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Background: To help inform regarding HIV self-testing (HIVST) upscale, we assessed the determinants of recent HIVST uptake among men who have sex with men (MSM) in Jiangsu province, China.

Methods: We conducted a convenience online survey from March to April, 2020 among men aged ≥16 years, who had ever had sex with other men. Statistical analysis included Pearson's chi-square test, bivariate correlation, and multivariable logistic regression. p < 0.05 was considered statistically significant.

Results: Of the total 692 participants, 69.5% (481) were aged between 18 and 40 years, and 65.9% (456) had reportedly ever self-tested. Using HIVST for first HIV test (aOR = 1.98, 95% CI: 1.21–3.26), perceiving HIVST as more private (aOR = 1.41, 95% CI: 0.85–2.35), and users not needing to go to a health facility (aOR = 1.68, 95% CI: 1.20–2.34) were associated with recent HIVST as facilitating factors.

Conclusion: HIVST uptake rate has increased among Jiangsu MSM and can be further promoted by healthcare workers routinely recommending HIVST to their clients.
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INTRODUCTION

HIV continues to be a global public health concern regardless of the gradual decrease in HIV-related morbidity and mortality observed in the last decade (1). Irrespective of successful advances in improving the access to preventive therapy and antiretroviral therapy (ART) coverage, HIV incidence among marginalized population (such as men who have sex with men (MSM) remains on the rise globally (2). In China, MSM constituted 25.5% (N = 34,358) of all new HIV cases recorded in 2017 and have become the focused group of attention in most developed regions of China (3). A recent systematic review reported the prevalence of HIV among MSM in China to be 5.7% (95% CI: 5.4–6.1) with an increasing trend observed from 2001 to 2018 (4). Jiangsu province is one of the most developed provinces in the southeastern region of China. Similar to the national trends, HIV prevalence and incidence has increased among MSM in Jiangsu province over the past decade, and same sex transmission among men accounted for 54.2% (N = 24,592) of all new HIV cases recorded in 2020 (5, 6). According to previous studies, HIV incidence among MSM in the Jiangsu province increased from 5.10% in 2011 to 6.62% in 2015 (5).

Given the substantial burden of HIV among MSM and the unique barriers to HIV prevention faced by this susceptible population, HIV diagnosis among MSM has extensively been delayed (7). In response to the escalating HIV epidemic among MSM, China implemented comprehensive prevention strategies over the past decade. Particularly in Jiangsu province, the local government established about 350 voluntary HIV testing and counseling (VCT) centers to provide gay-friendly facility-based HIV testing services. In addition, the growing number of established MSM Community-Based Organizations (CBOs) provided peer-led HIV rapid testing and referrals for treatment. Regardless, reasons like the fear of stigma and discrimination and concerns about confidentiality continue to discourage facility-based HIV testing uptake among MSM to date. Hence, there was a need for more innovative strategies to overcome these barriers and expand HIV testing among MSM.

HIV self-testing (HIVST) is a process whereby a person who wants to know his or her HIV status collects a specimen, performs a test, and interprets the test result in private (8). The World Health Organization (WHO) recommended the strategy in 2016 after a comprehensive review of 32 randomized controlled trials (RCTs) that showed HIVST to increase HIV testing uptake (9, 10).

In addition, many studies have found HIVST acceptable to various marginalized populations (including MSM) and feasible in multiple settings (11–14). For MSM who have never tested for HIV, HIVST may represent a suitable option as it offers privacy, confidentiality, and is easy to use (15, 16). The comprehensive strategy extends an additional degree of convenience by allowing users to test in a place and at a time that they feel comfortable. In addition, HIVST being a cost-effective intervention could reduce the financial burden of seeking HIV testing services in health facilities and the cost of national HIV intervention (17–19).

To date, HIVST has invariably played an influential role in helping reach hidden MSM with HIV testing services in China since its introduction (20). The strategy fulfilled a prominent role in keeping HIV testing services available during the COVID-19 epidemic when access to facility-based HIV testing was impossible (21–23).

However, upscaling HIVST to the national level is delayed due to social barriers hindering HIVST uptake. In addition, published studies that access the uptake rate of HIVST among MSM in Jiangsu province are uncommon to date. Therefore, our study aimed to objectively assess current HIVST uptake among MSM in Jiangsu province, China, and identify the barriers and facilitators promoting scaling up HIVST.



METHODS


Study Design and Participant Recruitment

A convenience online survey was conducted between March and April, 2020 to evaluate MSM social demographic characteristics, sexual and HIV testing history, and attitude toward HIVST in Jiangsu, China. The questionnaire was created by our study group and revised by focus group discussion with key opinion leaders (KOL) and volunteers from local MSM community. Links to the online survey were promoted via local MSM-led CBOs and on social media (WeChat and QQ). The criteria for eligible participants included those born biologically male, at least 16 years of age, had ever tested for HIV, and had ever had anal sex with a man during the last 6 months. Interested participants were asked to click the link and then directed to the survey eligibility screening page, which was hosted on wjx.cn. Participants meeting the eligibility criteria were directed to an informed consent page before beginning the survey where data was collected.



Data Collection

Socio-demographic characteristics included age, marital status, highest education level, monthly income, sexual orientation, and disclosure of sexual orientation to others apart from sexual partners and healthcare workers. Sexual and HIV testing history variables included number of sexual partners, condom use rate, HIV testing frequency in last 6 months, and HIV status.

HIV testing variables included HIVST experiences, facilitators, and barriers to HIVST including privacy, operation, and cost, which were analyzed with the help of a real-time test reader which could recognize and send result interpretation to testers. Participants also had to report if they had ever self-tested for HIV, the number of times they self-tested last year, the means of acquiring HIVST kits, whether they used HIVST for first-ever HIV test, if they had ever been administered (given) an HIVST by other people, if they had ever had a positive result in any self-test(s), and if they had ever considered using an HIVST kit to test a sex partner before having sex.

Furthermore, we evaluated the attitudes toward HIVST by asking the participants about the comfortable ways to report HIVST results to others (including healthcare workers), preferred means of reporting HIVST results, anxiety or concerns regarding HIVST, confidence in coping with HIVST results, and recommendations that could encourage them to opt for HIVST.



Measures

We defined HIVST as an individual administering an HIV test to himself and interpreting the result in private, rather than at a facility. Recent HIVST referred to having self-tested at least once in the preceding year. We defined the HIVST uptake rate as the proportion of our study participants that had ever self-tested before the study. We categorized participants who had previously used HIVST kits as ever self-tested, and participants who had never used HIVST kits as never self-tested.



Data Analysis

We descriptively summarized the socio-demographic characteristics, sexual behaviors, and HIV testing history of the participants, by comparing those who had ever self-tested with those who had never self-tested. A descriptive analysis was also conducted to summarize the attitudes of the participants toward HIVST by a group. Pearson's chi-square test was used to test for statistically significant differences in opinions and beliefs between the two groups about the importance of HIVST. Logistic regression was used to investigate associations between socio-demographic and behavioral variables, and HIVST (self-testers vs. non-self-testers). Variables found to be marginally associated (a priori determined as p < 0.20) with HIVST uptake in crude bivariate analysis were included in a multivariable logistic regression model. Statistical significance was defined as p < 0.05. All analyses were performed using SPSS software (IBM SPSS statistics version 20.0.0).




RESULTS

Overall, 716 participants clicked the link and initiated the survey, but we excluded 24 participants for various reasons (12 were women, nine were under 16 years old, and three reported no anal sex with a man in the last 6 months).


Socio-Demographic Characteristics and Sexual Behaviors

Overall, the majority of participants (53.3%, 369) were in the age group of 26–40 years, 30.5% (211) were aged over 40 years, and 16.2% (112) were aged 25 years and below. Most of the participants (67.5%, 467) self-identified as gay, 51.3% (355) had a college or university degree, and 55.2% (382) had a monthly income over 6,000 RMB. Among the participants, 49.1% (340) were single, 79.8% (552) had disclosed their sexual orientation to others apart from their sexual partners, and the majority of them had met their sexual partners through online platforms (85.8%, 594). Many participants (63.2%, 437/692) had at least one regular sexual partner, and few (26%, 180/692) reported having multiple temporary sexual partners in the preceding 6 months. Unprotected anal intercourse was more frequent among MSM with their regular partners than with casual partners in the last 6 months (26.6 vs. 10.8%). Table 1 further summarizes the socio-demographic and sexual behavioral characteristics of the participants.


Table 1. Descriptive summary of participants' socio demographic characteristics and sexual behaviors.
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HIV Testing and Self-Testing Experience

Of the 692 participants, 65.9% (456) had ever self-tested for HIV and 15.9% (102) were reportedly living with HIV (PLWH). Many participants (67.8% self-testers and 37.7% non-self-testers) tested for HIV every 3 months. Most participants (71.5%, 495) tested for HIV more than twice in the preceding year, of which 65.9% (456) had ever self-tested, and 42.5% (194) used HIVST for their first-ever HIV test. The majority of the participants (81%, 560) had also considered home testing with a partner right before sex.

Among the 59.6% (365/612) participants that self-tested in the preceding year, 77.8% (284/365) of them self-tested more than twice. In addition, among 69.6% (71/102) of PLWH who had ever self-tested, 76.1% (54/71) reportedly used HIVST for their first-ever HIV test and obtained reactive results. Among the PWLH, 52.9% (54/102) of all positives discovered their status through HIVST. A total of 41.9% (191) of ever self-tested participants bought HIVST kits online, 36.6% (167) obtained the kits from implementation programs, and 33.6% (153) got tested by a friend (including a sexual partner). About half of the participants (58.8%) received an HIV self-test from other people, and 11.8% (54/456) obtained reactive results in at least one of their HIVSTs. In addition, 42.5% (194) of participants used the HIVST kit for their first-ever HIV test. Further details on the self-testing history of the participants are summarized in Table 2.


Table 2. HIV self-testing experience among MSM in Jiangsu province, China, 2020.
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Reporting of HIV Self-Testing Results

Table 3 shows the distinctions in opinions and beliefs about the importance of HIVST among ever self-tested and never self-tested participants. Among 456 ever self-tested participants, 53.1% were most comfortable sharing their HIVST result with a researcher/healthcare worker in person, while 35.7% were comfortable using an automated test reader. Never self-tested participants were comfortable using an electronic test reader (45.8%) and reporting in person (41.9%). The majority of self-testers (60.1%, 274) preferred reporting HIVST results by sending a picture of the used self-test kit, whereas 44.1% preferred to submit the results in person. Among the participants, 60.1% (274) self-testers and 40.7% (96) non-self-testers used a home HIV test kit to test a sexual partner before having sex. Few self-testers (32.5%, 148) and non-self-testers (23.7%, 56) were anxious about waiting for their HIVST results, while more number of never self-tested participants (50.0%) compared to self-testers were anxious about understanding their HIVST results. Ever self-tested participants were much more confident than never self-tested participants about coping with waiting for a few days for results from a clinic (83.3 vs. 69.5%), waiting 15–20 mins for HIVST results (69.3 vs. 54.2%), and getting a reactive HIVST result (67.8 vs. 46.6%). The majority of never self-tested participants (84.3%, 199) were likely to use HIVST if recommended by a healthcare provider and a sexual partner (69.5%, 164).


Table 3. Disparities of opinions and belief about HIV self-testing importance between participants whoever self-tested for HIV or not.
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Factors Associated With Recent HIVST Uptake

In adjusted logistic regression shown in Table 4, participants who had a regular sexual partner in the last 6 months were less likely to have recently self-tested (aOR = 0.61, 95% CI: 0.43–0.86). Also, having obtained HIVST kits from a research project (aOR = 0.43, 95% CI: 0.24–0.77) was associated with decreased odds of recent HIVST. However, using HIVST for first-ever HIV testing (aOR = 1.98, 95% CI 1.21–3.26) and prefer HIVST as no needing to go to a hospital or clinic (aOR = 1.68, 95% CI 1.20–2.34) were positively associated with recent HIVST uptake. None of the socio-demographic characteristics were associated with recent HIVST among MSM participants.


Table 4. Factors associated with recent HIVST (self-testing at least once last year) among MSM in Jiangsu province, China 2020.
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Facilitators and Barriers of HIVST

Privacy (89.3%), convenience (68.1%), ability to self-test (63.3%), the opportunity for partner testing at the same time (49.9%), and being less embarrassing (47.1%) were the top five facilitators for HIVST uptake among all participants. Alternatively, the absence of additional sexual healthcare services (48.7%), no professional guide (43.8%), fear of less accurate result (38.4%), cost of kits (27.9%), and difficulty in performing testing (19.2%) were the main barriers cited (Table 5).


Table 5. Facilitators and barriers to HIVST uptake among MSM in Jiangsu province of China, 2020.
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DISCUSSION

HIV self-testing could effectively expand HIV testing and promote HIV case identification. This study extends the present literature by analyzing the facilitators and barriers of HIVST and explores the driving forces of recent HIVST uptake among MSM in Jiangsu province. In our study, only 65.9% of the participants had ever self-tested, while 80% had self-tested at least once recently (in the preceding year). We also noted that having used HIVST for the first-ever HIV test was positively associated with recent self-testing. Furthermore, not needing to go to a facility for HIVST increased the odds of recent HIVST. However, having a regular partner in the preceding 6 months decreased the odds of recent HIVST. Privacy, convenience, and the ability to self-test were the key driving factors of HIVST uptake, while being unable to have a full sexual health check-up and the presence of a healthcare worker during HIVST remained barriers. HIVST is nevertheless a vital strategy for increasing HIV testing coverage, and there is an urgent need to further promote HIVST among MSM.

Though HIVST uptake rate among MSM in Jiangsu province has improved, there is still room for further improvement. According to our findings, only 65.9% of MSM in our study had ever self-tested for HIV. Our observed rate is higher than the rates found in a study conducted in the province in 2014 (26.2%) (24), and in recent studies conducted in Brazil (49.1%) (13) and China (25). Considering the limitations of facility-based testing and the impact of COVID-19, upscaling HIVST uptake among Chinese MSM will require more efforts. We speculate that the combined effects of various governments and CBO-led HIVST intervention projects accounted for this increase and could improve rates with additional strategies. For example, projects could use crowdsourcing to enhance the impact of HIVST interventions, as it had increased HIVST uptake among MSM by almost two-folds in a recent study (26). Also, intervention programs should expand digital and secondary distribution methods as they have been proven effective in reaching hidden MSM (27, 28). In addition, the government should consider adopting digital and cellular reporting systems to facilitate timely reporting of results and linkage to post-HIVST care (29–31). Moreover, the country needs policies to standardize HIVST delivery and reporting systems before upscaling HIVST for a nationwide rollout (20).

In addition, HIVST increased HIV testing frequency among MSM. Similar to findings of previous studies (32), we found that ever self-tested MSM reported higher rates of recent HIV testing than never self-tested participants. We also observed that the majority of the participants who frequently tested for HIV (two or more times per year) used HIVST. Our findings further conform to the findings of a recent study in which HIVST was found to significantly increase the frequency of bi-annual HIV testing from 337.8% before the study to 84.5% among South African MSM (33). The findings of a systematic review also support this view with their conclusion that HIVST could increase HIV testing frequency and reach first-time HIV testing among MSM (34). Accordingly, access to HIVST kits should be improved using online service platforms, secondary distribution, and partner testing interventions to improve the rate of routine HIV testing among MSM.

HIV self-testing could also facilitate early HIV diagnosis, as we found that the majority of PLWH in our study (76.1%) first discovered their status through HIVST. This observation is higher than the 3.5% of positives identified by HIVST among a population of MSM who had never tested for HIV in a previous study (30). Thus, HIVST could be vital for the timely diagnosis in MSM with high sexual risk behaviors, who might refuse facility-based testing. The strategy could also save money for individuals residing in remote places and reduce the national investment in HIV prevention interventions. Hence, there is a more urgent need to upscale HIVST in China to the national level.

Furthermore, we found that MSM who used HIVST for their first-ever HIV test were more likely to use HIVST often. The theory of health belief, which suggests that perceived benefits in the utilization of health services influence the attitude and continued use of the services to form a behavior, could explain this observation (35). Therefore, we believe that the benefits for users of HIVST, which include the ease of use, convenience, and privacy, may have contributed to this observation. However, we also found that having a regular partner reduced the odds of recent HIVST among MSM. MSM in committed relationships or those with a regular partner feel a decreased sense of being at risk of HIV infection due to trust. It also implies that MSM who consider HIVST with casual partners before sex perceive higher risk of exposure to HIV infection and the need to test (36). We consider partner testing before sex a strategic way to assess risk, and recommend that it should be encouraged by ensuring unrestricted access to HIVST kits at multiple levels. Therefore, the government and CBOs should focus more on HIVST promotion at vantage points where casual hookups are more likely to occur (including online platforms). HIVST promotion interventions should also highlight the benefits of couple testing for MSM to encourage routine testing among MSM with regular partners. In addition, we require policies to enable healthcare workers to offer or recommend HIVST to their MSM clients as part of the routine services.

Notably, low self-efficacy persists as a barrier to HIVST uptake. In our study, only 34.2% of MSM participants were confident about conducting HIVST correctly, while 39.9% reported they might be anxious about interpreting HIVST results accurately. Unfortunately, a previous study conducted in China made similar observations when the study participants cited anxiety regarding conducting HIVST in an incorrect manner as a barrier to its use (24). Nonetheless, these barriers can be mitigated by improving the knowledge on HIVST among MSM, enhancing accessibility to HIVST procedures, and providing assistance services, especially to never self-tested MSM. Therefore, we recommend that HIVST kit retailers and distributors should provide detailed practical guidelines on HIVST kit operation as part of pre-test counseling. In addition, test kit developers should consider making pictorial HIVST guidelines freely available online for easy reference by users. Online video tutorials in local dialects explaining HIVST procedures are also needed for easy referencing. Also, healthcare providers should utilize the existing cellular and digital platforms to extend supervision to HIVST users. Furthermore, researchers should investigate automated systems that are capable of ascertaining test accuracy and reading rapid test results for future use.

Overall, our study findings have implications for nationwide HIVST promotion and upscale. Considering the increasing trend in HIVST uptake rate among MSM in China, it is imperative for the government to consider the development of HIVST-related technologies to resolve barriers linked to care and eliminate errors by users. This is very important as facilitating the development of a standard, simple, and accurate result interpretation system will better promote the utilization of HIVST. In addition, with the availability of 5G, online-operation-guides, and artificial intelligence (AI) systems, the adoption of digital media technology to compliment pre- and post-HIVST counseling efforts could further ease HIVST services for MSM.

This study has several limitations. First, the survey captured a convenient sample of MSM online in the Jiangsu province of China through a cross-sectional study design, which implied that the study participants were younger and more active on the internet. Consequently, our findings may not accurately represent the Chinese MSM population in Jiangsu. Second, all the results from data analysis were based on self-reported information, which may suffer from information bias. However, since computer-based surveys are more convenient for collecting sensitive information, we believe the information bias may not have a significant impact on the current study. Third, we did not collect data about the acceptability of HIVST compared to facility-based testing among never-tested MSM, which could have presented an added advantage for the promotion of HIVST among harder-to-reach MSM. Also, the impact of using HIVST for first-ever HIV test on recent HIVST uptake may be over- or under-estimated. Hence, this finding should be interpreted with caution. Future studies should also seek to review and access the direct impact of using HIVST for first-ever HIV test and recent HIVST.



CONCLUSION

Our findings show that HIVST has surpassed facility-based testing and continues to play an essential role in reaching key populations. Though HIVST uptake among Jiangsu MSM has increased, further promotion is needed to increase the reach. As such, MSM who visit healthcare facilities should be encouraged to help in distributing HIVST kits to their intimate partners and peers. Additionally, healthcare providers should provide more information and recommend HIVST to their key client population. There is also a need for more propaganda about HIVST accuracy and availability in China and innovative ways to improve the reading of test results for users. Executing these approaches will help to expand HIVST uptake among MSM in Jiangsu province.
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Once

Twice

Thrice

4times and above

Know your HIV status

Yes

No

HIV status

Positive

Negative

“p < 0.001, RMB = Chinese Renminbi.

Total

n =692 (%)

112(16.2)
185 (26.7)
184 (26.6)
155 (22.4)
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75 (28.4)
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642 (92.8)
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HIVST experience

Ever
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27(5.9)
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Never
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Variables

Ever self-tested for HIV
Tested for HIV at least once last year
Self-tested for HIV last year
Never
Once
Twice
Thrice
4times and above
Number of those tested last year who used HIVST
Tested for HIV once last year using HIVST
Tested for HIV twice last year using HIVST
Tested for HIV more than twice using HIVST
Where did you obtain your HIV self-test kit
Bought oniine
Participated in research projects
From a friend including a sexual partner)
Other means
Pharmacy
Used HIVST kit for first HIV test
Ever been administered (given) an HIV self-test from
other people
Ever had a positive result in any of your HIV
self-test(s)
Yes
No
Could not read result
Number of PLWH who had ever used HIVST
Number of PLWH who used HIVST for first HIV test

Number of PLWH who obtained reactive results in
HIVST

Number of PLWH reactive HIVST confirmed positive
at a clinic or CDC

Total number of positives identified through HIVST

Total [%(n/N)]

65.9 (456/692)
88.4 (612/692)

47.3(327/692)
11.7 (81/692)
22.4(155/692)
9.2 (64/692)
9.4(65/692)
59.6 (365/612)
30.8 (36/117)
73.3(129/176)
62.7 (200/319)

41.9(191/692)
366 (167/692)
33,6 (158/692)
24.3(111/692)
5.5(25/602)
42.5(194/692)
58.8(407/692)

11.8 (54/456)
85.2 (389/456)
2.9(18/456)
69.6 (71/102)
76.1 (64/71)
76.1 (64/71)

100 (54/54)

52.9(64/102)

CDC, Center for Disease Control and prevention; PLWH, Persons living with HIV; HIVST,

HIV self-testing.
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