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Abstract

Background: In China, high prevalence of risky sexual behaviours and inequity in health services lead to situations
in which migrant men who have sex with men face higher risk of contracting the human immunodeficiency virus.
Consistent condom use is a primary means of preventing HIV infection during anal sex among MSM. This study
aimed to apply the information–motivation–behavioural skills model to examine the predictors of consistent
condom use among migrant MSM in Shanghai, and tested the associations between model constructs.

Methods: A cross-sectional study was conducted among 412 migrant MSM in Shanghai. Data on HIV-related
information, motivation, behavioural skills, and behaviours were collected via structured questionnaires. A structural
equation model was used to assess the IMB model.

Results: Of the 412 participants, 4.4% reported HIV-positive status, and prevalence of consistent condom use in the
previous 6 months was 44.9%. A restricted IMB model provided an acceptable fit to the data. Behavioural skills were
found to directly predict consistent condom use (β = 0.629, P < 0.01). Neither information nor motivation could
directly predict consistent condom use (P > 0.05), but motivation predicted it indirectly and was mediated by
behavioural skills.

Conclusion: The prevalence of consistent condom use was found to be relatively low among migrant MSM in
Shanghai. The restricted IMB model was found to be a good predictor of consistent condom use among them. The
results of this study indicate that intervention strategies for safer sexual behaviour should not only include
information dissemination, but also emphasize motivation and behavioural skills among this population.

Keywords: Men who have sex with men, Information–motivation–behavioural skills model, Consistent condom use,
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Background
China is a country with vast territory and imbalanced
development across different regions, and now it is ex-
periencing massive internal migration of people in
search of employment opportunities mostly from rural
to urban areas, which is similar to cross-border migra-
tions [1–3]. Reportedly, there are about 253 million
migrants in China, accounting for about 20% of the
country’s total population [2, 4, 5]. Migrants are typically
excluded from the general health care system in host cit-
ies, and researchers have found migrants are more likely
to engage in risky sexual behaviours, which makes them
more vulnerable to human immunodeficiency virus
(HIV) infection as compared with residents [1, 4, 6, 7].
Recently, MSM have accounted for about one-third of

China’s new HIV infections [8–10]. Several studies have
indicated more than half of MSM in China were
migrants, with a proportion ranging from 55 to 88% [3,
11]. While they are part of the migrant population in
search of better employment opportunities, MSM in
China might have additional motivations to migrate, so
they could hide their sexual orientation from main-
stream heterosexual society in their home towns [12–
16]. This strong discrimination against homosexuality
and internalized MSM related stigma might further limit
their ability to access HIV prevention and care in their
host cities [15, 17–20]. They were unwilling to seek for
professional help from medical professionals because
they were reluctant to participate into public health ac-
tivities due to homophobia and they didn’t want to dis-
close their sexual orientation to others [7, 15, 16]. The
disclosure of their sexual identities might even pose po-
tential threats to their housing or job security [7, 21]. In
addition, migrants MSM only have limited access to
health care not only because some of the health care
benefits were only available to local residents due to
Chinese official household registration policy, known as
“Hukou”, but also because migrant MSM could only find
job in informal labour markets without job security or
health insurance [3, 4, 7, 12, 15]. More importantly, mi-
grant MSM have higher odds of engaging in high risk
sexual behaviours, such as reporting unprotected anal
intercourse and having multiple sexual partners which
further complicates the spread of HIV among them [1, 3,
4, 12, 13]. It has been reported that migrant MSM in
China have greater likelihood of being infected with HIV
compared to resident MSM [4, 7, 22–25]. A study con-
ducted in eight cities in Shandong Province reported
that prevalence of HIV infection among migrant MSM
ranged from 2.3 to 8.9%, which were higher than the 0.9
to 4.0% range found in resident MSM [1]. In addition,
infected migrants may serve as a bridge population and
facilitate HIV transmission when they move between
rural and urban areas [1, 3, 13, 26]. The increasing

prevalence of HIV infection among MSM in China owes
mainly to inconsistent condom use during anal sex [7,
16, 24, 27, 28]. Some studies have indicated migrant
MSM were considerably less likely to consistently use
condoms as compared with local MSM [1, 4, 13, 29]. It
is important to focus on interventions for promoting
condom use among migrant MSM [7, 13, 27].
Factors associated with condom use among migrant

MSM have differed in the literature [12, 22, 24, 25, 27–31].
Some studies found that a lack of HIV-related knowledge
was associated with high risk sexual behaviors, migrant
MSM were at greater risk of HIV acquisition and it was im-
portant to carry out health education and enhance know-
ledge about HIV infection [4, 5, 15, 24–26]. While social
psychosocial and cultural factors were given increasing im-
portance among this population, others studies indicated
social connections and social support played a role in con-
sistent condom use among migrants, and findings under-
scored urgent need for interventions focused on strong
social support network for migrant MSM [1, 5, 7, 13, 14].
Migrants were often socially isolated from their families
and friends [2]. On the one hand, this migration gave them
a chance to escape from social norms and traditional values
[7, 12]. City life meant less traditional sexual lifestyles and
more exciting experience, it was relatively easier for them
to find same sex partners in cities, and they might look for
intimacy through sex, which might contribute to the in-
crease of unprotected anal intercourse [4, 7, 15, 32]. On the
other hand, it was widely reported that psychosocial prob-
lems were associated with high-risk sexual behaviors
among MSM [7, 14, 19, 20]. While migrant MSM were so-
cially marginalized and discriminated, they suffered from
different psychosocial problems, which further complicated
their risk sexual behaviors among them [7, 15, 19]. Some
research pointed out that lack of perception of HIV risk
may also relate to risky sexual behaviours. Statistics showed
that although most MSM in China were aware of the high
prevalence of HIV infection among this population, they
still believed that they were unlikely to be infected with
HIV [24, 31, 33, 34]. Some migrant MSM perceived that
sex with regular partners were safe and they might not use
condom during anal intercourse [15]. Factors associated
with inconsistent condom use among migrant MSM are
multidimensional, vary among different samples, and owe
to complicated interactions between factors [35, 36]. Some
recent studies have applied the information–motivation–
behavioural (IMB) skills model to explain interactions be-
tween different HIV-related risk factors which was devel-
oped by Fisher and his colleagues [37]. The constructs of
the IMB model are regarded as highly generalizable deter-
minants of HIV-preventive behaviours in any population,
such as gay men and heterosexual university students, se-
nior high school students, unmarried rural-to-urban female
migrants, male street workers, new sex partners met online
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or offline, HIV-positive gay and bisexual Men [37–
42]. Good fitness of the model has been shown
among HIV high-risk populations in studies predict-
ing condom use [43–45]. The IMB model was
intended to integrate biomedical and behavioural ap-
proaches in stemming the HIV epidemic [37, 39, 43,
46, 47]. Based on previous literature about migrant
MSM in China, we found HIV-related knowledge,
perceived risks of HIV infection, and social support
were associated with risky HIV-related behaviours [1,
2, 4, 13, 24, 31, 32]. Seminal research on the IMB
model suggested that attitudes toward condom use
may affect motivation to prevent HIV transmission,
and people with skills in negotiating safer sex and re-
fusing unsafe sex may have less difficulty performing
HIV-prevention behaviours [37, 46, 47]. However, to
our knowledge, no study has applied the IMB model
to assess consistent condom use among migrant
MSM in China.
Assuming information (on sexual and non-sexual

transmission of disease) and motivation (attitudes to-
ward condom use, perceived risks, and social support)
would affect consistent condom use through behavioural
skills (condom use negotiation skills and unprotected
sex refusal skills), while information and motivation may
also directly affect condom use, we tested associations
among IMB constructs as predictors of consistent con-
dom use. To do this, we used structural equation model-
ling to study migrant MSM in Shanghai.

Methods
Setting of the study and eligibility criteria
Shanghai, a huge metropolis, attracts numerous internal
migrants from all over the country. We performed a
cross-sectional study from May to August 2015 in four
districts in Shanghai. Eligible participants were: (a) aged
18 years or older, (b) male, (c) reported having had sex
with men during the preceding 6 months and (d) re-
ported their official residency registration (hukou) as be-
ing somewhere other than Shanghai [3, 4].

Design and data collection
The snowball sampling method was used to recruit par-
ticipants; this was advantageous for reaching the hidden
population [17]. First, with assistance from the Shanghai
Qingai Health Center, we enlisted several target partici-
pants eligible as per the inclusion criteria. Shanghai Qin-
gai Health Center is a nongovernmental organization
(NGO) established in 2008 which is focused on the edu-
cation, training, counselling, and academic exchange
about HIV prevention, HIV testing and reproductive
health among young people. They cooperate with Shang-
hai Municipal and district Centers for Disease Control
and Prevention and they severe MSM mainly. We have

established long term relationship with them. These
men then invited other potentially eligible men to par-
ticipate. We repeated this procedure until an adequate
sample was achieved. Assuming a prevalence of consist-
ent condom use among migrant MSM of 50% [4], using
α of 0.05, and a relative error for sampling of 0.1, we cal-
culated a required sample size of 400. Allowing for the
non-response rate of 10%, we set the sample size at 440.
The NGO provided a separate room that would ensure

the participants’ privacy when taking part. Senior under-
graduate students majoring in preventive medicine were
trained as investigators for this study. They were
instructed to explain all details of the survey to candi-
date participants before their agreement to take part in
the investigation. All procedures were voluntary and an-
onymous, and participants were free to leave if they felt
uncomfortable with the questions. After the explanation,
a self-administered written questionnaire was distributed
to the participants, who were seated at separate desks to
ensure privacy and prevent interaction among them.
The questionnaire took around 30 min to complete
and each participant was given the equivalent of ap-
proximately $15 as compensation. Ultimately, 443
participants were recruited. After excluding invalid
questionnaires which were incomplete, there was a
total of 412(93.0%) complete responses.
The questionnaires included demographic information

which was self reported by the participants, such as age,
educational level, marital status, monthly income, sexual
orientation, HIV testing result, condom use frequency
and all the constructs of the IMB model, which was
based on a series standard scales validated in previous
studies. The IMB model constructs included HIV/AIDS
related information, motivation, behavioural skills, and
sexual behaviors. The measures of the IMB model con-
structs are described below.

Measures
IMB model
The model assumes that HIV prevention information,
motivation, and behavioural skills are the fundamental
determinants of HIV preventive behaviour and an indi-
vidual must be well-informed, motivated, and possess
the necessary self-efficacy behavioural skills to initiate
preventive behaviours [38, 39]. It is premised that infor-
mation and motivation may affect behavioural skills dir-
ectly, and they also have indirect effect on behaviour.
Behavioural skills may also affect behaviour directly.
The model constructs included HIV/AIDS-related in-

formation, motivational indicators, behavioural skills and
condom use behaviour, which were hypothesized to re-
flect key constructs of the IMB model [39]. Preventive
behaviours in the present study were used as the main
outcome in the model. Each latent variable was
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developed with several observable factors which can be
observed and directly measured. The following sections
describe these.

Information
The IMB model suggests HIV/AIDS-prevention informa-
tion is the fundamental determinant of HIV-prevention be-
haviours [37]. Previous studies showed that a lack of HIV
knowledge was a risk factor for HIV infection in migrant
MSM [4, 24]. The construct information was measured
using the Brief HIV Knowledge Questionnaire (HIV-KQ-18)
[48], including two indicators: HIV/AIDS sexual transmis-
sion disease information and non-sexual transmission disease
information. Sexual transmission disease information had
ten items, such as “Using Vaseline or baby oil with condoms
lowers the chance of getting HIV” (Cronbach’s α = 0.687;
range: 0–10), and non-sexual transmission disease informa-
tion has eight items, such as “Coughing and sneezing DO
NOT spread HIV” (Cronbach’s α = 0.668; range: 0–8). Par-
ticipants chose from among “true”, “false”, or “don’t know”.
A correct answer was coded as 1 and an incorrect or uncer-
tain answer was coded as 0. Individual scores were summed
to represent respective knowledge of sexual and non-sexual
transmission disease. A higher score indicated a higher level
of HIV knowledge.

Motivation
Motivation for practicing HIV/AIDS-prevention behav-
iours is assumed to be a function of one’s attitude, per-
ceived risks, and vulnerability to HIV infection as per
the IMB model [37]. As social connection and social
support were key factors associated with risky
HIV-related behaviours, we incorporated social support
as a factor of motivation [1, 2, 4, 5, 13, 32]. The vari-
ables—perceived risks, attitude toward using condoms,
and social support—made up the construct motivation
in this study. Perceived risks was measured through
four items, such as “What do you think of your chance
of getting HIV infection from your sexual partner(s)?”
ranging from 1 (impossible) to 4 (highly possible) [17].
Scores were summed and measurements of perceived
risks ranged from 4 to 16. A higher score indicated a
higher level of perceived risk regarding AIDS infection
(Cronbach’s α = 0.890; range: 4–16). Condom use atti-
tude measurement included three items [49], such as,
“I think using a condom during sex could prevent HIV
transmission”, with measurement ranging from 1
(strongly disagree) to 5 (strongly agree). Scores were
summed and a higher score indicated a more positive
attitude toward condom use (Cronbach’s α = 0.847;
range: 3–15). Social support was measured through
twelve items [50], such as, “I always have good friends
to support me whenever I need them”, scored ranging

from 1 (strongly disagree) to 5 (strongly agree) (Cron-
bach’s α = 0.933; range: 12–84).

Behavioural skills
According to the IMB model, behavioural skills involve
possessing abilities to communicate about and negotiate
safer sex with one’s partner, and to refuse having unsafe
sex [37]. In this study, the variables—condom use negoti-
ation skills and unprotected sex refusal skills—made up
the construct behavioural skills. Condom use negotiation
skills were measured in four items from the Condom In-
fluence Strategy Questionnaire (CISQ-S) [51], such as, “I
would like to discuss condom use with my partner”,
scored ranging from 1 (never) to 5 (always). Higher total
scores represented better respective skills in these areas
(Cronbach’s α = 0.875; range: 4–20). Unprotected sex re-
fusal skills were measured through two items from the
CISQ-S [51], such as “I would refuse to have sex if my
partner refused to use a condom” (Cronbach’s α = 0.764;
range: 2–10).

Condom use behaviour
High-risk HIV-related behaviours can be mitigated
through consistent practice of condom use [37], and
consistent condom use was found to be negatively re-
lated to HIV infection [1]. We used consistent condom
use as preventive behaviour in the present study which
was similar to previous studies [13, 27, 40]. Condom use
frequency (in the preceding 6 months) was measured by
asking participants how often they used a condom when
having anal intercourse. Choices ranged from 1 (never)
to 5 (every time). The present study defined consistent
condom use as using a condom every time when having
sex in the preceding 6 months. Higher scores indicated
greater commitment to safe sex and higher frequency of
condom use.

Data analysis

Descriptive analysis IBM SPSS Statistics for Windows,
Version 20.0 (IBM Corp., Armonk, NY, USA) was used
to perform statistical analyses. Descriptive analysis was
performed to acquire socio-demographic characteristics
of migrant MSM, such as age, education level, marital
status and monthly income.

Structural equation model We used a structural equa-
tion model (SEM) to evaluate the factor structure and
the relationship of relative variables via AMOS 20.0. By
doing this we examine the hypothetical IMB model to
predict consistent condom use for this sample popula-
tion. Structural equation modelling is a form of causal
modelling that includes a diverse set of mathematical
models and statistical methods that fit networks of
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constructs to data. Use of SEM is commonly justified in
the social sciences because it could impute relationships
between unobserved constructs (latent variables) from
observable variables [52]. Based on the framework of
IMB model, we use SEM to evaluate the effects of latent
variables (HIV prevention information, motivation, and
behavioural skills) on consistent condom use(outcome
variable) among migrant MSM in Shanghai. And these
latent variables were constructed by seven observable
variables including sexual transmission information,
non-sexual transmission information, risk perception, at-
titude toward using condom, social support, condom ne-
gotiation skills and unprotected sex refusal skills
respectively. Model fit was assessed using the compara-
tive fit index (CFI), root mean square error of approxi-
mation (RMSEA) and maximum likelihood chi-square
values versus degrees of freedom ratio. CFI indicates the
comparison of the proportional improvements between
this model and a null model. A CFI value > 0.9 indicates
a good fit. RMSEA represents model complexity, and a
value < 0.05 indicates a good fit. Finally if the value of
maximum likelihood of chi-square versus degrees of
freedom ratio is < 3, this indicates acceptable fit [53]. All
these measurements are sensitive to model misspecifica-
tion and are minimally affected by sample size [54].
Comparison of the measure of fit from models was ana-
lysed via AMOS 20.0 to determine the best-fitting model
[37].

Results
Participants’ characteristics
A total of 412 migrant MSM (mean age: 29.5; ±7.2 years)
completed the questionnaire. As shown in Table 1,
68.4% were 25–40 years old, and 68.0% had junior col-
lege or higher educational background. The majority
(77.5%) earned more than 3000 yuan/month (~US$450).
Prevalence of consistent condom use in the preceding 6
months was 44.9%. Of all participants, 4.4% reported
they were HIV-positive.

Information, motivation and behavioural skills
We constructed a structural equation model to evaluate
the factor structure and the relationship of relative vari-
ables. Table 2 shows the means and standard deviations
for all scales of the IMB variables, such as information,
motivation and behavioural skills. Table 3 indicates that
all correlations within the construct variables were sig-
nificant at a bilateral level (P < 0.05). The relationship
between behavioural skills and preventive behaviour was
strong (r = 0.599, P < 0.01).

Information–motivation–behavioural skills model
A structural equation model was used to determine
whether the IMB model could predict consistent

Table 1 Characteristics of studied migrant MSM in Shanghai,
China (N = 412)

Characteristics N %

Age (years)

<25 101 24.5

25--39 282 68.4

40+ 29 7.0

Education level

High school or lower 132 32.0

Junior college or higher 280 68.0

Martial status

Unmarried 321 77.9

Married 66 16.0

Divorced or widowed 25 6.1

Monthly income (yuan ¥)

<3000 93 22.6

3000--5999 168 40.8

6000+ 151 36.7

Sexual orientation

Heterosexuality 6 1.5

Homosexuality 286 69.4

Bisexuality 104 25.2

Unclear 16 3.9

HIV testing result

Positive 18 4.4%

Negative 246 59.7%

Unknown 148 36.0%

Condom use frequency

Every time 185 44.9%

Most of the time 136 33.0%

Sometimes 65 15.8%

Seldom 17 4.1%

Never 9 2.2%

Table 2 Mean and distribution of construct variables, IMB model
(N = 412)

Characteristics Mean SD

Information 12.47 3.69

Sexual transmission information (0–10) 7.48 2.16

Non-sexual transmission information (0–8) 4.99 1.99

Motivation 80.44 15.11

Risk Perception (4–16) 8.78 2.69

Attitude toward using condom (3–15) 12.28 2.97

Social support (12–84) 59.3 14.41

Behavioural skills 23.19 5.35

Condom negotiation skills (4–20) 15.51 3.62

Unprotected sex refusal skills (2–10) 7.67 2.00

SD standard deviation
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condom use for this sample population (Figs. 1 and 2).
We hypothesized that all the constructs and parameters
could fit into the IMB model.

Full model and model estimates
The full IMB model (Fig. 1) included three latent con-
structs and eight parameters. There was a correlation
between information and motivation (γ = 0.553). Motiv-
ation directly affected behavioural skills (β = 0.645), and
behavioural skills directly affected consistent condom
use (β = 0.779). We also found the relations between in-
formation and behavioural skills, motivation and consist-
ent condom use, and information and consistent
condom use were not statistically significant (P = 0.978,
P = 0.253, and P = 0.411, respectively).

Restricted model and model estimates
In a restricted IMB model (Fig. 2), we excluded the direct
paths from information to behavioural skills, motivation
to consistent condom use, and information to consistent
condom use. This model showed the correlation between
information and motivation was still significant (γ =
0.554). Motivation directly affected behavioural skills (β =
0.626), behavioural skills directly affected consistent con-
dom use (β = 0.629) and motivation could indirectly affect
consistent condom use (β = 0.394). Apart from those find-
ings, sexual transmission information (β = 0.805) and
non-sexual transmission information (β = 0.722) could
reflect the information level; and condom use attitude (β
= 0.471), social support level (β = 0.276) and perceived
risks (β = 0.142) were all able to reflect the motivation

Table 3 Correlations within the construct variables, IMB model (N = 412)

Items Information Motivation Behavioural skills Preventive Behaviour

Information 1

Motivation 0.151** 1

Behavioural skills 0.281** 0.184** 1

Condom use behaviour 0.181** 0.116* 0.599** 1

*Significant Pearson correlation (P < 0.05 at a bilateral level)
**Significant Pearson correlation (p < 0.01 at a bilateral level)

Fig. 1 Full information–motivation–behavioural skills structural equation model. Oval represent multiple-indicator latent variables, rectangle represent
single-indicator observable variables. Single-headed arrow represent regression path, double-headed arrows represent correlations. Solid-lined curves
represent statistical significance. Dotted line indicates non-significant path
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level. Condom negotiation skills (β = 0.922), and unpro-
tected sex refusal skills (β = 0.868) could also reflect the
behavioural skills level.

Model fit and comparison of the full and restricted
models
The full IMB model demonstrated a good model fit (CFI
= 0.995, GFI = 0.989, RMSEA = 0.025, χ2/df = 1.261). The
result of the restricted IMB model were very good, as
confirmed by the CFI of 0.995 (good fit), GFI of 0.987
(good fit), and RMSEA of 0.024 (excellent fit). At the
same time, the relative chi-square (χ2/df = 1.243) was in-
side the acceptable range of < 3. The results of the
model fit were excellent, and the restricted IMB model
was found to be a good predictor of consistent condom
use among migrant MSM.
We performed comparison of the full and restricted

models to find the one with the best fit [37]. We as-
sumed the full model to be correct, and used AMOS
20.0 to manage the restricted model. The comparison
results did not show statistical significance (P = 0.325;
see Table 4).

Discussion
HIV prevalence among the study participants was 4.4%;
slightly lower than results from other studies [4, 22, 29].
The figure may be underestimated because 36.0% of the

participants reported unknown HIV testing results. Add-
itionally, 44.9% reported having practiced consistent
condom use in the preceding 6 months, which was close
to figures found in other studies [4, 55]. Prompt action
to prevent further HIV transmission among migrant
MSM appears to be a vitally necessary step. The present
study focused on the applicability of the IMB model in
predicting consistent condom use among migrant MSM,
and illustrated unique relationships among different
constructs regarding consistent condom use in this
population. Both the full and restricted models indicated
behavioural skills directly affected condom use behav-
iour (β = 0.779; β = 0.629), and motivation directly af-
fected behavioural skills (β = 0.645; β = 0.626), while
information had no direct effect either on behavioural
skills or on condom use behaviour. The model assumed
that information and motivation affect consistent con-
dom use via behavioural skills while information and

Fig. 2 Restricted information–motivation–behavioural skills structural equation model

Table 4 Model fit and comparison between the full and restricted
IMB models (N= 412)

Model χ2 df P χ2/df GFI CFI RMSEA

Full model 18.919 15 0.217 1.261 0.989 0.995 0.025

Restricted model 22.383 18 0.215 1.243 0.987 0.995 0.024

Model comparison 3.464 3 0.325

Model comparison was not statistically significant (P = 0.325)

Wang et al. BMC Infectious Diseases          (2019) 19:462 Page 7 of 11



motivation only have indirect effect. More motivatio-
n(i.e. risk perception, attitude toward using condom and
social support), and more behavioural skills (i.e. condom
negotiation skills and unprotected sex refusal skills)were
associated with consistent condom use [38]. These find-
ings were similar to the results from other studies [38,
40, 56]. It was important to improve their attitude to-
ward condom use, provide them with more social sup-
port, train them about condom use skills and educate
them about how to refuse unprotected sex, which might
increase consistent condom use among migrant MSM.
Most intervention strategies thus far targeting MSM

and including migrants have mainly focused on improv-
ing acquisition of HIV-related information [4, 24, 57,
58]. However, owing to the increasing presence of new
forms of media, migrant MSM potentially have increased
opportunities to access information on HIV prevention
[15, 36, 55, 59]. As for information on sexual and
non-sexual transmission disease respectively, most par-
ticipants could answer the questions correctly, which
meant that ceiling effects of knowledge acquisition may
exist [60]. This may explain why most intervention
methods emphasizing knowledge transferal have only
had moderate success [10, 59, 61]. Additionally, the cor-
relation between information and motivation was 0.553,
while motivation had an indirect relationship with con-
dom use behaviour through behavioural skills [40].
Therefore, other constructs apart from imparting know-
ledge should be included in HIV-prevention strategies,
such as heightening motivation and behavioural skills.
These aspects may also further encourage consistent
condom use [38].
Motivation directly affected behavioural skills and in-

directly contributed to condom use behaviour via behav-
ioural skills. We should therefore raise individuals’
motivation with regard to safe sex behaviours. One pos-
sible method is to provide more social support for mi-
grant MSM, seek to change their attitudes toward
condom use, and help them to better perceive the poten-
tial dangers of high-risk sexual behaviours such as in-
consistent condom use. As for social support, previous
studies already indicated migrants were often socially
isolated from their families and migrant MSM often suf-
fered from lack of love and intimacy, and this may con-
tribute to more prevalent sexual risks among them [1, 4,
5, 13, 14, 32]. As families in China have always played an
important role in providing mutual support to their
members and stronger social support network could
equip them with better coping mechanisms [7, 10], we
suggest possible inclusion of social support-based inter-
vention in our intervention strategies [13]. By doing so,
migrant MSM with greater social support may in turn
experience greater motivation to practice safer sex. This
type of social support may involve providing them

emotional support when they are in need of it [50]. Re-
garding perceived risks and attitude toward condom use,
migrant MSM have been found to typically lack aware-
ness regarding risks of unsafe sex and HIV infection.
Therefore, future intervention strategies should pay
greater attention to heightening their awareness of their
vulnerability, and fostering more positive attitudes to-
ward condom use [24, 31].
Behavioural skills were found to contribute directly

to consistent condom use, and were the most import-
ant examined factor affecting condom use behaviour.
Migrant MSM should be provided with greater skills
for improving their abilities to negotiate condom use
and to refuse unprotected sex. This can be accom-
plished in ways such as encouraging them, and pro-
viding guidance on how, to discuss condom use with
their partners, or to refuse sex if the partner refuses
to use a condom [37, 51].
In short, neither information nor motivation were found

to be directly associated with consistent condom use,
while they might have indirect effects via behavioural
skills. The participants also already generally possessed
common knowledge about sexual and nonsexual trans-
mission of the disease; therefore, knowledge-building edu-
cation was no longer our priority. Our future intervention
strategies should place greater importance on developing
motivation and behavioural skills to achieve consistent
condom use among migrant MSM.
Finally, we compared two models (full and restricted)

to find which had the best fit for predicting consistent
condom use among migrant MSM. The P-value after
comparison showed no statistically significant difference
in fit between the models when assessing the difference
of the chi-square of the fit for each, which was χ2(3) =
3.464, P > 0.05. However, we found that in the restricted
model χ2/df and RMSEA decreased, suggesting a better
fit. Additionally, the restricted model was more refined
and useful for guiding intervention strategies, which sug-
gested we should shift from focusing on information
alone to a more integrated strategy collectively including
information, motivation and behavioural skills.
Our study had several limitations. First, we collected

information through a self-reported questionnaire. Al-
though it was standardized and our results showed good
consistency, information bias may still have been
present. Additionally, the snowball method was used to
identify eligible participants, rather than a random trial.
This may limit our ability to generalize our findings to
other MSM populations. We should expand the sample
size in future studies. Finally, this study focused on in-
ternal migrant MSM in Shanghai, which may limit the
results’ generalizability to other regions of China.
Despite these limitations, to our knowledge, this re-

search was the first attempt to apply the IMB model to
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predict condom use behaviour among migrant MSM in
China. Our findings indicated future intervention strat-
egies should emphasize the importance of cultivating
motivation and behavioural skills among migrant MSM.

Conclusions
The findings of this study indicated low prevalence of con-
sistent condom use among the investigated migrant
MSM, and that timely action is needed to prevent further
HIV transmission among them. Intervention strategies
should be comprehensive enough to include not only
transferal of information, but also other dimensions, such
as cultivating motivation and behavioural skills.
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