
RESEARCH ARTICLE Open Access

Association between a syndemic of
psychosocial problems and unprotected
anal intercourse among men who have
sex with men in Shanghai, China
Ying Wang1, Zezhou Wang1, Mengmeng Jia1, Ajuan Liang2, Dong Yuan3, Zhe Sun1, Feng Gan4, Yichen Wang5,
Yong Cai1* and Zhiruo Zhang1*

Abstract

Background: Previous studies have discussed the overlapping and reinforcing effects (defined as a syndemic)
of psychosocial problems on high-risk sexual behaviors among men who have sex with men (MSM). The present
study aimed to apply the syndemic theory to verify the reinforcing effects of psychosocial problems on unprotected
anal intercourse (UAI) among MSM in Shanghai, and determine if other important psychosocial factors fit into the
syndemic theory.

Methods: Data were collected from 547 MSM in Shanghai, China, through face-to-face interviews. The measures for
psychosocial problems included the Rosenberg Self-Esteem Scale; the Generalized Anxiety Disorder-7; the Center for
Epidemiological Studies Depression Scale; the University of California, Los Angeles Loneliness Scale; and the Sexual
Compulsivity Scale. We used multivariate analysis and binary logistic regression to investigate the associations between
psychosocial problems and high-risk sexual behaviors.

Results: The prevalence of UAI among MSM in the past 6 months was 54.5%. Education (graduate from college vs.
high school) served as a protective factor against UAI (OR 0.59, 95% CI: 0.38–0.94). There was a high prevalence of
psychosocial problems, and at least one-third of participants reported experiencing more than two psychosocial
symptoms. Of these psychosocial factors that we investigated, lower self-esteem was associated with UAI in both
univariate and multivariate regression model (P = 0.009). Result suggests that overlapping and reinforcing effects
of psychosocial problems may increase high risk sexual behaviors among MSM in Shanghai, China (OR 1.65, 95%
CI: 1.09–2.50; P = 0.018).

Conclusions: We found further evidence for a syndemic of psychosocial problems among MSM in Shanghai, China.
This syndemic may also increase high risk sexual behaviors among MSM. Most HIV prevention interventions are
focused on behavior change and only have moderate effects; our findings suggest that a shift from behavior-focused
interventions to a more comprehensive strategy that addresses psychosocial factors may be necessary.
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Background
The group of men who have sex with men (MSM) ac-
counts for the largest number of new HIV infections [1].
The HIV infection rate in the Asian MSM population
has dramatically increased in recent years, and unpro-
tected anal intercourse (UAI) and multiple sexual part-
ners (MSP) are considered to be the leading risk factors
for HIV infection among MSM [2–5]. This is also the
case in China, and as MSM who have UAI with men
may also have unprotected sex with women, there is a
risk of spreading HIV to the general population [6].
There are an estimated 10 to 25 million MSM in China;
estimates of the HIV prevalence due to high risk sexual
behaviors (especially UAI) in the MSM population range
from 6.5 to 7.2% [6–8]. When it comes to high-risk
sexual behaviors among MSM, it mainly means UAI and
MSP. Of those living with HIV/AIDS in China, an esti-
mated 27.2% were infected via unprotected sexual inter-
course among MSM [9, 10].
The MSM population may not be accepted by most

Chinese families. The pressure of being a minority
group discriminated by mainstream society may cause
psychosocial problems, such as depression and anxiety
[1, 2, 11, 12]. Estimates of the prevalence of depression
in the MSM population ranged from 29.2 to 63.9%,
which were mostly due to social acceptance for homo-
sexuality and other factors such as HIV-related stigma,
whereas in the general population the prevalence was
5.3 to 23% [13]. Other psychosocial problems such as
anxiety have also been suggested to be more prevalent
among MSM than in the general population [14].
Some studies have noted that the high-risk sexual be-

haviors of MSM such as UAI were highly correlated with
their psychosocial problems, and these psychosocial prob-
lems might contribute to HIV vulnerability [9, 15, 16].
Serious psychosocial problems may also lead to high-risk
sexual behaviors. Research on MSM in India showed that
MSM with depressive symptoms tended to participate in
UAI [17]. Results from the article written by De Santis JP
and Wilson PA indicated that higher levels of depressive
symptoms had a statistically significant relationship to
higher levels of high-risk sexual behaviors such as UAI.
They suggested that increases in depression among sexu-
ally active MSM may result in externalizing symptoms
such as sensation-seeking and the use of sex to avoid or
alleviate negative affect [18, 19]. Similar conclusions were
drawn in studies with MSM in Spain, rural areas, and in
older adults [18, 20, 21]. Psychosocial problems may also
be obstacles that prevent the MSM population from using
health services. Research indicates that MSM with psycho-
social problems usually do not visit a doctor even if when
they are unwell [6, 22]. Similarly, researchers in China
concluded that psychosocial problems may increase the
vulnerability to HIV among MSM [9, 23]. It is important

to understand the effect of co-occurring psychosocial
problems on behavior as well. Psychosocial problems may
interact with each other (syndemic) and increase the risk
of HIV infection [2, 17, 24–26]. A syndemic is defined as
synergistically interacting health problems coming to-
gether and producing additional disease in a population;
the various factors may have an additive effect and inten-
sify each other [16, 27]. This was first found by Stall when
he surveyed MSM in four major American cities [26].
And the United States Center for Disease Control and
Prevention (CDC) defined syndemic as more than two
factors interacting with each other, and potentially
causing an extra burden on people [28, 29]. A number
of studies have shown that psychosocial problems were
syndemic factors which might lead to high-risk sexual
behaviors among MSM [6, 30, 31]. High-risk sexual
behaviors have also been found to be highly correlated
with the number of psychosocial problems [15–17, 32].
Another survey found that the more frequently MSM
reported participating in UAI, the more psychosocial
problems there were [33].
Most research on MSM in China has focused on

demographic characteristics, sexual behaviors, and HIV
infection [34, 35]; only a small number of studies have
explored the psychosocial context [36, 37], and even
fewer have considered the interacting and overlapping
effects of psychosocial factors [11, 12]. In the present
study, we investigated the prevalence of psychosocial
problems in MSM in Shanghai, to determine if a
syndemic of psychosocial problems could increase
high-risk sexual behaviors and HIV infection in this
population. Previous studies on the syndemic theory
outline a framework consisting of several essential fac-
tors: drug use, depression, childhood abuse, and intim-
ate partner violence; all of which were verified in most
studies [1, 17, 21, 26, 38]. Other studies have shown
that factors such as smoking, heavy alcohol use, anx-
iety, sexual compulsivity, and suicidal ideation may
also fit into the syndemic theory [12, 15, 23, 39]. Self-
esteem and loneliness may also be important psychosocial
factors for MSM, yet studies about these factors were dis-
proportionately rare [21, 25, 40, 41]. Self-esteem is an
important predictor of depressive symptoms, and people
with lower self-esteem may experience higher stigma and
be more depressed [42]. An association between homo-
phobic stigma and risk-taking behaviors has been found
[43]. Another study showed that as loneliness increased,
condom use among MSM decreased [44]. Therefore, we
chose self-esteem and loneliness as psychosocial factors in
addition to anxiety, depression, and sexual compulsivity.
We hypothesized that these five co-occurring factors (self-
esteem, anxiety, depression, loneliness, and sexual com-
pulsivity) may interact synergistically, reinforce each other,
and finally impose an extra burden on MSM in Shanghai,
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China. Our findings may provide evidence in China for
the syndemic theory, and show that different psychosocial
factors may interact synergistically to increase HIV risk
in the MSM population. If this is the case, attention
should be directed to designing tailored, preventive
strategies and holistic public health policies targeted to
this population subgroup.

Methods
Study setting
Shanghai is the economic center of China, and with its
fast-growing economy and tolerance for subculture, it
attracts MSM from all over the country. Our research
group has a long-term cooperative relationship with the
Shanghai Center for Disease Control and Prevention, the
Shanghai Dermatology Hospital, and the Shanghai Youth
AIDS Health Promotion Centre (a non-governmental
organization). This cooperative relationship enabled us
to conduct our study with MSM in Shanghai. Our target
population was men who had sex with men in the past
6 months, regardless of how they identified themselves
(e.g., bisexual, homosexual, or heterosexual).

Study and sampling procedure
The inclusion criteria were men who had sex with men
in the past 6 months and were aged over 16 years. As
they experience discrimination from mainstream society,
most MSM tend to hide their sexual orientation. There-
fore, it would be difficult to identify MSM and use a
random trial method to conduct our survey. Instead, we
used a snow-balling method to recruit eligible partici-
pants, and this proved to bean efficient way to approach a
minority population. First, with help from the Shanghai
Youth AIDS Health Promotion Centre, we located some
individuals who met the inclusion criteria and invited
them to complete the questionnaire. We then asked these
initial participants to introduce other men eligible to take
part in the survey. We repeated this procedure until we
obtained the necessary sample size.
A review of the literature highlighted that the two most

important risk indicators for HIV infection among MSM
were UAI and MSP. We selected UAI as the observed
variable. The reported prevalence of UAI among MSM
varied from 41 to 78% (average of 50%) [9, 32, 38]. Assum-
ing a UAI prevalence of 50%, an α of 0.05 and a relative
sampling error of 0.1P, we calculated the necessary sample
size as 400. We increased this by 50% to compensate for
any sampling error. Given a target response rate of 95%,
the final required sample size was 463.
In total, 567 MSM agreed to participate and 547 partici-

pants completed the questionnaire (response rate of 96%).
Data were collected in face-to-face interviews. Each inter-
view lasted about 30 min, and participants were paid 100

CNY (16.34 USD) before the interview as compensation
for travel expenses.

Statistical analysis
Data were double-entered using Epidata 3.0. Data were
analyzed with the Statistical Program for Social Sciences
version 20.0 (IBM SPSS Statistics for Windows, Version
20.0. Armonk, NY: IBM Corp.). Descriptive statistics,
such as means, standard deviations (SD), frequencies,
and percentages were used to examine the socio-
demographic characteristics of MSM in Shanghai.
We analyzed data in five steps. First, we described the

demographic characteristics and evaluated their associ-
ation with UAI by univariate logistic regression. Second,
we analyzed psychosocial factors and tested their associ-
ation with UAI by univariate logistic regression after
adjusting for statistically significant demographic vari-
ables. Third, we used a forward stepwise multivariate
logistic regression to evaluate risk psychosocial factors
after adjusting for significant demographic variables.
Fourth, we conducted binary logistic regression to test the
syndemic effects between all psychosocial factors and UAI
after adjusting for significant demographic variables.
Finally, we also tested the syndemic effects after excluding
significant psychosocial factors which were verified in step
three. All the significance level was set at 0.05.

Ethical considerations
We obtained approval for the present study from the Ethics
Committee of the School of Public Health Shanghai Jiao
Tong University. Background information about the survey
was given to all participants, after which they were given
written informed consent forms, which set out the goal and
procedure of the study, as well as the potential risks. Writ-
ten informed consent was obtained from all participants
before the study began. During the recruitment and inter-
view procedure, participants were free to ask any questions
and to withdraw if they did not wish to continue.

Measures
Background characteristics
Socio-demographic characteristics including age, educa-
tional level, marital status, monthly income, residential
status, self-report sexual orientation, and self-reported
HIV status were collected.

Psychosocial problems
Psychosocial problems including self-esteem, anxiety
disorder, depression, loneliness, and sexual compulsivity
were measured using standard scales.

Rosenberg self-esteem scale
Self-esteem is correlated with many other indicators of
psychosocial health problems, and is considered to core
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measurement of psychosocial health problems [45]. The
Rosenberg Self-Esteem Scale is a reliable and valid tool to
assess self-esteem and is widely used in scientific research
[46]. It consists of 10 Likert-type items, for example, “I feel
that I am a person of worth, at least I am equal to others”
[47]. Responses to all items are on a 4-point scale, ranging
from strongly agree to strongly disagree. For items 1, 2, 4, 6,
and 7, “strongly agree” is scored 3, “agree” is scored 2, “dis-
agree” is scored 1, and “strongly disagree” is scored 0. Items
3, 5, 8, 9, and 10 are reversed (“strongly agree” is scored 0
and “strongly disagree” is scored 3). The score range was 0
to 30 (Cronbach’s alpha coefficient 0.839). Scores between
15 and 25 are considered to be within the normal range,
and scores below 15 suggest low self-esteem [46].

Generalized anxiety disorder-7 (GAD-7)
Standardized rating scales such as the GAD-7are used to
assess severity of symptoms of generalized anxiety dis-
order. The GAD-7 has also been used to diagnose and
assess anxiety symptoms [48]. It comprises 7 items
describing symptoms that participants may have experi-
enced in the previous2 weeks (e.g., I feel nervous and
upset). Responses to all items are on a 4-point scale (0 = to-
tally none to 4 = almost every day). Total scores range from
0 to 28 (Cronbach’s alpha coefficient 0.922), with scores
over 10 suggesting the presence of anxiety disorder [48].

Center for epidemiological studies depression scale (CESD)
Depressive symptoms were assessed with the CESD. Par-
ticipants are asked 20 questions to assess the depressive
symptoms they experienced in the previous 1 week (e.g.,
I feel sad.). Each item is scored from 0 to 3 (0 = rarely or
none of the time, 1 = some or little of the time, 2 =mod-
erately or much of the time, and 3 =most or almost all
the time). Items 4, 8, 12, and 16 are reversed in valence.
Scores for each item are summed to provide a total
score. The scores ranged from 0 to 60 (Cronbach’s alpha
coefficient 0.891). Higher scores indicate more severe
depressive symptoms. Scores over 16 were used to define
major depressive symptoms.

University of California, Los Angeles Loneliness Scale (UCLA
Loneliness Scale)
Loneliness symptoms were assessed using the 8-item
UCLA Loneliness Scale (e.g., “I feel isolated”). Responses
are on a 4-point Likert scale ranging from 0 to 3. Items 3
and 6 were reversed in valence (Cronbach’s alpha coeffi-
cient 0.829). Scores over 18 suggest loneliness symptoms.

Sexual compulsivity scale
Sexual compulsivity was assessed with 10 questions or
statements (e.g., “I think of sex when I am working”).
Item 1 is reversed in valence (Cronbach’s alpha

coefficient 0.860). Scores over 26 indicate sexual com-
pulsivity symptoms.

Syndemic of psychosocial factors
If more than two psychosocial problems occurred at the
same time in an individual participant, we assumed there
was a syndemic phenomenon. A syndemic variable was
created by counting the number of psychosocial factors.

Unprotected anal intercourse
Participants were asked questions about condom use
when having anal sex with male sex partners in the past
6 months. We used a Likert scale to measure condom
use, with response options ranging from 1 (never) to 5
(always). Men who responded with a number other than
5 (always) were considered to have participated in un-
protected sex when having anal sex.

Results
Participants’ characteristics
In total, 547 participants completed the questionnaire.
Table 1 presents the participants’ demographic charac-
teristics. The age of participants ranged from 17.33 to
65.33 years (mean = 30.50 years; SD = 8.84 years).
Those aged 25 to 40 years accounted for 61.6% of par-
ticipants. The majority (71.3%) of participants went to
college, indicating that most participants had a back-
ground of higher education; 79.3% were single and
15.0% were married to a woman. Around 24.3% of
participants earned less than 3000 RMB per month
(approximately 488 USD), and 73.1% came from out-
side Shanghai. Of the participants, 71.3% identified
themselves as homosexual and 6.8% of participants
self-reported being HIV positive. In addition, the
prevalence of UAI in the past 6 months was 54.5%.

Psychosocial factors
Table 2 describes the prevalence of participants’ individual
psychosocial factors. Around 10.6% of participants re-
ported having low self-esteem, 12.2% reported experien-
cing anxiety, 52.1% reported feeling depressed, and 24.2%
reported feeling lonely. The prevalence of sexual compul-
sivity was 20.3%. Approximately 35.5% reported having
more than two psychosocial problems, which were consid-
ered syndemic of the five psychosocial factors.

Socio-demographic characteristics and associations with UAI
We used a univariate logistic regression to analyze the
association between socio-demographic characteristics
and UAI (Table 3). Those with a high educational back-
ground (graduate from college) were less likely to par-
ticipate in UAI, and those with a poor educational
background were more likely to do so (OR 0.59, 95% CI:
0.38–0.94). Participants with a monthly income between
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3000 and 6000 were more likely to engage in UAI when
compared with those with a monthly income less than
3000 (OR 1.90, 95% CI: 1.20–3.01).

Associations between psychosocial factors and UAI
After controlling for demographic factors such as educa-
tion and monthly income, we used a binary logistic
regression model to analyze the relationships between
psychosocial factors and UAI. Table 4 shows that after
controlling for demographic factors. Self-esteem was
significant in univariate logistic regression. We con-
ducted a multivariate logistic regression to evaluate the
multiple psychosocial problems (including self-esteem)
with UAI among MSM. The result showed that self-
esteem remained significant (P = 0.009). However, most p
values of other four psychosocial factors were above 0.05,

indicating that the association between UAI and single
psychosocial factors was ambiguous.
If two or more than two psychosocial factors (syn-

demic of five psychosocial factors) occurred at the same
time for a single participant, they were more likely to
report engaging in UAI in the past 6 months (OR 1.65,
95% CI: 1.09–2.50; P = 0.018). As self-esteem was signifi-
cant in both univariate and multivariate regression
model, we tried to exclude self-esteem from the model
to avoid its effects, and use other four psychosocial
factors to verify the overlapping and reinforcing effects
on UAI (syndemic of four psychosocial factors). Results
still showed positive associations between these four
syndemic factors and UAI among MSM, Shanghai,
China (OR 1.52, 95% CI: 1.06–2.20) (Table 5).

Discussion
We found that more than half of the participants
(54.5%) reported having had UAI in the past 6 months.
This indicates that a high number of MSM in Shanghai
have engaged in high-risk sexual behaviors, particularly
as the prevalence of HIV was 6.8%. Our finding suggests
an urgent need to promote safe sex among MSM to pre-
vent HIV spread to the general population. This was
consistent with findings from other studies [6, 9].
We found that a background of higher education was

a protective factor against UAI. It may be that those with
a better education understand more about HIV preven-
tion. The association between monthly income and UAI
was more complicated. Our findings indicated that to a

Table 2 Psychosocial factors of MSM in Shanghai, China (n = 547)

Factors N %

Rosenberg Self-Esteem Scale

High level (Score ≥15) 489 89.4

Low level (Score <15) 58 10.6

GAD Anxiety

Low level (Score <10) 480 87.8

High level (Score ≥10) 67 12.2

CESD

Low level (Score <16) 262 47.9

High level (Score ≥16) 285 52.1

UCLA Loneliness Scale

Low level (Score ≤18) 414 75.8

High level (Score >18) 132 24.2

Sexual compulsivity

Low level (Score ≤26) 435 79.7

High level (Score >26) 111 20.3

Syndemic of five factors

No 353 64.5

Yes 194 35.5

Table 1 Socio-demographic characteristics of men who have
sex with men in Shanghai, China (n = 547)

Characteristics n %

Age (years) (17.33–65.33)

< 25 148 27.1

25–40 337 61.6

> 40 62 11.3

Education

High school 157 28.7

College 390 71.3

Marital Status

Single 434 79.3

Married 82 15.0

Divorced or Widowed 31 5.7

Monthly income (CNYa)

< 3000 133 24.3

3000–6000 211 38.6

> 6000 203 37.1

Residential status

Local inhabitant 147 26.9

Non-local inhabitant 400 73.1

Self-report Sexual orientation

Not homosexual 157 28.7

Homosexual 390 71.3

HIV Positive

Yes 24 4.4

No 523 95.6

Unprotected anal intercourse (UAI)

No 249 45.5

Yes 298 54.5
aCNY 3000 equivalent to 480 USD; 6000 equivalent to 960 USD
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certain level, the prevalence of UAI increased as monthly
income increased. However, this pattern of behavior
changed when monthly income exceeded a certain
amount (6000RMB).
Most research on MSM in China has focused on high-

risk sexual behaviors. There was a paucity of literature
exploring psychosocial factors and their relationship to
high-risk sexual behaviors. Our findings indicated a high
prevalence of psychosocial problems among MSM in
Shanghai, China. More than half of the participants
(52.1%) suffered from depression and 35.5% had been
diagnosed with at least two symptoms of psychosocial
problems. Of these five psychosocial factors, lower self-
esteem was associated with UAI in both univariate and
multivariate regression model, while other factors were
insignificant. Although the occurrence of a single psy-
chosocial factor was not necessarily associated with UAI,
there was a greater chance that he might engage in UAI
(OR 1.65, 95% CI: 1.09–2.50; P = 0.018) if a participant
suffered from more than two psychosocial factors. Even
if we excluded self-esteem from the model and employed
another univariate logistic regression analysis, the syn-
demic effect of psychosocial problems on UAI was still
significant. This supported our hypothesis that the over-
lapping and reinforcing effect (syndemic) of psychosocial
problems might exist in MSM in Shanghai, China. In
addition, the co-occurrence of psychosocial factors may
fuel high-risk sexual behaviors and HIV infection in
MSM in Shanghai, China.
Most intervention strategies targeting this population

subgroup focus on behavioral change. These strategies
have only had a moderate effect in reducing high-risk

Table 4 Associations between psychosocial factors and UAI among MSM, Shanghai, China (n = 547)

Factors n % ORu (95% CI) AOR (95% CI) ORm (95% CI) P

Rosenberg Self-esteem

High level (Score ≥15) 257 52.6 1 1

Low level (Score <15) 41 70.7 2.18 (1.20–3.94)* 1.94 (1.06–3.56)* 2.19 (1.21-3.95)** 0.009

GAD Anxiety

Low level (Score <10) 257 53.5

High level (Score ≥10) 41 61.2 1.37 (0.81–2.31) 1.42 (0.83–2.42) - -

CESD

Low level (Score <16) 137 52.3 1 1

High level (Score ≥16) 161 56.5 1.19 (0.85–1.66) 1.19 (0.84–1.67) - -

UCLA Loneliness

Low level (Score ≤18) 218 52.7 1 1

High level (Score >18) 79 59.8 1.34 (0.90–2.00) 1.25 (0.83–1.88) - -

Sexual compulsivity

Low level (Score ≤26) 228 52.4 1 1

High level (Score >26) 69 62.2 1.49 (0.97–2.29) 1.42 (0.92–2.19) - -

AOR adjusted OR, odds ratios adjusted for education level and monthly income, ORm odds ratio obtained from forward stepwise multivariate logistic regression
*p < 0.05, **p < 0.01

Table 3 Associations between socio-demographic characteristics
and unprotected anal intercourse among MSM in Shanghai, China

Characteristics N % ORu (95% CI)

Age (years)

< 25 76 51.4 1

25–40 187 55.5 1.06 (0.69–1.63)

> 40 35 56.5 1.10 (0.54–2.21)

Education

High school 99 63.1 1

College 199 51.0 0.59 (0.38–0.94)*

Marital Status

Single 233 53.7 1

Married 48 58.5 0.86 (0.50–1.50)

Divorced or Widowed 17 54.8 0.76 (0.34–1.70)

Monthly income (CNYa)

< 3000 64 48.1 1

3000–6000 132 62.6 1.90 (1.20–3.01)*

> 6000 102 50.2 1.32 (0.79–2.20)

Residential status

Local inhabitant 80 54.4 1

Non-local inhabitant 218 54.5 0.91 (0.60–1.37)

Self-reported Sexual orientation

Not homosexual 91 58.0 1

Homosexual 207 53.1 0.86 (0.58–1.28)

ORu odds ratio obtained from forward stepwise univariate logistic regression
aCNY 3000 equivalent to 480 USD; 6000 equivalent to 960 USD; *p < 0.05
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behaviors for HIV [1, 49]. As the additive effect of
psychosocial problems may reduce the effects of HIV
preventive strategies, a holistic framework should be
considered for this population. We observed associa-
tions between syndemic psychosocial factors, high-risk
sexual behaviors, and HIV infection among MSM in
Shanghai, China. As 35.5% of participants had more
than two psychosocial problems, and this syndemic
may increase high-risk sexual behaviors and HIV in-
fection, a tailored preventive strategy should be im-
plemented that addresses the compounding and
amplifying effect between psychosocial factors as well
as behavioral interventions.
Our study had several limitations. First, we used a

cross-sectional design, and this limited the exploration
of influential factors and the inference of causal influ-
ences. Second, we used a snow-balling method to
identify eligible participants rather than a random
trial. All participants were recruited from MSM who
attended the Shanghai Youth AIDS Health Promotion
Centre to have an HIV test, and therefore excluded
those who were unwilling to have an HIV test. There-
fore, in a future study we should expand the sample
size to cover those who did not want access to a HIV
test. Finally, because high-risk sexual behaviors such
as UAI are sensitive topics in mainland China and all
data were self-reported, participants may not have
been completely truthful. Biases in self-reported data
were inevitable; however, reliability and validity stud-
ies indicated a good test-retest and fit of the results
for the measures used.
Despite these limitations, our findings showed that

most MSM in Shanghai, China engaged in high-risk sex-
ual behaviors, and suffered from psychosocial problems
to some extent. A number of MSM also simultaneously
experienced more than two kinds of psychosocial prob-
lems, which may have an additive effect. Our results
provided evidence to support a holistic approach in
intervention strategies targeted to this group that focus
on psychosocial factors as well as behavior change. Our
goal was not only to promote safe sex, but also to reduce
psychosocial problems.

Conclusions
MSM represents the largest number of the population
infected with HIV. This group is also affected by various
psychosocial problems. Many studies have suggested
strong links between psychosocial burdens, high-risk
sexual behaviors, and HIV infection, referred as a syn-
demic, with a mutually reinforcing (additive or multi-
plicative) nature. However, to date, little is known about
the psychosocial problems in the MSM population in
China. Our cross-sectional study investigated the preva-
lence of psychosocial problems and tested the syndemic
theory among MSM in Shanghai, China, and determined
the direction and magnitude of the associations between
psychosocial factors and high-risk behaviors among
MSM. Our findings may provide evidence to inform
tailored preventive strategies and public health policies
targeting at this population subgroup.
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Table 5 Associations between syndemic factors and UAI among MSM, Shanghai, China (n = 547)

Number (%) MSM who have UAI

N (row%) AOR (95% CI)

Have a syndemic of five psychosocial factors

No (have no more than 1 psychosocial problem) 353 (64.5) 177 (50.1) 1

Yes (have 2 or more psychosocial problems) 194 (35.5) 121 (62.4) 1.65 (1.09–2.50)*

Have a syndemic of four psychosocial factors exclude Self-esteem

No (have no more than 1 psychosocial problem) 373 (68.2) 191 (51.2) 1

Yes (have 2 or more psychosocial problems) 174 (31.8) 107 (61.5) 1.52 (1.06–2.20)*

*p < 0.05
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