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Abstract
Background We sought to verify whether psychosocial health problems among patients with sexually
transmitted infections (STIs) were associated with these patients’ suicidal ideation, and to examine the
magnifying effect of a syndemic of multiple psychosocial conditions on suicidal ideation. Methods This
was a cross-sectional study of 519 STI patients at the Shanghai Skin Disease Hospital.
Sociodemographic, psychosocial, and suicidal ideation information on the participants was collected.
Logistic regressions were performed to detect the association between sociodemographic variables and
suicidal ideation, as well as each individual psychosocial variable and suicidal ideation, and to verify the
syndemic effect of psychosocial factors. Results Of the participants, 25.0% reported having suicidal
thoughts. In univariate analysis, low self-esteem, loneliness, depression, entrapment, defeat, and
unsatis�ed interpersonal needs were associated with suicidal ideation. Multivariable analysis found
depression (risk ratio [RR] 2.614; 95% con�dence interval [CI]: 1.603–4.262) and entrapment (RR: 4.457;
95%CI: 2.649–7.496) remained signi�cant. STI patients who experienced two or more psychosocial
health problems had approximately �ve times the odds of suicide ideation (adjusted risk ratio [ARR]:
4.643; 95%CI: 2.882–7.481) compared with those in the non-syndemic group, especially in the high-level
(�ve or more psychosocial problems) group (ARR: 6.072; 95%CI: 3.307–11.152). Conclusions The study
con�rmed that STI patients have a high rate of suicidal ideation and suffer from severe psychosocial
problems. The results con�rm a syndemic effect of psychosocial problems on increasing the odds of
suicidal ideation. This suggests greater attention should be paid to STI patients’ psychosocial wellbeing
in both nursing and interventions. Efforts to prevent suicidal ideation among STI patients are therefore
urgently needed to ameliorate the social and health conditions of this population.

Background
Sexually transmitted infections (STIs) are among the most common acute conditions, and represent a
substantive global public health concern, with an estimated annual worldwide incidence of 333 million
cases1. In China, the newly revised measures for prevention and control of STI diseases prioritize �ve
types of STIs as needing prevention measures: syphilis, gonorrhea, condyloma acuminatum, genital
herpes, and the human immunode�ciency virus (HIV)2-3. Against this backdrop, studies have reported
dramatically higher suicidal ideation in China among people with STI, including people living with
HIV/AIDS (PLWHA) compared with the general population (31%–43.1%4-6 vs. 2.3%, respectively7).

Previous studies revealed the association between certain psychosocial conditions and suicidal ideation.
Studies have proven that low self-esteem and depression are the principal factors behind suicidal
ideation8-18, and more-current articles have reported that loneliness, unsatis�ed interpersonal needs,
entrapment, defeat, and poor social support are also strong predictors of suicidal ideation12,14,19-21. One
study conducted in China reported that poor social support was the strongest predictor of suicidal
ideation, in addition to depression and low self-esteem19. In two recent studies, one reported loneliness
and low social support might represent the most important components of connectedness, as they were
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found associated with depression severity and suicidality in United States, and another, in Swaziland,
reported that feeling lonely was a risk factor for suicidal ideation22-23. Defeat and entrapment were key
variables of Williams’ cry of pain model of suicide, and central to O’Connor’s integrated motivational–
volitional (IMV) model24-25. Additionally, recently, Joiner proposed the interpersonal theory of suicide
(IPTS)26, which asserted that suicidal ideation emerges when individuals experience thwarted
belongingness (TB; loneliness and lack of reciprocal care) and perceived burdensomeness (PB; perceived
liability to others and self-hate).

Notably, some researchers have noted that participants with several psychosocial conditions have
magni�ed suicidal ideation27. We therefore wish to raise the “syndemic” theory. Syndemic as a term was
�rst proposed by Singer to describe “synergistically related” epidemics that cluster and arise from harmful
social conditions28. A syndemic effect, or synergistic epidemic is the aggregation of two or more
concurrent or sequential epidemics or disease clusters in a population with biological interactions, which
exacerbate the prognosis and burden of disease. To our knowledge, most research on the mechanism of
suicidal ideation among STI patients (including people with HIV) has typically focused on a single
psychosocial factor 6,w1-w2. Another matter we realized is that these studies contain behavioral habits,
risky sexual behaviors, unpleasant sexual experiences, and psychosocial conditions. Furthermore, some
research has even considered STIs as a factor of the syndemic effect on suicidal ideation, while our
present study focused particularly on STI patients’ psychosocial issues 28,w3-w4. Only one study has
discussed the association between a syndemic effect of psychosocial complements (depression, self-
esteem, and social support) and suicidal ideation among HIV+ patients; that was in Nanjing, Chinaw4.
Among other populations is a study our team conducted that proved the psychosocial syndemic effect
(self-esteem, depression, social support, and loneliness) and suicidal ideation in men who have sex with
men (MSM), also in China29. The present study used defeat, entrapment, and poor interpersonal need as
psychosocial factors in addition to depression, low self-esteem, loneliness, and poor social support, for
uncovering whether the syndemic effect would be similar among STI patients, while considering the
association with suicidal thoughts.

Our research aim herein is to verify two hypotheses: (1) STI patients suffer several psychosocial
conditions that lead to suicidal ideation, and (2) there is a psychosocial syndemic associated with a
magnifying effect in suicidal ideation among STI patients. If this is the case, attention should be directed
to designing tailored, preventive strategies and holistic public health policies targeting STI patients.

Methods

Participants
This cross-sectional study, started in November 2017, was conducted for 6 months among STI clinic
patients in two branch institutes of the Shanghai Skin Disease Hospital: Qiujiang Road and Baode Road
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(both in the Jingan District). The hospital specializes in STIs and is one of the premier medical institutes
in this �eld.

Eligibility criteria: This cross-sectional study was conducted in Shanghai among STI patients who
attended the two abovementioned branches. Those who met the following criteria were invited: aged ≥18
years, clinically diagnosed with an STI disease, and able to read the informed consent form.

Exclusion criteria: The following patients were excluded: severe mental or cognitive impairment,
unconsciousness, reluctance to cooperate, serious audio-visual impairment or poor reading ability, and/or
unable to understand the study’s aims and contents.

Sample size: Assuming prevalence of lifetime suicidal ideation in STI patients of 30.0%, using alpha of
0.05 and a relative error for sampling of 0.15, we calculated a required sample size of 4156,w5. To allow
for a 30% non-response rate, a total of 540 patients were recruited to participate in this investigation, and
519 (96.1%) valid questionnaires were collected.

Ethics
The Shanghai Jiao Tong University School of Medicine Public Health and Nursing Ethics Committee
approved the present study (approval number: SJUPN-201702). Background information on the survey
was given orally to all participants, after which they were given written informed consent forms. These set
out the study’s goal and procedures, as well as the potential risks. Written informed consent was obtained
from all participants before the study began. During the recruitment and interview procedure, participants
were free to ask any questions and to withdraw if they did not wish to continue.

Procedure
Our survey team signed cooperation agreements with the Shanghai Skin Disease Hospital before
beginning the survey. All the doctors who worked in the STI department (inpatient or outpatient) were
recruited and were informed about the survey beforehand. The doctors then informed each participant
about the survey before each interview. All the interviewers were recruited from among senior medical
students and graduate students at the Shanghai Jiao Tong University School of Medicine. They were
trained before the interviews and had several in-person reviews throughout the study. The training also
incorporated quality-control strategies, such as reexamining and investigating the questionnaires and
resolving issues that may arise during the �eldwork. Interviewers carried out anonymous face-to-face
interviews with the participants in a separate room to protect their privacy. All participants received 80
RMB (approximately US$12) cash for their participation. Each participant received a copy of the survey,
and the interviewers offered to read the questions to the participants if necessary.

Measures
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Sociodemographic Variables
Sociodemographic variables included age, gender, educational level, marital status, residency, income,
insurance, sexual orientation, and HIV status.

Suicidal ideation
Suicidal ideation was measured with one question6: “Have you ever thought about committing suicide?”
(hereinafter de�ned as suicidal ideation; 0=no, 1=yes).

Psychosocial Variables

Self-esteem
Self-esteem was assessed based on the 10-item Rosenberg Self-Esteem Scale (SES). Low self-esteem
was indicated with a result <29 (norm for a Chinese population in China was 28.75) w6 (Cronbach’s α:
0.847; range: 12–40).

Loneliness
The initial version of the UCLA Loneliness Scale used 20 questions (e.g., “I lack companionship”)
designed to estimate participants’ loneliness and related emotional statesw7. Hays and DiMatteo
identi�ed a highly correlated alternative of eight items (ULS-8), to achieve similar reliability but reduce the
respondent’s time burden and improve the quality of the data w8. In this study we used the latter format
(Cronbach’s α: 0.820; range: 8–32). The more loneliness the individual felt, the higher score that person
would give, with a cut-off point set at the 75th percentile; a score of 18.

Depression
Depression level was gauged using the Patient Health Questionnaire-9 (PHQ-9), a brief screening tool
comprising nine items that match diagnosis criteria in the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition. Individuals were asked to recall how often they had been bothered by
worrisome problems over the preceding 2 weeks. A cut-off point of an algorithm score of 5 showed good
screening performance within various settingsw9 (Cronbach’s α: 0.910; range: 0–27).

Entrapment
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Evaluation of entrapment was quanti�ed using the 16-question Entrapment Scale (ES) w10, which
re�ected the escape motivation triggered either by perception of the outside world or internal feelings
(Cronbach’s α: 0.965; range: 0–64). Any report outcome higher than the 75th percentile—a score of 21—
was de�ned as high entrapment.

Defeat
For the 16-item Defeat Scale (DS)w10, participants were asked about how they had thought about
themselves in the preceding 7 days. Their scores were calculated by summing the items for each scale
(scored 0–4) (Cronbach’s α: 0.886; range: 0–56). Any report outcome higher than the 75th percentile—a
score of 23—was de�ned as high defeat.

Interpersonal Needs
Interpersonal needs were measured using the 15-item Interpersonal Needs Questionnaire (INQ-15) scale.
Any report outcome higher than the 75th percentile score of 49 would be de�ned as unsatis�ed with
interpersonal needs (Cronbach’s α: 0.855; range: 15–96).

Perceived Social Support
The Multidimensional Scale of Perceived Social Support (MSPSS) is a 12-item, seven-point Likert scale
based on the self-reported measure of support received from family, friends, and other people of special
signi�cance. A higher mark indicated better social support, and the 25th percentile—score of 59—was
adopted as the cut-off point (Cronbach’s α: 0.947; range: 12–84).

Syndemic of psychosocial variables
If two or more psychosocial conditions were concurrent in a participant, we assumed there was a
syndemic phenomenonw11. A syndemic variable was created by counting the number of psychosocial
factors. A participant with �ve or more concurrent psychosocial conditions was considered to have a high
level of syndemic psychosocial variables; otherwise, the person had a low level.

Statistical Analysis
Statistical analysis was performed using IBM SPSS Statistics for Windows, Version 22.0 (IBM Corp.,
Armonk, NY, USA). First, baseline descriptive statistics were calculated to summarize sociodemographic
characteristics, suicidal ideation, and psychosocial variables. Univariate analysis was then performed via
binary logistic regression to detect the association between sociodemographic variables and suicidal
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ideation, and between each individual psychosocial variable and suicidal ideation. Multivariable logistic
regression was then conducted to evaluate the multiple risk factors associated with suicidal ideation
after adjusting for signi�cant sociodemographic variables. In the �nal stage, syndemic count variables
were created by counting each individual’s number of psychosocial health problems, and different groups
were established based on the number of variables. After adjusting for all signi�cant sociodemographic
variables, univariate logistic regression analysis was performed to examine the psychosocial syndemic
effect on suicidal ideation among these STI patients.

Results
A total of 519 patients (average age: 36.75±11.523 years) were investigated. Table 1 shows participants’
sociodemographic characteristics and their individual association with suicidal ideation. Four
sociodemographic variables (age, marital status, income, and self-reported sexual orientation) showed
signi�cant relation to suicidal ideation. Participants aged <25 years had more than four times (odds ratio
[OR]: 4.655; 95% con�dence interval [CI]: 1.559–13.900) higher reports of suicidal ideation than those
aged ≥60 years. Married participants, compared with unmarried, were less likely to have suicidal ideation
(RR: 0.507; 95%CI: 0.330–0.777). The highest income group was less likely than the lowest to have
suicidal thoughts (RR: 0.418; 95%CI: 0.214–0.816). Homosexual respondents were more likely to report
suicidal ideation than heterosexual respondents (RR: 3.352; 95%CI: 1.587–7.084).

Table 1

Sociodemographic Characteristics and their Associations with Suicidal Ideation among Participating
Sexually Transmitted Infection Patients (n=519)

Psychosocial Health Conditions Among STI Patients
Table 2 shows the psychosocial conditions of the study population and the relationship with suicidal
ideation. Binary regression results showed that six of total seven psychosocial variables were
signi�cantly associated with suicidal ideation among participating STI patients (self-esteem, loneliness,
depression, entrapment, defeat, interpersonal need). The multivariable logistic regression showed that
only two psychosocial variables remained signi�cant: entrapment (RR obtained from forward stepwise
multivariate logistic regression using signi�cant psychosocial variables of the univariate analysis as
input [RRm]: 1.038; 95%CI: 1.015–1.061) and depression (RRm: 1.173; 95%CI: 1.073–1.206).

Table 2

Psychosocial Scales Scores and the Relationship with Suicidal Ideation Among Participating Sexually
Transmitted Infection Patients (n=519)

Using the 75th percentile as the cut-off point, one-quarter of the participants were classi�ed as lonely, at a
high level of entrapment and defeat, and lacking in interpersonal needs. When using the 25th percentile
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as the cut-off, three-quarters of the respondents were found to be lacking social support. About half
(48.36%) showed depression via the PHQ-9. A total of 38.92% were found to have a low level of self-
esteem (Table 3).

Table 3

Descriptive Analysis of Psychosocial Variables Among Participating Sexually Transmitted Infection
Patients (n=519)

Psychosocial Health Conditions Associated with Suicidal
Ideation
Table 4 summarizes the binary regression results. After adjusting for age, marital status, income, and
self-reported sexual orientation, six of the seven total psychosocial variables constructed among
syndemic psychosocial factors showed statistical signi�cance with having suicidal ideation. Participants
demonstrating a higher level of loneliness (adjusted risk ratio [ARR]: 2.261; 95%CI: 1.442–3.546),
depression (ARR: 5.651; 95%CI: 3.469–9.206), entrapment (ARR: 5.156; 95%CI: 3.319–8.009), defeat
(ARR: 3.503; 95%CI: 2.233– 5.496), unsatis�ed interpersonal needs (ARR: 1.934; 95%CI: 1.240–3.015), or
a low level of self-esteem (ARR: 2.370; 95%CI: 1.582–3.551) were at increased risk for suicidality. Social
support was not signi�cantly associated with suicidal ideation among these STI patients. However, the
multivariable logistic regression showed that only two psychosocial factors remained signi�cant:
entrapment (RRm: 4.457; 95%CI: 2.649–7.496) and depression (RRm: 2.614; 95%CI: 1.603–4.262).

Table 4

Psychosocial Variables Associated with Suicidal Ideation Among Participating Sexually Transmitted
Infection Patients (n=519)

Veri�cation of Syndemic Effect of Psychosocial Variables
Table 4 shows the results of the �nal syndemic analysis. Generally, it was found that having at least two
concurrent psychosocial health problems had a magnifying effect in fusing suicidal ideation (ARR: 4.643;
95%CI: 2.882–7.481). The low-level group (ARR: 4.086; 95%CI: 2.450–6.815) and high-level group (ARR:
6.072; 95%CI: 3.307–11.152) showed a prominent magnifying effect in thinking about suicide compared
with those in the non-syndemic group.

Table 4

Association Between Number of Syndemic Problems and Suicidal Ideation Among Participating Sexually
Transmitted Infection Patients (n=519)
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Discussion
The rate of lifetime suicidal ideation among STI patients in Shanghai in our study was 25.0%; no similar
data are available for comparison. Among PLWHA in our study (n=50), 18 showed suicidal ideation
(36.0%), which is similar to numbers found in two other studies: 31.6% and 34.8% in China 6,w11. The
present study found suicidal ideation was independently associated with six psychosocial conditions,
though not social support. The most important �nding herein is the syndemic effect of entrapment and
defeat in addition to depression, self-esteem, interpersonal needs, loneliness, and social support in
magnifying suicidal ideation among STI patients, especially in the high-level group.

The signi�cant sociodemographic variables associated with suicidal ideation agreed with other studies
w12. Young participants were at a higher risk of suicidal ideation, possibly owing to higher impulsivity,
lower ability to assume responsibility, and lower psychological ability to counteract feelings of
vulnerability when faced with harsher social discrimination or mistreatment w13-w14. Instrumental and
emotional support, and �nancial ability to enable better treatment resources, may explain marital status
and higher income as protective factors w15-w17. Research has shown higher suicidality prevalence
among male homosexual orientation, in line with the results of our present research w18-w19. HIV status
was not associated with suicidal ideation, which alerts us that STI patients without HIV may suffer the
same high rate of ideation as that of HIV patients w20.

Consistent with previous studies, our study found suicidal ideation was independently associated with
low self-esteem, depression, loneliness, entrapment, defeat, and interpersonal need. According to
cognitive theory, low self-esteem is processed in a typically negative manner, which leads to negative self-
appraisal and later to suicidal ideationw21. As suicidal ideation is among the diagnostic criteria for
depression, its presence in and of itself will necessarily increase the number of depressive symptoms.
Feeling lonely was associated with distress, which is strongly associated with generalized anxiety; panic
attacks with suicidal ideationw22. The association between loneliness and suicidality supports the theory
that thwarted belongingness and perceived burdensomeness are major determinants of suicidality26. The
relationship between defeat, entrapment, and suicidal ideation is the motivational phase of the IMV
model25, and also established key variables within Williams’ cry of pain theory of suicide24. Previous
research is equivocal regarding the relationship between social support and suicidal ideation.

When we included all psychosocial conditions in a single model, the association with suicidal ideation
was removed for most psychosocial variables, though remained strongest for depression and
entrapment. This should not be surprising, considering suicidal ideation and behavior are known as
outcomes of feeling trapped in a stressful situation, with no evident escape or rescue possiblew23; this
has been found in diverse populations and in the context of various disorders and research
methodologiesw17-w18. Despite prevalence of poor psychosocial status among STI patients, huge gaps
are still visible in concern and service, due to inadequate information and emotional support, and a
shortage of quali�ed psychosocial professional treatment8,w24-w26.
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To show that suicidal ideation also co-occurs among STI patients, we have extended previous research
that con�rmed there was a syndemic effect on suicidal ideation in MSM27. We con�rmed all seven
psychosocial health problems tend to co-occur and act to raise risk levels for suicidal ideation in these
patients. However, the measurement of the syndemic construct is not invariant across groups; therefore,
the construct’s meaning also differs. A previous study showed syndemics are in fact a general human
phenomenon, but their composition differs and the consequences are felt most deeply by those in the
minority, such as MSM and men who have sex with men and womenw27. These results support the notion
that syndemic theory has the potential to advance research, theory, and interventions related to suicidal
ideation in this population.

Limitations and Future Research
Several limitations should be considered in interpreting the results from this study. First, cross-sectional
surveys have di�culty determining causality; therefore, a prospective study would be bene�cial. Second,
although the participants came from a representative hospital, the sample size was not especially large;
multi-center research is needed. Third, although privacy was ensured, investigators were trained, and
doctors’ cooperation ensured survey quality, self-reported and recall bias were unavoidable. Fourth, the
syndemic effect examined classi�cation variables using a cutoff point, which may not supply an
adequate amount of information, although the results for continuous variables were similar.

CONCLUSIONS
This study extends the literature in several important ways. We demonstrated that not only PLWHA but
also STI patients have high rates of suicidal ideation, and this population suffers from severe
psychosocial conditions. The study con�rmed a syndemic effect of psychosocial conditions on
increasing odds of suicidal ideation. The collective �ndings suggest greater attention should be paid to
STI patients’ psychosocial wellbeing in both nursing and interventions, especially when their condition
may lead to suicidal ideation, and/or the eventual irreversible outcome of suicide. Efforts to prevent
suicidal ideation, as well as other mental problems, among STI patients are therefore urgently needed to
improve the social and health condition of this population.
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HIV: human immunode�ciency virus

IMV model: integrated motivational–volitional model
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ES: 16-question Entrapment Sale
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RR: risk ratio

CI: con�dence interval

ARR: adjusted risk ratio

Declaration

Ethics approval and consent to participate
The Shanghai Jiao Tong University School of Medicine Public Health and Nursing Ethics Committee
approved the present study (approval number: SJUPN-201702).

Consent for publication
Not applicable

Availability of data and material
All data generated or analysed during this study are included in this published article [and its
supplementary information �les].



Page 12/23

Competing interests
All �nancial and non-�nancial competing interests must be declared in this section.

Funding
National Natural Science Foundation of China, 71673187--Research on intervention strategies for HIV
high-risk behaviors of transgender men with male behaviors based on IMB model

Authors’ contributions
Yong Cai substantially contributed to the conceptualization and design of this research, and to revising
the manuscript. Jin Ma contributed to conceptualizing this manuscript and also wrote sections of the
manuscript. Suping Wang assisted the study design, data collection, and registration of the data from
hospital �les, data analyses, data interpretation, and drafting the manuscript. Ruijie Gong contributed to
data analyses, data interpretation, and to drafting and revising the manuscript. Yang Ni substantially
contributed to the data collection and cooperation with the hospital.

Acknowledgements
The work involved in collection of questionnaires was completed in collaboration with Dr. Pingyu Zhou
and Yang Ni at the Shanghai Skin Disease Hospital. We thank Liwen Bianji, Edanz Editing China (
www.liwenbianji.cn/ac) for editing a draft of this manuscript.

References
1 Roland Assi, Peter W Hashim, Vikram B Reddy, Hulda Einarsdottir, Walter E Longo. Sexually transmitted
infections of the anus and rectum[J].World Journal of Gastroenterology,2014,20(41):15262-15268.

2 World Health Organization. First WHO report on suicide prevention. WHO; 2014. Available from:
http://www.who.int/mediacentre/news/releases/2014/suicide-prevention-report/en/#.

3 Niederkrotenthaler T , Logan J E , Karch D L , et al. Characteristics of U.S. Suicide Decedents in 2005–
2010 Who Had Received Mental Health Treatment[J]. Psychiatric Services, 2014, 65(3):387-390.

4 Lau J T F , Yu X N , Mak W W S , et al. Suicidal ideation among HIV+ former blood and/or plasma
donors in rural China[J]. AIDS Care, 2010, 22(8):9.

5 Atkinson J H , Duarte N A , Franklin D , et al. Risks and Predictors of Current Suicidality in HIV-Infected
Heroin Users in Treatment in Yunnan, China: A Controlled Study[J]. J Acquir Immune De�cSyndr, 2013,
62(3):311-316.

http://www.liwenbianji.cn/ac


Page 13/23

6 Huiying W , Min W , Furong J , et al. Socio-psychological factors relevant to suicidal ideation among
patients with AIDS in Changsha[J]. Zhong Nan Da Xue Xue Bao Yi Xue Ban, 2017, 42(6):687-694.

7 Ma X , Xiang Y T , Cai Z J , et al. Lifetime prevalence of suicidal ideation, suicide plans and attempts in
rural and urban regions of Beijing, China[J]. Australian and New Zealand Journal of Psychiatry, 2009,
43(2):158-166.

8 Rebar A L , Vandelanotte C , Van Uffelen J , et al. Associations of overall sitting time and sitting time in
different contexts with depression, anxiety, and stress symptoms[J]. Mental Health and Physical Activity,
2014, 7(2):105-110.

9 Age standardization of rates: a new WHO standard. Global Programme on Evidence for Health Policy
Discussion Paper Series: no. 31

10 Mruk, C. Self-esteem: research, theory, and practice: towards a positive psychology of self-esteem.
Springer Publishing; New York: 1995.

11 Bryan CJ, Hernandez AM. The functions of social support as protective factors for suicidal ideation in
a sample of air force personnel. Suicide Life Threat Behav. 2013; 43(5):562–73.

12 Chatard A, Selimbegovic L, Konan PND. Self-esteem and suicide rates in 55 nations. Eur J Pers. 2009;
23(1):19–32.

13 de Man AF, Gutierrez BIB. The relationship between level of self-esteem and suicidal ideation with
stability of self-esteem as moderator. Can J Behav Sci. 2002; 34(4):235–8.

14 Kleiman EM, Riskind JH. Utilized social support and self-esteem mediate the relationship between
perceived social support and suicide ideation. A test of a multiple mediator model crisis. Crisis. 2013;
34(1):42–9.

15 Palmer CJ. Suicide attempt history, self-esteem, and suicide risk in a sample of 116 depressed
voluntary inpatients. Psychol Rep. 2004; 95(3):1092–4.

16 Sharaf AY, Thompson EA, Walsh E. Protective effects of self-esteem and family support on suicide risk
behaviors among at-risk adolescents. J Child Adolesc Psychiatr Nurs. 2009; 22(3):160–8.

17 Zhang J, Grabiner VE, Zhou Y, Li N. Suicidal ideation and its correlates in prisoners. A comparative
study in China. Crisis. 2010; 31(6):335–42.

18 Cantwell J , Muldoon O , Gallagher S . The in�uence of self‐esteem and social support on the
relationship between stigma and depressive symptomology in parents caring for children with intellectual
disabilities[J]. Journal of Intellectual Disability Research, 2015, 59(10):10.



Page 14/23

19 Blankstein KR, Lumley CH, Crawford A. Perfectionism, hopelessness, and suicide ideation: revisions to
diathesis-stress and speci�c vulnerability models. J Rational Emotive CognBehavTher.2007; 25:279–319.

20 Lieberman Z, Solomon Z, Ginzburg K. Suicidal ideation among young adults: effects of perceived
social support, self-esteem, and adjustment. J Loss Trauma.2005; 10:163–81.

21 Wilke DJ. Predicting suicide ideation for substance users: the role of self-esteem, abstinence, and
attendance at 12-step meetings. Addict Res Theory. 2004; 12:231–40.

22 Almansour A M , Seter S . Suicidal ideation and associated factors among school going adolescents
in Swaziland.[J]. African Health Sciences, 2018, 17(4):1172-.

23 Teo A R , Marsh H E , Forsberg C W , et al. Loneliness is closely associated with depression outcomes
and suicidal ideation among military veterans in primary care.[J]. J Affect Disord, 2018, 230:42-49.

24 Williams JMG, Pollock LR. Psychological aspects of the suicidal process. Underst Suicidal Behav.
2001:76–93.

25 O'Connor RC, Cleare S, Eschle S, Wetherall K, Kirtley OJ. The integrated motivational-volitional model
of suicidal behavior. In: O'Connor RC, Pirkis J, editors. The international handbook of suicide prevention.
Chichester: JohnWiley & Sons, Ltd; 2016. p. 220–40.

26 Joiner T . Why people die by suicide.[J]. Amwa Journal American Medical Writers Association Journal,
2005(3):2082-2083.

27 Li R , Cai Y , Wang Y , et al. Psychosocial Syndemic Associated With Increased Suicidal Ideation
Among Men Who Have Sex With Men in Shanghai, China.[J]. Health Psychology O�cial Journal of the
Division of Health Psychology American Psychological Association, 2015, 35(2):148.

28 Singer M , . AIDS and the health crisis of the U.S. urban poor; the perspective of critical medical
anthropology[J]. Social Science & Medicine, 1994, 39(7):931-48.

w1 Badiee J , Moore D J , Atkinson J H , et al. Lifetime suicidal ideation and attempt are common among
HIV+ individuals.[J]. Journal of Affective Disorders, 2012, 136(3):993-999.

w2 Bantjes J , Kagee A , Saal W . Suicidal ideation and behaviour among persons seeking HIV testing in
peri-urban areas of Cape Town, South Africa: a lost opportunity for suicide prevention[J]. AIDS Care,
2016:1-9.

w3 Mustanski B , Andrews R , Herrick A , et al. A Syndemic of Psychosocial Health Disparities and
Associations With Risk for Attempting Suicide Among Young Sexual Minority Men[J]. American Journal
of Public Health, 2014, 104(2):287-294.



Page 15/23

w4 Wang W . Psychosocial health and suicidal ideation among people living with HIV/AIDS[J]. Plos One,
2018, 13(2):e0192940.

w5 Hong-Yan W U , Ye-Huan S , Xiu-Jun Z , et al. Study on the social psychology in�uencing factors of
suicidal ideation in people living with AIDS[J]. Chinese Journal of Disease Control & Prevention, 2007.

w6 XD Wang. Manual of Mental Health Assessment Scale (Updated Edition)[M]. Beijing: China Journal of
Mental Health, 1999: 318-320 In Chinese

w7 Russell D, Peplau L A, Ferguson M L. Developing a measure of loneliness[J]. J Pers Assess, 1978,
42(3):290-294.

w8 Hays R D, Dimatteo M R. A Short-Form Measure of Loneliness[J]. J Pers Assess, 1987, 51(1):69-81.

w9Manea L, Gilbody S, Mcmillan D. A diagnostic meta-analysis of the Patient Health Questionnaire-9
(PHQ-9) algorithm scoring method as a screen for depression.[J]. General Hospital Psychiatry, 2015,
37(1):67–75.

w10 Gilbert P, Allan S. The role of defeat and entrapment (arrested �ight) in depression: An exploration of
an evolutionary view.[J]. Psychological Medicine, 1998, 28(3):585-98.

w11Biello K B, Oldenburg C E, Safren S A, et al. Multiple syndemic psychosocial factors are associated
with reduced engagement in HIV care among a multinational, online sample of HIV-infected MSM in Latin
America[J]. Aids Care, 2016, 28(sup1):84-91.

w12 YF Yang, ZZ Luo, Y Tan, et al. Quality of life and its in�uencing factors of syphilis patients in
Nanshan District of Shenzhen in 2015[J]. Practical Preventive Medicine, 2016, 23(10):1184-1187. In
Chinese

w13 GY Li, Suicide and Self-in�icted Injury[M]. People's Health Publishing House, 2009.1-73 In Chinese

w14Almansour A M , Seter S . Suicidal ideation and associated factors among school going adolescents
in Swaziland.[J]. African Health Sciences, 2018, 17(4):1172-.

w15 J Liao, JH Xiong, QK Shi, et al. Survey of social support status of HIV/AIDS patients and their
families [J], 2003(2):16-18. In Chinese

w16 D Wu, Y Wu, XD Zhang, et al. Quality of life in syphilis patients [J]. The Chinese Journal of
Dermatovenereology, 2010, 24(12):1118-1120. In Chinese

w17 CP Gui, HE Liu, CP Meng, Qualitative Study on Psychological Feelings of Spouses of Syphilis
Patients[J]. Shanxi Medical Journal (second half monthly), 2011, 40(6):292-293.In Chinese

w18 Survey on AIDS-related status of 2046 gay men in nine cities of China[J]. The Chinese Journal of
Human Sexuality, 2008, 17(8):6-10. In Chinese



Page 16/23

w19 XH Zhang, CB Zeng, WO Cai, et al. Gender differences in suicide status and in�uencing factors
among HIV/AIDS patients[J]. Chinese Journal of AIDS & STD, 2016(8):601-604. In Chinese

w20 YC X, investigation on Psychological Status of STD Patients and Nursing Intervention[J]. China
Medical Herald, 2010, 07(30):130-131. In Chinese

w21 Clark D M, Salkovskis P M, Hackmann A, et al. Brief cognitive therapy for panic disorder: a
randomized controlled trial.[J]. Journal of Consulting & Clinical Psychology, 1999, 67(4):583-9.

w22 Beutel M E , Klein E M , Br?Hler E , et al. Loneliness in the general population: prevalence,
determinants and relations to mental health[J]. BMC Psychiatry, 2017, 17(1):97.

w23 Williams P D, Pollock D D, Goldstein R A. Evolution of functionality in lattice proteins[J]. Journal of
Molecular Graphics & Modelling, 2001, 19(1):150-156.

w24 Gao X , Jackson T , Chen H , et al. There is a long way to go: A nationwide survey of professional
training for mental health practitioners in China[J]. Health Policy, 2010, 95(1):0-81.

w25 Jacob K S , Sharan P , Mirza I , et al. Mental health systems in countries: where are we now?[J]. The
Lancet, 2007, 370(9592):0-1077.

w26 Qian J . Mental health care in China: providing services for under-treated patients[J]. Journal of
Mental Health Policy & Economics, 2012, 15(4):179.

w27Mustanski B , Andrews R , Herrick A , et al. A Syndemic of Psychosocial Health Disparities and
Associations With Risk for Attempting Suicide Among Young Sexual Minority Men[J]. American Journal
of Public Health, 2014, 104(2):287-294.

Tables



Page 17/23

Table 1 
Sociodemographic Characteristics and their Associations with Suicidal Ideation among Participating
Sexually Transmitted Infection Patients (n=519)

Sociodemographic Characteristics Number of participants Had suicidal ideation

n(column%) n(column%) OR(95%CI)

Case      

Outpatient 401(77.26) 98(24.44) 0.869(0.546-1.384)

Inpatient 118(22.74) 32(27.12) 1

Age group      

25 54(10.40) 25(45.45) 4.655(1.559-13.900)**

25-40 326(62.81) 85(26.07) 1.905(0.711-5.104)

41-59 107(20.62) 15(14.02) 0.880(0.293-2.643)

≥60 32(6.17) 5(15.63) 1

Gender      

Male 232(44.70) 50(21.55) 0.711(0.474-1.066)

Female 287(55.30) 80(27.87) 1

Education      

Middle School or less 114(21.97) 38(33.33) 1.574(0.985-2.517)

High School 98(18.88) 18(18.37) 0.708(0.399-1.258)

College degree or above 307(59.15) 74(24.10) 1

Current Marital Status

Married 314(60.50) 63(20.13) 0.507(0.330-0.777)**

Divorce 32(6.17) 8(24.24) 0.673(0.284-1.597)

Widowed 10(1.93) 5(50.00) 2.019(0.560-7.273)

Unmarried(Single) 163(31.41) 54(33.13) 1

Income (RMB)

≥12001 123(23.70) 22(17.60) 0.418(0.214-0.816)**

6001-12000 168(32.37) 41(25.00) 0.620(0.341-1.127)

3001-6000 155(29.87) 42(26.75) 0.714(0.392-1.299)
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≤3000 73(14.07) 25(34.25) 1

Residence Status

Local 227(43.74) 41(18.06) 0.651(0.393-1.078)

Stay less than 1 year 85(16.38) 29(34.12) 1.590(0.871-2.902)

Stay 1-5 year 65(12.52) 24(36.92) 1.712(0.920-3.186)

Stay more than 5 year 142(27.36) 36(25.35) 1

Self-reported sexual orientation

Not sure 19(3.66) 6(31.58) 1.547(0.574-4.171)

Homosexuality 30(5.78) 15(50.00) 3.352(1.587-7.084)**

Bisexuality 13(2.50) 4(30.77) 1.490(0.450-4.936)

Heterosexuality 457(88.05) 105(22.76) 1

Insurance      

Have 466(89.79) 111(23.82) 0.560(0.307-1.020)

No 53(10.21) 19(35.85) 1

HIV Status      

Positive 50(9.63) 18(36.00) 1.673(0.888-3.151)

Unknown 218(42.00) 43(19.72) 0.817(0.520-1.283)

Negative 251(48.36) 69(27.50) 1

Have had suicidal thoughts in life time

Yes 130(25.05)    

No 389(74.95)    

**p<0.01
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Table 2

Psychosocial Scales Scores and the Relationship with Suicidal Ideation Among Participating Sexually
Transmitted Infection Patients (n=519)
Psychosocial variables Mean SD RR(95%CI) RRm(95%CI)

Self-esteem 29.68 4.25 0.905(0.861-0.951)**  

Loneliness 14.78 4.95 1.143(1.095-1.193)**  

Depression 6.28 5.40 1.212(1.156-1.270)** 1.173 (1.073-1.206)**

Entrapment 12.31 13.18 1.073(1.055-1.091)** 1.038(1.015-1.061)**

Defeat 15.55 11.04 1.073(1.052-1.093)**  

Interpersonal need 36.16 14.69 1.033(1.019-1.048)**  

Perceived social support 66.64 14.04 0.989(0.975-1.003)  

**p<0.01
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Table 3

Descriptive Analysis of Psychosocial Variables Among Participating Sexually Transmitted Infection
Patients (n=519)

Psychosocial variables Number Percentage Median

Self-esteem      

High level(score≥29) 317 61.08 29.00

Low level(score<29) 202 38.92

Loneliness      

High level(score≥18) 129 24.86 14.00

Low level(score<18) 390 75.14

Depression      

Yes(score≥5) 251 48.36 5.00

No(score 5) 268 51.64

Entrapment      

High level(score≥21) 123 23.70 8.00

Low level(score<21) 396 76.30

Defeat      

High level(score≥23) 134 25.82 14.00

Low level(score<23) 385 74.18

Interpersonal need      

High level(score≥49) 119 22.93 34.00

Low level(score<49) 400 77.07

Perceived social support      

High level(score≥59) 385 74.18 70.00

Low level(score<59) 134 25.82
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Table 4 
Psychosocial Variables Associated with Suicidal Ideation Among Participating Sexually Transmitted
Infection Patients (n=519)

Psychosocial
Variables

n(column%) RRu(95%CI) ARRa(95%CI) RRmb(95%CI)

Self-esteem

Low level

(score<29)

71(35.15) 2.370(1.582-3.551)** 2.082(1.356-3.197)**  

High level

(score≥29)

59(18.61) 1 1  

Loneliness

High level

(score≥18

52(40.31) 2.701(1.756-4.153)** 2.261(1.442-3.546)**  

Low level

(score 18)

78(20.00) 1 1  

Depression

Yes

(score≥5)

104(41.43) 6.585(4.091-
10.601)**

5.651(3.469-9.206)** 4.457(2.649-
7.496)**

No

(score 5)

26(9.70) 1 1  

Entrapment

High level

(score≥21

63(51.22) 5.156(3.319-8.009)** 4.500(2.848-7.109)** 2.614(1.603-
4.262)**

Low level

(score 21

67(16.92) 1 1  

Defeat

High level 61(45.52) 3.827(2.494-5.873)** 3.503(2.233-5.496)**  
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(score≥23

Low level

(score 23

69(17.92) 1 1  

Interpersonal need

High level

(score≥49

42(35.29) 1.934(1.240-3.015)** 1.838(1.149-2.941)*  

Low level

(score<49

88(22.00) 1 1  

Perceived social support

Low level

(score 59

39(29.10) 1.326(0.854-2.061) 1.290(0.810-2.056)  

High level

(score≥59)

91(23.64) 1 1  

aRisk ratios adjusted for age, marital status, income, self-reported sexual orientation

bRisk ratios obtained from forward stepwise multivariable logistic regression using signi�cant variables
of the univariate analysis as input

*p<0.05

**p<0.01
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Table 4

Association Between Number of Syndemic Problems and Suicidal Ideation Among Participating
Sexually Transmitted Infection Patients (n=519)

    had suicidal ideation

  Number (%) n(row%) AOR (95%CI)

Have a syndemic      

No  262(50.48) 30 (10.45) 1

Yes 257(49.52) 100(38.91) 4.643(2.882-7.481)**

Number of syndemicproblems      

No 262(50.48) 30(11.45) 1

Low levela 177(34.10) 62(35.03) 4.086(2.450-6.815)**

High levelb 80(15.41) 38(47.50) 6.072(3.307-11.152)**

aLow level: two to four psychosocial problems

bHigh level: �ve or more psychosocial problems


