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A B S T R A C T   

Data of the awareness level of college students in China about Human Immunodeficiency Virus/Acquired Im-
mune Deficiency Syndrome (HIV/AIDS) knowledge are limited. Also, the attitudes towards HIV rapid testing 
remain unknown among this population. Therefore, this study aimed to evaluate the awareness of HIV/AIDS 
knowledge and attitudes towards HIV rapid testing among Chinese college students. An online cross-sectional 
survey was performed in 2020. A total of 1,474 participants were finally included. Odds ratios (ORs) and 
95% confidence intervals (CIs) were calculated to examine associated factors for the cognitive levels and atti-
tudes by multivariable logistic regression. Spearman rank correlation was used to examine the relationship 
between HIV/AIDS-related knowledge and attitudes. About 91% of participants had a high cognitive level on 
HIV/AIDS-related knowledge and 84.7% held a positive attitude towards the HIV rapid testing. Postgraduates 
(OR = 1.75, 95% CI: 1.16–2.66) and females (OR = 1.69, 95% CI: 1.13–2.52) were more knowledgeable. Fe-
males’ attitudes towards the HIV rapid testing were more positive (OR = 1.91, 95% CI: 1.40–2.62). Moreover, 
the knowledge was positively correlated with attitudes towards the rapid testing (Spearman r = 0.14, p < 0.001). 
In conclusion, the Chinese college students had a high cognitive level on HIV/AIDS knowledge and positive 
attitudes towards HIV rapid testing. A high cognitive level of knowledge paralleled with positive attitudes. 
Special strategies such as tailored education via HIV/AIDS curriculum and awareness campaigns are needed for 
undergraduates and male students to minimize the gaps regarding HIV/AIDS-related knowledge and attitudes.   

1. Introduction 

Human immunodeficiency virus/acquired immune deficiency syn-
drome (HIV/AIDS) continues to be a major global public health chal-
lenge. According to the statistics on global disease burden in 2019, about 
36.8 million people were living with HIV, and 0.86 million HIV deaths 
worldwide (Jahagirdar et al., 2021). 

China had a total of 148,598 new HIV cases and 31,522 HIV deaths in 
2019 (Wu et al., 2021). Notably, the prevalence rate among young 
college students has been rising rapidly. According to the data from the 
National AIDS/ Sexually Transmitted Disease (STD) Prevention and 
Control Center, the China Center for Disease Control and Prevention, the 
number of newly diagnosed students has seen an annual growth rate of 
35% in 2011 and 50% in 2014 (Cai et al., 2020; Li et al., 2019). HIV/ 
AIDS incidence increased rapidly between 2008 and 2015, with stable 
incidence reported between 2015 and 2017 (Dong et al., 2020). From 

2013 to 2017, 12,037 new cases of HIV among young students were 
reported in China (Han et al., 2018). Correspondingly, the Chinese 
government has made great efforts in HIV prevention among college 
students (Zheng et al., 2020). 

Nevertheless, college students in China were still not well equipped 
with HIV/AIDS-related knowledge. A national survey in China reported 
that the overall cognitive level of HIV/AIDS-related knowledge among 
young people was as low as 58.9% (Ruan et al., 2021). Only 71% of the 
college students in Qinghai Province knew that the use of condoms could 
reduce the risk of being HIV-positive (Liu et al., 2020). The awareness 
rate of HIV/AIDS-related knowledge among students from a university 
in Henan Province was 80.8% (Zhang et al., 2021). 

The use of HIV rapid testing kits is a newly important public health 
service strategy for HIV/AIDS prevention. A study suggested that 
introducing and promoting HIV rapid testing could increase HIV testing 
frequency among gay and bisexual men (Keen et al., 2019). Among four 
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methods of HIV testing available for Australian, the most favorite one 
was family HIV rapid testing (Yang et al., 2014). 

Despite these findings, limited data are available on the HIV/AIDS- 
related knowledge among Chinese college students, and no study has 
reported the attitudes towards the use of HIV rapid testing kits in Chi-
nese colleges. Therefore, the purpose of this study was to evaluate the 
awareness level of HIV/AIDS-related knowledge among college students 
and investigate their attitudes towards HIV rapid testing on campus in 
China, which may provide valuable insights for HIV/AIDS prevention 
strategies and educational campaigns. 

2. Methods 

2.1. Study design and participants 

An online cross-sectional survey was conducted at a university in 
Eastern China in November 2020. All data were collected via the WJX (a 
Chinese online survey platform, https://www.wjx.cn). We used cluster 
random sampling approach to recruit a sample with diverse majors and 
from different grades. Individuals are eligible if they meet the following 
criteria: 1) undergraduate and postgraduate students in the university; 
2) aged 18 years or older; 3) willing to provide informed consent. A total 
of 1,477 college students accepted the invitation by their grade coun-
selors. Three participants with an answering time of<30 s were excluded 
to ensure the reliability of the data, leaving 1,474 participants for the 
final analyses. The effective response rate was 99.8%.The survey was 
conducted according to the Declaration of Helsinki, which is an inter-
nationally recognized ethical guideline for medical research involving 
human subjects. All participants provided online informed consent. 

2.2. Measures 

The anonymous questionnaire was mainly adapted from the “Chi-
nese AIDS Sentinel Testing Implementation Plan” published by the 
Chinese Center for Disease Control and Prevention, and integrated 
questions about the attitudes towards HIV antibody rapid test kits after 
an extensive literature review and consulting with professionals in the 
HIV/AIDS field. The questionnaire was composed of 22 questions 
including sociodemographic information (5 questions), HIV/AIDS- 
related knowledge (13 questions), and the attitudes towards HIV rapid 
testing (4 questions). Sociodemographic indicators included gender, 
age, hometown, educational level, and sexual orientation. For the single- 
choice questions of HIV/AIDS-related knowledge, the correct answer 
was scored 1 point, and the wrong answers were scored 0 points (Kene 
et al., 2021). For the multiple-choice questions, 1 score was assigned 
only if they provided all the right answers. The HIV knowledge rate of 
the population was measured by 13 questions. Accordingly, assessments 
were based on the analysis of the summation of these scores, which had a 
possible range of 0–13, whereby scores greater than or equal to 10 
indicated a high cognitive level of HIV, else were considered as having a 
low cognitive level of HIV. For each question of the attitudes towards 
HIV rapid testing kits, the answers (‘no’, ‘to pay no attention to it’, ‘it 
doesn’t matter’, and ‘I don’t want to learn’) were scored as 0, and the 
rest of the choices scored as 1. Those who scored 3 or more were 
considered as having a positive attitude towards the HIV rapid testing 
kits. 

2.3. Statistical analysis 

Sociodemographic characteristics of the participants are presented 
as frequencies and percentages. Multivariable logistic regression was 
conducted to evaluate possible factors (gender, age, hometown, educa-
tional level, and sexual orientation) associated with HIV/AIDS-related 
knowledge and attitudes towards the HIV rapid testing. The corre-
sponding results were presented as odds ratio (OR) and 95% confidence 
interval (CI). Spearman rank correlation was used to examine the 

relationship between HIV/AIDS-related knowledge and attitudes to-
wards HIV rapid testing kits. All analyses were performed using Statis-
tics Analysis System (version 9.4). All tests were two-tailed, and a P 
value < 0.05 was considered statistically significant. 

3. Results 

3.1. Characteristics of the study participants 

In this study, about half of the participants were female (51.9%), 
master and doctoral students (53.8%), and came from the urban area 
(53.8%). The majority, i.e. 93.8% of the participants were aged 18–25 
years. Eighty-six percent of the participants were reported as hetero-
sexual (Table 1). 

3.2. HIV/AIDS-related knowledge 

Overall, 91% of the participants were at a high cognitive level on 
HIV/AIDS-related knowledge. Of the 13 HIV/AIDS-related knowledge 
questions, the correct rate of ≥ 7 questions was more than 90%. The 
three questions with the most correct answers were that sharing syringes 
with people living with HIV may get AIDS (99.7%), blood transfusion 
with HIV will get AIDS (99.4%), and we should actively seek HIV testing 
and counseling after a high-risk behavior including sharing needles and 
equipment among drug users/unsafe sexual behaviors (98.4%). 
Approximately three-quarters of the participants answered correctly 
that HIV can not be transmitted through mosquito bites (74.1%), STD 
can increase the risk of acquiring HIV (74.2%), and only 67.9% of the 
participants responded yes to the question “whether the main mode of 
AIDS transmission among young students in our country is male-male 
sexual behaviors, followed by heterosexual behaviors”. Moreover, only 
55.6% of the participants could give a completely correct answer about 
the institutions which provide authoritative HIV/AIDS testing services 
(Table 2). 

3.3. Attitudes towards HIV rapid testing 

Overall, 84.7% of the participants held a positive attitude towards 
the HIV rapid testing. Specifically, 86.0% expressed their willingness to 
watch videos provided on campus regarding the free use of HIV antibody 
rapid test kits. If suspecting being HIV-positive, 86.2% of the students 
preferred to seek formal testing through authorized institutions, 
whereas 12.8% of them would like to test with HIV test strips by their 
own, the remaining 1.0% showed a disinterest in pursuing any testing 
method. When asked about their ability to correctly use the HIV anti-
body rapid test kits, only 8.0% of the participants responded affirma-
tively, whereas 77.7% of the students expressed a desire to learn the use 

Table 1 
Sociodemographic characteristics of the study participants in Eastern China, 
November 2020 (n = 1,474).  

Characteristics Number of participants Percentage (%) 

Gender   
Male 709  48.1 
Female 765  51.9 

Hometown   
Urban 743  50.4 
Rural 731  49.6 

Educational level   
Undergraduate 681  46.2 
Postgraduate 793  53.8 

Heterosexual   
Yes 1,268  86.0 
No 206  14.0 

Age (years)   
≤25 1,383  93.8 
>25 91  6.2  
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of the kits. A notable proportion (14.3%) of the participants demon-
strated neither the intention to use the kits nor the willingness to learn. 
Furthermore, 55.3% of the participants were unaware that the HIV 
antibody rapid test kits were available for free with an ID card on 
campus via condom machines (Table 3). 

3.4. Associated factors 

As shown in Table 4, gender and educational level were significantly 
associated with the cognitive level of HIV/AIDS-related knowledge. 
Compared with males and undergraduate students, female (OR = 1.69, 
95% CI: 1.13–2.52; P = 0.011) and postgraduate students (OR = 1.75, 
95% CI: 1.16–2.66; P = 0.008) were more likely to have a higher 
cognitive level. Moreover, females had 0.91 times of higher odds (95% 
CI 1.40–2.62; P < 0.001) of holding positive attitudes towards HIV rapid 
testing kits compared to males. 

3.5. Correlation analysis 

We further observed that cognitive level of HIV/AIDS-related 
knowledge was positively correlated with the attitudes towards the 
HIV rapid testing kits (Spearman r = 0.14, P < 0.001). 

4. Discussion 

4.1. HIV/AIDS-related knowledge and associated factors 

Overall, 90.9% of the participants had a high cognitive level of HIV/ 
AIDS-related knowledge, which was encouraging. The proportion was 
higher than the findings from Hunan Province, China (76.8%) (Xu et al., 
2019) and report from a Southeast city in the US (77.2%) (Okumu et al., 
2017). 

In addition to efforts of health education, the high cognitive level in 
our study may also be due to the high quality of the participated students 
from a high level university. Nevertheless, the accuracy understanding 
of several questions was low. For example, only 74% of the participants 
knew mosquito bites could not spread HIV. Similar findings were re-
ported elsewhere (Blignaut et al., 2015; Wong et al., 2008). At the same 
time, the average awareness rate on the question of the institutions that 
could provide HIV testing was 55.6%, which was lower than that in 
Nigerian university students (78%) (Iliyasu et al., 2020). This difference 
in correct response rates could be attributed to cultural and HIV/AIDS- 
related educational difference between Chinese and Nigerian students. It 
is important for students to know where to access HIV testing services, 
which reminds us to make more efforts on this issue. Previous studies 
had revealed that school health education could increase the awareness 
rate of HIV/AIDS prevention and control from 48.6% to 79.3% (Liu 
et al., 2020). Therefore, precise health education about HIV/AIDS- 
related knowledge is necessary for Chinese students. 

The cognitive level of HIV/AIDS-related knowledge was higher 
among the female students than males in our study, which was consis-
tent with previous reports (Evans et al., 2018; Muinonen et al., 2002). 
This was probably because women’s encyclopedic brains and the pre-
cocity of their bodies make them learn sexual knowledge earlier (de 
Vries & Forger, 2015). Consistent with a previous study (Gökengin et al., 

Table 2 
Cognitive levels on the HIV/AIDS-related knowledge among the college students 
in Eastern China, November 2020 (n = 1,474).  

1. Can a person with HIV be distinguished by his appearance? 1,422 96.4 
2. At present, the prevalence of AIDS among young students in our 

country is increasing rapidly. 
The main mode of transmission is male-male sexual behaviors, 
followed by heterosexual behaviors, right? 

1,001 67.9 

3. Can AIDS be transmitted by mosquito bites? 1,093 74.1 
4. Will a person who has a meal with those living with HIV/AIDS get 

AIDS? 
1,366 92.6 

5. Can I get AIDS by transfusing blood with HIV? 1,466 99.4 
6. Is it possible to get AIDS by sharing syringes with people living 

with HIV/AIDS? 
1,470 99.7 

7. Is it possible for a child born to a woman living with HIV to get 
AIDS? 

1,437 97.5 

8. Can the consistent use of condoms reduce HIV/AIDS 
transmission? 

1,397 94.7 

9. Will the use of new drugs (such as methamphetamine, ecstasy, K 
powder, etc.) increase the risk of acquiring HIV? 

1,221 82.8 

10. Should a person actively seek HIV testing and counseling after a 
high-risk behavior (sharing needles and equipment among drug 
users/unsafe sexual behaviors, for instance)? 

1,451 98.4 

11. Does suffering from sexually transmitted diseases increase the 
risk of acquiring HIV? 

1,094 74.2 

12. Can the hepatitis C virus be transmitted through blood? 1,267 85.9 
13. Which institutions provide HIV testing services? (Multiple 

choice question) 
820 55.6 

Overall 1,341 90.9  

Table 3 
Attitudes towards HIV antibody rapid test kits among the participants in Eastern 
China, November 2020 (n = 1,474).   

Participants 
(%) 

Would you like to watch and learn the information on HIV 
antibody rapid test kits which is promoted on campus?  
Yes 1,267 (86.0) 
No 63 (4.3) 
Nothing to do with me. 144 (9.7) 

Which test would you like to choose if you suspect that you have 
been being HIV-positive?  
To test with HIV test strips by myself 188 (12.8) 
To get a standardized test by authorized institutions 1,271 (86.2) 
To pay no attention to it 15 (1.0) 

Can you use the HIV antibody rapid test kit correctly?  
Yes 118 (8.0) 
No, but I would like to learn it. 1,146 (77.7) 
No, and I don’t want to learn it. 210 (14.3) 

Do you know that the HIV antibody rapid test kits are available for 
free with an ID card, via a condom machine on campus?  
Yes 659 (44.7) 
No 815 (55.3)  

Table 4 
Multiple logistic regression analysis on factors associated with the cognitive 
levels on HIV/AIDS-related knowledge and attitudes towards HIV rapid testing 
kits among 1,474 college students in Eastern China, November 2020.   

High cognitive levels on 
HIV/AIDS-related 
knowledge 

Positive attitudes towards 
HIV rapid testing kits 

OR (95% CI) P OR (95% CI) P 

Gender     
Male 1  1  
Female 1.69 (1.13, 

2.52)  
0.011 1.91 (1.40, 

2.62)  
<0.001 

Educational level     
Undergraduate 
student 

1  1  

Postgraduate student 1.75 (1.16, 
2.66)  

0.008 0.84 (0.60, 
1.15)  

0.274 

Age (years)     
≤25 1  1  
>25 0.87 (0.38, 

2.00)  
0.740 0.70 (0.40, 

1.21)  
0.199 

Heterosexual     
Yes 1  1  
No 0.73 

(0.45,1.19)  
0.210 0.95 (0.62, 

1.45)  
0.809 

Hometown     
Urban 1  1  
Rural 0.96 (0.66, 

1.38)  
0.821 1.13 (0.84, 

1.51)  
0.414  
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2003), the cognitive level of HIV/AIDS-related knowledge in our study 
increased with the level of education. Education can effectively increase 
students’ awareness of HIV/AIDS-related knowledge (Zheng et al., 
2020). As the level of education increased, students had more social 
experiences, and more opportunities to be exposed to HIV/AIDS-related 
knowledge. 

4.2. Attitudes towards HIV rapid testing kits and associated factors 

In the present study, 86% of the participants showed a positive 
attitude to HIV rapid testing kits. And also, 92% of the participants re-
ported being unable to use the HIV antibody rapid test kits correctly, 
which was not comparable to those in Singapore (85%) (Lee et al., 
2007). Previous studies suggested that HIV testing was an important and 
acceptable way to existing HIV testing methods and early diagnosis of 
AIDS could greatly extend the lives of patients (Huang et al., 2008; May 
et al., 2011). Notably, more than half of the participants in our study did 
not know that they could get the HIV antibody rapid testing kits for free 
with an ID card via a condom machine on campus. College students have 
not fully realized the significance of HIV rapid testing kits. Another 
possible explanation was that the students have not realized that the 
only way to diagnose AIDS was through an HIV antibody screening test 
and HIV antibody confirmatory test, which is reported in “diagnosis for 
HIV/AIDS” of Health Industry Standard of the People’s Republic of 
China. We observed that students with a high cognitive level of HIV/ 
AIDS-related knowledge also had a positive attitude towards HIV 
rapid testing kits. A close relationship has been previously reported 
between increased HIV self-testing and reduced HIV incidence (Izizag 
et al., 2018; Rosenberg et al., 2013), and HIV/AIDS-related knowledge 
was closely related to HIV testing behaviors (Asaolu et al., 2016). 
Therefore, we should commit to improving their knowledge about HIV/ 
AIDS and HIV self-testing, which may finally improve the awareness rate 
of HIV self-testing, reacceptance, and detection rate. 

Moreover, female students had a more positive attitude towards HIV 
rapid testing kits than males in our study. A study reported that young 
females had higher odds of HIV testing compared to males in Nigeria 
(Ajayi et al., 2020), which meant that females knew more about HIV 
testing methods including HIV rapid testing kits. The more they learned 
about HIV rapid testing kits, the more positive their attitude would 
become. Therefore, an extra attention to the promotion of HIV rapid 
testing kits needs to be paid to male students to enhance their 
acknowledgment and acceptance of HIV rapid testing. 

4.3. Implications and future study directions 

It is crucial for policy makers and healthcare providers to develop 
and implement educational programs that specifically target college 
students, aiming to improve their understanding of HIV/AIDS knowl-
edge, as well as the importance of early testing. Moreover, our findings 
observed that a large proportion of the college students were unaware 
that HIV rapid testing kits were available for free through condom 
machines on campus. To address this issue, it is necessary to enhance 
accessibility to the kits on college campuses. By providing clear infor-
mation and promoting their accessibility, universities and health au-
thorities will be able to encourage more college students to utilize these 
kits for early detection and prevention of HIV/AIDS. 

Interventions including HIV/AIDS curriculum and awareness cam-
paigns are needed on Chinese college students and the long-term effects 
of the interventions should be assessed. Moreover, given the observed 
gender disparity in attitudes, further research could develop targeted 
intervention measures specifically on male and undergraduate students 
to enhance their knowledge and improve their attitudes related to HIV/ 
AIDS. 

4.4. Strengths and limitations 

The main strengths of our study include the relatively large sample 
size and high response rate (99.8%). However, the present study has also 
several limitations. First, our study may not be representative of all 
Chinese college students and selection bias may have existed. Second, 
the reliance on self-reported data introduced the potential of self-report 
bias. Third, some detailed information such as the number and type of 
sexual partners, the situation of oral sex, anal sex, condom use, unpro-
tected sex, or other sexual behaviors was not included in the question-
naire, which limited a further analysis. 

5. Conclusion 

The present study indicated that the overall cognition level of HIV/ 
AIDS-related knowledge among the Chinese college students was at a 
relatively high level. Nevertheless, the students know little about some 
specific issues including the main mode of HIV transmission, institutions 
which provide HIV testing services, and whether STD can increase the 
risk of acquiring HIV, which highlights the necessity of culturally 
tailored HIV/AIDS education strategies via HIV/AIDS curriculum and 
awareness campaigns. Since a high cognitive level of knowledge paral-
leled with positive attitudes, targeted prevention policies should be 
developed and empowered for undergraduates and male students to 
minimize the gaps regarding HIV/AIDS-related knowledge and 
attitudes. 
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