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Abstract
Objectives  Previous studies have demonstrated that 
rectal douching (RD) is associated with HIV acquisition 
among men who have sex with men (MSM). However, 
the precise mechanism underlying the association 
between RD and HIV remains unclear.
Methods  We recruited participants over WeChat from 
October 2017 to October 2018. Respondents received 
mailed HIV self-testing kits, uploaded images of HIV 
self-test results and completed an online electronic 
questionnaire simultaneously. The questionnaire assessed 
sociodemographic characteristics, RD practices and 
sexual risk behaviours. HIV status was measured as 
the result of the HIV self-testing. The Baron and Kenny 
statistical method was used to assess the association 
between RD and HIV, controlling for condomless anal 
intercourse (CAI) and rectal bleeding.
Results  Of 1365 participants, 39.93% (545/1365) 
reported RD in the past 6 months, 60.07% had multiple 
male sexual partners and 43.08% had CAI in the past 
6 months. The prevalence of HIV, based on self-testing, 
was 3.37% (46/1365). Multivariable logistic analysis 
showed RD was significantly associated with bottom 
sexual role (adjusted OR (aOR) 14.0; 95% CI 9.8 to 
20.2), having multiple male sexual partners (aOR 1.8; 
95% CI 1.4 to 2.2), CAI (aOR 1.3; 95% CI 1.0 to 1.6), 
rectal bleeding (aOR 2.0; 95% CI 1.6 to 2.6) and HIV 
infection (aOR 1.9; 95% CI 1.0 to 3.4). Baron and Kenny 
analysis found both CAI (aOR 2.2; 95% CI 1.2 to 4.1) 
and rectal bleeding (aOR 1.9; 95% CI 1.0 to 3.4) play a 
mediating role in the association between RD and HIV.
Conclusions  Our study results confirmed the 
relationship between RD and HIV, and found CAI and 
rectal bleeding mediated HIV infection in Chinese MSM 
who douched. Strategies should be encouraged to 
strengthen health education and reduce high-risk sexual 
behaviour in order to reduce the risk of HIV in MSM 
who use enemas. Rectal microbicides may represent 
an efficient means of providing HIV prophylaxis among 
MSM.

Background
The epidemic of HIV infection remains dispropor-
tionately high globally among men who have sex 
with men (MSM).1 2 China also faces a significant 

challenge imposed by the HIV epidemic among 
certain populations, particularly MSM. National 
surveillance data have indicated that the preva-
lence of HIV among MSM increased from 0.9% in 
2003 to 8% in 2015.3 4 Given the disproportion-
ately high burden of HIV infection among MSM, 
it is essential to understand the sexual behaviours 
and preferences of this key population in order to 
develop a novel and effective strategy to prevent 
HIV infection.

Rectal douching (RD) is the act of using tools 
to insert liquid into the rectum for the purpose 
of cleansing. Recent research has raised concerns 
over the association between RD and HIV infec-
tion. A large-scale cross-sectional study, involving 
112 countries and 1725 respondents, demon-
strated that 66% of participants reported experi-
encing RD during their lifetime.5 Several previous 
studies have reported that RD is associated with an 
increased prevalence of HIV in MSM.6–9 There are 
various explanations for the association between 
RD behaviour and HIV infection. Traditionally, it 
was assumed that RD might result in damage being 
incurred by the effect of friction on the single-cell 
epithelium of the rectum, thereby facilitating the 
entry of pathogens and increasing the acquisition 
of HIV and other STIs.10 11 Some academics assume 
that RD is correlated with STIs, including chla-
mydia and gonorrhoea,12 hepatitis B virus (HBV) 
and hepatitis C virus (HCV),13 14 and therefore 
increases the risk of HIV infection by an indirect 
manner. Previous studies have also investigated the 
association between RD and certain high-risk sexual 
behaviours. For example, Noor’s study demon-
strated that MSM who douched were more likely 
to engage in unprotected anal intercourse (AI), and 
more likely to be associated with HIV, compared 
with those who did not.7 Furthermore, MSM who 
practised RD also reported a history of group sex 
and multiple sexual partners15 16; collectively, these 
behaviours increase the possibility of HIV infection. 
However, very little is known with regard to the 
potential role of high-risk sexual behaviour in the 
pathway associating RD with the acquisition of HIV.

The complex nature of this relationship 
suggested that a more accurate and complex model 
was needed in order to examine the associations 
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between RD, high-risk sexual behaviour and HIV infection. As 
expected, a mediation model was previously used to assess the 
mediating role of high-risk sexual behaviours in the association 
between recreational drug use (RDU) and HIV/STIs.17 Further-
more, previous studies of RD by MSM were mainly conducted 
in western countries, adopted small sample sizes and were only 
carried out at a small number of sites, thus limiting the generalis-
ability of the results. Therefore, we conducted a national, behav-
ioural and epidemiological online survey of Chinese MSM in an 
attempt to propose a conceptual model to assess the mediating 
role of high-risk sexual behaviours and the association of RD 
and HIV. We also aimed to acquire a significant body of data 
relating to the prevalence of RD and its association with HIV 
infection and high-risk sexual behaviour.

Methods
Study design
Between October 2017 and October 2018, we invited five oper-
ators of WeChat public platforms (software product of Tencent, 
Shenzhen, China), which were actively followed and used by 
their MSM fans, to help the project release HIVST recruit-
ment advertisements. Individuals were able to click the link of 
a recruitment advertisement to attend the HIVST project inclu-
sion criteria screening. MSM participants were eligible and are 
included in the project if they met all the following criteria: (1) 
born biologically male; (2) aged ≥18 years; (3) having no HIV-
positive test history previously; (4) self-reporting had oral or anal 
sex with other males at least once in their lifetime; (5) agreed to 
the study contents of this project and provided online informed 
consent. Then the eligible MSM participants were required to 
provide their address, phone number and nickname for getting 
HIV self-testing kits through express mail. After receiving the 
self-testing kit, the MSM respondents could complete HIV self-
testing following the detailed steps of instructions in the express 
mail. Then, respondents were required to upload their image 
of self-testing results, and meanwhile, complete an online elec-
tronic questionnaire and add the personal WeChat account that 
dedicated to this project to get help for the interpretation of 
the HIVST results and receiving questionnaire compensation 
fees. The researcher staff would review the results uploaded by 
respondents within 24 hours and give each respondent 15 RMB 
(US$2.4) through WeChat for the compensation of attending 
with the questionnaire survey.

Measures
Participants needed to complete a self-administrated electronic 
survey and reported their (1) demographic data, including age, 
monthly income, occupation, education and sexual orientation; 
(2) HIV sexual risk behaviours in the past 6 months, including 
whether reported practice of RD, the primary venue for seeking 
male sexual partners, predominant sexual role during AI in the 
past 6 months, the number of male sexual partners, the use of 
condoms and rectal bleeding; (3) recreational drug use in the 
past 6 months, including rush poppers, methamphetamine, 
amphetamine, tramadol, cocaine, ketamine and ecstasy; and 
(4) HIV test history, including lifetime HIV test history before 
attending this HIVST survey and average HIV test interval.

We acquired the HIV status of each participant by self-testing. 
A finger-prick-based HIVST kit (Wondfo, Beijing, China), 
approved by the Food and Drug Administration of China, was 
used in our study. Blood samples were obtained using disposable 
blood needles and collected by an EDTA-treated capillary. Then, 
the specimen of blood was dropped on the specimen reaction 

zone. Finally, Alera Retermine Chase solution was added onto 
the reaction zone.18 Respondents were then instructed to read 
the HIV testing results in approximately 15 min.18 To ensure the 
accuracy of HIV self-testing results, the instructions of HIVST 
kits detail each step of self-testing process in the form of pictures 
and text. Besides, a two-dimensional code is provided in the 
instruction, which allows participants to watch the operation 
video of HIVST by scanning the two-dimensional code. More-
over, we also provide a personal WeChat account and phone 
number dedicated to this project, and participants can contact 
us if they encountered any difficulties during the testing process. 
For individuals with a reactive HIV test result, we would provide 
advice for further HIV testing in order to confirm the diagnosis. 
If a positive diagnosis was confirmed, then we also referred the 
patient for treatment and care.

Statistical analysis
Chi-square statistics were used to compare the differences in 
demographics, HIV risk behaviours, and HIV test variables 
between MSM who reported RD and those who did not. 
Multiple logistic regressions were also used to estimate the asso-
ciations between RD and condomless anal intercourse (CAI), 
RDU, multiple male sexual partners, rectal bleeding, HIV infec-
tion and other variables.

We also used the mediation model, using the methods 
described by Baron and Kenny.19 We performed a series of regres-
sion models to estimate the mediating role of CAI and rectal 
bleeding on the association between RD and HIV. In the media-
tion model, CAI (M1) and rectal bleeding (M2) served as media-
tors, RD served as an independent variable (X) and HIV served 
as a dependent variable (Y). First, we regressed CAI on RD, 
and then regressed HIV on RD and CAI, respectively. Finally, 
we regressed HIV on both RD and CAI. Similarly, we further 
estimated the mediating effect of rectal bleeding on the associ-
ation between RD and HIV. Demographic variables, including 
age, monthly income and occupation, which showed statistical 
significance in the bivariate analyses, based on whether an enema 
was used, were controlled as covariates for each multiple logistic 
regression.

All statistical analysis was carried out using SPSS V.22.0. The 
regression coefficient of each equation was estimated by adjusted 
OR (aOR) and 95% CIs. A two-tailed alpha of 0.05 was consid-
ered to be statistically significant.

Results
Demographic data
In total, 1701 MSM from 30 provinces in mainland China 
applied for self-testing kits during 2017–2018. Of those who 
applied, 1501 (88.24%) conducted self-testing and completed 
the survey. After the exclusion of MSM who did not answer ques-
tions related to RD practices in the past 6 months, or those that 
failed to upload their HIV self-testing results, 1365 (80.24%) 
eligible participants were included in the final analysis (figure 1). 
The sociodemographic information of these MSM participants 
is shown in table 1. The analysis showed that 51.36% of respon-
dents were 25 years or older, had a monthly income of US$300–
900 or higher (66.30%), and had attended high school or college 
(95.97%). In addition, the majority of the participants identified 
their sexual orientation as homosexual (70.92%).

RD, high-risk sex and HIV test results
Of the 1365 respondents, 545 (39.93%) reported that they had 
used rectal douches over the past 6 months. Furthermore, 60.07% 
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Figure 1  Flowchart of study recruitment, eligibility, and analysis 
among MSM population. CAI, condomless anal intercourse; MSM, men 
who have sex with men.

Table 1  Social and behavioural characteristics and HIV prevalence 
among Chinese MSM (n=1365)

Variables Total

Rectal douching 
in the past 
6 months

Without rectal 
douching in the 
past 6 months

P value*

(=545) (=820)

N (%) N (%)

Age (years)

 � ≥25 701 305 (56.0) 399 (48.7) 0.008

 � <25 664 240 (44.0) 421 (51.3)

Monthly income (US$)

 � <300 460 153 (28.1) 307 (37.4) 0.002

 � 300–900 568 246 (45.1) 322 (39.3)

 � >900 337 146 (26.8) 191 (23.3)

Occupation

 � Full-time employment 783 341 (62.6) 442 (53.9) 0.002

 � Unemployed/retired/
 � students/others

582 204 (37.4) 378 (46.1)

Education

 � Junior school or below 55 25 (4.6) 30 (3.7) 0.488

 � High school 386 160 (29.4) 226 (27.6)

 � College or above 924 360 (66.0) 564 (68.7)

Sexual orientation

 � Homosexual 968 431 (79.1) 537 (65.5) <0.001

 � Other 397 114 (20.9) 283 (34.5)

Predominant sexual role during AI in the 
past 6 months†

 � Top 420 54 (10.4) 366 (53.1) <0.001

 � Versatile 360 196 (37.8) 164 (23.8)

 � Bottom 427 268 (51.7) 159 (23.1)

Primary venue for seeking male sexual 
partners

 � Internet apps 1165 478 (87.7) 687 (83.8) 0.045

 � Non-internet apps 200 67 (12.3) 133 (16.2)

No of male sexual partners in the past 
6 months

 � ≥2 820 371 (68.1) 449 (54.8) <0.001

 � 0–1 545 174 (31.9) 371 (45.2)

CAI in the past 6 months

 � Yes 588 253 (46.4) 335 (40.9) 0.042

 � No 777 292 (53.6) 485 (59.1)

Rectal bleeding in the past 
6 months

 � Yes 466 236 (43.3) 230 (28.0) <0.001

 � No 899 309 (56.7) 590 (72.0)

Recreational drug use in the 
past 6 months

 � Yes 464 273 (50.1) 191 (23.3) <0.001

 � No 901 272 (49.9) 629 (76.7)

Lifetime HIV testing history 
before

 � Yes 1011 439 (80.6) 572 (69.8) <0.001

 � No 354 106 (19.4) 248 (30.2)

Average HIV test interval‡

 � ≤6 months 484 237 (54.0) 247 (43.2) 0.001

 � 6–12 months 229 97 (22.1) 132 (23.1)

 � ≥12 months or interval is 
not fixed

298 105 (23.9) 193 (33.7)

HIV status

 � HIV self-testing positive 46 26 (4.8) 20 (2.4) 0.019

 � HIV self-testing negative 1319 519 (95.2) 800 (97.6)

Recreational drug use: psychoactive drug to alter one's mental state in a way that modifies emotions, 
perceptions and feelings for recreational purposes, including rush poppers, methamphetamine, 
amphetamine, tramadol, cocaine, ketamine and ecstasy.
*Unadjusted p values calculated by the χ2 test.
†There were 158 participants who had no anal intercourse in the past 6 months.
‡There were 354 participants who had not tested for HIV previously.
AI, anal intercourse; CAI, condomless anal intercourse; MSM, men who have sex with men.

of respondents reported that they had multiple male sexual part-
ners, and 43.08% had reported CAI in the past 6 months; 46 
MSM participants reported positive HIV test results. The preva-
lence of HIV, based on self-testing results, was 3.37% (46/1365). 
After adjustment for demographic variables, multivariable anal-
ysis showed that those who used rectal douches were signifi-
cantly associated with taking anal sex as bottom role (vs top role) 
(aOR 14.0; 95% CI 9.8 to 20.2) or versatile role (vs top role) 
(aOR 9.2; 95% CI 6.4 to 13.3), seeking male sexual partners 
from the Internet (aOR 1.4; 95% CI 1.0 to 1.9), multiple male 
sexual partners (aOR 1.8; 95% CI 1.4 to 2.2), CAI (aOR 1.3; 
95% CI 1.0 to 1.6), RDU (aOR 3.3; 95% CI 2.6 to 4.1), rectal 
bleeding (aOR 2.0; 95% CI 1.6 to 2.6), recent testing for HIV 
(aOR 1.8; 95% CI 1.3 to 2.4) in the past 6 months, and a higher 
HIV prevalence (aOR 1.9; 95% CI 1.0 to 3.4), compared with 
those who did not use RD (table 2) (each p<0.05).

Association between RD and CAI, rectal bleeding and HIV
RD was significantly associated with HIV infection (aOR 1.9; 
95% CI 1.0 to 3.4). Mediation analysis, in which CAI was consid-
ered as a potential mediator for the association between RD and 
HIV infection, showed that CAI was independently associated 
with both RD (aOR 1.3 95% CI 1.0 to 1.6) and HIV infection 
(aOR 2.3; 95% CI 1.3 to 4.3). When CAI and RD were both 
included in this model, the association between CAI and HIV 
infection (aOR 2.2; 95% CI 1.2 to 4.1) remained significant; 
however, non-significant associations were identified between 
RD and HIV infection (aOR 1.8; 95% CI 1.0 to 3.2). Thus, CAI 
serves as a significant mediator in the association between RD 
and HIV infection (table 3).

Analysis of the potential mediating role of rectal bleeding in 
the association between RD and HIV infection is also presented 
in table 3. A significant association was identified between rectal 
bleeding and HIV (aOR 1.9; 95% CI 1.0 to 3.4) in mediation 
analysis. We also identified that rectal bleeding also served as 
another mediator in the association between RD and HIV 
infection.

Discussion
To our best knowledge, this is the first national-level study to 
assess the RD behaviour and its correlation with HIV in MSM 
population, and this study also demonstrates the role of some 
high-risk sexual behaviours in the mediating of association 
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Table 2  Multivariate association between rectal douching and 
behavioural characteristics and HIV prevalence among Chinese MSM 
(n=1365)

Variable

Rectal douching in the past 6 months

% (n/total)
Adjusted model
aOR (95% CI) P value*

Predominant sexual role during AI 
in the past 6 months†

 �   �   �

 � Top 12.9 (54/420) Ref  �

 � Versatile 54.4 (196/360) 9.2 (6.4 to 13.3) <0.001

 � Bottom 62.8 (268/427) 14.0 (9.8.0 to 20.2) <0.001

Main venue for seeking male sexual 
partners

 �   �   �

 � Internet app 41.0 (478/1165) 1.4 (1.0 to 1.9) 0.046

 � Non-internet app 33.5 (67/200) Ref  �

No of male sexual partners in the 
past 6 months

 �   �   �

 � ≥2 45.2 (371/820) 1.8 (1.4 to 2.2) <0.001

 � 0–1 31.9 (174/545) Ref  �

CAI in the past 6 months  �   �   �

 � Yes 43.0 (253/588) 1.3 (1.0 to 1.6) 00.038

 � No 37.6 (292/777) Ref  �

Rectal bleeding in the past 6 months  �   �   �

 � Yes 50.6 (236/466) 2.0 (1.6 to 2.6) <0.001

 � No 34.1 (309/905) Ref  �

Recreational drug use in the past 
6 months

 �   �   �

 � Yes 58.8 (273/464) 3.2 (2.6 to 4.1) <0.001

 � No 30.2 (272/901) Ref  �

Lifetime HIV testing history  �   �   �

 � Yes 43.4 (439/1011) 1.7 (1.3 to 2.2) <0.001

 � No 29.9 (106/354) Ref  �

Average HIV test interval‡  �   �   �

 � ≤6 months 49.0 (237/484) 1.8 (1.3 to 2.4) <0.001

 � 6–12 months 42.4 (97/229) 1.3 (0.9 to 1.9) 0.105

 � ≥12 months or interval is not 
fixed

35.2 (105/298) Ref  �

HIV status  �   �   �

 � Self-testing positive 56.5 (26/46) 1.9 (1.0 to 3.4) 0.038

 � Self-testing negative 39.3 (519/1319) Ref  �

Recreational drugs: psychoactive drug to alter one's mental state in a way that modifies emotions, 
perceptions and feelings for recreational purposes, such as methamphetamine, cocaine, ketamine, bath 
salts and rush poppers.
*Multivariate logistic regression models were controlled for age, monthly income and occupation.
†There were 158 participants who had not anal intercourse in the past 6 months.
‡There were 354 participants who had not tested for HIV previously.
aOR, adjusted OR; CAI, condomless anal intercourse; MSM, men who have sex with men; Ref, referent.

Table 3  Mediating effect of CAI and rectal bleeding on rectal douching and HIV infection in Chinese MSM

X−M M−Y X−Y (X, M)−Y

aOR (95% CI) P value aOR (95% CI) P value aOR (95% CI) P value aOR (95% CI) P value

Outcome: HIV infection (Y)

 � Rectal douching in the past 6 months (X) 1.3 (1.0 to 1.6) 0.038 N/A 1.9 (1.0 to 3.4) 0.038 1.8 (1.0 to 3.2) 0.061

 � CAI in the past 6 months (M1) N/A 2.3 (1.3 to 4.3) 0.007 N/A 2.2 (1.2 to 4.1) 0.010

 � Rectal douching in the past 6 months (X) 2.0 (1.6 to 2.6) <0.001 N/A 1.9 (1.0 to 3.4) 0.038 1.7 (0.9 to 3.1) 0.089

 � Rectal bleeding in the past 6 months (M2) N/A 2.0 (1.1 to 3.7) 0.020 N/A 1.9 (1.0 to 3.4) 0.044

The Baron and Kenny approach was used to analyse the mediating effect of CAI and rectal bleeding. Multivariate logistic regression models were controlled for age, monthly 
income and occupation.
aOR, adjusted OR; CAI, condomless anal intercourse; M, mediator; MSM, men who have sex with men; N/A, not applicable; X, exposure variable; Y, outcome variable.

between RD and HIV. Our mediation models found that CAI 
and rectal bleeding behaviours make a significant contribution 
to HIV risk in MSM who reported RD. The practice of RD was 
also associated with CAI, RDU, rectal bleeding and multiple male 

sexual partners. These findings provided further understanding 
of how RD is associated with HIV infection and provides valu-
able information for the prevention of HIV with regards to the 
use of enemas by MSM.

Though the prevalence of RD in Chinese MSM is lower 
than previously reported in developed countries (39.23% vs 
49%–54.3%),6 15 20 nearly 40% MSM in our study reported 
RD in the past 6 months, indicating the significant international 
prevalence of these behaviours. In our study, we found MSM 
with RD practice had higher odds of HIV infection. The odds 
of acquisition with HIV among MSM with RD practice in our 
study was relatively lower compared with that of a recent peer 
meta-analysis study (1.9 vs 2.8).21 One possible explanation is 
that because of fear of privacy leak, some MSM participants who 
attended the HIVST project were more reluctant to feed-back 
after a positive HIVST result is found. Moreover, the HIV prev-
alence of those MSM respondents who did not feed-back HIVST 
results may be higher than those who feed-backed, which may 
underestimate the effect on the actual total estimated prevalence 
of HIV among total MSM respondents. In addition, this may 
be due to differences in recruitment methods, over half study 
MSM subjects in the meta-analysis study were recruited through 
hospitals or clinics (60.7%), while all the MSM participants in 
our study were recruited through online sampling.

Our mediation analysis found that CAI and rectal bleeding 
act as mediators for the association between RD and HIV. The 
possible explanation is that the rectum’s single-celled epithelium 
could be damaged by friction and stimulation because of RD, 
thereby facilitating the entry of pathogens.11 22 Further, MSM 
who reported rectal bleeding had a higher risk of HIV infec-
tion during anal intercourse compared with those who did not. 
Simultaneously, high-risk sexual behaviours, such as CAI, may 
represent another potential mechanism underlying the associ-
ation between RD and HIV. One possible explanation is that 
MSM who reported RD often co-occurs with CAI, and the 
behaviour of CAI increased the odds of HIV infection among 
MSM. The findings of our study support the hypothesis of the 
association between RD and HIV, and provide a useful source of 
information to develop interventional strategies to help reduce 
the risk of HIV infection in MSM enema users.

Among Chinese MSM, there is a lack of social attention and 
media coverage of RD, which likely contributed to a general lack 
of awareness. Notably, our study found that MSM who reported 
RD mainly sought male sexual partners from the Internet and 
had recently tested for HIV. These findings provide a potential 
mode with which to offer educational materials via online and 
offline routes. Crowdsourcing, a scalable, cost-effective tool to 
aggregate community wisdom to solve problems and share solu-
tions with the public, has already been proven to have an effect 
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on the HIV testing and HIV pre-exposure prophylaxis (PrEP) 
among MSM.23 The novel approach of crowdsourcing that can 
improve community awareness of RD are needed (eg, a crowd-
sourcing video and image contest, etc). In addition, public health 
departments, community-based organisations and HIV testing 
agencies should also adopt significant roles in the improvement 
of awareness with regards to enema use, and provide strategies 
during HIV testing and consultation.

We found that MSM who reported RD was positively asso-
ciated with a number of high-risk sexual behaviours, including 
CAI, multiple male sexual partners, RDU and rectal bleeding; 
these findings were consistent with the existing literature.12 15 20 
Specifically, more recreational drugs were reported in those who 
practised RD than those who did not. This may be partly explained 
by the fact that RDU bypassed safer sex practices; for example, 
those who used enemas were also associated with unprotected 
sex during AI.24 In addition, the use of certain substances (eg, 
opioids) is associated with the possibility of intestinal dysfunc-
tion and constipation, thus potentially creating a demand for 
RD.25 26 Our data provide further evidence for the link between 
RD and high-risk sexual behaviour. The co-occurrence of these 
risk behaviours, including RD, is more likely to contribute to the 
acquisition of HIV among MSM,7 which indicates a need for 
interventional strategies to reduce HIV infection in this high-risk 
sexual environment. Antiretroviral therapy for PrEP has been 
widely applied in MSM population.27 Rectal microbicides repre-
sent another feasible option for HIV prophylaxis, if proven to 
be efficacious. Some academics have demonstrated high levels 
of interest in rectal microbicides in the MSM population.28 A 
gel and douched-based rectal microbicides, which meet the RD 
need of MSM population, could also provide them an impor-
tant option for both hygiene and HIV prophylaxis in the future. 
Future research should also examine the acceptance and poten-
tial barriers of rectal microbicides in Chinese MSM.

There are some limitations to this study that need to be 
considered. First, recall bias, and social desirability bias, may 
represent an issue as all variables in this study were measured via 
self-reporting. Second, a cross-sectional study cannot clarify the 
causal inference and mechanism between RD and HIV infection, 
and more longitudinal studies are further needed to determine 
the relationship between RD and HIV among MSM. Third, 
this study and most previous peer studies did not evaluate the 
effect of the timing of anal douching (before or after anal sex) 
and the anal douching devices (commercial RD devices or non-
commercial RD devices) on HIV among MSM; further research 
is required to address this issue. Fourth, compared with the 
number of HIV-negative MSM (n=1319), the number of HIV-
positive MSM (n=46) was much relative smaller, which limited 
the statistical power for some data analysis results of our study, 
so further related HIVST should be conducted to MSM popu-
lation with larger sample size or having higher HIV-prevalence 
level. Finally, the data described in this manuscript were mainly 
derived from HIV self-testing users; those who underwent HIV 
testing in the community or medical facilities were not included; 
this factor may reduce the generalisability of our data.

In summary, the practice of RD is highly prevalent among 
Chinese MSM. CAI and rectal bleeding both serve as mediators 
for the association between RD and HIV acquisition. MSM who 
reported the use of RD were also more likely to report multiple 
sexual partners, RDU and a high prevalence of HIV. The public 
health departments, community-based organisations and HIV 
testing agencies should now develop strategies to educate the 
MSM population about the risk of RD and provide health mate-
rials to increase awareness. Interventions to reduce high-risk 

sexual behaviour should be encouraged in the MSM population 
who practise RD. Rectal microbicides may represent a consider-
able asset for HIV prophylaxis and therefore mitigate the HIV 
epidemic in China.

Key messages

►► Rectal douching (RD) is associated with HIV among men 
who have sex with men, although the precise mechanism 
underlying the association between RD and HIV remains 
unclear.

►► Condomless anal intercourse and rectal bleeding mediate the 
association between RD and HIV.

►► Men who practise RD should be informed of the increased 
risk of this behaviour and use appropriate interventions to 
reduce high-risk sexual behaviours.
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