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Abstract

Background: Since pre-exposure prophylaxis (PrEP) is mainly prescribed to high-risk uninfected individuals, consistent
condom use (CCU) continues to be recommended as an inexpensive, feasible, practical and acceptable way to prevent
the general population from acquiring and transmitting HIV through sexual intercourse. The objective of this cross-
sectional study was to compare the relative importance of various determinants of CCU among sexually experienced
undergraduates in mainland China so as to assess and subsequently to suggest ways to eliminate inequities in its use.

Method: From September 10, 2018, to January 9, 2019, an anonymous self-administered online questionnaire was
voluntarily completed by 12,750 participants distributed across 30 provinces in mainland China (except for Tibet). The
present analysis was restricted to 2054 sexually experienced undergraduates. Pearson’s chi-square test and Logjistic
regression models were chosen to analyze the factors associated with CCU.

Results: The overall rate of CCU was 61.3% [95% confidence interval (Cl) =59.2-63.4%)]. CCU was inequitably
distributed since enabling factors exerted greater effects than predisposing and need variables. Compared with
heterosexual men, heterosexual women [adjusted odds ratio (AOR) = 0.78, 95% confidence interval (Cl):0.64-0.96)],
non-heterosexuals men (AOR = 0.64, 95% Cl:0.45-0.92) and women (AOR = 0.68, 95% (l:0.47-0.99) were less prone
to using condoms consistently. Those with more resources [i.e., higher levels of self- efficacy for condom use
(AOR = 2.86, 95% (l:2.35-3.49) and being knowledgeable of the national AIDS policy (AOR =1.50, 95% Cl:1.23—
1.82)], and those with lower need for condoms [i.e,, late initiation of sexual activity (AOR = 1.34, 95% Cl:1.09-1.64)
and single sexual partner (AOR = 1.68,95% Cl:1.21-2.33)] were more likely to be consistent condom users.

Conclusions: In order to increase consistency of condom use and simultaneously reduce the remaining inequities, a
comprehensive intervention measure should be taken to target heterosexual women, non-heterosexual men and
women, and those with higher need for condoms, improve their condom use self- efficacy and raise their awareness of
the national AIDS policy.
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Background

A tolerant attitude toward premarital sex and risky sex-
ual behaviors are increasing the number of annually re-
ported new cases of HIV infection among Chinese
young students [1, 2]. According to the most recent
figures available from the national HIV surveillance sys-
tem, 527 young students aged 15—24 years were reported
to be infected with HIV in 2008, and then the number
reached 3236 in 2015. During the period between 2011
and 2015, the annual growth rate of new infections
stood at a stunning 35%, with 65% of infections occur-
ring in college students betweenl8 and 22 years of age.
Although the number of HIV diagnoses declined in 2016
and 2017, more than 3000 new cases were still identified
each year. The predominant mode of HIV transmission
among Chinese young students is through sexual inter-
course, especially through male-to-male sexual contact,
accounting for up to 81.6% of new HIV infections in
2014 [3]. Therefore, undergraduate college students,
who are typically between the ages of 18 and 22 years in
China, are vulnerable to contracting HIV as soon as they
initiate sexual activity [2].

Consistent condom use (CCU) continues to be recom-
mended as an inexpensive, feasible, practical and acceptable
way to prevent the general population (e.g., college stu-
dents) from acquiring and transmitting HIV through sexual
intercourse, because pre-exposure prophylaxis (PrEP) is
mainly prescribed to high-risk uninfected individuals such
as commercial sex workers, men who have sex with men
(MSM), and drug abusers [4], and also because PrEP alone
does not protect against other sexually transmitted diseases
(STDs) and unintended pregnancies [5].

In China, previous studies about condom use focused
predominantly on most-at- risk populations such as fe-
male sex workers and their clients, STD clinic attendees,
MSM, drug abusers, people living with HIV (PLHIV), and
rural-to-urban migrants. In recent years, due to the vul-
nerability of unmarried sexually active college students to
unintended pregnancy, HIV infection, and other STDs [2],
a growing body of research has examined the frequency of
condom use and its associated factors to develop appro-
priate interventions for this vulnerable population. It is
noted that the number of studies examining condom use
among college students in China is limited to six studies
[6-11] and five quantitative surveys [6—10] suggest con-
dom use is relatively low, ranging between 28% [9] and
68% [6], except for one qualitative survey [11]. Further-
more, these studies also indicated that condom use was
associated with gender [7, 9], education backgrounds of
parents [9], attitudes towards condom use [7, 8, 10, 11],
condom use self-efficacy [7, 8, 11], partners numbers [9,
10], condom use at sexual debut [9], condom unavailable
when having sex [10], and lack of sexual education from
school and families [7, 11].
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Currently, the Health Department of the Chinese Gov-
ernment is continuing its free condom initiative, with
the goal of increasing the frequency of condom use and
ensuring equity of access to condom use. Thus, it re-
mains a question whether consistent use of condoms as
one type of preventive services or preventive behaviors is
equitably distributed. As described above, previous re-
search has identified a set of variables associated with
consistent condom use among college students in China.
However, most of these associations have been explored
with the Chi-square test or/ and through non-hierarch-
ical logistic regression models, and few methodologically
rigorous studies have systematically assessed inequities
in consistent use of condoms with the guidance of expli-
cit theoretical framework.

Conceptual framework
In order to assess the magnitude of inequities and their
determinants in consistent condom use and how these in-
equities might be narrowed or even eliminated, the
Andersen’s behavioral model (ABM), which assumes a se-
quence of predisposing, enabling and need variables con-
tributing to an individual’s health service use and health
behavior adoption [12], was chosen as the conceptual
framework of this study. The theoretical model, initially
developed in the late 1960° and experienced several
rounds of revisions, has been successfully used to guide
numerous studies on health service use and health behav-
ior adoption, due to its diversity in the conceptualization
and measurement of its components and also because of
its capability to measure the presence of inequities and
suggest ways to achieve equity of access to health services.
Factors predisposing individuals to use condoms in-
clude social-demographic characteristics {e.g., age [13],
gender [7, 9, 14], sexual orientation [14, 15], race [13—
15], marital status [13], education level [13, 15], educa-
tion backgrounds of parents [9]}, and attitudinal-belief
variables such as HIV-related knowledge [8, 13] and atti-
tudes towards condom use [7, 8, 10, 11, 14, 17]. Factors
inhibiting and promoting use of condoms (i.e., enabling
factors) can be measured with multiple indicators such
as their own personal resources {e.g., income [15] and
self-efficacy of condom use [7, 8, 11, 14, 16, 17]} and the
availability of health services in their community of resi-
dence such as condom available when having sex [10]
and exposure to a community-level HIV prevention
intervention [13, 16]. Need factors, representing the
most immediate cause of condom use, comprise the ob-
jective and professional evaluation of need f{i.e. risky
sexual behaviors [27] such as having more sexual part-
ners [2, 9, 10, 14], having casual sex partners [2], and
early initiation of sexual activity [2, 21]} and the subject-
ive assessment of need such as self-perceived risk of HIV
infection [16], which is linked to an individual’s sexual
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history such as more frequent multiple partnerships
[18]. Condom use is equitably distributed if it is primar-
ily determined by need factors, while inequity occurs
when use depends largely on enabling variables. “Mut-
ability” reflects the extent that a given factor can be
changed. Generally, social-demographic variables and
need factors are not easily changed, while enabling vari-
ables and attitudinal-belief variables are relatively mut-
able [12].

Therefore, mainly informed by the Andersen’s behav-
ioral model and drawing on previous empirical studies
on condom use, a conceptual framework was first devel-
oped for the present study, illustrated by Fig. 1. Hier-
archical logistic regression models were then chosen to
estimate their respective contributions of predisposing,
enabling and need variables to consistent condom use so
as to assess and subsequently to suggest ways to achieve
equity in its use among sexually experienced undergrad-
uates in mainland China.

Hypotheses

As a typical type of discretionary behavior, consistent
condom use is hypothesized to be mainly influenced by
enabling factors, and inconsistent condom users are
mainly heterosexual women and non-heterosexuals, and
those with “fewer enabling resources” and “more needs”.

Methods

Participants and settings

The data used in this paper were taken from a cross-
sectional survey on knowledge, attitude and risk be-
havior towards HIV/AIDS among college students,
carried out from September 10, 2018 to January 9,
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2019. The survey involved a total of 12,750 partici-
pants distributed across 30 provinces in mainland
China (except for Tibet). All statistical analyses in this
study were confined to 2054 sexually experienced un-
dergraduates, who must meet the following four in-
clusion criteria: (a) age 18—25years (Here it should be
pointed out that the age range in this study was wid-
ened to 18 to 25years, given the fact that some stu-
dents might upgrade from junior college students or
enroll later than the compulsory school attendance
age); (b) full-time undergraduates currently registered
at one university in mainland China; (c) had ever ex-
perienced or currently engaged in any form of sex;
and (d) answered the questionnaire no later than
January 9, 2019.

The protocol was approved by the academic ethics
and moral supervision committee from Hubei University
of Science and Technology (HUST). Convenience sam-
pling and snowball sampling were used to select the par-
ticipants. More specifically, on the basis of convenience,
diversification and comprehensiveness of majors, college
students from HUST were first invited to complete the
online questionnaire distributed via the website “www.
sojump.com“for credits and even earning the honor of
“outstanding volunteers”, and they were also encouraged
to recruit future participants from among their acquain-
tances. In order to get a more geographically diverse
sample, Wechat, Sina Weibo, and QQ space were also
chosen as the platforms to distribute online question-
naires. After signing electronic informed consent volun-
tarily, participants completed the questionnaire
anonymously and were also promised that all the infor-
mation they provided would be treated confidentially.

Predisposing—— > Fnabling —— > Need

Gender (X1) Monthly living
Grade (X2 dit X10

rade (X2) expenditure (X10) Age at first sex
Residential area (X3) Self-efficacy of condom (X14)

jor (X4 X11
Major (X4) use (X11) Partners numbers '
Father's education (X5) Knowledge of volunteer (X15) Consist
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Fig. 1 Individual determinants of consistent condom use based on the ABM model
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Design and content of the questionnaire

The self-administrated questionnaire (See Addition file 1)
was developed by the Department of Preventive Medi-
cine from HUST and pilot tested with a convenience
sample of 50 respondents drawn from the selected popu-
lation, and has been verified as a valid and reliable meas-
urement tool by our previous large-scale study [37]. This
study aimed to identify factors predicting consistent con-
dom use {defined as using condoms during every act of
sexual intercourse [14, 15]}, measured by first asking un-
dergraduates whether they had ever experienced or cur-
rently engaged in any form of sexual intercourse. Those
who admitted to having sexual intercourse were then
asked to choose frequency of condom use during sexual
intercourse in the past 6 months: never, once in a while,
sometimes, every time. Students who reported to use
condoms every time when they had sex were categorized
as “consistent condom use” and coded as “1”. The
remaining respondents were classified as “inconsistent
condom use” and coded as “0” (Table 1).

All the independent variables influencing consistent
condom use in this study were classified into predispos-
ing, enabling and need factors based on the Andersen’s
behavioral model and also treated as dummy variables
because their effects on consistent condom use were
found to vary in a non-linear manner (Table 1).

Predisposing factors

Nine predisposing factors in this study included gender,
grade, residential area, major, father’s highest educational
level, mother’s highest educational level, parents’ marital
status, sexual orientation, and beliefs about condom use.
Parents’ marital status was treated as a dummy variable
(0 = stable, 1 = unstable, including divorced, separated, re-
married, and widowed). Beliefs about condom use was
measured by asking the question “Can correct and con-
sistent use of condoms reduce the risk of HIV transmis-
sion?”, and three possible responses were provided: Yes,
No, or I do not know. In the analysis, “I do not know” and
“No” responses were combined and scored as O (incor-
rect), while “Yes” responses were scored as 1 (correct).

Enabling factors

Four enabling factors in this study included monthly liv-
ing expenditures, condom use self-efficacy, knowledge of
local volunteer organization and awareness of the na-
tional AIDS policy. Condom use self-efficacy [14] was
measured using an 8-item scale that assessed partici-
pants’ ability to negotiate with any sexual partner about
the use of condoms in a variety of circumstances (e.g.,
“Can you use a condom even if sexual partner does not
want to?”). For all items above, “unsure” and “no” were
combined and scored as “0”, while “yes” was scored as
“1”. Scores for the 8 questions were summed to form a
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self-efficacy index ranging from 0 to 8, with higher
scores indicating higher levels of self-efficacy (Cron-
bach’s alpha=0.88). In the final analysis, the sum
score of this scale was dichotomized at the maximum
value of 8 scores into high (1) or low (0) self-efficacy
for condom use.

The two variables, including knowledge of local volun-
teer organization and awareness of the national AIDS
policy, were used to measure exposure to the HIV pre-
ventive intervention [25, 26]. Since 2003, China has in-
troduced the “Four Frees and One care” policy [19],
including free anti-retroviral drugs for those who cannot
afford to pay, testing, prevention of mother-to-child
transmission, and free schooling of orphans, and care
and economic assistance to the households of people liv-
ing with HIV. Awareness of the national AIDS policy
was measured by asking “Do you know the Four Frees
and One Care policy?” and three possible responses
(Yes/No/Not sure) were presented. In this analysis, “Not
sure” and “No” were combined and scored as 0 (Un-
aware), while “yes” was scored as 1 (Aware). In order to
control the HIV epidemic on campus, a growing body of
universities have recently established student organiza-
tions to distribute free condoms and offer free voluntary
HIV counselling and testing (VCT) services. In this
study, subjects were classified into two groups (without
or with knowledge of local volunteer organization)
according to their responses to the Yes/No question “Do
you know the student organization in your university to
provide free VCT service?”

Need factors

Three HIV high-risk behaviors, including early sexual
initiation, multiple sexual partners and casual sex, were
used to reflect the objective and professional evaluation
of need for condoms. Multiple and casual sexual part-
ners have been recognized as a risk factor for HIV infec-
tion among sexually active male college students in
China [2]. Age at first sexual debut is also included in
this study because early initiation of sexual activity has
been escalating among young students [1, 2] and also
because of its well- established relationships with life-
time multiple sexual partners [2, 20, 29]. The question
used to derive this variable was, “How old were you
when you had sexual intercourse for the first time?” In
the final analysis, the variable was grouped into two cat-
egories: late or early sexual initiation {defined as having
first sexual intercourse under 18 years of age [21]}. The
number of sexual partners was measured by asking the
question “During the past six months, with how many
different people have you had sexual intercourse?” and
were classified into two groups [22, 23]: single partner
(having only one or no sexual partner) or multiple (i.e.
two or more) partners. Partner type was measured by
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Table 1 Bivariable analysis of factors associated with consistent condom use (n = 2054)

Variables Total (n=2054) Consistent Inconsistent X2 P
(n=1259) (n=795)
n % n % n %

Gender (X1)
0=Female 852 415 504 40.0 348 438 281 0.094
1=Male 1202 585 755 60.0 447 56.2

Grade (X2)
O0=Low 934 455 547 434 387 487 5.38% 0.020
1 =High 1120 545 712 56.6 408 513

Residential area (X3)
0=Rural 1231 59.9 763 60.6 468 589 061 0434
1=Urban 823 40.1 496 394 327 41.1

Major (X4)
0= Non-medical 1409 68.6 841 66.8 568 714 4.89% 0.027
1= Medical 645 314 418 332 227 286

Father's education (X5)

0=Low 1633 79.5 1009 80.1 624 785 0.87 0366
1 =High 421 20.5 250 199 171 215

Mother's education (X6)
0=Low 1736 84.5 1075 854 661 83.1 1.87 0.172
1 =High 318 155 184 14.6 134 16.9

Parents’ marital status (X7)
0=Stable 1682 819 1051 835 631 794 5.54*% 0.019
1=Unstable® 372 18.1 208 16.5 164 206

Sexual orientation (X8)

1 =HeMHeM) 1042 50.7 672 534 370 46.5 14.16%* 0.003
2=HeW 709 345 427 339 282 355

3 =NHeM 160 78 83 6.6 77 9.7

4 =NHeW 143 70 77 6.1 66 83

Beliefs about condom use (X9)

0=Incorrect 239 1.6 124 9.8 115 14.5 10.10%** 0.001
1 = correct 1815 884 1135 90.2 680 85.5

Monthly living expenditure (Yuan RMB?) (X10)
0=High 344 16.7 194 154 150 189 4.18* 0.041
1=Low 1710 833 1065 84.6 645 81.1

Self-efficacy of condom use (X11) (Range = 0-8)

0=Low (<8) 1146 558 571 454 575 723 143.75%%* <0.001
1 =High (=8) 908 442 688 54.6 220 27.7

Knowledge of local volunteer organization (X12)
0=No 1064 518 606 48.1 458 576 17.53%%% <0.001
1=VYes 990 482 653 519 337 424

Awareness of the national AIDS policy (X13)
0=Unaware 1166 56.8 649 515 517 65.0 36.09%** < 0.001
1=Aware 888 432 610 485 278 350
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Table 1 Bivariable analysis of factors associated with consistent condom use (n = 2054) (Continued)

Variables Total (n=2054) Consistent Inconsistent X2 p
(n=1259) (n=795)
n % n % n %
Age at first sex (Years) (X14)
0=Early 619 30.1 349 27.7 270 340 9.02** 0.003
1 =Late 1435 69.9 910 723 525 66.0
The number of sexual partners in the last six months (X15)
0=Multiple 178 87 80 64 98 123 21.96%* <0.001
1 =Single 1876 913 1179 936 697 87.7
Partner types (X16)
0= Casual 209 102 108 86 101 12.7 9.08** 0.003
1 =Regular 1845 89.8 1151 914 694 87.3
Risk perception (X17)
1=No 171 570 769 61.1 402 506 24.87%%% <0.001
2 =Not sure 262 12.8 145 115 117 14.7
3=Low 544 26.5 309 245 235 29.6
4 =Moderate 23 1.1 1 09 12 15
5=High 54 26 25 20 29 36

@1 Yuan RMB =0.1503 US dollars (October 62,017 rate). *p < 0.05; **p < 0.01; ***p < 0.001
b including divorced, separated, remarried, and widowed. Heterosexual men (HeM), heterosexual women (HeW), non-heterosexual men (NHeM), and non-

heterosexual women (NHeW)

asking the participants to choose their main sexual part-
ners from the four following options: girlfriend/boy-
friend, commercial sex worker, one night stand, others
(please specify). Participants who reported to have sex
only with their girlfriends or boyfriends were categorized
as “regular sex” and coded as “1”. The remaining respon-
dents were classified as “casual sex” and coded as “0”
(Table 1).

The subjective assessment of one’s need for consistent
condom use was indicated by self-perceived risk of HIV
infection [16, 18, 23]. College students were asked to es-
timate their risk of acquiring HIV infection, with five
choices provided: no risk, not sure, small, moderate, or
great risk [18]. Since only 77 respondents (3.7%) per-
ceived themselves to be at moderate (1.1%) or great risk
(2.6%), “moderate or great risk” were combined and “no
risk” was chosen as the reference group when perform-
ing multivariate logistic regression analyses: (1) Not sure
versus no risk; (2) low risk versus no risk; and (3) mod-
erate/high risk versus no risk.

Data analysis

The data collected via the website “www.sojump.com®-
were double-cleaned and analyzed independently by two
authors using the Chinese version of SPSS 20.0. The stat-
istical analysis was conducted in the following three
stages. Firstly, a description was made of all the variables
included in the Andersen’s behavioral model. Secondly,
variables were screened as candidate predictors for the

regression model on the basis of the results of bivariable
analysis. For categorical variables the chi-squared test was
used, and for ordered categorical variables the chi-squared
test for trend was implemented. Finally, those variables
that were statistically significant in the bivariate analysis
were further entered into multivariate logistic regression
model using backward LR method. To identify the relative
importance of factors associated with CCU, each set of
factors was entered into the logistic regression models in a
hierarchical manner [24], with need factors entered first,
followed by enabling factors and predisposing factors. This
method not only enabled examination of the effects of en-
abling factors after ruling out the potential confounding
effects of need factors, but also made it possible to assess
the effects of predisposing factors after considering both
need and enabling factors. The change in the — 2 log likeli-
hood associated with predisposing, enabling or need fac-
tors entered determined their relative contributions to
consistent condom use and how well the model fitted the
data when additional variables were added to the model,
with smaller values indicating a better fit. Only variables
with P values less than 0.05 were retained in the final
model. The adjusted odds ratio (AOR) and 95% confi-
dence interval (CI) were also reported.

Results

Descriptive statistics

Figure 2 displays the provincial distribution of the 2054
sexually experienced undergraduates. As can be seen
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Fig. 2 A map displaying the provincial distribution of the 2054 sexually experienced undergraduates was drawn using Supermap iDesktop 8C
(2017) and then converted into Microsoft Word format. Excluding Taiwan, Hong Kong, and Macao, China has 31 provincial-level administrations.
The exact number in the map indicated that 2054 participants were disproportionately distributed across 29 provinces in mainland China (except
for Qinghai and Tibet with white highlighted), and were mainly (1227) recruited from Hubei province

from Fig. 2, participants were disproportionately distrib-
uted across 29 provinces in mainland China (except for
Qinghai Province and Tibet Autonomous Region), and
were mainly (59.7%, 1227/2054) recruited from Hubei
province. Descriptive statistics for the dependent and in-
dependent variables of this study are presented in Table
1. Of the 2054 sexually experienced undergraduates,
61.3% (95% CI:59.2-63.4%) reported to use condoms
consistently during every sexual encounter. The predis-
posing variables revealed that slightly more than half of
the sample was male (58.5%), had completed two or
more years of college (54.5%), and came from rural areas
(59.9%). Nearly one third of the sample (31.4%) was
medical students. Nearly one-fifth of the participants
reported that their father (20.5%) or mother (15.5%) had
obtained a college degree or above, and their parents
had kept unstable marital relationships (18.1%). To our

surprise, 14.8% identified themselves as non-

heterosexual men (7.8%) and women (7.0%), and 11.6%
did not believe that correct and consistent use of con-
doms can reduce the risk of HIV transmission.

In terms of enabling variables, 16.7% spent each month
more than 2 thousand Yuan [1Yuan RMB = 0.148951094
US dollars (March 25, 2019 rate)] on food and other basic
commodities. Approximately half of students were
knowledgeable about local volunteer organization (48.2%)
and the national AIDS policy (43.2%), and were wholly
confident of negotiating condom use with their sexual
partners (44.2%).

In terms of need-for-condom factors, nearly one-third
(30.1%) of respondents had their first sexual intercourse
under 18years of age, and around one-tenth of sexually
experienced college students admitted to having multiple
sexual partners in the past 6 months (8.7%) or having sex
with casual partners (10.2%). However, only 3.7% perceived
themselves to be at moderate/high risk of HIV infection.
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Bivariable analysis

The results of the bivariable analysis were shown in
Table 1. Thirteen independent variables, as indicated in
Table 1, were found to be significantly associated with
consistent condom use. More specifically, those who
used condoms consistently tended to be high-grade,
medical students, their parents remaining in a stable
marital relationship, heterosexual women and non-het-
erosexuals, having a correct knowledge of condom use,
lower living expenditure, high levels of self efficacy, more
knowledgeable of the national AIDS policy and local vol-
unteer organization, late sexual initiation, single sexual
partner, regular sex, and self- perceived lower risk of
HIV infection. No statistically significant differences
were reported between consistent and inconsistent con-
dom users in grade, residential area, father’s education,
and mother’s education.

Hierarchical logistic regression

The value of - 2 log likelihood was significantly reduced
when each set of factors (i.e., four need factors, four en-
abling factors, and five predisposing factors) was intro-
duced into the logistic regression model, with enabling
factors producing the largest reduction. These results in-
dicated that consistent condom use (CCU) was inequit-
ably distributed, since it was mainly influenced by
enabling resources rather than by need factors of sexu-
ally experienced college students.

Model 1 included only the four need factors and indi-
cated that Age at first sex, Partner number and Risk per-
ception were significantly associated with consistent
condom use (CCU). When the four enabling factors
were added to the model (Model 2), Condom use self-ef-
ficacy and Awareness of the national AIDS policy were
statistically significant, while Risk perception lost its sig-
nificance. The final model, Model 3, had the best overall
model fit as indicated by the — 2 Log Likelihood. When
combining all the 13 significant variables (i.e., four need
factors, four enabling factors, and five predisposing fac-
tors) into the final logistic regression model (Model 3)
and adjusting for potential confounding factors, only one
predisposing factor (Sexual orientation), two enabling
factors (Condom use self-efficacy and Awareness of the
national AIDS policy) and two need factors (Age at first
sex and Partner number) were significantly associated
with CCU.

Compared with heterosexual men, heterosexual
women (AOR =0.78, 95% CI: 0.64—0.96), non-heterosex-
uals men (AOR =0.64, 95% CI:0.45-0.92) and women
(AOR =0.68, 95% CI:0.47-0.99) were less prone to using
condoms consistently. Those with more enabling re-
sources (i.e., higher levels of self-efficacy for condom use
and being knowledgeable of the national AIDS policy)
and those with lower need for condoms (i.e., late sexual
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initiation and single sexual partner) were more likely to
be consistent condom users, when compared with their
respective counterparts. More specifically, having higher
levels of self-efficacy increased one’s odds of CCU by
1.86 times (95% CI:2.35-3.49). The odds of CCU for
those being knowledgeable about the national AIDS pol-
icy were 1.50 times of those being ignorant of the policy
(95% CI:1.23—1.82). Those who initiated their first sexual
intercourse at age 18 or older were 1.34 times (95% CI:
1.09-1.64) more likely to use condoms consistently,
compared with those who initiated their first sexual
intercourse under the age of 18years. Similarly, com-
pared to those having multiple sexual partners, the likeli-
hood of using condoms consistently were 1.68 times
(95% CI:1.21-2.33) for those with only one single part-
ner (See Model 3 in Table 2).

Discussion

Main findings of this study

In our sample, only 61.3% reported to use condoms con-
sistently during every sexual encounter. This under-
scores the urgent need for implementing the “100%
condom use program (CUP)” to reduce the vulnerability
of unmarried sexually active college students to un-
wanted pregnancy, HIV infection and other STDs [2, 3].
Based on the Andersen’s behavioral model, hierarchical
logistic regression revealed that CCU was inequitably
distributed since its use was primarily influenced by en-
abling factors. Heterosexual women, non-heterosexual
men and women, and those with less enabling resources
(i.e., lower self-efficacy for condom use and being ignor-
ant of the national AIDS policy) and with higher need
for condoms (i.e., early sex initiation and multiple sexual
partners) were less likely to be consistent condom users.

Comparisons with previous studies

The concentration of inconsistent condom use among
sexually experienced undergraduates in mainland China
with earlier initiation of sexual intercourse and multiple
sexual partners is especially notable. The findings from
this study support previous research [2, 26, 29] that have
found that individuals with early sexual debut were more
likely to engage in risky sexual behaviors such as mul-
tiple sexual partners and inconsistent condom use and
thus contributing to increased risks of unintended preg-
nancies, HIV infection and other STDs.

Self-efficacy was defined as an individual’s perception
of his or her ability to successfully engage in a selected
health behavior. Consistent with previous research [7, 8,
11, 14, 16, 17, 26], perceived self-efficacy of condom use
was identified as a significant enabling factor that assists
respondents in using condoms consistently. This could
be due to the fact that individuals with higher condom
use self-efficacy emerged as perceiving less difficulty in
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Table 2 Logistic regression analysis of factors associated with consistent condom use
Model 1 ¢ Model 2° Model 3¢
AOR 95% Cl AOR 95% Cl AOR 95% Cl
Block 1: Need factors
Age at first sex
0=Early, 1 =Late 128" 105-1.55 136" 1.11-1.66 1347 1.09-1.64
Partners numbers
0=Multiple, 1 =Single 187" " wxx 136-2.57 173" 1.25-240 168" 121-233
Risk perception (ref = No risk)
Not Sure 066" 050-0.87
Low risk 068" 0.55-0.84
Moderate/high risk 055" 0.34-0.89
Block 2:Enabling factors
Self-efficacy of condom use
0=Low, 1 =High 282" 232-343 286" 235-349
Awareness of the national AIDS policy
0=Unaware, 1 =Aware 1527 125-1.85 1507 1.23-182
Block 3: Predisposing factors
Sexual orientation (ref = Heterosexual men)
Heterosexual women 078" 0.64-0.96
Non-heterosexual men 064 045-0.92
Non-heterosexual Women 068" 0.47-0.99
-2 Log likelihood 2693.75 2558.69 2547.70
Change of -2 log likelihood, df. 4825,5 130.10, 2 15.20, 3
P value <0.001 <0.001 <0.001

d.f., degree of freedom; AOR, adjusted odds ratio; Cl, confidence interval
“Model 1: Age at first sex, Partner number, Partner type and Risk perception;

PModel 2: Age at first sex, Partner number, Partner type, Risk perception, Monthly living expenditure, Self- efficacy of condom use, Knowledge of local volunteer

organization, and Awareness of the national AIDS policy;

“Model 3: Age at first sex, Partner number, Partner type, Risk perception, Monthly living expenditure, Self- efficacy of condom use, Knowledge of local volunteer
organization, Awareness of the national AIDS policy, Grade, Parents’ marital status, Major, Sexual orientation and Beliefs about condom use

making condom requests and actually using condoms
more consistently, compared with those reporting lower
condom use self-efficacy.

Our study indicated that individuals who were
knowledgeable about the national AIDS policy were
more likely to use condoms consistently. This finding is
not surprising as it fits the general pattern of positive
intervention [25, 26]. Those with knowledge about the
national AIDS policy often gain a better insight into
symptoms of HIV disease, know more about the avail-
ability of free condoms and use this information more
effectively to access to sexual health services.

Consistent with a previous study on the relationship
between treatment optimism, safer sex burnout and
consistent condom use [33], sexual orientation was
found to be statistically significant, with those identi-
fying themselves as heterosexual women, non-hetero-
sexual men and non-heterosexual women less likely
to be consistent condom users than heterosexual men
(AOR=0.78, 0.64 and 0.68, respectively). The

increased vulnerability of heterosexual females was
mainly attributable to social gender roles and gender
differences [26, 28], especially in China where women
had less power to negotiate safe sex [9] and male
partners were already identified as a major barrier to
condom use for those women who desired to use this
male-controlled device [28]. The lower rates of con-
sistent condom use reported among non- heterosex-
uals in this study might be due to the fact condoms
in China were mainly used to prevent pregnancy, ra-
ther than for STDs prevention [11, 32], or because
non- heterosexuals, especially MSM would choose
other safer sex practices such as PrEP, serosorting
and strategic positioning (commonly called “seroadap-
tive behaviors”) as alternative strategies to consistent
condom use [33-35]. For example, one study in
Taiwan demonstrated that serosorting had emerged as
a harm reduction approach for HIV-positive MSM to
reduce the risk of HIV transmission with unprotected
sex [35].
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Limitations

Several limitations should be considered when inter-
preting the findings of this study. First, since this
study relied on a cross-sectional design to measure
consistent condom use and its influencing factors
simultaneously, it was difficult to infer a cause and ef-
fect relationship observed between these variables.
Second, despite considerable efforts to obtain a more
geographically diverse sample, we mainly adopted the
method of convenience sampling and snowball sam-
pling to select respondents, thus leading to the over-
representation of respondents from Hubei Province
and limiting generalizability or external validity of the
results. Third, this survey relied on participants’ self-
reported condom use which may suffer from social
desirability bias, thus leading to overestimates of con-
dom use [30]. For example, using prostate specific
antigen as a gold standard biomarker, Liu and col-
leagues [31] have found that 26-46% of mid-aged fe-
male sex workers in China over-reported condom use
with all sex partners including husbands, boyfriends
or clients. However, an anonymous and confidential
online self-administered survey, rather than the face-
to-face interviewer- administered questionnaire, was
carried out to minimize potential biases.

Implications of the study

In spite of the stated limitations, the findings from
our study have several implications for the design and
implementation of HIV prevention interventions on
college campuses. To the best of our knowledge, ours
is the first to employ the Andersen’s behavioral model
as theoretical framework, combined with hierarchical
regression models, to examine equitable distribution
of consistent condom use among sexually experienced
undergraduates in mainland China. Our findings sug-
gested that equal use of condoms for equal need-for-
condoms had not been achieved and that inconsistent
condom users were mainly those with higher need for
condoms (i.e., earlier initiation of sexual intercourse
and multiple sexual partner) and those with less en-
abling resources (i.e., lower condom use self-efficacy
and being ignorant of the national AIDS policy. Fur-
thermore, heterosexual women, non-heterosexual men
and women were less likely to use condoms consist-
ently than heterosexual men. Consequently, four main
types of intervention aimed at reducing inequities in
consistent condom use are recommended.

(1) Target students with higher need for condoms: A
tendency for early entry to sexual initiation to
have multiple sexual partners and subsequently
to use condoms inconsistently would be labeled
as “equitable” and “immutable”. Therefore, the
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“100% Condom Use Program” should be
immediately promoted among students exhibiting
these characteristics, while our long-term goals
should be set to delay sexual intercourse and
decrease the number of sexual partners. In
addition, our results also indicated that nearly
one-third of respondents had initiated their first
sex below the age of 18 years (the minimum age
requirement for admission to a university).
Therefore, sex education should be started earlier
and more sexual and reproductive health services
should be provided to help adolescents to make
wise sexual decisions. Fortunately, the Chinese
government has already realized the urgency of
this issue and began to take action to solve it.

(2) Enhance condom-use self-efficacy: The enabling

variable which has the strongest effects on CCU
is self-efficacy for condom use. Its effects are
judged “mutable” and “inequitable”. In order to
promote consistent use of condoms and also
achieve its equity, the first and foremost
intervention is to improve their skills for
negotiation of condom use. Also, the intervention
should focus on the individuals’ perceived
barriers to negotiating with sexual partners about
condom use and develop appropriate strategies to
make these individuals feel at ease with the
negotiating process [14].

(3) Improve awareness of the national AIDS policy:

Awareness of the national AIDS policy was judged
“mutable” and “inequitable”. Consequently,
continued effort should be made to recruit and
train student volunteers to propagate the national
AIDS policy (i.e., “Four Frees and One care” policy)
and expand sex education program to make free
condoms to be available for students.

(4) Focus on heterosexual women and non-

heterosexuals: Heterosexual women and non-
heterosexuals, especially non-heterosexual men
with decreased odds of consistent condom use
would be labeled as “inequitable” and
“immutable”. It cannot be denied that consistent
and correct condom use remains the goal of
preventing unintended pregnancies, HIV infection
and other STDs at the population level [14].
However, due to their vulnerability and difficulty
in using condoms consistently, future prevention
efforts should include combine multiple
intervention strategies [36] and continue to be
focused on high-risk groups, especially MSM. For
example, interventions targeting at MSM for HIV
prevention should include but not be limited to
encouraging abstinence, routine testing and
treatment of STDs, and taking PrEP.
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Conclusions

While other studies have described consistent condom
use as an infrequently adopted protective behavior, ours
is the first to examine equitable distribution of consist-
ent condom use through the application of hierarchical
logistic regression in conjunction with the Andersen’s
behavioral model both in the general population and
among most-at-risk populations. Our findings suggested
the overall level of consistent condom use has remained
low among sexually experienced undergraduates in
China. Furthermore, consistent condom use was inequit-
ably allocated, since enabling factors exerted greater ef-
fects than predisposing and need variables. Inconsistent
condom users were mainly heterosexual women and
non-heterosexuals, and those with “fewer enabling re-
sources” and “more needs”. In order to increase
consistency of condom use and simultaneously reduce
the remaining inequities, a comprehensive intervention
measure should be taken to target heterosexual women
and non- heterosexual undergraduates and those with
higher need for condoms, improve their condom use
self-efficacy and raise their awareness of the national
AIDS policy.

Abbreviations

ABM: Andersen’s behavioral model; AOR: Adjusted odds ratio;

CCU: Consistent condom use; Cl: Confidence Interval; HIV: Human
Immunodeficiency Syndrome; HUST: Hubei University of Science and
Technology; SPSS: Statistical package for Social; STD: Sexually transmitted
disease

Acknowledgments
Not Applicable.

Availability of data and materials section

The data set supporting the results of this article is available in the Harvard
Dataverse repository at: https://dataverse.harvard.edu/dataset.
xhtmil?persistentld=doi:10.7910/DVN/GBFCTK

Authors’ contributions

WIJF, ZJH, RF and FGC conceived and designed the study, and wrote the
paper. YYF, LYJ, SYL, LL, LX, and ZBL collected and analyzed the data. GQX,
FZH, GYH, PMG, and LYS edited the manuscript. All authors read and
approved the manuscript.

Funding

This study was supported by grants 201810927005 from National College
Students’ innovation and entrepreneurship training program,
2018421200B000405 from the Chinese Association of STD and AIDS
Prevention and Control, and grant No. 2018-19X038 from Hubei University of
Science and Technology. The funders had no role in the design of this study,
data collection and analysis, decision to publish, or interpretation of data and
preparation of the manuscript.

Ethics approval and consent to participate

This study was approved by the academic ethics and moral supervision
committee from Hubei University of Science and Technology (No.2018-
19X038). Informed written consent was obtained from Director of Students’
Affairs Division and each class adviser for their own participation as well as
on behalf of students prior to data collection, and the purpose of the study
was also explained to the respondents in advance. After signing informed
consent voluntarily, all the participants completed an self-designed anonym-
ous online questionnaire distributed via sojump.com and all survey re-
sponses were confidentially treated.

Page 11 of 12

Consent for publication
Not applicable.

Competing interests
The authors have no conflict of interest.

Author details

'Department of Preventive Medicine, School of Basic Medical Sciences, Hubei
University of Science and Technology, No.88 Xianning Avenue, Xianning City
437100, Hubei Province, China. *National Demonstration Center for
Experimental General Medicine Education of Hubei University of Science and
Technology, No.88 Xianning Avenue, Xianning City 437100, Hubei Province,
China.

Received: 2 May 2019 Accepted: 2 August 2019
Published online: 30 August 2019

References

1. Gel, CuiY,LiD,LiP, Guo W. Cross-sectional study on AIDS/HIV related
sexual behavior among students from 2010-2015. Chin J Sch Health. 2015;
36(11):1611-3,1617.

2. Ma Q, Ono-Kihara M, Cong L, Xu G, Pan X, Zamani S, et al. Early initiation of
sexual activity: a risk factor for sexually transmitted diseases, HIV infection,
and unwanted pregnancy among university students in China. BMC Public
Health. 2009,9:111.

3. The Joint United Nations Programme on HIV/AIDS (UNAIDS). Delivering as
one UN The UN Joint Programme on AIDS in China 2018-2019. http://
www.unaids.org.cn/ en/index/Document_view.asp?id=891. Accessed May
2018.

4. Adams LM, Balderson BH. HIV providers' likelihood to prescribe pre-
exposure prophylaxis (PrEP) for HIV prevention differs by patient type: a
short report. AIDS Care. 2016,28(9):1154-8.

5. Chen YH, Guigayoma J, McFarland W, Snowden JM, Raymond HF. Increases
in pre- exposure prophylaxis use and decreases in condom use: behavioral
patterns among HIV-negative San Francisco men who have sex with men,
2004-2017. AIDS Behav. 2019,23:1841-5.

6. QinQ GaoY, Zong M, Zhu H, Zhang Z, Kong J, et al. Status of condom
cognition and sexual behavior among college students in Ma'anshan city.
Occup and Health. 2018;34(6):784-7,791.

7. Zhang X, Na H, Ye M, Wang M, Wei S, Sun Y, et al. Changes of acquired
immune deficiency syndrome related knowledge, attitudes, behaviors and
their influencing factors among college students in Beijing. J Peking Univ
Health Sci. 2017;49(3):462-8.

8. Liu Z Wei P, Huang M, Liu Y, Li L, Gong X, et al. Determinants of consistent
condom use among college students in China: application of the
information-motivation- behavior skills (IMB) model. PLoS One. 2014;9(9):
€108976.

9. Yang,YeY, Yang Y, Lin W, Liang H, Cheng Q, et al. Study of relationship
between condom use consistently and at sexual debut among college
students. Reprod Contracept. 2014;34(11):955-60.

10.  Liu Z, Wei P, Huang M, Li X. The analysis of condom use and the
influencing factors among 342 college students having sexual experience in
Nan-jing. Chin J Health Stat. 2013;30(5):635-7.

11. LiY, YuH, Yang F, Huang Y, Xie D, Li Y, et al. Condom use and its influence
factors among college students: based on social cognitive theory. Chin J
AIDS STD 2018; 24(6): 613-615.

12. Andersen R, Newman JF. Societal and individual determinants of medical
care utilization in the United States. The Milbank Quarterly. 2005;83(4):1-28.

13. LiF, Guo S, Liu H, Wang H, Hou Z. Condom use and its influencing factors
among female sex workers in Changping district of Beijing from 2010 to
2013. Chin Prev Med. 2014;15(8):749-51.

14. Kapadia F, Latka MH, Wu Y, Strathdee SA, Mackesy-Amiti ME, Hudson SM, et
al. Longitudinal determinants of consistent condom use by partner type
among young injection drug users: the role of personal and partner
characteristics. AIDS Behav. 2011;15(7):1309-18.

15. Liu'S, Zhao J, Rou K, Chen L, Cai W, Li L, et al. A survey of condom use
behaviors and HIV/STI prevalence among venue-based money boys in
Shenzhen. China AIDS Behav. 2012;16(4):835-46.

16. Ma Q, Jiang J, Pan X, Cai G, Wang H, Zhou X, et al. Consistent condom use
and its correlates among female sex workers at hair salons: a cross-sectional
study in Zhejiang province. China BMC Public Health. 2017;17:910.


https://dataverse.harvard.edu/dataverse/harvard
https://dataverse.harvard.edu/dataverse/harvard
https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/GBFCTK
https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/GBFCTK
http://sojump.com
http://www.unaids.org.cn/en/index/Document_view.asp?id=891
http://www.unaids.org.cn/en/index/Document_view.asp?id=891

Ruan et al. BMC Public Health

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

(2019) 19:1195

Hsu HT, Wenzel S, Rice E, Gilreath TD, Kurzban S, Unger J. Understanding
consistent condom use among homeless men who have sex with women
and engage in multiple sexual partnerships: a path analysis. AIDS Behav.
2015;19:1676-88.

Maughan-Brown B, Venkataramani AS. Accuracy and determinants of
perceived HIV risk among young women in South Africa. BMC Public
Health. 2018;18(1):42.

Hao Y, Sun X, Xia G, Jiao Y, Song L, Shen J, et al. Progress in HIV/AIDS
prevention and treatment since implementing the "Four Frees and One
Care" AIDS policy in China. Chin J AIDS STD. 2014; 20(4):228-232.

Son DT, Oh J, Heo J, Huy NV, Minh HV, Choi S, et al. Early sexual initiation
and multiple sexual partners among Vietnamese women: analysis from the
multiple indicator cluster survey, 2011. Glob Health Action. 2016;9(1):29575.
Tilahun M, Ayele G. Factors associated with age at first sexual initiation
among youths in Gamo Gofa South West Ethiopia: a cross sectional study.
BMC Public Health. 2013;13:622.

Xu J, Zhang C, Hu Q, Chu Z, Zhang J, Li Y, et al. Recreational drug use and
risks of HIV and sexually transmitted infections among Chinese men who
have sex with men: mediation through multiple sexual partnerships. BMC
Infect Dis. 2014;14(1):642.

Shiferaw Y, Alemu A, Assefa A, Tesfaye B, Gibermedhin E, Amare M. Perception
of risk of HIV and sexual risk behaviors among university students: implication
for planning interventions. BMC Research Notes. 2014;7:162.

Nowotny KM. Health care needs and service use among male prison
inmates in the United States: a multi-level behavioral model of prison
health service utilization. Health Justice. 2017;5(1).

Deering KN, Boily MC, Lowndes CM, Shoveller J, Tyndall MW, Vickerman P,
et al. A dose-response relationship between exposure to a large-scale HIV
preventive intervention and consistent condom use with different sexual
partners of female sex workers in southern India. BMC Public Health. 2011;
11(Suppl 6):S8.

Babalola S. Gender differences in the factors influencing consistent condom use
among young people in Tanzania. Int J Adolesc Med Health. 2006;18(2):287-98.

Yi S, Poudel KC, Yasuoka J, Palmer PH, Yi S, Jimba M. Role of risk and
protective factors in risky sexual behavior among high school students in
Cambodia. BMC Public Health. 2010;10:477.

Bonacquisti A, & Gelle r A. Condom-use intentions and the influence of
partner-related barriers among women at risk for HIV. J Clin Nurs. 2013,22:
3328-3336.

Shrestha R, Karki P. &Copenhaver M. early sexual debut: a risk factor for STls/
HIV acquisition among a nationally representative sample of adults in Nepal.
J Community Health. 2016;41:70-7.

Lipovsek V, Longfield K, Buszin J. Can follow-up study questions about
correct and consistent condom use reduce respondent over-reporting
among groups at high risk? An analysis of datasets from six countries.
Reprod Health. 2010;7(1):9-9.

Liu H, Morisky DE, Lin X, Ma E, Jiang B, Yin Y. Bias in self-reported condom
use: association between over-reported condom use and syphilis in a three-
site study in China. AIDS Behav. 2016,20(6):1343-52.

Kirkman M, Rosenthal D, & Smith AMA. Adolescent sex and the romantic
narrative: why some young heterosexuals use condoms to prevent
pregnancy but not disease. Psychol Health Med 1998;3(4):355-370.

Hanif H, Bastos FI, Malta M, Bertoni N, Winch PJ, Kerrigan D. Where does
treatment optimism fit in? Examining factors associated with consistent
condom use among people receiving antiretroviral treatment in Rio de
Janeiro. Brazil AIDS Behav. 2014:18(10):1945-54.

Aung T, Thein ST, McFarland W. Seroadaptive behaviors of men who have
sex with men in Myanmar. AIDS Behav. 2016,20:2827-33.

Chang Y, Liu W, Chang S, Wu B, Wu P, Tsai M, et al. Associated factors with
syphilis among human immunodeficient virus-infected men who have sex
with men in Taiwan in the era of combination antiretroviral therapy. J
Microbiol Immunol Infect. 2014;47:533-41.

Adam MB. Perfect condom use in a less than perfect world. Arch Pediatr
Adolesc Med. 2006;160(3):321-2.

Fu G, Shi'Y, Yan Y, Li Y, Han J, Li G, et al. The prevalence of and factors
associated with willingness to utilize HTC service among college students in
China. BMC Public Health. 2018;18:1050.

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

Page 12 of 12

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

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

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

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Method
	Results
	Conclusions

	Background
	Conceptual framework
	Hypotheses
	Methods
	Participants and settings
	Design and content of the questionnaire
	Predisposing factors
	Enabling factors
	Need factors
	Data analysis

	Results
	Descriptive statistics
	Bivariable analysis
	Hierarchical logistic regression

	Discussion
	Main findings of this study
	Comparisons with previous studies
	Limitations
	Implications of the study

	Conclusions
	Abbreviations
	Acknowledgments
	Availability of data and materials section
	Authors’ contributions
	Funding
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

