9

Homosexual/bisexual/undecided 349 75.1
Duration of HIV infection (months)

<24 238 51.2

>24 227 48.8
Duration of HAART (months)

<24 314 67.5

>24 151 325

Table 2 Correlations between all the variables

Variable M+SD 1 2 3

1. Perceived HIV
stigma

81.30+12.67 1

2. Depressive symp-  13.89+11.57 043" 1

toms
—0.37" —0.61" 1
0377 041"  -037"

30.71+5.06
4. Suicidal ideation —

3. Self-esteem

*P<0.01

results suggested that residual confounding could explain the
observed association if there was an unmeasured covariate

with an association (OR) at least equal to the E-value of the
exposure and outcome.

Discussion

There is considerable empirical support for the impact of
perceived HIV stigma on suicidal ideation [8, 16, 17]. How-
ever, the association between perceived HIV stigma and
suicidal ideation and the mechanisms that moderate and
mediate this association were not fully elucidated. Hence,
mediation and moderated mediation models were used in
this study to determine how perceived HIV stigma, depres-
sive symptoms, and self-esteem interact to influence sui-
cidal ideation. The mediation analysis results indicated that
depressive symptoms mediated the relationship between
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Fig.2 Mediated model for per-
ceived HIV stigma, depressive
symptoms, and suicidal ideation
among PLWH. (Covariates
were controlled: age, gender,
education, monthly disposable
income, and marital status.

P <0.001.)

0.39""

Perceived HIV stigma

Table 3 The mediation effect of perceived HIV stigma on suicidal
ideation (n=465)

Predictors p SE tZ P 95% CI

Depressive symptoms
Perceived HIV stigma 0.39 0.04 10.12 <0.001 0.31,0.46
[Model R=0.43; R*=0.18; MSE=109.90; F=102.34; P <0.001]
Suicidal ideation

0.06 0.01 5.04 <0.001 0.03,0.08
Depressive symptoms® 0.06 0.01 5.73 <0.001 0.04,0.08
[Model —2LL=474.71; LL=105.53; P<0.001]

Direct and indirect effects
Direct effect

Indirect effect®

Perceived HIV stigma®

0.06 0.01 5.06 <0.001 0.03,0.08
0.02 0.005 - - 0.02, 0.03

#Controlling for depressive symptoms
°Controlling for perceived HIV stigma

“Significance using normal distribution

perceived HIV stigma and suicidal ideation. The moderated
mediation analysis results revealed that self-esteem mod-
erated the relationship between perceived HIV stigma and

Fig.3 Moderated media-

tion model for perceived HIV
stigma, depressive symptoms,
self-esteem, and suicidal idea-
tion among PLWH. (Covariates
were controlled: age, gender,
education, monthly disposable
income, and marital status.
*P<0.01, "P<0.001.)

0.22""

Perceived HIV stigma

Self-esteem

Depressive symptoms

0.06™"

0.06™" Suicidal ideation

suicidal ideation via depressive symptoms. However, self-
esteem did not play a moderating role between perceived
HIV stigma and depressive symptoms with suicidal ideation.

First, as hypothesized, perceived HIV stigma was posi-
tively associated with suicidal ideation, and depressive
symptoms can partially mediate this relationship. This asso-
ciation is in line with a study conducted among PLWH in
Guangzhou, China [18]. Similar findings were also observed
among PLWH in South Africa [17] and among sexual
minorities in the US [47], where the association between
stigma and suicidal ideation was mediated by depression.
Depressive symptoms are prevalent when PLWH suffer
from experiences or feelings of prejudice or stigma [48,
49], leading to reduced quality of life and life expectancy
[50]. Therefore, those with higher depressive symptoms had
more suicidal ideation and were at greater risk of commit-
ting suicide [51].

Second, consistent with our hypothesis, self-esteem neg-
atively moderated the effect of perceived HIV stigma on
depressive symptoms. This is to say that individuals with
both higher perceived HIV stigma and higher self-esteem
are less likely to develop depressive symptoms. Compared

Depressive symptoms

Depressive symptoms

. *Self-esteem
0.04

0.001

-1.177 /

0.05™"" Suicidal ideation

_—
-0.09"

o0+ 0001

Perceived HIV stigma*Self-esteem
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Table 4 The moderated
mediation effect of perceived

HIV stigma on suicidal ideation
(n=465)

Fig.4 The final moderated
mediation model with statisti-
cally significant pathways.
(Covariates were controlled:
age, gender, education, monthly
disposable income, and marital

Predictors B SE t P 95% CI1
Depressive symptoms
Perceived HIV stigma 0.22 0.03 6.23 <0.001 0.15,0.28
Self-esteem -1.17 0.09 —13.36 <0.001 —1.34,-1.00
Perceived HIV stigma X self-esteem -0.02 0.01 -2091 0.004 —0.03,-0.01
[Model R=0.66; R?=0.43; MSE=76.83; F=115.89; P <0.001]
Suicidal ideation
Perceived HIV stigma 0.05 0.01 4.5 <0.001  0.03,0.08
Depressive symptoms 0.04 0.01 2.71 0.007  0.01, 0.06
Self-esteem —-0.09 0.03 -2.87 0.004  -0.15,-0.03
Perceived HIV stigma X self-esteem 0.001 0.002 0.68 0.50 —0.003, 0.01
Depressive symptoms X self-esteem —0.001 0.002 -0.56 0.57 —0.006, 0.003
[Model —2LL =465.36; LL=114.88; P<0.001]
Depressive symptoms
0.22*** 0.04™

status. P <0.01, ""P<0.001.)

Perceived HIV stigma

-1.17"

0.05"*" Suicidal ideation

-0.09""

Self-esteem

to the general population, PLWH are 2—3 times more likely
to develop depression and are more likely to experience
higher levels of social isolation and the risk of mental health
problems [50]. In the face of stress and trauma, self-esteem
plays an important role as a coping strategy that enhances
an individual’s adaptability [52]. A better ability to adapt
to stress could alleviate the adverse effects of HIV infec-
tion and diminish the occurrence of depression in PLWH
[53]. Thus, improving self-esteem can reduce depression,
and individuals with high levels of self-esteem may be less
likely to suffer from depressive symptoms.

The findings have implications for intervention targeted at
PLWH. First, in addition to taking measures to improve the
external environment of stigma, attention is now being paid
to reduce perceived stigma from the perspective of PLWH
by providing psychological support. Second, programs

Perceived HIV stigma*Self-esteem

targeting this population need to specifically increase self-
esteem to reduce the negative consequences of HIV stigma.
As one solution, a website could be developed to provide
counseling aimed at meeting the self-esteem enhancement
needs of PLWH in China. Public health workers can also
provide self-esteem enhancing counseling by working with
volunteers to provide counseling services to PLWH in local
communities and hospitals.

Limitations

There were several limitations to this study. First, the data
from the cross-sectional survey had restricted the ability to
infer causality. Second, the vast majority of the present sam-
ple were men who have sex with men, with a limited number
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of women, and there may be gender bias in the inference of
the findings, and future studies should include more females.
Third, the assessment of suicidal ideation was not limited to
a specific time frame and may have overestimated suicidal
ideation, which should be interpreted with more caution
when interpreting the results.

Finally, this study examined the effects of self-esteem
in general rather than specific dimensions of self-esteem
(e.g., self-acceptance or self-efficacy). Future efforts should
incorporate these dimensions to identify whether different
dimensions of self-esteem have different effects on depres-
sive symptoms and suicidal ideation.

Conclusions

Our results indicate that depressive symptoms partially
mediate the association between perceived HIV stigma and
suicidal ideation. Furthermore, the results from this study
reveal that self-esteem reduced the effect of perceived HIV
stigma on depressive symptoms, which in turn reduced the
incidence of suicidal ideation among PLWH.
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