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Abstract 

Background: This study aimed to identify factors associated with risk sexual behaviours and target high-risk groups 
at risk of HIV/STDs infection among university students.

Methods: The cross-sectional study was conducted from 1 November to 31 December 2020 in one university, 
located in Henan Province. A total of 1602 individuals who reported having ever had sex were analyzed as the 
subjects of this study. Descriptive analysis and multivariable logistic regression analysis were applied for this study to 
assess factors associated with risk sexual behaviours among university students.

Results: University students who reported having ever had sex accounted for about 9%, with an average age of 
19.37 ± 1.03. Of them, having multiple sexual partners and inconsistent condom use during the last 6 months were 
37.3% and 35%, respectively. Over 50% of participants had their sexual debut before the age of 18. Bisexual students 
(AOR = 0.27; 95% CI 0.16, 0.44) and those who lived on over 3000 Yuan per month (AOR = 0.50; 95% CI 0.28, 0.91) 
were consistently less likely to engage in condom use during the last 6 months.  University students who were from 
high-grade (AOR = 1.56; 95% CI 1.12, 2.18 for sophomore; AOR = 1.84; 95% CI 1.28, 2.65 for junior; AOR = 2.07; 95% 
CI 1.38, 3.11 for senior), who lived on over 3,000 Yuan per month (AOR = 4.19; 95% CI 2.17, 8.11) or who reported 
being homosexual (AOR = 3.92; 95% CI 2.17, 7.06) and bisexual (AOR = 33.22; 95% CI 13.11, 84.15) were more likely to 
have multiple sexual relationships. University students who had sexual debut before the age of 18 were more likely to 
engage in risk sexual behaviours.

Conclusions: The prevalence of sexual activity among Chinese university students is generally low, but risk sexual 
behaviours are of considerable concern. University students with higher living expenses, who are not heterosex-
ual and who are younger at first sexual intercourse tend to engage in risk sexual behaviours. The scale-up of interven-
tion is the need to prevent the expansion of the HIV epidemic among young students.
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Introduction
Acquired immune deficiency syndrome (AIDS) is a dis-
ease with highly mortality caused by infection with the 
human immunodeficiency virus (HIV). There are as yet 
no effective medicines to cure HIV infection worldwide. 
Instead, intervention for HIV infection is designed as 
the most effective means of preventing the spread of the 
HIV epidemic. Currently, the HIV epidemic has become 
a pervasive public health concern. Statistics from the 
Joint United Nations Program on HIV/AIDS (UNAIDS) 
show an estimated 38 (31.6–44.5) million people living 
with HIV (PLWH) and 1.7 million newly HIV infections 
in 2019 [1]; National Health Commission of the Peo-
ple’s Republic of China reported an estimated 0.96 mil-
lion infections at the end of 2019 [2]. When compared 
to other countries, the overall HIV epidemic in China is 
generally at a low level, while the HIV epidemic in spe-
cific populations shows a higher level with the feature of 
sexual transmission as the main mode of transmission 
[3]. HIV can be widely transmitted through unprotected 
sex, which includes unprotected anal intercourse (UAI), 
unprotected vaginal intercourse (UVI) and multiple sex-
ual partnerships [4]. The specific sexual practices of the 
gay community make them the most susceptible to HIV 
infection. National surveillance data showed that about 
8 out of every 100 men who have sex with men (MSM) 
were at high risk of becoming infected with HIV [5]. 
From 2011 to 2015, the number of university students in 
China who contracted HIV jumped by 35% annually [6].

Although only 4% of male university students in 
China had sex with men [7, 8], data showed that the 
rate of HIV infection among male university students 
who had sex with other men raised from 58.5% in 2008 
to 82% in 2014 [9]. In addition, the prevalence of other 

sexual transmitted diseases (STDs) among the popula-
tion at high risk has become a general concern. Sentinel 
surveillance data from 2010 to 2015 in China indicated 
that rates of syphilis infection remained high among 
male attendees at the STD clinic and among MSM [10]. 
Syphilis was significantly related to HIV infection in 
most research on MSM [11, 12]. Nevertheless, the at-
risk population, including MSM or men who had sex 
with women and men (MSWM), may contribute to the 
spread of HIV infection among the general population 
[13, 14].

Many factors are associated with the occurrence of 
risk sexual behaviours, which in turn contribute to the 
HIV/STDs epidemic among university students. With 
the mutual convergence of western liberalism and tra-
ditional Chinese culture, changes in sexual attitude 
[15], the lack of parental monitoring and reduced aca-
demic pressure [16], most Chinese university students 
who should be sexually active at early adolescence initi-
ated their first sexual act during the college life [16, 17]. 
In 2017, however, a self-administered questionnaire 
survey from 15 provinces in China found that 24.2% 
of university students had engaged in sexual activity 
under the age of 18 [18]. When compared to document 
issued that the awareness rate of HIV/AIDS-related 
knowledge among young students will reach over 95% 
[19], the knowledge of HIV/sexually transmitted dis-
eases (STDs) is limited or insufficient, especially at-risk 
groups vulnerable to HIV/STDs infection, engaging 
in high-risk sexual behaviours [8, 20, 21]. However, 
a prior study indicated that a high level of HIV/AIDS 
knowledge may access high-risk sexual intercourse 
[22], including inconsistent condom use, multiple sex-
ual partners during the last 6  months and having sex 

Plain Language Summary 

The HIV epidemic among university students is considerable, with the tendency of the high-risk population towards 
the general population. University students at risk of HIV/STDs infection tend to engage in risk sexual behaviours and 
were targeted for assessing factors corelated with their risk sexual behaviours in this study. Participants who reported 
having had sexual relations were selected. Information on the practice of risk sexual behaviours including multiple 
sexual partners and inconsistent condom use were collected and analyzed using a multivariable logistic regression 
model.

Bisexual students were consistently less likely to use condoms within the last 6 months. University students from 
high-grade, who lived on over 3000 Yuan monthly, homosexual students and bisexual students were more likely to 
have multiple sexual relationships. University students who had sexual debut before the age of 18 were more likely to 
engage in risk sexual behaviours.

In conclusion, University students with high cost of living per month, non-heterosexual, who are younger at first 
sexual intercourse tend to engage in risk sexual behaviours. Intensified intervention is the need to prevent the expan-
sion of the HIV epidemic amongst young students.
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with the same sex [23, 24]. Many studies indicated that 
university students who reported  being homosexual 
or bisexual were associated with their high-risk sexual 
intercourse and related  factors may be related to the 
access to social media such as apps searching for sexual 
partners [25–27].

The government, together with the Ministry of Educa-
tion and other departments, has made efforts to control 
the development of the HIV epidemic in China [28]. But 
implementing HIV prevention services for university 
students has hardly any effect. For instance, only 7.3% of 
male participants had HIV testing, according to a study 
conducted in 2019 [22]. In 2018, a study of 222 univer-
sities across China showed that about 63% of university 
students were willing to take an HIV testing [29]. This 
may due to anonymous HIV testing services not avail-
able on a large scale in major universities in all regions 
of China, except for pilot service work conducted over 40 
universities in 2018 [30].

In the age of the information explosion, university stu-
dents sensitive to sex-related messages have witnessed a 
change in sexual attitudes that has led to a change in sex-
ual behaviours. Henan Province, located in central China, 
has more than 50,000 PLWH diagnosed in 2018 [3]. The 
number of reported HIV cases among young students 
aged 15–24 years has risen from 65.8% in 2004 to 81.4% 
in 2019, with all routes of infection dominated by same-
sex transmission [31]. Many articles studied on sexual 
knowledge, sexual attitude, sexual behaviours and the sta-
tus of the HIV epidemic among young students in Henan 
have been published, but there are few articles conducted 
on factors associated with risk sexual behaviours. So, 
this study, based on data collected from one university in 
Henan, aims to: (a) describe demographic characteristics, 
awareness of HIV/AIDS-related knowledge, utilization of 
HIV prevention services among university students and; 
(b) identify associated factors among university students 
including condom use, the number of sexual partner 
and; (c) explore how to measure promising approaches 
to better preventing risk sexual behaviours among young 
students.

Material and methods
Participants and samples
The study is based on a cross-sectional survey con-
ducted in November 2020. Approximately 17,678 male 
and female university students in one comprehensive 
university in Henan Province were purposefully sam-
pled to ensure an adequate representation of students 
from freshmen to senior. With the permission and help 
of the Student Union of the departments, the study par-
ticipants were recruited to complete an online question-
naire by scanning the WeChat (a Chinese cross-platform 

communication tool for sending voice, pictures, video 
and text over the mobile network) QR code. To study 
the factors associated with risk sexual behaviors among 
university students, the remaining 1602 samples who 
reported having  ever  had sexual intercourse met the 
study’s eligibility criteria. All the study participants were 
informed of the purpose of this study.

Study variables and measurements
Data were collected through an online, anonymous, 
structured questionnaire, which is adapted from the 
“Chinese AIDS Sentinel Testing Implementation Plan”. 
The questionnaire consists of three indicators, involving 
demographic characteristics of the study participants, 
information on HIV/AIDS and practices of sexual behav-
iours. The participants were required to complete basic 
personal information regarding gender, grade, ethnicity, 
marital status, monthly income and sexual orientation. 
Information on HIV/AIDS included HIV/AIDS-related 
knowledge, HIV prevention services and self-perceived 
risk of HIV infection. HIV/AIDS-related knowledge was 
measured by 9 items with the answers “True, False, and 
Do not know”, as stratified by male and female students. 
For each item, the participants scored one point when 
they answered the item correctly or zero points if they 
answered the item incorrectly (including the “Do not 
know” answer). The total score of the HIV/AIDS-related 
knowledge was 9, with six and above indicating having 
sufficient HIV/AIDS knowledge; otherwise, score less 
than six meaning having insufficient HIV/AIDS-related 
knowledge. Practices of sexual behaviours referred to risk 
sexual behaviours, including consistent or inconsistent 
condom use, having single or multiple sexual partners. 
As the independent variables, demographic characteris-
tics, level of HIV/AIDS-related knowledge, self-perceived 
risk of HIV infection and age of first sexual debut were 
included in the regression model.

Data collection
Data were collected online via the Chinese professional 
survey website Wenjuanxing between 1 and 30 Novem-
ber 2020. All potential participants scanned the WeChat 
QR code to fill in the questionnaire and to successfully 
submit it when all the items were completed. Students 
were allowed to spare their leisure time completing the 
questionnaire anonymously, with a time limit of 30 min. 
Once the questionnaire had been submitted, the partici-
pants would be entered in a random draw as an reward.

Statistical methods
Absolute number and percentage were descriptively 
applied for categorical variables, with mean and standard 
deviation (SD) for continuous variables. Comparisons 
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of demographic variables, HIV/AIDS-related knowl-
edge, utilization of HIV prevention services between 
the groups (male students vs female students) were per-
formed using the Chi-square test. T-test and analysis of 
variance (ANOVA) were used to identify differences in 
HIV/AIDS-related knowledge scores between groups. 
Multivariable logistic regression analysis was performed 
to estimate factors significantly associated with youth 
sexual behaviours, including demographics, level of HIV/
AIDS-related knowledge, perception of risk of HIV/STDs 
infection, utilization of HIV prevention programs. All 
statistical analyses were conducted using SPSS version 
25.0. Statistical significance was accepted at the P val-
ues < 0.05 level.

Results
Demographic characteristics
The largest proportion of university students who ever 
had had sexual intercourse was sophomores at 33.4% 
(535/1602), while the lowest was at 17% (284/1602). 
The proportion of university students having sex pro-
gressively rose from freshmen to senior. Sexually active 
male and female students accounted for about 11% and 
4% of the survey sample, respectively. The overwhelm-
ing majority of sexually active students were the Han 
(1449/1602), unmarried (1539/1602). Ethnic minorities 
were more sexually active than the Han. 42% of univer-
sity students who lived on more than 3000 Yuan were 
more likely to engage in sexual intercourse. Around 
60% (962/1602) of sexually active students lived with 
between 1000 Yuan and 2000 Yuan per month. Over 90% 
(1461/1602) of sexually active students were sufficiently 
knowledgeable about HIV/AIDS. University students 
who had HIV testing and received HIV prevention ser-
vices were more likely to engage in sexual intercourse, 
compared to those who never had HIV testing and utilize 
HIV prevention services (Table 1).

HIV/AIDS‑related knowledge
In total, nine items assessing the level of HIV/AIDS-
related knowledge for participants are presented in 
Table  2. Only 64% of male participants were aware that 
HIV prevalence is increasing among adolescents, with 
sexual transmission among MSM being the primary 
mode of transmission. Over 90% of participants believed 
they should seek HIV testing and counselling after high-
risk behaviours (needle sharing, unsafe sex, etc.). Moreo-
ver, there is a significant difference between male and 
female participants in the fact that consistent use of con-
doms may reduce HIV infection and sexual transmission.

The average score of knowledge about HIV/AIDS out 
of 9 was 7.43 ± 1.63. 527 (32.9%) participants answered 
all 9 items correctly. Compared to other groups, the 

lower HIV/AIDS-related knowledge score was signifi-
cantly performed in female students (7.14 ± 2.26), eth-
nic minority (6.96 ± 2.30), married (4.89 ± 3.04), those 
who lived on over 3000 Yuan per month (6.23 ± 2.81), 
those who reported bisexual (6.28 ± 2.69), respectively 
(Table 3).

Source of HIV prevention services
The top three ways of acquiring HIV/AIDS-related 
Knowledge for the participants were rated as broadcast-
ing, the internet and books and newspapers (77.5, 76.7, 
and 70.2%, respectively); about 43% of female partici-
pants considered health education sessions as an addi-
tional way to access HIV/AIDS-related knowledge. Less 
than 60% of participants reported that they had received 
HIV prevention services; even more, only 15% had tested 
for HIV (Table 4).

Risk sexual behaviours and factors correlated
Of 1602 university students who reported ever having 
had sexual intercourse, having multiple sexual partners, 

Table 1 Comparison of characteristics of sexually active 
students among the sample of the respondents (N = 17,678)

Variables Category Ever had 
sexual 
intercourse

Frequency (%) P

Yes No

Grade Freshmen 383 6009 6.0 < 0.001

Sophomore 535 5205 9.3

Junior 400 3453 10.4

Senior 284 1409 16.8

Gender Male 1368 10,984 11.1 < 0.001

Female 234 5092 4.4

Ethnicity Han 1449 15,185 8.7 < 0.001

Minority 153 891 14.7

Marriage Unmarried 1539 15,970 8.8 < 0.001

Married 63 106 37.3

Monthly 
income

Under 1000 383 5774 6.2 < 0.001

1000 ~ 2000 962 9534 9.2

2001 ~ 3000 155 627 19.8

Above 3000 102 141 42.0

Awareness of HIV knowledge

 Insufficient 141 3259 4.1 < 0.001

 Sufficient 1461 12,817 10.2

HIV testing

 Yes 241 1502 13.8 < 0.001

 No 1361 14,574 8.5

Utilization of HIV prevention services

 Yes 900 8234 9.9 < 0.001

 No 702 7842 8.2
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inconsistent condom use and both in the past 6 months 
were 37.3, 35, 20%, respectively. More than half of par-
ticipants had their sex before the age of 18; 48% of them 
reported no use of condom during their sexuality; 52.5% 
of them reported having multiple sexual partners. Of the 
47 male students who reported being homosexual, 66% 
had sex with two or more sexual partners. Of the 106 
male students who reported being bisexual, 95% had mul-
tiple sexual partners with the same sex or opposite sex 

and 75.7% reported no condom use in the past 6 months. 
Table  5 shows the link between demographics and risk 
sexual behaviours among the respondents. Consist-
ent condom use over the last 6  months was higher in 
the superior grades (junior and senior) compared to the 
lower grades (freshmen and sophomore). Over 80% of 
students who lived on over 3000 Yuan per month had 
multiple sexual partners and about 70% inconsistent 
condom use. About 65% of students who reported being 
homosexual had multiple sexual relationship and approx-
imately 77% of students who reported being bisexual did 
not consistently use condoms. There was a statistically 
significant difference (P < 0.05).

The model I ‘the number of sexual partner (single = 0; 
multiple = 1)’, the model II ‘whether or not consist-
ent condom use during the past six months (No = 0; 
Yes = 1)’, independent variable (including demographic 
characteristics, level of HIV/AIDS-related knowledge, 
self-perceived risk of HIV infection and age of first sex-
ual intercourse) were performed for multivariable logis-
tic regression analysis. The results of the analysis were 
presented in Table 6. Participants who had two or more 
sexual partners were high-grade students (AOR = 1.56; 
95% CI 1.12, 2.18 for sophomore; AOR = 1.84; 95% CI 
1.28, 2.65 for junior; AOR = 2.07; 95% CI 1.38, 3.11 for 
senior), those who lived on over 3000 Yuan per month 
(AOR = 4.19; 95% CI 2.17, 8.11), reported being homo-
sexual (AOR = 3.92; 95% CI 2.17, 7.06) and bisexual 
(AOR = 33.22; 95% CI 13.11, 84.15). Sufficient HIV/
AIDS-related knowledge (AOR = 1.93; 95% CI 1.16, 
3.19), Self-perceived risk of HIV infection (AOR = 2.19, 
95% CI 1.47, 3.27), age at first sexual intercourse (AFSI) 
over 18-year-old (AOR = 2.47; 95% CI 1.88, 3.24) were 

Table 2 Awareness of HIV/AIDS-related knowledge among male and female students (n = 1602)

Statements Total (%) Male (%) Female (%) χ2 P

1. Do you think of HIV/AIDS as an incurable infection (yes) 1310 (81.8) 1138 (83.2) 172 (73.5) 12.569 < 0.001

2. Do you agree that the main mode of transmission is male homosexual sex, 
followed by heterosexual sex when the HIV epidemic is growing rapidly among 
young students in China (yes)

1023 (63.9) 873 (63.8) 150 (64.1) 0.007 0.933

3. Can you tell if someone is infected with HIV/AIDS by their appearance (no) 1390 (86.8) 1191 (87.1) 199 (85.0) 0.709 0.400

4. Do you think it of getting HIV/AIDS from daily living and study contact (no) 1351 (84.3) 1159 (84.7) 192 (82.1) 1.079 0.299

5. Do you agree that the risk of contracting and transmitting HIV/AIDS can be 
reduced by consistent and correct condom use (yes)

1482 (92.5) 1284 (93.9) 198 (84.6) 24.642 < 0.001

6. Does the use of new drugs (e.g., methamphetamine, ecstasy, ketamine, etc.) 
increase the risk of HIV infection (yes)

1381 (86.2) 1197 (87.5) 184 (78.6) 13.212 < 0.001

7. Should you seek HIV testing and counselling after high risk behaviours (needle 
sharing/unsafe sex, etc.) (yes)

1497 (93.4) 1291 (94.4) 206 (88.0) 13.102 < 0.001

8. Are the rights of people living with HIV to marry/employ/enroll in school pro-
tected by our laws (yes)

1296 (80.9) 1129 (82.5) 167 (71.4) 16.110 < 0.001

9. Do you agree that you need to use condoms even if you have sex with some-
one you know (yes)

1381 (86.2) 1178 (86.1) 203 (86.8) 0.069 0.793

Table 3 Comparisons of demographics variables associated 
with level of HIV-related knowledge among the study 
participants (n = 1602)

Variables Category Score (M ± SD) T or F P

Gender Male 7.63 ± 1.60 4.044 < 0.001

Female 7.14 ± 2.26

Grade Freshmen 7.45 ± 1.75 3.969 0.008

Sophomore 7.51 ± 1.75

Junior 7.81 ± 1.39

Senior 7.45 ± 2.01

Ethnicity Han 7.62 ± 1.64 4.550 < 0.001

Minority 6.96 ± 2.30

Marriage Unmarried 7.67 ± 1.55 13.218 < 0.001

married 4.89 ± 3.04

Monthly income Under 1000 7.47 ± 1.72 24.757 < 0.001

1000 ~ 7.72 ± 1.49

2000 ~ 7.67 ± 1.78

Above 3000 6.23 ± 2.81

Sexual orientation Heterosexual 7.72 ± 1.50 51.513 < 0.001

Homosexual 6.81 ± 2.33

Bisexual 6.28 ± 2.69
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positively associated with consistent condom use dur-
ing the last 6 months. Participants were likely not to use 
condoms consistently if they reported being bisexual 
(AOR = 0.27; 95% CI 0.16, 0.44), with a monthly income 
of over 3000 Yuan (AOR = 0.50; 95% CI 0.28, 0.91). Statis-
tical significance was set at P = 0.05.

Discussion
AIDS is now the second leading cause of death among 
adolescents globally [32]. The trend of the HIV epidemic 
among young students is growing significantly and uni-
versity students, as pillars of our nation, are the heart 
of HIV prevention and care. We found that of the par-
ticipants surveyed, around 9% had ever had sex (11% for 
male students and 4% for female students, respectively). 
This was in line with another study conducted in 2017, 
Henan Province [33], but much lower than a study indi-
cating that 18.7% reported having ever had sexual inter-
course [8]. Due to privacy or sensitive issues related to 

this survey, the outcome of the study is slightly less than 
the actual outcome. Participants who reported hav-
ing  ever had sexual intercourse, risk sexual behaviours, 
are more vulnerable to HIV infection and are likely to 
come into contact with the general population, such 
as heterosexual female students. Inconsistent condom 
use and multiple sexual partners are recognized com-
mon types of risk sexual behaviours. Early AFSI, suffi-
cient HIV/STDs-related knowledge, sexual orientation 
reported non-heterosexual, students with high standard 
living, high self-perceived risk of HIV infection were 
identified by associated factors, affecting condom use 
and sexual partners among university students.

Xu’s study indicated that knowledge of HIV/AIDS was 
not effective in changing people’s behaviour, with no 
significant positive correlation between adequate HIV/
AIDS-related knowledge and safe sex [22]. In our study, 
however, students with sufficient HIV/AIDS-related 
knowledge were more likely to adhere to condom use 

Table 4 Utilization of HIV prevention services among the study participants (n = 1602)

Services Total N = 1602 Male (%) 1368 Female (%) 234

Ways to acquire HIV/AIDS-related knowledge

 Broadcasting 1241 (77.5) 1086 (79.4) 155 (66.2)

 Books and newspapers 1124 (70.2) 986 (72.1) 138 (59.0)

 Lectures 903 (56.4) 790 (57.7) 113 (48.3)

 Medical personnel 895 (55.9) 774 (56.6) 121 (51.7)

 Family and friends 781 (48.8) 673 (49.2) 108 (46.2)

 Internet 1228 (76.7) 1032 (75.4) 196 (83.8)

 Health education courses 961 (60.0) 807 (59.0) 154 (65.8)

 Others 77 (4.8) 63 (4.6) 14 (6.0)

Willingness to acquire HIV/AIDS-related knowledge throughout various ways

 Consultation 672 (41.9) 611 (44.7) 61 (26.1)

 Playing HIV-related video 904 (56.4) 791 (57.8) 113 (48.3)

 Posters propaganda 613 (38.3) 541 (39.5) 72 (30.8)

 Brochure 562 (35.1) 483 (35.3) 79 (33.8)

 Broadcasting 389 (24.3) 321 (23.5) 68 (29.1)

 Books and newspapers 334 (20.8) 275 (20.1) 59 (25.2)

 Internet 801(50.0) 658 (48.1) 143 (61.1)

 Health education courses 502 (31.3) 402 (29.4) 100 (42.7)

 Others 29 (1.8) 22 (1.6) 7 (3.0)

Willingness to participant in publicity HIV/STDs prevention service

 Yes 1289 (80.5) 1103 (80.6) 186 (79.5)

 No 188 (11.7) 165 (12.1) 23 (9.8)

 Unclear 125 (7.8) 100 (7.3) 25 (10.7)

Ever had received HIV prevention service

 Yes 900 (56.2) 786 (57.5) 114 (48.7)

 No 702 (43.8) 582 (42.5) 120 (51.3)

Had HIV testing before

 Yes 241 (15.0) 208 (15.2) 33 (14.1)

 No 1361 (85.0) 1160 (84.8) 201 (85.9)
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during the last 6 months. Although most students knew 
that condom use could reduce the risk of HIV/STDs 
infection, having more easily access to sexual contents 
online tend to engage in risk sexual behaviours [34]. A 
significant correlation between awareness of HIV/AIDS-
related knowledge and sexual partner was not found. But 
the risk of HIV infection should be addressed by those 
with a low level of knowledge. We also found that 45% 
of participants thought HIV is far from their lives (21% 
of 47 gay university students) and nearly half of 47 MSM 
students did not know the male-to-male transmission is 
the main mode of transmission of HIV infection among 
adolescents. These indicated that education on HIV 
prevention and control, involving sex and reproductive 
health (SRH), is urgent. Sex education is an important 
entry for HIV prevention and control [35] and strength-
ens the breadth of knowledge, especially in precautions 
on HIV/STDs and attitudes about homosexuality and 
HIV infection [30], to reduce the risk of sexual behaviour 
and other sexually transmitted infections. In addition, we 
should develop new media platforms such as websites 
and apps that can attract the attention of young students 
and use these resources to guide them well.

Sexual orientation, an important factor, has a signifi-
cant impact on sexual behaviours among young students 
[36]. Non-heterosexual university students preferred to 
engage in risk sexual behaviours. Compared to homosex-
uals, bisexuals were less likely to use condoms and have 
multiple sexual partners, a finding identified in another 
study [37]. Meanwhile, non-heterosexuals still suffer 
from strong social pressures such as discrimination, even 
though social acceptance of the lesbian, gay, bisexual and 
transgender (LGBT) community is slowly increasing in 
China [38]. This may result in the expansion of the HIV 
epidemic among women as a whole. On one hand, some 
male students reported being bisexual concealed their 
sexual identity, even dating female students and having 
sex with them. Furthermore, once graduated from uni-
versity and moved into society, they may be compelled 
to marry straight women under the pressure of family 
and parents, social environment [39], which expanded a 
more HIV epidemic. On the other hand, discrimination 
and stigma from peer and society make HIV testing chal-
lenging. Only 15% had been tested for HIV in our study, 
which was identified with the result reported by another 
study [40]. As of 2018, about 30% of PLWH in China 
were not detected [41]. Many MSM are not aware of 

Table 5 Comparisons of demographics variables associated with risk sexual behaviours among the study participants

Characteristic Number of sexual partner Condom use during the last six months

Single Multiple P Consistent Inconsistent P

Gender

 Male 859 (62.8) 509 (37.2) 0.809 891 (65.1) 477 (34.9) 0.560

 Female 145 (62.0) 89 (38.0) 157 (67.1) 77 (32.9)

Grade

 Freshmen 237 (61.9) 146 (38.1) 0.855 234 (64.5) 149 (38.9) 0.001

 Sophomore 332 (62.1) 203 (37.9) 329 (61.5) 206 (38.5)

 Junior 258 (64.5) 142 (35.5) 284 (71.0) 116 (29.0)

 Senior 177 (62.3) 107 (37.7) 201 (70.8) 83 (29.2)

Ethnicity

 Han 923 (63.7) 526(36.3) 0.009 949 (65.5) 500 (34.5) 0.846

 Minority 81 (52.9) 72 (47.1) 99 (64.7) 54 (35.3)

Marriage

 Unmarried 991 (64.4) 548 (35.6)  < 0.001 1036 (67.3) 503 (32.7)  < 0.001

 Married 13 (20.6) 50 (79.4) 12 (19.0) 51 (81.0)

Monthly income

 Under 1000 226 (59.0) 157 (41.0)  < 0.001 239 (62.4) 144 (37.6)  < 0.001

 1000 ~ 2000 669 (69.5) 293 (30.5) 673 (70.0) 289 (30.0)

 2001 ~ 3000 91 (58.7) 64 (41.3) 106 (68.4) 49 (31.6)

 Above 3000 18 (17.6) 84 (82.4) 30 (29.4) 72 (70.6)

Sexual orientation

 Heterosexual 976 (69.5) 429 (30.5)  < 0.001 985 (70.1) 420 (29.9)  < 0.001

 Homosexual 22 (34.9) 41 (65.1) 33 (52.4) 30 (47.6)

 Bisexual 6 (4.5) 128 (95.5) 30 (22.4) 104 (77.6)
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their ability to contract with their sexual partners, which 
increases the risk of HIV transmission. These challenges 
must be responded and addressed through aggressive 
actions.

We also found that over half of students ever having 
sex reported having had  sexual contact before the age 
of 18, which much higher than that of other results [8, 
17]. This indicates an increasing trend for young stu-
dents to have their sexual debut at an earlier age, which 
is in line with Zou’s study [42]. Moreover, they are more 

likely to engage in risk sexual behaviours. This may be 
due to the lack of sexual knowledge on sex and repro-
ductive health (including HIV/AIDS-related knowl-
edge) they have prior to their sexual debut. Although 
sex education has been introduced into the secondary 
school curriculum since 1988, only a small number of 
schools (nearly half of the universities) offered it to 
students [30]. In the current crisis where the HIV epi-
demic among young students continues to grow, scal-
ing up sex education is an important intervention [43]. 

Table 6 Multiple logistic regression analysis predicting factors associated with risk sexual behaviours among the study participants

Model I: number of sexual partner; single = 0, multiple = 1;

Model II: whether or not condom use during the last six months; No = 0, Yes = 1

CI confidence interval

Independent variable Model I Model II

AOR (95% CI) P AOR (95% CI) P

Demographic characteristics

 Gender

  Female 1.00 (ref ) 0.674 1.00 (ref ) 0.132

  Male 1.08 (0.75, 1.55) 0.74 (0.50, 1.10)

 Grade

  Freshmen 1.00 (ref ) 1.00 (ref )

  Sophomore 1.56 (1.12, 2.18) 0.008 0.86 (0.59, 1.12) 0.207

  Junior 1.84 (1.28, 2.65) 0.001 1.02 (0.71, 1.48) 0.912

  Senior 2.07 (1.38, 3.11)  < 0.001 1.16 (0.76, 1.77) 0.488

 Ethnicity

  Han 1.00 (ref ) 0.170 1.00 (ref ) 0.147

  Minority 1.34 (0.88, 2.03) 1.41 (0.89, 2.24)

 Marriage

  Unmarried 1.00 (ref ) 0.171 1.00 (ref ) 0.134

  Married 0.52 (0.20, 1.33) 0.51 (0.21, 1.23)

 Monthly income

  Under 1000 1.00 (ref ) 1.00 (ref )

  1001 ~ 2000 0.79 (0.59, 1.06) 0.110 1.16 (0.86, 1.57) 0.329

  2001 ~ 3000 1.10 (0.71, 1.70) 0.677 1.35 (0.83, 2.18) 0.229

  Above 3000 4.19 (2.17, 8.11) < 0.001 0.50 (0.28, 0.91) 0.022

 Sexual orientation

  Heterosexual 1.00 (ref ) 1.00 (ref )

  Homosexual 3.92 (2.17, 7.06) < 0.001 0.60 (0.32, 1.13) 0.114

  Bisexual 33.22 (13.11, 84.15) < 0.001 0.27 (0.16, 0.44) < 0.001

Level of HIV-related Knowledge

 Insufficient (< 6 scores) 1.00 (ref ) 0.210 1.00 (ref ) 0.011

 Sufficient (≥ 6 scores) 0.73 (0.44, 1.20) 1.93 (1.16, 3.19)

Risk perception of HIV/STDs

 No 1.00 (ref ) < 0.001 1.00 (ref ) < 0.001

 Yes 0.37 (0.24, 0.56) 2.19 (1.47, 3.27)

Age of first sexual activity

 ≤ 18 1.00 (ref ) 0.001 1.00 (ref ) < 0.001

 > 18 0.32 (0.25, 0.42) 2.47 (1.88, 3.24)
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Only the top third of students in China are eligible to 
attend university [30], and for the remaining young 
people who do not attend university, there are real 
challenges in targeting this group with sex education.

In line with another study [44], university students 
with high living costs, especially over 3000 Yuan per 
month, prefer to less condom use and engage in having 
sex with multiple sexual partners. This may be related 
to the family environment in which they grow up. In 
China, students living on more than 3000 Yuan tend to 
come from relatively wealthy families. Yan’s study has 
yielded the result that female students who reported hav-
ing had sex were more likely to be from richer families 
[45]. However, there is limited literature on the mecha-
nisms underlying the relationship between family socio-
economic status and sexual behaviour of children. It is 
noteworthy that family education and the role of par-
ents are as important as school education in the devel-
opment of adolescents, guiding and helping in a correct 
view of sexuality and marriage. In an era of rapid eco-
nomic development in contemporary China, parents of 
high-income families may spend most of their energy on 
work, with little regard for the education and supervision 
of their children, especially when children are in their 
rebellious teenage years. An early study has documented 
that adolescents lacking parental monitoring were more 
likely to engage in risk sexual behaviours [46]. Briefly, 
communication between mothers and daughters help in 
safe sex among female students with low levels of HIV/
STDs-related knowledge compared to male students [47]. 
Thus, initiation efforts to sex education should focus on 
students with a high standard of living and consumption, 
including their parents.

Various limitations in this study must be highlighted. 
Firstly, uneven distribution of the study participants by 
gender and grade may affect the reliability of the compar-
ison results. Secondly, as the nature of the cross-sectional 
survey and the privacy and sensitivity of the question-
naire, information gathered from the questionnaires 
answered by the study participants may be subject to 
information bias. Besides, students from one university in 
Henan Province was selected to participate in the study. 
In the future study, a cross-sectional survey consisting 
of several universities and schools in Henan should be 
conducted to further identify factors associated with risk 
sexual behaviours among sexually active young students.

Conclusions
Our study described the demographic characteristics of 
university students in Henan who reported having  ever  
had sex, including their  level of knowledge about HIV/
AIDS and utilization of HIV prevention services, identi-
fied factors associated with their risk sexual behaviours, 

and specified high-risk groups at risk of HIV/STDs infec-
tion. Inconsistent condom use during the last 6 months 
as well as having multiple sexual partners as commonly 
risk sexual behaviours are frequent among university 
students, especially gay male students, bisexual male stu-
dents. Non-heterosexual university students become key 
to the HIV epidemic among the university population. 
There are currently many shortcomings in HIV preven-
tion work in schools that need to be reinforced. Targeted 
services for key populations among university students 
should be widely implemented in universities and other 
technical schools, secondary schools, including educat-
ing parents about the sexual behaviour of their children.

Abbreviations
HIV/AIDS: Human immunodeficiency virus/acquired immunodeficiency 
syndrome; PLWH: People living with HIV; MSM: Men who have sex with men; 
MSWM: Men who have sex with women and men; STDs: Sexually transmitted 
diseases; UAI: Unprotected anal intercourse; UVI: Unprotected vaginal sex; 
AFSI: Age at first sexual intercourse; LGBT: Lesbian, gay, bisexual and transgen-
der; CI: Confidence interval; AOR: Adjusted odds ratio; SD: Standard deviation; 
ANOVA: Analysis of variance.

Acknowledgements
We thank all the study participants for their time in this study.

Authors’ contributions
All authors contributed to the final presentation of the manuscript. XT con-
ceived the idea of this study. XD wrote the manuscript. With LZ’s assistance, 
XD revised the manuscript. HL, WR and XM carried out the design of the 
questionnaire and collected the data. LZ, XD and HY completed the analysis of 
data together. All authors read and approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
The dataset analyzed during the current study is available from the corre-
sponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study was declared being clear of ethical review by Medical Ethics Com-
mittee of Wuhan University (2021YF0047).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 School of Health Sciences, Wuhan University, Wuhan 430071, China. 2 North 
China University of Water Resources and Electric Power, Zhengzhou 450000, 
China. 3 School of Health and Nursing, Wuchang University of Technology, 
Wuhan 430223, China. 

Received: 29 May 2021   Accepted: 30 July 2021



Page 10 of 11Du et al. Reprod Health          (2021) 18:172 

References
 1. Global HIV & AIDS Statistics—2020 fact sheet https:// www. unaids. org/ en/ 

resou rces/ fact- sheet. Accessed 5 April 2021.
 2. New Progress has been Made in HIV/AIDS Prevention and Control in 

2019, China http:// www. nhc. gov. cn/ jkj/ s3586/ 201911/ c2388 ce70b dd404 
ea6df cd886 59178 4d. shtml. Accessed 5 April 2021.

 3. Wu Z, Chen J, Scott SR, McGoogan JM. History of the HIV epidemic in 
China. Curr HIV/AIDS Rep. 2019;16(6):458–66.

 4. Fetene N, Mekonnen W. The prevalence of risky sexual behaviors 
among youth center reproductive health clinics users and non-users in 
Addis Ababa, Ethiopia: a comparative cross-sectional study. PLoS ONE. 
2018;13(6):0198657.

 5. 2020 AIDS Prevention Update Core Messages http:// ncaids. china cdc. 
cn/ fazl/ zsyd/ 202011/ t2020 1130_ 222996. htm. Accessed 7 April 2021.

 6. Zou H, Tucker JD, Fan S, Xu J, Yu M, Luo Z, Cai W, Grulich AE. Learning 
about HIV the hard way: HIV among Chinese MSM attending university. 
Lancet Infect Dis. 2018;18(1):16–8.

 7. Cong L, Ono-Kihara M, Xu G, Ma Q, Pan X, Zhang D, Homma T, Kihara 
M. The characterisation of sexual behaviour in Chinese male university 
students who have sex with other men: a cross-sectional study. BMC 
Public Health. 2008;8:250.

 8. Lyu J, Shen X, Hesketh T. Sexual knowledge, attitudes and behaviours 
among undergraduate students in China-implications for sex educa-
tion. Int J Environ Res Public Health 2020; 17(18).

 9. National Health and Family Planning Commission Press Conference 
http:// www. nhfpc. gov. cn/ xcs/ s3574/ 201504/ bee34 8723e 1343d 9b682 
2366a c16bb 25. shtml. Accessed 8 April 2021.

 10. Lin G, Dong-min L, Pei-long L, Wei G, Yan C. Analysis of HIV, syphilis and 
HCV infection status in China’s AIDS sentinel surveillance population, 
2010–2015. Dis Surveill. 2017;32(02):111–7.

 11. Xu JJ, Zhang M, Brown K, Reilly K, Wang H, Hu Q, Ding H, Chu Z, Bice T, 
Shang H. Syphilis and HIV seroconversion among a 12-month prospec-
tive cohort of men who have sex with men in Shenyang, China. Sex 
Transm Dis. 2010;37(7):432–9.

 12. Feng Y, Wu Z, Detels R, Qin G, Liu L, Wang X, Wang J, Zhang L. HIV/STD 
prevalence among men who have sex with men in Chengdu, China 
and associated risk factors for HIV infection. J Acquir Immune Defic 
Syndr. 2010;53(Suppl 1):S74-80.

 13. Chow EP, Wilson DP, Zhang L. Estimating HIV incidence among female 
partners of bisexual men in China. Int J Infect Dis. 2012;16(5):e312-320.

 14. Zhang K-L, Detels R, Liao S, Cohen M, Yu D-B. China’s HIV/AIDS epi-
demic: continuing challenges. Lacet 2008, 372.

 15. Ho PSY, Jackson S, Cao S, Kwok C. Sex with Chinese character-
istics: sexuality research in/on 21st-century China. J Sex Res. 
2018;55(4–5):486–521.

 16. Shu C, Fu A, Lu J, Yin M, Chen Y, Qin T, Shang X, Wang X, Zhang M, 
Xiong C, et al. Association between age at first sexual intercourse and 
knowledge, attitudes and practices regarding reproductive health 
and unplanned pregnancy: a cross-sectional study. Public Health. 
2016;135:104–13.

 17. Li C, Cheng Z, Wu T, Liang X, Gaoshan J, Li L, Hong P, Tang K. The rela-
tionships of school-based sexuality education, sexual knowledge and 
sexual behaviors-a study of 18,000 Chinese college students. Reprod 
Health. 2017;14(1):103.

 18. Tianjing HYMYHYPHWYZJL. Characteristics of the age at first inter-
course and associated risk factors among college students in 15 
provinces of China. Capital J Public Health 2017; 11(03):99–102.

 19. Notice on the issuance of the implementation programme to curb 
the spread of HIV (2019–2022) http:// ncaids. china cdc. cn/ xxgx/ zcwj/ 
201910/ t2019 1012_ 206158. htm. Accessed 9 April 2021.

 20. Zhang D, Pan H, Cui B, Law F, Farrar J, Ba-Thein W. Sexual behaviors and 
awareness of sexually transmitted infections among Chinese university 
students. J Infect Dev Ctries. 2013;7(12):966–74.

 21. Lai J, Pan P, Lin Y, Ye L, Xie L, Xie Y, Liang B, Zheng F, Chen R, Wen L, et al. 
A survey on HIV/AIDS-related knowledge, attitudes, risk behaviors, 
and characteristics of men who have sex with men among university 
students in Guangxi China. Biomed Res Int. 2020;2020:7857231.

 22. Xu H, Xie J, Xiao Z, Xiao H, Li X, Goldsamt L, Williams AB, Wang H. Sexual 
attitudes, sexual behaviors, and use of HIV prevention services among 
male undergraduate students in Hunan, China: a cross-sectional sur-
vey. BMC Public Health. 2019;19(1):250.

 23. Li W, Chu J, Zhu Z, Li X, Ge Y, He Y, Ni Q, Musa T, Li X, Wei P. Epidemio-
logical characteristics of HIV infection among college students in 
Nanjing, China: a cross-sectional survey. BMJ Open. 2020;10(5):035889.

 24. The epidemiological survey of HIV and syphilis infection among young 
men who have sex with men. Chinese J Dis Control Prevention 2018; 
22:1265–1269.

 25. Zou H, Fan S. Characteristics of men who have sex with men who use 
smartphone geosocial networking applications and implications for 
HIV interventions: a systematic review and meta-analysis. Arch Sex 
Behav. 2017;46(4):885–94.

 26. Chan LS. The role of gay identity confusion and outness in sex-seeking 
on mobile dating apps among men who have sex with men: a condi-
tional process analysis. J Homosex. 2017;64(5):622–37.

 27. Yan H, Chen W, Wu H, Bi Y, Zhang M, Li S, Braun KL. Multiple sex partner 
behavior in female undergraduate students in China: a multi-campus 
survey. BMC Public Health. 2009;9:305.

 28. Rou K, Sullivan SG, Liu P, Wu Z. Scaling up prevention programmes 
to reduce the sexual transmission of HIV in China. Int J Epidemiol. 
2010;39(Suppl 2):ii38-46.

 29. Kun LHLXGYCSXNHSZWT. Willingness to accept HIV /AIDS voluntary 
counseling and testing service and its influencing factors among 
young students in China, 2018. Practical Preventive Med 2020, 27(02).

 30. Li G, Jiang Y, Zhang L. HIV upsurge in China’s students. Science. 
2019;364(6442):711.

 31. Community mobilisation for HIV prevention and action for a healthy 
China http:// www. hncdc. com. cn/ sites ources/ sjk/ page_ pc/ jkjy/ jkzt/ 
xbazb fz/ jbdt/ artic le6b9 466b0 67cd4 b3f8e d6d15 d375b 3a51. html. 
Accessed 12 April 2021.

 32. Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V, Abra-
ham J, Adair T, Aggarwal R, Ahn SY, et al. Global and regional mortality 
from 235 causes of death for 20 age groups in 1990 and 2010: a 
systematic analysis for the Global Burden of Disease Study 2010. The 
Lancet. 2012;380(9859):2095–128.

 33. Xu SJLFYBHJW. Sexual behaviors and AIDS-related attitude among col-
lege students, Henan. Modern Preventive Medicine 2017; 44(15).

 34. Chi X, Yu L, Winter S. Prevalence and correlates of sexual behaviors 
among university students: a study in Hefei, China. BMC Public Health 
2012.

 35. Denno DM, Hoopes AJ, Chandra-Mouli V. Effective strategies to 
provide adolescent sexual and reproductive health services and to 
increase demand and community support. J Adolesc Health. 2015;56(1 
Suppl):S22-41.

 36. Yan Y, Xiao S, Liu H, Chue P. Self-reported sexual orientation among 
undergraduates of 10 universities in Guangzhou, China. PLoS ONE. 
2018;13(8):0201817.

 37. Davis A, Best J, Luo J, Van Der Pol B, Dodge B, Meyerson B, Aalsma M, 
Wei C, Tucker JD, Social Entrepreneurship for Sexual Health Research G. 
Differences in risk behaviours, HIV/STI testing and HIV/STI prevalence 
between men who have sex with men and men who have sex with 
both men and women in China. Int J STD AIDS. 2016;27(10):840–9.

 38. Burki T. Health and rights challenges for China’s LGBT community. The 
Lancet 2017; 389(10076).

 39. Yang Y, Wu Z, Detels R. Evolution of men who have sex with men com-
munity and experienced stigma among men who have sex with men 
in Chengdu, China. JAIDS. 2010;53(Supple 1):S98-103.

 40. Choi EPH, Wong JYH, Fong DYT. Disparities between HIV testing levels 
and the self-reported HIV-negative status of sexually active college 
students. J Sex Res. 2019;56(8):1023–30.

 41. China NHCotPsRo: Routine press conference to introduce China infor-
mation on the progress of HIV prevention and treatment work. 2018.

 42. Zou H, Xu J, Hu Q, Yu Y, Fu G, Wang Z, Lu L, Zhuang M, Chen X, Fu J, 
et al. Decreasing age at first anal intercourse among men who have 
sex with men in China: a multicentre cross-sectional survey. J Int AIDS 
Soc. 2016;19(1):20792.

 43. Milanese S, Gao X, Wu Y, Zhang Y, Zhang N, Tang J, Qiu J, Lin X, Du 
Y. Effectiveness of school-based education on HIV/AIDS knowledge, 
attitude, and behavior among secondary school students in Wuhan, 
China. PLoS ONE 2012; 7(9).

 44. Zhao Y, Ma Y, Chen R, Li F, Qin X, Hu Z. Non-disclosure of sexual orienta-
tion to parents associated with sexual risk behaviors among gay and 
bisexual MSM in China. AIDS Behav. 2016;20(1):193–203.

https://www.unaids.org/en/resources/fact-sheet
https://www.unaids.org/en/resources/fact-sheet
http://www.nhc.gov.cn/jkj/s3586/201911/c2388ce70bdd404ea6dfcd886591784d.shtml
http://www.nhc.gov.cn/jkj/s3586/201911/c2388ce70bdd404ea6dfcd886591784d.shtml
http://ncaids.chinacdc.cn/fazl/zsyd/202011/t20201130_222996.htm
http://ncaids.chinacdc.cn/fazl/zsyd/202011/t20201130_222996.htm
http://www.nhfpc.gov.cn/xcs/s3574/201504/bee348723e1343d9b6822366ac16bb25.shtml
http://www.nhfpc.gov.cn/xcs/s3574/201504/bee348723e1343d9b6822366ac16bb25.shtml
http://ncaids.chinacdc.cn/xxgx/zcwj/201910/t20191012_206158.htm
http://ncaids.chinacdc.cn/xxgx/zcwj/201910/t20191012_206158.htm
http://www.hncdc.com.cn/sitesources/sjk/page_pc/jkjy/jkzt/xbazbfz/jbdt/article6b9466b067cd4b3f8ed6d15d375b3a51.html
http://www.hncdc.com.cn/sitesources/sjk/page_pc/jkjy/jkzt/xbazbfz/jbdt/article6b9466b067cd4b3f8ed6d15d375b3a51.html


Page 11 of 11Du et al. Reprod Health          (2021) 18:172  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 45. Yan H, Li L, Bi Y, Xu X, Li S, Maddock JE. Family and peer influences 
on sexual behavior among female college students in Wuhan China. 
Women Health. 2010;50(8):767–82.

 46. DiClemente RJ, Wingood GM, Crosby R, Sionean C, Cobb BK, Har-
rington K, Davies S, Hook EW 3rd, Oh MK. Parental monitoring: associa-
tion with adolescents’ risk behaviors. Pediatrics. 2001;107(6):1363–8.

 47. Hutchinson MK, Jemmott JB, Sweet Jemmott L, Braverman P, Fong GT. 
The role of mother–daughter sexual risk communication in reducing 

sexual risk behaviors among urban adolescent females: a prospective 
study. J Adolesc Health. 2003;33(2):98–107.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Factors associated with risk sexual behaviours of HIVSTDs infection among university students in Henan, China: a cross-sectional study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Plain Language Summary 
	Introduction
	Material and methods
	Participants and samples
	Study variables and measurements
	Data collection
	Statistical methods

	Results
	Demographic characteristics
	HIVAIDS-related knowledge
	Source of HIV prevention services
	Risk sexual behaviours and factors correlated

	Discussion
	Conclusions
	Acknowledgements
	References


