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Background: Previous studies have described the correlation of suicidal ideation (SI) or

suicide attempts (SA) in people living with HIV (PLWH), whereas few studies compare

the correlation between SI and SA in PLWH. Understanding specific risk factors for SI

and SA among PLWH will help with developing tailored and effective suicide prevention

strategies among this high-risk group.

Methods: A cross-sectional study was conducted from December 2020 to April 2021

in Baoji municipality, Shaanxi Province. The PLWH registered with the Baoji Municipal

Center for Disease Control and Prevention (CDC) were recruited and interviewed.

Questionnaires and interviews for this study consisted of socio-demographic variables,

mental health history, and psychosocial characteristics. The HIV-related clinical features

were obtained from CDC medical records. The PLWH included were divided into three

groups, i.e., those with a history of suicide attempts (SA group), those with suicidal

ideation only (SI group), and those without any suicidal behavior (NSB group). Multinomial

logistic regression was used for three-way comparisons among these three groups

of PLWH.

Results: In total, 995 PLWH were interviewed. The prevalence of probable depression,

probable anxiety, SI, and SA in PLWH after being diagnosed as HIV+was 18.6%, 13.5%,

26.7%, and 3.2%, respectively. Compared with the NSB group, the SI or SA groups

were more likely to report probable depression [adjusted odds ratio (AOR) = 2.43, 4.44,

respectively], probable anxiety (AOR = 2.80, 5.62, respectively), and high HIV-related

stigma (AOR = 2.05, 2.65, respectively). The SI group was more likely to experience

high HIV-related stress (AOR = 1.91) and lower quality of life (AOR = 0.56) than the NSB

group. Social support and HIV-related clinical features were not associated with SI or SA

in this sample. The SA group did not differ from the SI group on any of the psychosocial

or HIV-related clinical features.
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Conclusions: Mental health problems are serious in community residents identified

with having an HIV infection in a Central West China municipality. It is important to

deliver low-cost and effective psychological services tailored for PLWH that are focused

on reducing mental health problems. Future studies should utilize sensitive screening

measures and further clarify factors potentially associated with the transition from SI to

SA in PLWH.

Keywords: HIV, suicide attempt, suicide ideation, mental health, China

INTRODUCTION

TheHuman Immunodeficiency Virus (HIV) infection is a serious
public health problem. At the end of September 2018, China
had over 840,000 people living with HIV (PLWH) (1). With
the increased availability of antiretroviral therapy (ART), the
life expectancy in PLWH is extended (2). Yet, HIV-related
stigma and long-term stress can lead to more mental health
problems, including depression, anxiety, and suicidality, in
PLWH compared with the general population (3, 4).

Most previous studies on the mental health of PLWH
have limited their focus to depression and anxiety. Although
suicidality is a serious problem among PLWH, few studies have
focused on suicide death, suicide attempt (SA), and suicidal
ideation (SI) in this population (5). Worldwide, the incidence
of suicide death and lifetime prevalence of SA and SI were
substantially higher in PLWH than in the general population (6).
In China, among PLWH, suicide is one of the leading causes of
non-AIDS death (7). Suicide mortality is 20.9 times greater in
PLWH than in the general population (8) and the prevalence of
SA in the past year ranged from 3.8 to 8% (5). One study found
that in Changsha municipality in Central China, 25% of PLWH
had SI following their HIV diagnosis (9).

Several studies have reported PLWH-specific correlation to SI.
HIV-related clinical features associated with SI after individuals
were identified as HIV-positive included CD4 lymphocyte counts
and transmission route (9, 10), symptoms of mental health
conditions (9–11), HIV-related stress, lack of social support,
and other social factors (9, 12, 13). More limited literature has
examined the PLWH-specific correlation between SA and suicide
death. Depression and less social support were associated with
SAs that occurred in the 6 months after HIV diagnosis (14).
Using a registered linkage study, Jia et al. (15) identified high
comorbidity of psychiatric illness among individuals with AIDS
or HIV infection, and this comorbidity substantially increased
the risk of suicide death in PLWH compared with those without
any mental health comorbidity.

Although in most cases SA occurs with preceding SI, only a
few individuals with SI ultimately carry out fatal or non-fatal
self-harm acts (16). Clarifying the correlation between SI and SA
among PLWH would contribute to our understanding of why
some only have SI while others engage in SA. Previous studies
have separately focused on the correlation of SI or SA in PLWH,
with no noteworthy differences between correlation of SI vs. SA.
Clarifying these factors will help us develop and refine targeted
suicide prevention efforts geared at PLWH.

In our present study, we recruited registered PLWH in Baoji, a
CentralWestmunicipality in China. Our study aimed to compare
the characteristics including mental health conditions, HIV-
related clinical features, HIV-related stigma and stress, social
support, and quality of life among three groups of PLWH, i.e.,
those with SA, those with SI only (did not carry out self-harm
acts), and those with neither SI nor SA or the no suicidal behavior
(NSB) group, after they being identified as HIV-positive.

METHODS

Participants
The study was conducted in Baoji municipality, a middle-
income area in the west of Shaanxi Province. The per capita
gross domestic product (GDP) of this central-western province
ranks in the middle of the 31 provinces in mainland China.
Participants were residents diagnosed with HIV/AIDS infection.
The recruitment was conducted by the Baoji Municipal Center
for Disease Control and Prevention (CDC) from 31 December
2020 to 1 April 2021. The inclusion criteria were as follows: (a)
registered in Baoji CDC system as having anHIV/AIDS infection,
(b) residing in Baoji municipality, and (c) aged 18 years or
older. We excluded individuals (a) with a severe mental disorder,
intellectual disability, or other communication problems, (b) who
were unable to be contacted, and (c) who refused to participate
in the study. At the end of 2020, a total of 1,266 people
were invited to participate. After excluding according to the
exclusion criteria, a final total of 995 individuals were included in
the study.

Procedure
The study was approved by the institutional review board
of the Beijing HuiLongGuan Hospital, and written informed
consent was obtained from all participants. Data collection
consisted of self-reported questionnaires and HIV infection
records from the Baoji CDC system. According to the CDC
registration mechanism of PLWH in China, all confirmed
cases of HIV/AIDS are registered with the local CDC.
For this study, registered PLWH living in Baoji Municipal
was contacted by the Baoji CDC staff by telephone. The
recruited PLWH were interviewed face-to-face. Trained Baoji
CDC staff administered self-report questionnaires. Interviews
were conducted in a standardized fashion. At the end
of each interview, interviewers would check responses to
ensure data quality (e.g., eliminating errors, unnecessary
missing data, etc.).
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Measures
Suicidality: Ideation and Attempts
Suicidal ideation was defined as seriously thinking of killing
oneself, and suicidal attempts were defined as acts of self-harm
with the intent to kill oneself (16). In our study, two questions
were used to assess participants’ suicidal ideation and attempts
after being diagnosed with HIV/AIDS infection. Participants
responded on a 3-point Likert-type rating scale (0=no, 1=rarely,
2=sometimes, and 3=always) to the following questions: (a)
since you were diagnosed with HIV/AIDS infection, how often
have you ever thought of killing yourself? and (b) how many
times did you make a suicide attempt after being diagnosed with
HIV/AIDS infection?

If the participant reported having made an SA at least once,
he/she was classified as with a suicidal attempt (SA). Respondents
who endorsed SIs but denied SAs were classified as having
suicidal ideation only (SI). Participants who denied SA and SI
were classified as without SI or SA (NSB).

Socio-Demographic Characteristics
Socio-demographic characteristics that were collected in our
study included the following: age (divided into three age
groups: 18–29, 29–39, ≥40 years), sex (male or female),
marital status (single, married, or widowed /divorced), residence
(rural or urban), ethnicity (Han Chinese or others), religious
beliefs (no religious belief, Buddhism, other religious beliefs),
educational level (middle/technical secondary school or lower,
high school/vocational high school, college/university or above),
work status (employed or self-employed, unemployed, others),
annual income per capita [renminbi (RMB) <40,000, ≥40,000],
and living situation (alone or with others).

HIV Infection Record
The HIV infection records of participants were obtained
from the Baoji Municipal CDC system. This included HIV
transmission [same-sex sexual history, other (e.g., heterosexual
sexual behavior, injection drug use, others)], same-sex sexual
history (yes or no), venereal disease history (i.e., one that had
sexually transmitted disease), AIDS diagnosis (i.e., diagnosed
with AIDS, or HIV infection only), and CD4 counts (<200
cells/mm3, 200–500 cells/mm3, >500 cells/mm3).

Psychosocial Factors
Several psychosocial factors including depression, anxiety, HIV-
related stress and stigma, social support, and quality of life
were collected for this study. Self-reported measures using the
Chinese versions of the Patient Health Questionnaire (PHQ-
9) (17) and the Generalized Anxiety Disorder Scale (GAD-7)
(18) were used to measure depression and anxiety, respectively.
Participants reported howmany times they had been bothered by
the depression or anxiety symptoms in the last 2 weeks using a 4-
point scale. Scores≥10 on either the PHQ-9 or GAD-7 suggested
the presence of depressive symptoms and/or anxiety symptoms,
respectively. The Cronbach’s α coefficients of PHQ-9 and GAD-7
in the present study were 0.92 and 0.95, respectively.

The HIV-related stress was defined as the extent to which
one has felt stress specific to the HIV/AIDS infection and was

FIGURE 1 | (a) PLWH: People Living With HIV. (b) Probable depression was

defined as having a score ≥10 on Patient Health Questionnaire (PHQ-9). (c)

Probable anxiety was defined as having a score ≥10 on the Generalized

Anxiety Disorder Scale (GAD-7). (d) Participants who reported suicidal ideation

without suicide attempt after HIV/AIDS infection. (e) Participants who reported

occurrence of suicide attempt(s) after HIV/AIDS infection.

measured using the Chinese version of the HIV/AIDS Stress
Scale (CSS-HIV) (19). This measure has three dimensions:
1) emotional stress, 2) instrumental stress, and 3) social
stress. Each item was rated on a 5-point Likert-type scale
ranging from 0 (not at all) to 4 (extremely). Higher scores
indicated greater stress. Scores within 0–13 were defined
as low, whereas those of 14 or above were defined to
have high HIV-related stress. The Cronbach’s α coefficient
for this measure of HIV-related stress in the present study
was 0.92.

The HIV-related stigma was defined as a perceived stigma
and was measured using the Chinese version of Berger HIV
Stigma Scale (BHSS) (20, 21) which consisted of 15 items.
This measure assesses four dimensions: 1) rejection of HIV
patients, 2) disclosure concerns, 3) negative self-image, and 4)
consequences of disclosure. Each item is marked as one with
which respondents disagreed (scored 0) or agreed (scored 1).
Higher scores indicated higher HIV/AIDS-related stigma. Scores
within 0–11 were defined as low and those with 12 or above were
defined as high HIV-related stigma. The Cronbach’s α coefficient
for this measure in the present study was 0.80.

The Chinese social support rating scale (SSRS) yields three
dimensions of social support: 1) subjective support, 2) objective
support, and 3) support-seeking behavior with 10 items (22).
Higher scores indicate higher social support. Scores of 0–25 were
defined as low social support and scores of 26 or above were
defined as high social support. The Cronbach’s α coefficient for
this measure in the present study was 0.67.

The quality of life was measured by using the Chinese
version of the Quality-of-Life Scale (6-items) consisting of six
dimensions: 1) physical, 2) psychological, 3) financial status, 4)
work, 5) relations with family, and 6) relations with others (23).
Responses were measured using a Likert-type scale which ranged
from 1 (extremely bad) to 5 (extremely good). Higher total scores
indicated better quality of life. Scores of 0–15 indicated the low
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quality of life, while scores of 16 or above indicated the high
quality of life. The Cronbach’s α coefficient for this measure was
0.89 in our study.

Statistical Analysis
Participants were divided into three groups based on their
responses, i.e., those with the suicidal attempt (SA) group, the
suicidal ideation only (SI) group, and the no suicidal behavior
(NSB) group. Descriptive statistics [e.g., median, interquartile
range (IQR), proportion, and prevalence] of sociodemographic
characteristics, HIV infection records, and psychosocial factors
were analyzed for the total sample and compared among the
three groups. Differences in sociodemographic characteristics,
HIV infection records, and psychosocial factors among the three
groups were examined using Chi-square or the Kruskal-Wallis
tests. To reduce type I errors, a Tukey-type method for nominal
variables and a non-parametric method for ranked variables were
used to conduct multiple comparisons if the overall test reached
statistical significance (24). A multivariable multinomial logistic
regression model was used for three-way comparisons among
three groups of PLWH. In multinomial logistic regression,
we ran two sets of models. The first model assessed the
risk for attempted suicide and SI associated with psychosocial
factors (i.e., depression, anxiety, HIV-related stress, HIV-related
stigma, social support, and life quality) after adjustment for
sociodemographic variables. The second model additionally
assessed the risk for SI and attempts associated with HIV-related
clinical factors (i.e., HIV-transmission, AIDS diagnosis, venereal
history, and CD4 counts) based on the first model.We performed
all the statistical analyses using SPSS, version 25.0 for Windows.

RESULTS

Participant Characteristics
As noted above, a total of 1,266 unduplicated surviving PLWH
registered in the Baoji Municipal CDC system. In total, 271
registered PLWH did not complete the interview for different
reasons (3 with an intellectual disorder, 8 with age-related
communication problems, 9 with severe mental disorders, and
251 could not be contacted). The final sample of 995 registered
PLWH was included in the present study. Among them, 32
(3.2%) reported SAs, which occurred after they were identified as
HIV-positive (SA group), 266 (26.7%) reported suicidal ideation
only (without any active self-harm) after they were identified as
HIV-positive (SI group), and 697 denied any SI or SA during
this period (NSB group). As shown in Figure 1, 185 (18.6%) and
134 (13.5%) PLWH reported probable depression and probable
anxiety, respectively.

The socio-demographic characteristics of the total sample
and by group (i.e., SA, SI, and NSB) are presented in Table 1.
Only 81 females were included in our study, but no significant
gender difference was found among the three groups and
their data remained in the analysis for this study. More
than half of the recruited PLWH were middle-aged (with a
median of 44 years old), living in rural areas, with a middle
school or lower educational level, and an annual income
per capita of <40,000 RMB. Nearly 35% of recruited PLWH

were single, living alone, and employed as a farmer. There
was a statistically significant age difference among the three
groups. The PLWH in the SA group were older than those in
the SI or NSB groups. There were no statistically significant
differences in demographic variables among these three
groups (see Table 1).

Comparison of HIV Related Clinical
Features and Psychosocial Factors
The HIV-related clinical features, included in the data from the
CDC system, were missing from 2 out of 995 PLWH. As a
result, we used the remaining HIV-related data from the 993
PLWHs for these data analyses. The differences of these clinical
features did not reach statistical significance, except for CD4
counts (see Table 2). Overall, the HIV transmission route was
strongly associated with a history of same-sex sexual behavior
(Phi coefficient= 0.99, p < 0.001).

In terms of depression and anxiety, the proportions of
probable depression (i.e., PHQ-9 scored 10 or above) and
probable anxiety (GAD-7 scored 10 or above) in the SA and SI
groups were significantly higher than those in the NSB. The SA
group reported higher HIV-related stress or stigma than the NSB
group, and the SI group reported similar tendencies as the SA
group. Lower social support and quality of life were found in
the SA and SI groups compared with those in the NSB group.
Differences of the above six psychosocial variables between SA
and SI groups were not statistically significant (refer to Table 3).

Multivariate Analysis of Factors Associated
With SI and SA
The AORs for the three-way comparison (SI and SA groups
compared with NSB group and with each other) of psychosocial
variables (Model 1) and HIV-related clinical features (Model
2) are presented in Table 4. Both models were adjusted for
demographic variables (age, gender, residence, annual income,
and educational status) using multinomial logistic regression.
Model 1 revealed that after adjusting for demographic variables:
(a) depression, anxiety, and HIV-related stigma were associated
with SI and SA; (b) HIV-related stress and quality of life
were associated with SI but not with SA; and (c) although the
associations of SA and probable depression or probable anxiety
(AORs 4.20 and 5.68) were almost two times the associations
of SI and probable depression or anxiety (AORs 2.56 and 2.63),
these differences did not reach statistical significance. In addition,
the SA group was indistinguishable from the SI group across the
other psychosocial factors (see Table 4).

When HIV-related clinical features were included (Model
2), the AORs of associations of psychosocial factors and
SI or SA were similar to that in Model 1, and the three
groups of PLWH did not differ in HIV-related clinical features
(see Table 4).

DISCUSSION

In this study, we recruited 78.6% (995/1,266) of the PLWH who
lived and were registered in a middle-income municipality in
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TABLE 1 | The socio-demographic of total samples, Suicidal ideation only (SI), suicide attempt (SA), and without any suicidal behavior (NSB) groups of people living with

HIV/AIDS (PLWH).

Variables Total (N = 995) SI (N = 266) SA (N = 32) NSB (N = 697) χ
2/H p-value

N % N % N % N %

Gender

Male 914 91.9 246 92.5 28 87.5 640 91.8 0.95 0.621

Female 81 8.1 20 7.5 4 12.5 57 8.2

Age, median (IQR) 44 33–53 43 33–52 52 40–56 44 33–61 8.24 0.016a

Age groups

18–29 138 13.9 36 13.5 2 6.3 100 14.3 5.94 0.203

30–39 270 27.1 79 29.7 5 15.6 186 26.7

≥40 587 59.0 151 56.8 25 78.1 411 59.0

Marital status

Never married 345 34.7 102 38.3 10 31.3 233 33.4 3.44 0.779

Married 426 42.8 108 40.6 15 46.9 303 43.5

Divorced/widowed 221 22.2 55 20.7 7 21.9 159 22.8

Unknown 3 0.3 1 0.4 0 0.0 2 0.3

Residence

Rural 561 56.4 155 58.3 18 56.3 388 55.7 0.53 0.767

Urban 434 43.6 111 41.7 14 43.8 309 44.3

Ethnic

Han 970 97.5 259 97.4 31 96.9 687 98.6 2.60 0.234

Others 25 2.5 7 2.6 1 3.1 10 1.4

Religious beliefs

None 846 85.0 233 87.6 25 78.1 588 84.4 3.37 0.465

Buddhism 106 10.7 23 8.6 5 15.6 78 11.2

Other religious beliefs 43 4.3 10 3.8 2 6.3 31 4.4

Education level

Middle/Technical secondary school or lower 573 57.6 141 53.0 18 56.3 414 59.4 4.12 0.390

High school/Vocational high school 326 32.8 93 35.0 11 34.4 222 31.9

College/University or higher 96 9.6 32 12.0 3 9.4 61 8.8

Work status

Farmer 352 35.4 111 41.7 8 25 233 33.4 9.30 0.054

Unemployed 56 5.6 17 6.4 3 9.4 36 5.2

Others 587 59.0 138 51.9 21 65.6 428 61.4

Annual income per capita

<40,000 RMB 564 56.7 143 53.8 21 65.6 400 57.4 2.11 0.348

≥40,000 RMB 431 43.3 123 46.2 11 34.4 297 42.6

Living situation

Alone 343 34.5 98 36.8 12 37.5 233 33.4 1.13 0.569

Living with others 652 65.5 168 63.2 20 62.5 464 66.6

χ
2: Chi square value; H: Kruskal–Wallis value.

aTukey-type test was used to conduct multiple comparison, SA > NSB (q = 2.70, p < 0.05), SA > SI (q = 2.97, p < 0.01).

central west China. Results indicate that 18.6% (185 cases) and
13.5% (134 cases) of the included PLWH reported probable
depression (PHQ-9 ≥ 10) or probable anxiety (GAD-7 ≥ 10),
respectively. In addition, 26.7% (266 cases) and the other 3.2%
(32 cases) reported SI (without SA) or made SAs after they
were diagnosed as HIV-positive. After adjusting for demographic
variables, both SI and SA were associated with probable
depression, probable anxiety, and HIV-related stigma. Similarly,
the SI was associated with HIV-related stress and quality

of life. The HIV-related clinical features were not associated
with either SI or SA. Of note, the SA group did not differ
from the SI group on any of the psychosocial or HIV-related
clinical features.

Our findings confirm the mental health needs of PLWH,
which have been documented in previous studies (5, 6, 13, 25–
29). The prevalence of such mental health problems, however,
have significantly varied across different studies, e.g., ranging
from 18.3 to 86.9% of PLWH suffered from depression (25),
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TABLE 2 | HIV-related clinical features of total samples, SI, SA, and NSB groups of PLWHa.

Variables Total (N=993) SI (N = 265) SA (N = 32) NSB (N = 696) χ
2/H p-value

N % N % N % N %

Same-sex sexual behavior

Yes 567 57.0 165 62.3 16 50.0 386 55.5 4.31 0.116

No 426 42.8 100 37.7 16 50.0 310 44.5

Venereal disease history

Yes 131 13.2 30 11.3 8 25.0 93 13.4 4.93 0.262

No 827 83.3 224 84.5 24 75.0 579 83.2

Unknown 35 3.5 11 4.2 0 0.0 24 3.4

HIV transmission

Same-sex sexual behavior 561 56.5 165 62.3 15 46.9 381 54.7 5.66 0.059

Others 432 43.5 100 37.7 17 53.1 315 45.3

CD4 test

Yes 980 98.5 261 98.5 32 100.0 687 98.7 0.14 0.844

No 13 1.3 4 1.5 0 0.0 9 1.3

CD4 counts (cells/mm3), median (IQR)b 450 274–630 431 258–629.5 332 230.5–607.3 467 290–835.6 6.93 0.031

<200 145 14.6 50 19.2 5 15.6 90 13.1 6.95 0.139

200–500 417 41.9 109 41.8 16 50.0 292 42.5

>500 418 42.0 102 39.1 11 34.4 305 44.4

With AIDS diagnosis

Yes 418 42.1 120 45.3 16 50.0 282 40.5 2.64 0.268

No 575 57.9 145 54.7 16 50.0 414 59.5

χ
2: Chi square value; H: Kruskal–Wallis value.

aTwo out of 995 included PLWH missed data of HIV-related clinical features.
bThe total sample of taking CD4 test was 980.

TABLE 3 | Psychosocial characteristics of total samples, SI, SA, and NSB groups of PLWH.

Variables Total (N = 995) SI (N = 266) SA (N = 32) NSB (N = 697) χ
2 p-value Multiple comparisonsa

N % N % N % N %

PHQ-9 scores (0–27)

No depression (<10) 810 81.4 141 53.0 16 50.0 653 93.7 232.00 <0.001 SA > C (q = 8.36, p < 0.001)

Probable depression (≥10) 185 18.6 125 47.0 16 50.0 44 6.3 SI > C (q = 19.64, p < 0.001)

GAD-7 scores (0–21)

No anxiety (<10) 861 86.5 171 64.3 18 56.3 672 96.4 196.50 <0.001 SA > C (q = 8.39, p < 0.001)

Probable anxiety (≥10) 134 13.5 95 35.7 14 43.8 25 3.6 SI > C (q = 17.63, p < 0.001)

Variables Median IQR Median IQR Median IQR Median IQR H p-value Multiple comparisons b

HIV-related stress 13 6–20 23 14–34 26.5 11.3–35.5 10 4–16 215.00 <0.001 SA > C (q = 5.74, p < 0.001)

SI > C (q = 14.06, p < 0.001)

HIV-related stigma 11 8–13 13 11–14 13 10.3–14 10 7–14 114.80 <0.001 SA > C (q = 4.37, p < 0.001)

SI > C (q = 10.20, p < 0.001)

Social support 25 20–31 22 17–28 20 18–26 26.5 21–33 59.00 <0.001 SA < C (q = 3.81, p < 0.001)

SI < C (q = 7.04, p < 0.001)

Life quality 15 12–18 13 10–15 13 10–16.8 16 13–18 113.80 <0.001 SA < C (q = 3.64, p < 0.001)

SI < C (q = 10.37, p < 0.001)

χ
2: Chi square value; H: Kruskal–Wallis value.

aUsing a non-parametric method.
bUsing Tukey-type method.
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TABLE 4 | Adjusted odds ratios (AORs) and 95% Confidence Intervals (95% CIs) of factors associated with SI or SA among PLWH using multinomial logistic regressiona.

AOR (95% CI)

SI v. NSB (reference) SA V. NSB (reference) SA v. SI (reference)

Variables Model 1b Model 2c Model 1b Model 2c Model 1b Model 2c

Probable depression (≥10) 2.56 (1.62–4.04) 2.43 (1.51–3.88) 4.20 (1.16–15.2) 4.44 (1.22–16.1) 1.64 (0.44–6.14) 1.83 (0.49–6.88)

Probable anxiety (≥10) 2.63 (1.69–4.09) 2.80 (1.77–4.42) 5.68 (1.59–20.3) 5.62 (1.55–20.4) 2.16 (0.59–7.97) 2.01 (0.54–7.52)

High HIV-related stress (≥14) 1.92 (1.29–2.85) 1.91 (1.27–2.88) 1.24 (0.49–3.14) 1.17 (0.45–3.04) 0.65 (0.25–1.66) 0.62 (0.23–1.62)

High HIV-related stigma (≥12) 1.99 (1.39–2.86) 2.05 (1.41–2.98) 2.59 (1.09–6.14) 2.65 (1.09–6.39) 1.30 (0.54–3.11) 1.29 (0.53–3.15)

High social support (≥26) 0.80 (0.56–1.14) 0.83 (0.57–1.20) 0.71 (0.31–1.60) 0.68 (0.30–1.56) 0.89 (0.39–2.01) 0.82 (0.36–1.88)

High life quality (≥16) 0.59 (0.40–0.87) 0.56 (0.37–0.84) 0.94 (0.38–2.31) 0.93 (0.37–2.36) 1.59 (0.64–3.98) 1.68 (0.65–4.33)

HIV transmission

Same-sex sexual behavior 0.70 (0.47–1.02) 1.14 (0.50–2.62) 1.64 (0.72–3.76)

Others 1 1 1

Venereal disease (VD) history 0.97 (0.59–1.61) 2.19 (0.86–5.54) 2.25 (0.90–5.65)

With AIDS diagnosis 1.10 (0.72–1.70) 1.19 (0.48–2.94) 1.08 (0.44–2.66)

CD4 counts (cells/mm3 )

<200 0.82 (0.44–1.53) 0.90 (0.23–3.50) 1.10 (0.29–4.23)

200–500 0.93 (0.62–1.39) 0.72 (0.30–1.75) 0.78 (0.32–1.88)

>500 1 1 1

SA, Participants with suicide attempt after identified as HIV+; SI, Participants with suicidal ideation only after identified as HIV+; NSB, Participants with neither suicide attempt nor

suicidal ideation after identified as HIV+.
aData in bold indicated statistical significance.
bModel 1 included psychosocial variables (i.e., depression, anxiety, HIV-related stress, stigma, and life quality), after adjusted for age, gender, residence, annual income, and education.
cModel 2 included psychosocial variables (i.e., depression, anxiety, HIV-related stress, stigma and life quality) and HIV-related clinical variables (i.e., HIV-transmission, AIDs diagnosis, VD

history, and CD4 counts), after adjusted for age, gender, residence, annual income, and education. We excluded the variable of same-sex sexual behaviors because it was significantly

correlated with the HIV transmission via same-sex sexual behaviors.

11.1–97.5% suffered from anxiety (5), and 3.3–32.6% and 3.75–
26% reported SI or SA, respectively (6, 13, 26–29). This variation
might be partly attributed to the use of different screening
tools, cut-off points for depression and anxiety, time intervals
for the occurrence of SI and SA, and the settings from which
PLWH populations are recruited. For example, a broad range of
instruments was used for mental health screening, e.g., 9 and 8
different questionnaires for depression and anxiety, respectively
(5). In one study, a cut-off of 5 on the PHQ-9 was used to
screen depression in a previous study (25). In other studies, the
lifetime prevalence of SI or SA was higher in those studies which
assessed over a shorter time interval (e.g., identification of HIV+
in last 6 months versus in last two weeks) (5, 6, 27, 28). Inpatient
PLWH reported a relatively lower prevalence of SI (26) than those
who are outpatients. Therefore, our relatively low prevalence of
depression and anxiety among PLWH may be a result of the
rigid criteria of our study. We assessed depression and anxiety
in the past 2 weeks, and a criterion equal to or higher than 10 was
used to identify probable depression or anxiety, which is a more
conservative estimate compared to some prior studies (17, 18). In
terms of SI or SA, only those that occurred after HIV+ diagnosis
were considered in our study, as we were interested in the time
period after receiving this diagnosis.

In terms of correlates of SI and SA in PLWH, the main
results in our study are similar to previous studies reporting
that individuals with high levels of stress and stigma and low
social support are more likely to engage in SI (9, 14, 30, 31)

and SA (14, 31). In our study, the PLWH with SI and SA were
more likely to endorse probable depression, probable anxiety,
and higher HIV-related stigma than those with NSB. The PLWH
with SI was more likely to experience high HIV-related stress and
lower quality of life than PLWH with NSB. The findings suggest
that mental health problems and HIV-related stress and stigma
are key targets for health promotion and suicide prevention
in PLWH.

Previous studies have documented correlations of suicidal
behaviors and HIV-related clinical features, including low CD4
cell counts (26), suspension of ART (26), and the presence
of an AIDS diagnosis (29). In our study, no associations of
HIV-related clinical features with SI or SA were statistically
significant. This may be due to our sample characteristics. Similar
to other studies that also did not find any associations (14,
30, 32–34), the recruited PLWH in our study were community
residents (registered as HIV+ in CDC HIV system), largely
male-identifying, and receiving ART. To clarify such associations
further, future prospective studies might recruit specific cohorts
of PLWH.

Many risk factors (living in rural areas and low income in
China) and protective factors (religious beliefs, social support,
and high life quality) of suicidal behavior have been identified
for the general population (23, 35). Nevertheless, our study
suggests that the same risk and protective factor profile cannot
be generalized to PLWH, with one exception: high quality of life
and SI (AOR = 0.56). Experiences unique to PLWH, i.e., social
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isolation, discrimination, and daily life inconveniences due to the
HIV infection, may contribute to such differences. Social support,
for example, does not have the same buffering effect on depressive
and anxiety symptoms among PLWH as seen in the general
population, and this may be HIV-specific, such as stress-related
to confidentiality (36). Also, low quality of life did not appear
to be a distinct risk factor for SA among PLWH. These results
suggest that suicide prevention strategies for PLWH should focus
on reducing stigma and otherHIV+ specific concerns, along with
depression and anxiety.

The present study, to the best of our knowledge, is the first to
compare correlation between SA and SI among PLWH in China.
Results did not approach statistical significance differences for
the psychosocial or HIV-related clinical features between PLWH
with SA and those with SI only. In the Turecki and Brent model
for suicide risk (35), depression is one of the precipitating factors
for SI and anxiety, while other factors moderate the pathway
from SI to suicidal acts in the general population. Within special
populations with a high prevalence of depression or anxiety,
however— including prisoners (37), depressed patients (38), and
PLWH in our study—depression and anxiety are not as helpful
for distinguishing between those who report SA and those who
report SI only. The findings suggest that more sensitive tools
for screening depression and anxiety are necessary to estimate
the potential risk of SA in special populations. The HIV-related
stress and stigma and quality of life did not distinguish between
SA groups and SI groups in PLWH as they do and have done
in our current and previous studies (9, 29, 30). This indicates
that HIV-related features and quality of life might contribute
to the emergence of SI but may not play key roles in the
transition from SI to SA among PLWH. If such factors are
identified, they might be the key targets for suicide prevention
in PLWH. Other factors should be taken into consideration in
future studies, such as the role of social media use (39) and
exposure to others’ suicidal behaviors among prisoners (37),
among others.

There are several limitations to this study. First, our study is
a cross-sectional design which limits our ability to make causal
inferences between SI or SA and other psychosocial variables.
Second, the sample size is limited, as only 32 participants
reported SA after an HIV-positive diagnosis, resulting in an
increased chance for type II errors. Third, only PLWH who
resided in and registered in the Baoji municipality were included
in our study and as such, our results may not be as generalizable
to other regions. Fourth, <10% of the recruited participants
identified as female, and our findings may not be generalizable
to female PLWH. Fifth, factors not included in our study
might be associated with SI or SA, such as a course of HIV+,
ART treatment, HIV-related complications, side effects of HIV-
related treatment, and HIV-associated neurocognitive disorder
(HANDS). Sixth, HIV-positive course of illness varied across
different participants, and those with longer illness courses may
have a higher probability of experiencing SI or SA. Although
there is some conflicting evidence, as previous studies reported
that PLWH with longer courses coped with stress better than
those with shorter courses (40).

Our findings suggest several considerations for tailoring
suicide prevention strategies for PLWH in China. First,
depression and anxiety are persistent mental health problems
and are associated with SI or SA in PLWH. Given the low
utilization of mental health services in PLWH in China (40),
mental health promotion programs in PLWH should include
depression and anxiety treatment elements specific to reducing
suicidal ideation. Second, tailored suicide prevention strategies
are necessary for PLWH, given that high social support may
not serve as a protective factor for SI or SA in this population.
Health education and other programs to reduce HIV-related
stress and stigma should be included as key elements. Third,
more sensitive tools for screening depression and anxiety, and
clarification of potential risk factors for SAs are still needed.
In conclusion, this study contributes to our understanding of
mental health problems in PLWH in Central West China. It
will be important to deliver effective and low-cost psychological
services and suicide prevention strategies that are specific
to PLWH.
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