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Abstract

HIV self-testing (HIVST) is an effective method to expand HIV testing coverage worldwide. We analyze the results of HIVST
and sexual behaviors of first-time testers among Men who have sex with men (MSM) who participated in a secondary distri-
bution of HIVST Kkits. A total of 589 participants were recruited, including 173 first-time testers and 416 non-first-time testers.
The first-time testers were mainly of Han ethnicity (aOR 1.88, 95% CI 1.10, 3.24), more likely to be HIV positive (aOR 7.18,
95% CI 2.37, 21.72), and had higher income (aOR 2.01, 95% CI 1.10, 3.69). Both groups were less likely to have anal sex
with male partners (%% 146.24, P<0.01), (XZ: 582.72, P<0.01) or have sex with female partners (Xzz 19.01, P<0.01), (X2:
35.74, P<0.01) after HIVST. We should expand HIVST among MSM and other key populations to identify first-time testers.
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Introduction

Acquired immunodeficiency syndrome (AIDS) is a major
global public health issue. According to the report of the
Joint United Nations Program on HIV/AIDS (UNAIDS),
there were 37.7 million people living with HIV (PLWH)
worldwide in 2020, but only 84% of PWH knew their HIV
status [1], which means about 6.1 million PLWH did not
know their HIV status in 2020 [1]. In addition, the main
route of HIV transmission is sexual transmission. The main
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group of sexual transmission is Men who have sex with
men (MSM) [1]. Furthermore, MSM represent a significant
(23%) and increasing proportion of PLWH globally, which
poses enormous global challenges for public health systems
[1].

In China, MSM are a high-risk population for HIV. The
overall prevalence of HIV among MSM in China from 2001
to 2018 was estimated to be 5.7% [2], but these individuals
had low rates of ever testing (49.7%) [3, 4]. HIV self-testing
has the potential to increase testing coverage among MSM.
In 2016, the WHO issued the Guidelines on HIV self-testing
and partner notification: supplement to consolidated guide-
lines on HIV testing services to support the implementation
and scaling-up of ethical, effective, acceptable and evidence-
based approaches to HIV self-testing [5]. HIV self-testing
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has a variety of advantages, including being convenient,
affordable, and relatively quick, in addition to the affordance
of privacy [6]. In 2017, China published policy to promote
HIV self-testing, and people can buy HIV self-test kits
online [7]. HIV self-testing proportion among web-based
Chinese MSM showed substantial increases [8].

With the advancement of social media and the rapid
development of the Internet, the pattern in which MSM find
sexual partners has changed dramatically [9], which has led
to ways of making friends that are more concealed, more
convenient, and more diverse [10]. MSM are at substantial
risk for HIV infection in nearly all contexts studied glob-
ally [11]. HIV/syphilis self-test kits meet MSM require-
ments. MSM can apply for free dual HIV/syphilis self-test
kits online. Some studies have shown that the application
of Internet + HIV self-testing is a highly acceptable method
of HIV testing [6, 12]. To increase the HIV testing rate and
expand coverage among key populations, the WHO encour-
ages innovative and flexible HIV testing strategies [5]. A
study has shown that social media-based secondary distri-
bution of HIV self-test kits could expand the scope of HIV
testing to discover more first-time testers [13]. A study sug-
gested that MSM who have never been tested for HIV might
engage in higher risk behaviors than MSM who have been
previously tested [14].

Our study is a secondary analysis of a larger trial to com-
pare socio-behavioral characteristics between first-time and
non-first-time HIV testers among Chinese MSM. The aim
of this study was to analyze the population characteristic-
related and sexual behavior-related factors associated with
HIV testing for the first time and the factors associated with
HIV testing among MSM. We also explored the changes of
high-risk sexual behaviors. This study can provide scientific
evidence for HIV prevention.

Methods
Participants

From June 2018 to September 2019, a total of 639 MSM
were recruited by the Zhuhai MSM social organization, Zhu-
hai Xutong Volunteer Service Center (hereafter referred to
as Zhuhai Xutong), and 589 individuals met the require-
ments of this study. The inclusion criteria for the study sub-
jects included: (1) men who were 16 years or older; (2) born
biologically male; (3) ever had sex with men; (4) were will-
ing to provide a contact number; (5) agreed to participate in
the follow-up investigation after 3 months; (6) were willing
to return HIVST results. HIV self-testers were divided into
two groups: (1) first-time HIV testers; (2) non-first-time HIV
testers [13].

Design and Data Collection

This implementation study was conducted in Zhuhai, China.
The Zhuhai Center for Diseases Control (CDC) and a gay
community-led organization (Zhuhai Xutong Voluntary Ser-
vices Center; hereafter, Xutong), initiated a social media-
based online system in 2016 for MSM to apply for free dual
HIV/syphilis self-test kits. MSM were able to apply for
HIVST kits using Xutong’s public WeChat account. WeChat
is a multi-functional social app which can be used for mes-
saging, public surveys, and monetary transactions [13]. All
participants were asked to report their self-test results and
upload a result photograph for verification. All results were
reviewed by trained Xutong volunteers who followed up as
needed for result verification or linkage to care. MSM who
apply for HIV/syphilis self-test kits were informed that they
could distribute the kits to other social contacts, including
partners or friends (referred to as “Secondary Distribution”).
MSM who had never been tested for HIV that were defined
as first-time testers.

Our study used an electronic questionnaire designed by us
to conduct an anonymous survey and tests with the informed
consent of MSM. We collected information about the MSM
socio-demographic characteristics (including age, education,
income, marital status, residence, and occupation), sexual
behaviors, and HIV testing history. Testing items of the
kits included HIV antibodies and syphilis antibodies. Three
months after HIV self-testing, MSM completed a follow-up
questionnaire about their sexual behaviors.

Statistical Analysis

The statistical analysis was performed using SPSS (Version
25, IBM, New York). Chi-square test or Fishers’ Exact tests
were used to compare the socio-demographic character-
istics, sexual behaviors, and HIV test results of the MSM
between first-time HIV testers and non-first-time HIV test-
ers. A binary logistic regression model was used to further
analyze the factors associated with first-time HIV testing.
P <0.05 was considered statistically significant.

Results
Population Characteristics

A total of 639 HIV self-testers were recruited for this study.
Of these, 50 (7.8%) were excluded due to uploading photo-
graph of the test result incorrectly, and 589 (91.2%) MSM
were included in this study. Among them, 29.4% (173/589)
were first-time HIV testers. The median age of participants
was 28 years old. A majority of participants were single
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(79.5%), had a non-agricultural household registration
(59.9%), non-students (84.4%), had an education level of
college and above (78.3%), were employed (95.9%), and
were identified as homosexual (69.3%).

Compared with non-first-time testers, first-time testers
were more likely to be students (Xz: 7.48, P<0.01). There
was a difference in sexual orientation (Xz: 12.02, P<0.01)
and personal income (X2: 14.53, P<0.01) between first-time
testers and non-first-time testers. There was no difference in
age, marital status, residence, household registration loca-
tion, ethnicity, education, and employment status (P> 0.05)
between two groups (Table 1).

Sexual Behaviors and HIV Test Results of MSM

Compared with non-first-time testers, first-time testers were
less likely to have anal sex with a male partner (62.40% vs
83.70%, Xzz 31.49, P<0.01) and had casual male partners in
the past 6 months (15.60% vs 31.30%, Xz: 15.29, P<0.01).
Fewer first-time testers than non-first-time testers reported
willingness for HIV testing once every 3 months (42.20% vs
53.40%, x*: 6.10, P <0.05).

There was a significant difference in the prevalence of
HIV between first-time testers and non-first-time testers
(7.50% vs 1.20%, XZ: 16.43, P<0.01). The prevalence of

Table 1 Characteristics of 173 first-time testers and 416 non-first-time testers

Variables First-time testers Non-first-time testers Total Chi-square value P-value
N=173 (%) N=416 (%) N=589 (%)

Age (year)
<28 106 (61.30) 225 (54.10) 331 (56.20) 2.56 0.11
>28 67 (38.70) 191 (45.90) 258 (43.80)

Marital status
Single 135 (78.00) 333 (80.00) 468 (79.50) 0.32 0.85
Engaged/married 31 (17.90) 67 (16.10) 98 (16.60)
Separated /divorced 7 (4.00) 16 (3.80) 23 (3.90)

Residence location
Local 69 (39.90) 156 (37.50) 225 (38.20) 0.29 0.59
Non-local 104 (60.10) 260 (62.50) 364 (61.80)

Ethnicity
Han 166 (96.00) 411 (98.80) 577 (98.00) 3.63 0.06
Other minorities 7 (4.00) 5(1.20) 12 (2.00)

Education
High school and below 36 (20.80) 92 (22.10) 128 (21.70) 1.3 0.73
College or above 137 (79.20) 324 (77.90) 461 (78.30)

Income
< 1500* 29 (16.80) 45 (10.80) 74 (12.60) 14.53 <0.01
1501-3000* 25 (14.40) 38 (9.00) 63 (10.70)
3001-5000? 47 (27.20) 115 (27.60) 162 (27.50)
5001-8000? 50 (28.90) 117 (28.10) 167 (28.40)
> 8000* 22 (12.70) 101 (24.30) 123 (20.90)

Employment status
Employed 165 (95.40) 400 (96.20) 565 (95.90) 0.19 0.66
Unemployed 8 (4.60) 16 (3.80) 24 (4.10)

Student
Yes 38 (22.00) 54 (13.00) 92 (15.60) 7.48 <0.01
No 135 (78.00) 362 (87.00) 497 (84.40)

Sexual orientation
Gay 119 (68.80) 289 (69.50) 408 (69.30) 12.02 <0.01
Heterosexual 10 (5.80) 5(1.20) 15 (2.50)
Bisexual 32 (18.50) 99 (23.80) 131 (22.20)
Unsure 12 (6.90) 23 (5.50) 35 (5.90)

*RMB
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syphilis was similar among first-time testers and non-first-
time testers (Table 2).

Factors Associated with First-Time HIV Testing

The binary logistic regression model was used to analyze the
factors associated with first-time HIV testing. Without any
factors adjusted, the Han ethnicity (OR 1.92, 95% CI 1.11,
3.34), high personal income (OR 2.02, 95% CI 1.09, 3.73)
and HIV positive results (OR 7.73, 95% CI 2.48, 24.15)
were the factors associated with first-time HIV testing. Anal
sex with a male partner in the past 6 months (OR 0.40, 95%
CI 0.25, 0.65) was a factor associated with first-time HIV
testing (Table 3).

After adjusting for age and marital status, compared
with non-first-time testers, first-time testers had lower
odds of having had anal sex with a male partner in the past
6 months (aOR 0.40, 95% CI 0.25, 0.64). Meanwhile, the
first-time testers were mainly of Han ethnicity (aOR 1.88,

Table 2 Sexual behaviors and HIV status of MSM

95% CI1.10, 3.24), had a high income (aOR 2.01, 95% CI
1.10, 3.69), and were more likely to be HIV positive (aOR
7.18,95% CI 2.37, 21.72) (Table 3).

Changes in Sexual Behaviors After HIV Self-testing
Distributed Through this Project

After HIV self-testing, both first-time testers and non-
first-time testers were less likely to have anal sex with a
male partner [ (62.40% vs 1.80%) (Xz: 146.24, P<0.01)];
[ (83.70% vs 8.90%) (Xzz 582.72, P<0.01)] and have sex
with a female partner [ (13.30% vs 1.16%) (XZ: 19.01,
P<0.0D)]; [ (8.90% vs 0.24%) (x* 35.74, P<0.01)
(Table 4).

Variables First-time testers ~ Non-first-time testers ~ Total Chi-Square value  P-value
N=173 (%) N=416 (%) N=589 (%)

Anal sex with male partners®
Yes 108 (62.40) 348 (83.70) 456 (77.40)  31.49 <0.01
No 65 (37.60) 68 (16.30) 133 (22.60)

Sex with female partners®
Yes 23 (13.30) 37 (8.90) 60 (10.20) 2.59 0.11
No 150 (86.70) 379 (91.10) 529 (89.80)

Have casual male partners®
Yes 27 (15.60) 130 (31.30) 157 (26.70) 15.29 <0.01
No 146 (84.40) 286 (68.80) 432 (73.30)

Have casual female partners®
Yes 6 (3.50) 9(2.20) 15 (2.50) 0.84 0.39
No 167 (96.50) 407 (97.80) 574 (97.50)

Anal sex with male partners since latest HIV test
Yes 3(1.70) 4 (1.00) 7 (1.20) 0.62 0.43
No 170 (98.30) 412 (99.00) 582 (98.80)

Sex with female partners since latest HIV test
Yes 2(1.20) 1(0.20) 3(0.50) 2.02 0.16
No 171 (98.80) 415 (99.80) 586 (99.50)

Frequency of HIV testing in the future
Once in 3 months or more 73 (42.20) 222 (53.40) 295 (50.10) 6.1 <0.01
More than 3 months 100 (57.80) 194 (46.60) 294 (49.90)

HIV status
Positive 13 (7.50) 5(1.20) 18 (3.10) 16.43 <0.01
Negative 160 (92.50) 411 (98.80) 571 (96.90)

Syphilis status
Positive 5(2.90) 15 (3.60) 20 (3.40) 0.19 0.66
Negative 168 (97.10) 401 (96.40) 569 (96.60)

*In the past 6 months
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Table 3 Factors associated with

; " Variables OR OR (95%CI) aOR? aOR (95%CI)*
first-time HIV testing
Residence location (Local*) 0.93 0.61,1.42) 0.99 (0.65,1.52)
Ethnicity (Non-Han ethnicity*) 1.92 (1.11,3,34) 1.88 (1.10,3.24)
Education (High school and below*) 1.29 (0.74,2.23) 1.28 (0.74,2.19)
Student (No*) 1.59 (0.74,3.39) 1.71 (0.83,3.53)
Occupational status (Unemployed*) 0.97 (0.35,2.72) 0.88 (0.32,2.44)
Personal income® (< 1500%)
1501-3000 1.76 (0.70,4.43) 1.83 (0.73,4.58)
3001-5000 2.09 (0.91,4.81) 2.12 (0.93,4.85)
5001-8000 1.66 (0.88,3.15) 1.69 (0.90,3.19)
> 8000 2.02 (1.09,3.73) 2.01 (1.10,3.69)
Sexual orientation (Gay man*)
Heterosexual 0.89 (0.39,2.01) 0.91 (0.41,2.05)
Bisexual 2.10 (0.51,8.74) 2.05 (0.50,8.36)
Unsure 0.60 (0.25,1.47) 0.64 (0.26,1.55)
Anal sex with a male partner® (Yes*) 0.40 (0.25,0.65) 0.40 (0.25,0.64)
Casual male partners® (Yes*) 0.61 (0.36,1.02) 0.60 (0.36,1.02)
Sex with a female partner® (Yes*) 1.42 (0.57,3.51) 1.39 (0.63,3.08)
Casual female partners® (Yes*) 2.25 (0.13,39.38) 1.32 (0.34,5.16)
HIV results (Positive*) 7.73 (2.48,24.15) 7.18 (2.37,21.72)
Syphilis results (Positive*) 1.01 (0.33,3.09) 0.97 (0.32,2.96)
Frequency of HIV testing in the future 1.40 (0.94,2.09) 1.12 (1.00,1.27)
(Once in 3 months or more*)
4 Adjusted for age and marital status
°RMB
“In the past 6 months
*Reference group
Table 4 Changes in sexual behavior after HIV self-testing among participants
Variables First-time testers ~ Chi-Square value P-value Non-first-time Chi-Square value P-value
n=173 testers n=416
Yes No Yes No
Anal sex with a male partner®
Six months before HIV test 108 65 146.24 <0.01 348 68 582.72 <0.01
After HIV test 3 170 4 412
Sex with a female partner®
Six months before HIV test 23 150 19.01 <0.01 37 379 35.74 <0.01
After HIV test 2 171 1 415

In the past 6 months

Discussion

The WHO has established the target of 95% PLWH
being detected by HIV testing within all demographics,
groups, and geographies [1]. However, factors related to
the results and behaviors of first-time HIV testers remain
underexplored. We hope to expand HIV testing coverage

@ Springer

and identify more untested people, as well as understand
sexual behavior changes of MSM after HIVST.

Our findings are similar to those of other studies in that
first-time testers accounted for a certain proportion of MSM
[15]. This suggests that HIVST can help identify key sub-
groups of certain characteristics to target for reaching more
hidden MSM who have never tested before. The majority of
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MSM in our study had a college degree or above (78.3%),
and there was no significant difference in educational back-
ground between the first-time and non-first-time testers.
But the first-time testers were less willing to participate in
follow-up HIV self-testing compared with non-first-time
testers, which is probably related to their low awareness of
HIV risks and protection. Studies have shown that education
level has become a factor in the willingness of young people
to engage in HIV testing [16, 17]. In our study, the sexual
activity of first-time testers was generally lower than that
of non-first-time testers. Other studies have indicated that
first-time HIV testers tended to perceive themselves to be at
lower risk of HIV infection and have low awareness of HIV
prevention and treatment [15]. Thus, they were less willing
to follow-up on their HIVST.

In China, the prevalence of HIV among young men who
have sex with men (YMSM) is high (5.0%), while YMSM
receive a lower proportion of HIV testing [18]. We found
that 22.0% (38/173) of first-time HIV testers were students
in this study, which was a higher percentage than other stud-
ies reported. A study found that the proportion of MSM
students who had previous HIV testing (first-time) was
3.66% [19]. This may be related to MSM students consider-
ing themselves to be safe, so that they are willing to choose
other students at school as their sexual partners. However,
a study has shown that YMSM were at higher risk of HIV
infection compared to other MSM due to their significant
risk behaviors and false perception of a low HIV risk, which
led to lower detection rate than that of other MSM [20, 21].
In our study, the proportion of students who tested HIV for
the first time was higher, which may be due to their high
level of HIV-related knowledge, the higher acceptance of
HIVST among students, or the rise of students' sexual needs
and higher HIV risk-awareness compared to the time during
which the aforementioned previous study was conducted.
Our team's previous study observed that students were more
willing to receive HIV education, and that they had a higher
acceptance of HIVST, as well as a stronger inclination to
receive sexual information through peer education [22].
Given that the proportion of students was high among first-
time testers, it is necessary to organize students to carry out
innovative peer education and provide HIV-related online
counseling and testing, as well as other AIDS prevention
services [22] through new social media platforms to improve
their risk awareness and testing willingness.

This study also suggested that non-first-time HIV test-
ers had a higher frequency of anal sex with men in the past
6 months before the study. They were also more likely to
have casual sexual partners in the past 6 months before
the study. If MSM engaged in HIV testing and found that
they were HIV-negative, they may perceive themselves to
be safe and continue to search for sexual partners, which
was consistent with the results of previous research [23].

This finding suggests that we should establish a complete
mechanism for HIV testing and the notification of results
for MSM. Thereby, they could improve their HIV awareness
and reduce their risk of HIV infection and other sexually
transmitted diseases.

Moreover, we found that first-time HIV testers had a
higher HIV-positive rate than non-first-time testers. And
those who had anal sex with a male partner were more likely
to be non-first-time testers. A study reported that people’s
self-reported barriers to taking a test included perceiving
themselves to be at low HIV risk, fear of a positive diagno-
sis, an unawareness where to get tested, and fear of discrimi-
nation [24]. That may be why first-time testers are not will-
ing to participate HIV testing and their HIV positive rate was
higher than non-first-time testers. Some studies have demon-
strated that MSM who engaged in high-risk sexual behaviors
were more willing to seek out counseling and testing for
HIV [25-27]. When high-risk sexual behavior occurs, non-
first-time testers can take the initiative to take HIV testing
and counseling [28]. Meanwhile, MSM who were highly
educated and earned a relatively high-income had greater
health awareness [29, 30]. However, most first-time testers
had a high income and were less willing to participate in
HIV testing in the future compared to non-first-time test-
ers. This suggests that we should expand the publicity of
HIV self-testing kits and make it easier for people to access
related information, so as to improve awareness of HIV test-
ing, increase the frequency of HIV testing, identify more
first-time testers and reduce the risk of HIV transmission.

This study also found that there was a change in sexual
behavior after HIV self-testing. Specifically, after HIV self-
testing, the engagement in anal sex with male partners and
female partners was decreased among all participants. This
was similar to the finding of another study that the surveyed
subjects would increase their safe sexual behaviors or
reduce their sexual activity within a short time after an HIV
test [31]. A previous study indicated that HIV testing was
related to high-risk sexual behaviors [32]. Some participants
attended clinics in the public health sector or related NGOs
for HIV/Syphilis testing or purchased self-test kits after
engaging in condomless sex. It may be that MSM are con-
cerned about HIV infection after high-risk sexual behaviors;
thus, they reduce their sexual behaviors after HIV testing. A
study suggested that an additional benefit of HIVST may be
the option to test at the point of sex, and then making a deci-
sion regarding whether or not to have sex based on the test
results [33]. This suggested that HIVST could reduce high-
risk sexual behaviors among MSM, but long-term changes
in their risky sexual behaviors require further study.

This study has certain limitations. First, participants in
this study were recruited on the Internet, and follow-up
investigations were also conducted online using a well-
established MSM social platform. Therefore, this study may
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not be representative of the MSM who do not use social
media. Second, some questions about sexual behaviors in
the questionnaire were rather sensitive. This may result in a
social desirability reporting bias, especially given the stigma
surrounding HIV and MSM. Finally, further exploration of
the feasibility and acceptability of secondary distribution
of self-test kits among MSM with lower economic status
should be considered for future research.

In conclusion, compared with first-time HIV testers, non-
first-time HIV testers were more active in terms of their
sexual behaviors and had greater awareness of HIV testing.
First-time HIV testers had a higher HIV-positive rate than
non-first-time testers. After HIV self-testing, the high-risk
sexual behaviors of all participants were decreased. Further
implementation studies are needed to discover more “first-
time testers” and change the sexual behaviors among MSM
and other key populations through HIV self-testing.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s10461-022-03927-8.
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