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Abstract
Based on the Theory of Health Action Process Approach (HAPA) Model, this study aimed to investigate factors associated with
condom use intention in Chinese adolescents.
In 2017, we conducted a cross-sectional study using stratified cluster, convenience sampling method to assess condom use

intention among senior high school students in Tianjin, China. One thousand eighty two senior high school students were
anonymously surveyed through self-administered questionnaires. Structural equation modelling was used to assess the pre-
intentional phase of HAPA model.
Among the participants, 41.5% (449/1082) were male, 54.1% (585/1082) were female, 4.4% (48/1082) were gender-deficient.

The average age was 16.7 years. The final pre-intentional phase of HAPA model was acceptable (CFI=0.95; GFI=0.94; RMSEA=
0.06). Action self-efficacy (r=0.60) had a strong direct effect on condom use intention.
The pre-intentional phase of HAPAmodel is valid to assess condom use intention among Chinese senior high school students. The

pre-intention phase of the HAPAmodel could be applied to guide AIDS health educations of students, and further research is needed
to evaluate the effect.

Abbreviations: x2/df= normed Chi-Squared, AIDS= acquired immune deficiency syndrome, CFA= confirmatory factor analysis,
CFI= comparative fit index, CIs= confidence intervals, GFI= goodness-of-fit index, HAPAmodel=Health Action Process Approach
Model, RSMEA = root mean-square error of approximation, SEM = structural equation modelling.
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1. Introduction

Globally, 1.7 million people were estimated to become newly
infected with HIV and 37.9 million people were living with HIV
(PLHIV). Among them, 3.5 million were young people aged 15 to
24 years old in 2018 (UNAIDS, 2018).[1] In China, according to
the Chinese Center for Disease Control and Prevention (CDC),
there were 861,000 reported PLHIV by the end of 2018.[2] In the
past 2 years, more than 3000 students aged 15 to 24 years old in
China have been reported infected with HIV every year. In 2017,
3077 HIV/AIDS cases of students aged 15 to 24y were reported,
81.8% of whom were infected by homosexual contact behavior.
In 2018, 3105 young cases (15–24 year) of students were newly
diagnosed, accounting for 18.9% of all reported cases.
According to Shanghai Social Development Report (2019)

released by Shanghai Academy of Social Sciences, 1958
adolescents in Shanghai were surveyed, 8.3% of whom have
ever had sexual intercourse.[3] According to the survey of 1484
high school students in Yanqing District, Beijing, the proportion
of sexual behavior among high school students was also 8.3%.[4]

Another survey was conducted among 1055 high school students
in Foshan City, Guangdong Province, the statistics was 7.8%.[5]

Another survey was conducted among 721 high school students
in Shanghai City, 2.3% of senior high school students had sexual
behavior, and 23.5% of them had never used any contraception,
the rate of never used condom was 50.0%.[6] In 2013, another
cross-sectional study conducted in 30 Provinces of China showed
39% (927/2370) of adolescents receiving abortions were
undergoing repeat abortions. The primary reason for the current
unintended pregnancies was non-use of contraception (68%).[7]

Among Chinese high school students, problems with condom
use during sexual intercourse, commonly included nonuse, or
incorrect use or use with a low frequency, resulting in higher
chance of pregnancy, abortion, sexually transmitted diseases
such as HIV infection. At present, using condoms correctly is
single, most efficient available and affordable method for HIV
prevention; meanwhile, it is also a highly recommended strategy
by World Health Organization (WHO).[8] And consistent and
correct use of condom is a key strategy for the prevention of
sexually transmitted infections (STIs).[9] A proactive approach is
essential to promote public awareness of this trend and to provide
effective intervention among young students.
At present, the health behavior models that have been applied

in the field of AIDS health education mainly include: Knowledge,
Attitudes and Practices (KAP),[10] information-motivation-be-
havioral skills model (IMB),[11] the health belief model
(HBM),[12] the theory of reasoned action (TRA),[13] the theory
of planned behavior (TPB),[14] social cognitive theory (SCT),[15]

protection motivation theory(PMT),[16] and integrated model.[17]

There was inconsistent phenomenon between the knowledge of
AIDS and high risk behaviors, and intention-behavior gap among
young students.[10,18] Researchers have applied the HAPA to
investigate HIV-related behaviors in some vulnerable popula-
tions, but not in high school students.
In a systematic review of sexually transmitted infection (STI)

preventive interventions in educational settings around the
world, included16 studies settings in 5 countries, results showed
interventions had a significantly positive impact on both
behavioral and psychosocial outcomes.[19] And in another
systematic review of HIV prevention interventions in China,
only 33.3% (15/45) studies were conducted with the health
behaviormodels, while others did not.[20] Guided by the theory of
2

healthy behavior, the research on AIDS health education among
high school students in China is of great importance. This study
attempted to use the pre-intentional phase of Health Action
Process Approach (HAPA) Model to reveal factors associated
with condom use intention.
TheHAPAmodel was originally developed in the late 1980s by

integrating social-cognitive theory, the theory of reasoned action,
and the volition theories.[21,22] The HAPA model was applied to
the field of health behavior change include physical activity,
dietary behaviors, fruit and vegetable intake, breakfast consump-
tion, sugar consumption, fat consumption, dieting intention,
hygienic food handling behavior, hand hygiene, sun screen use
and child sun safety, breast self-examination behavior and breast
cancer survivors, flu vaccine uptake, a daily flossing regimen,
smoking cessation, using filtering facemask respirators, body fat,
seat belt use, physical activity in living with HIV/AIDS, condom
use, condom use among men who have sex with men, consistent
condom use with various types of female sex partners among
males who inject drugs and so on.[23] And the HAPA model
explained these health behaviors well.
The HAPA model suggests a distinction between
1.
 a pre-intentional motivation process that leads to a behavioral
intention and
2.
 a post-intentional volition process that facilitates the adoption
and maintenance of health behaviors.[22]

The pre-intentional motivation process includes risk percep-
tion, outcome expectancies, action self-efficacy and behavioral
intention. In the post-intentional phase, there were coping self-
efficacy, action planning, coping planning, recovery self-efficacy,
and behavior.
According to the pre-intentional phase of HAPA model, the

individual first become motivated to change and whether he
formulates an intention to refrain from risk behavior or to adopt
healthy behavior depends on the perception of risk, positive
outcome expectancy, and perceived self-efficacy.[22]

In this study, the perception of risk includes AIDS Knowledge
Awareness and susceptibility to HIV infection. Outcome
expectancies include positive outcome expectancies and negative
outcome expectancies, which are the pros and cons of using a
condom. Action self-efficacy refers to condom use self-efficacy.
And intention refers to condom use intention. These are
demonstrated in Figure 1.

2. Methods

2.1. Ethics

The study was conducted in accordance with the Declaration of
Helsinki, and the study obtained ethical approval by the ethical
committee of National Center for AIDS/STD Control and
Prevention of Chinese Center for Disease Control and Prevention
(X170308460). Each school assigned a study liaison responsible
for data collection coordination. All participants gave their oral
informed consent before they participated in the study for only
anonymous information was collected.
2.2. Participants and sampling

This cross-sectional study was conducted between May and
October 2017 in Tianjin. The first AIDS case was reported in
Tianjin in 1991.[24] In the past 2 years, Tianjin has reported an



Figure 1. The initial hypothesized the pre-intentional phase of HAPA model.
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average of 1 newly diagnosed student case every week. Nearly all
colleges and universities in Tianjin have student cases reported
infected with HIV, and even some junior high schools and
secondary vocational schools have cases reported.[25]

Stratified cluster sampling and convenient sampling were used
in the current study. In 2017, there were a total of 187 middle
schools in Tianjin. First, 2 middle schools and 1 vocational senior
middle school were convenient sampled from Tianjin. Then, we
selected all classes in the tenth grade in each school and obtained
informed consent from all students before the survey. All students
were informed of the voluntary nature of participation. All the
participants completed an anonymous questionnaire written in
Chinese in an appointed classroom. The methodology was also
described in detail in another report in Chinese.[26] A total of
1082 students aged 15 to 20 years were recruited from 2 middle
schools and 1 vocational senior middle school and the response
rate was 100%.
2.3. Data measurement

We developed a structured self-administered questionnaire based
on the HAPA model. The original items pool was compiled by
performing a literature review. The final version of the
questionnaire was determined by a preliminary investigation.
The preliminary investigation recruited 38 students from 13

middle schools and 6 vocational senior middle schools using
convenient sampling: 12 females and 26 males, mean age was
16.8 years old (standard deviation, SD: 0.7). We conducted
reliability analysis and exploratory factor analysis (EFA) with the
data. The Cronbachs a coefficients is 0.84. The results of KMO
and Bartletts test suggested this study had a sufficient sample size
relative to the number of items, and the correlation matrix was
not an identity matrix (KMO=0.60; x2=303.89, P< .001),
which indicated that data of the preliminary study were suitable
for factor analysis. EFA revealed a 7-factor solution with Eigen
3

values >1, which explained 79.93% of the total variance.
Reliability and construct validity of the self-administered
questionnaire was found to be satisfying when used on a student
population.
It consists of 5 aspects, including information on demo-

graphics, perception of risk (AIDS knowledge awareness and
susceptibility to HIV infection), outcome expectancies (positive
outcome expectancies and negative outcome expectancies),
action self-efficacy and condom use intention. The AIDS
knowledge awareness was evaluated by 3 items according to
Questionnaire on AIDS Knowledge Awareness Rate among
Young Students developed by the National Center for AIDS/STD
Control and Prevention of Chinese Center for Disease Control
and Prevention (2016 edition).[27] The susceptibility to HIV
infection was evaluated by 2 items according to the Perceived
Risk of HIV Scale (PRHS).[28] Positive outcome expectancies
were evaluated by 2 items according to Questionnaire of AIDS
Health Promotion for senior high school students (QAHP-SS)[29]

and Questionnaire compiled by Sun Xinying and others.[30]

Negative outcome expectancies were evaluated by 4 items
according to Questionnaire of The Condom Use Negative
Outcome Expectancies Scale.[31] Action self-efficacy was assessed
by 4 items in accordance with the Condom-Use Self-Efficacy Scale
(CUSES).[32] Condom use intention was assessed by 3 self-
compiled items. Variables of AIDS knowledge awareness and
positive outcome expectancies were defined by the answers of no
or unclear, yes. Variables of others were assessed by a Likert-type
scale of 5 points from extremely unlikely to extremely likely or
extremely unconfident to extremely confident.
2.4. Statistical analysis

SPSS software (version 19.0; IBM Corp, Armonk, NY, USA) was
used for data process and analysis. The measurement data were
described by median and quartile interval. The enumeration data
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Table 1

Demographic characteristics of senior high school students in
Tianjin, China (n=1082).

Variable N(%)

Sex
Male 449 (41.5)
Female 585 (54.1)
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were described using frequencies and percentages. Intergroup
differences were compared by x2 test. Reliability analysis was
conducted. Cronbachs a coefficient >0.6 is qualified. IBM SPSS
AMOS 17.0 (IBM Corp, Armonk, NY, USA) was used for
structure equation modeling (SEM). SEM is a multi-statistics
method used to calculate the fit of the data to the theoretical
models. And SEM is generally composed of 2 steps:
Unclear 48 (4.4)
1.

Age
<18 976 (90.2)
confirmatory factor analysis (CFA), which tests the fitting
degree between the hypothetical construct and sample data,
thus determining the structural validity;
≥18 106 (9.8)
2.

Place of residence
Cities and towns 815 (75.3)
Rural area 267 (24.7)

Types of Schools
middle school 558 (51.6)
Vocational senior middle school 524 (48.4)

Sexual Behavior
yes 76 (7.0)
no 1006 (93.0)
path analysis, which aims to verify the rationality of structure
model and illustrate the causal link among the major latent
variables.

Through SEM, we could estimate coefficients of variables as
well as direct, indirect, and total effects among latent variables in
the regression model. Goodness-of-fit indices were used to
evaluate the model fitness, including Chi-Squared goodness-of-fit
test (x2/df), the goodness-of-fit index (GFI), the comparative fit
index (CFI), and the root mean square error of approximation
(RMSEA). In general, the criteria to assess the model were: x2/
df<5, GFI > 0.9, CFI > 0.9, and RMSEA<0.05. Statistical
significance was set at P< .05.
3. Results

3.1. Demographic characteristics

The details of the demographic information are demonstrated in
Table 1. Among 1082 participants, there are more female than
male (54.1% vs 41.5%), and 48 (4.4%) were lack of gender
information. The largest proportion (90.2%) of the students were
aged below18 years, mean age was 16.7 years old (standard
deviation, SD: 0.7). The sample consisted of slightly more middle
school students than vocational senior middle school students
(51.6% vs 48.4%).
Table 2

The Cronbachs a coefficients of the self-administered question-
naire (n=1082).

Aspects Cronbachs a coefficient

Risk perception
AIDS knowledge awareness 0.64
Susceptibility to HIV 0.60

Outcome expectancies
Positive outcome expectancies 0.79
Negative outcome expectancies 0.88

Action self-efficacy 0.88
Condom use intention 0.75
Total 0.85
3.2. AIDS knowledge awareness and positive outcome
expectancies

The total percentages of correct answers to the 3 AIDS
knowledge awareness questions were: 45.0% for Question 1:
AIDS is a serious incurable infectious disease; 30.4% for
Question 2: HIV upsurge in Chinas students and the main
mode of transmission: male homosexual sex, followed by
heterosexual sex; 50.4% for Question3 : unidentifiable by
symptoms and appearance. And among 76 students with sex
experience, the percentages of correct answers to the 3
questions were 50%, 46.1% and 42.1%. And among 1006
students without sex experience, the percentages of correct
answers to the 3 questions were 44.6%, 29.2%, and 51.0%.
The percentages of correct answer to Question 2 showed
significant differences (x2=9.456, P= .002) between 2 groups.
But the percentages of correct answers to Question 1 and
Question 2 had no significant differences (x2=0.823, P= .364;
x2=2.233, P= .135).
The overall percentages of correct answers to the 2 questions of

positive outcome expectancies were: using condom correctly
could protect you from HIV infection was 34%, using condom
correctly could contracept was 50.7%. And among 76 students
with sex experience, the percentages of correct answers to the 2
questions of positive outcome expectancies were 50% and 75%,
4

while among 1006 students without sex experience, the
percentages of correct answers to the same questions were
32.8% and 48.9%. The percentages of correct answer had
significant differences between 2 groups (x2=9.311, P= .002;
x2=19.249, P< .001).
3.3. Reliability analysis

The Cronbachs a coefficients of the self-administered question-
naire were all greater than or equal to 0.6 which indicated the
stability of the questionnaire. The Cronbachs a coefficients are
presented in Table 2.
3.4. Confirmatory factor analysis

Results of confirmatory factor analysis are presented in
Figure 2. The goodness-of-fit statistics indicated that the
structural equation model was acceptable and was appropriate
for the data. The standardized regression weights (factor
loading) and median scores for all items are listed in Table 3.
Frequencies and percentages of All Items are showed in
Supplement Table 1, http://links.lww.com/MD/F115. The
factor loadings were above 0.40 (0.42–0.90) and statistically
significant (P< .001).

http://links.lww.com/MD/F115


Figure 2. Confirmatory factor analysis on the pre-intentional phase of HAPA model.

Xu et al. Medicine (2020) 99:44 www.md-journal.com
3.5. Path model
To generate a parsimonious model, the statistically insignificant
paths were removed and the final model is depicted in Figure 3.
The fit indices suggested that the model met the conservative
criteria, explaining 43.0% of the variance of condom use
Table 3

Factor loadings and median scores of all items in questionnaire use

Item

Risk perception1: AIDS knowledge awareness
AIDS is a serious incurable infectious disease
HIV upsurge in China’s students and the main mode of transmission: male homosexual
Unidentifiable by symptoms and appearance

Risk perception2: susceptibility to HIV
My classmates and friends may be infected with HIV
My classmates and friends may be a HIV carrier

Positive outcome expectancies
Using condom correctly could protect you from HIV infection
Using condom correctly could contracept

Negative outcome expectancies
Condom use makes you feel uncomfortable
Condom use lessens your sexual pleasure
Condom use ruins your mood or atmosphere of sex
Condom use makes your sex partners think that you do not trust he/her

Action self-efficacy
I feel confident I could suggest using condoms without he or she would think I’ve had
I feel confident I could suggest using condoms without he or she would think I’ve a sex
I feel confident I could suggest using condoms with my partner without fear of he or sh

they had a sexually transmitted disease
I feel confident I could suggest using condoms with my partner without fear of rejection

Condom use intention
I could using condom correctly if I have an intercourse
Whether I prepare condoms before intercourse
Whether I ask about my partner’s sexual experience before intercourse

5

intention. Table 4 displays the direct, indirect, and total effect of
variables on condom use intention. The perception of risk
including AIDS Knowledge Awareness and susceptibility to HIV
infection, had indirect effects on condom use intention; that is,
through the positive outcome expectancies (r=0.63) and negative
d in senior high school students in Tianjin, China.

Factor loading M Q

0.43 1 1
sex, followed by heterosexual sex 0.51 1 1

0.42 2 1

0.87 3 1
0.82 3 1

0.77 1 1
0.76 2 1

0.85 3 1
0.90 3 1
0.82 3 0
0.65 3 0

sexual experience 0.66 3 1
ually transmitted disease 0.78 3 1
e would think I thought 0.89 3 1

0.89 3 1

0.76 3 2
0.86 3 2
0.55 3 1

http://www.md-journal.com


Figure 3. The final model.
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outcome expectancies (r=0.15), respectively. Positive outcome
expectancies had direct effect (r=0.11) on condom use intention,
meanwhile had indirect effects on condom use intention through
condom use self-efficacy (r=0.44). However, negative outcome
expectancies only had indirect effects on condom use intention
through condom use self-efficacy (r=0.22). Furthermore, the
direct effect of action self-efficacy (r=0.60) had a strong direct
effect on condom use intention.

4. Discussion

The present study aimed to apply the pre-intentional phase of
HAPA model to reveal factors associated with condom use
intention. To our knowledge, this is the first study applying
HAPA model in the field of AIDS prevention among adolescents
and the first survey onAIDS knowledge among senior high school
students in Tianjin. In general, the pre-intentional phase of HAPA
model fit the data well. In previous studies,[18,33,34] condom use
self-efficacy has been the focus of attention. While focusing on
action self-efficacy, this study revealed the relationship between
condom use self-efficacy and condom use intention. In recent
years, research on condom use intention of young people has
caused more concern.[35,36]
Table 4

Effects on condom use intention in the pre-intentional phase of the
HAPA model among senior high school students in Tianjin, China.

Variable Direct effects Indirect effects Total effects

Risk perception1: AIDS
Knowledge Awareness

0 0.25 0.25

Risk perception2: susceptibility
to HIV

0 0.14 0.14

Positive outcome expectancies 0.11 0.26 0.37
Negative outcome expectancies 0 0.08 0.08
Action self-efficacy 0.60 0 0.60

6

Findings of this study demonstrated the direct effect of action
self-efficacy on condom use intention was relatively strong and
positive. Similar results were demonstrated in previous studies
among adolescent students.[35] However, another study indicated
no association of condom use self-efficacy and condom use
intention.[36] The contradiction was possibly caused by the
different study populations and different theories of health
behavior.
Notably, the total effect of positive outcome expectancies were

positive to condom use intention which is consistent with
previous study.[37] Students with sex experience had a higher
awareness of condom benefits (positive outcome expectancies)
than those without. It suggests that these students pay more
attention to sexual health knowledge. And in the previous study
which including 22% participants were sexually experienced
point out that programs for sexually inactive youth should focus
on the preventive role of condoms and improve knowledge about
the efficacy of condom use.[36]

Negative outcome expectancies only had indirect effects on
condom use intention through condom use self-efficacy, but the
effect was extremely weak. Previous study[31] suggested inter-
ventions should focus on reduction of negative outcome
expectancies of condom use because negative outcome expectan-
cies were obstacle to condom use.
Risk perceptions, both AIDS knowledge awareness and

susceptibility to HIV, have indirect effects on condom use
intention. Similar results were demonstrated in previous
study,[31] risk perception was less important in determining ones
intention to take action. But in our study, AIDS knowledge
awareness and susceptibility are different paths to affect to
condom use intention. One possible explanation could be that
peoples perception of risk is multidimensional, and different
dimensions play different roles. The present study demonstrated
that the AIDS knowledge awareness was associated with condom
use intention through positive outcome expectancies and negative
outcome expectancies. And the direct effect of AIDS knowledge
awareness to positive outcome expectancies was relatively strong
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and positive. Students with sex experience were more aware of
the AIDS epidemic than those without. But the total percentages
of correct answers to the 3 AIDS knowledge awareness questions
are low. It suggests that adolescent students need more effective
HIV prevention programs.
In addition, the present study demonstrated that the

susceptibility to HIV was associated with condom use intention
through condom use self-efficacy and negative outcome
expectancies. Previous studies have revealed the relationship
between susceptibility to HIV and condom use self-efficacy
among young student,[33] but the total effect of the susceptibility
to HIV on condom use self-efficacy was extremely weak. Other
studies have also suggested perceived susceptibility could not
predict condom use self-efficacy among youth students.[38] This
contradicting conclusion may be caused by the different study
subjects and theoretical model of these studies. When we carry
out AIDS Health Education, the susceptibility to HIV should be
strengthened.
There were some limitations in the current study. First, The

HAPA model includes pre-intentional motivation process and a
post-intentional volition process, but only the pre-intentional
phase of HAPA model was performed in this study. Further
longitudinal studies are required to test the post-intentional
volition process of HAPA model. Second, the data were self-
reported, thus may or may not be accurate and not fully represent
the actual behaviors. Future research should focus on the
behaviors of condom use among this population. Finally, this
study was a stratified cluster sampling and convenient sampling,
only surveyed 1 grade students, which may involve selection
biases, and may have limited the generalization from the research
findings to adolescent students.
5. Conclusions

The pre-intentional phase of HAPA model is valid to assess
condom use intention among Chinese senior high school
students. Furthermore, the survey also exposed the insufficient
knowledge of the condom use among Chinese high school
students. With the HAPA model, we can enhance AIDS health
education of high school students by offering them specific action
planning and copying planning, such as how to use condom
correctly. Considering that condom use self-efficacy played a key
role in promoting condom use intention, this research provides
useful advice for the prevention of STIs, unintended pregnancy,
and abortion. Future research should focus on raising AIDS
knowledge awareness, susceptibility to HIV, positive outcome
expectancies of condom use, action self-efficacy, and reducing
negative outcome expectancies of condom use among senior high
school students.
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