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Background: HIV post-exposure prophylaxis (PEP) is an evidence-based

biomedical HIV prevention strategy consisting of a 28-day course of highly

active antiretroviral therapy after recent potential exposure to HIV. However,

awareness and uptake of PEP among men who have sex with men (MSM)

are very low. Innovative and e�ective methods are needed to support

PEP implementation among MSM. This work reports a protocol to design

and evaluate an online-to-o	ine-based delivery model for HIV PEP uptake

(O2O-PEP) in Chinese MSM.

Methods and analysis: This will be a two-phase study. In phase 1, we will

develop an O2O-PEP model delivered through the WeChat mini-app (an app

built into the WeChat platform). The O2O-PEP model initially includes four

core components: a gamification-based education package for PEP, an online

HIV risk assessment tool, a free online booking system for PEP initiation, and

o	ine PEP prescription in the study hospitals. In phase 2, a two-arm pilot

stratified randomized controlled trial comparing the O2O-PEP group with the

standard care group will be designed to assess the feasibility, usability, and

preliminary evidence of the e�cacy of the O2O-PEP model in increasing PEP

uptake among Chinese MSM. Model feasibility and usability will be further

explored for broader model implementation.

Discussion: The O2O-PEP model is one of the first interventions in China

aiming to promote PEP initiation in Chinese MSM. Components in the

O2O-PEP model could assist MSM in better understanding their HIV infection

risk and increasing accessibility of PEP. Moreover, coupled with online and

o	ine recruitment, the O2O-PEP model has great potential to reach and

engage MSM who are not involved in care by traditional methods.

Clinical trial registration: No. ChiCTR2200062538.
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Introduction

The HIV epidemic continues to be a major public health

challenge among men who have sex with men (MSM) globally

(1). Systematic reviews indicate an increasing HIV prevalence

among MSM in China from 1.4% in 2001 to 8% in 2015 (2, 3).

In larger, urban areas of China, MSM has been found to account

for more than 50% of all newly diagnosed HIV infections (4).

A wide range of comprehensive interventions has been adopted

to resolve this challenge, with an emphasis on post-exposure

prophylaxis (PEP) and pre-exposure prophylaxis (PrEP) (5, 6).

PEP is an evidence-based HIV prevention strategy in which

a 28-day course of antiretroviral medication is administered to

uninfected persons within 72 h (preferably within 24 h) after

a recent possible exposure to HIV to minimize the risk of

acquiring HIV. The effectiveness of the PEP in reducing HIV

transmission has been reported in different studies (7, 8), and

guidelines in different countries have been developed for PEP

usage (9–12), including China (6). However, the overall uptake

of PEP among MSM remains relatively low. Generally, only 4–

6% of MSMwho engaged in high-risk sexual behaviors (e.g., had

unprotected anal intercourse with casual partners or substance

use during anal sex in the past 6 months) reported having

used PEP (13). Qualitative and quantitative studies reported

multiple barriers to PEP uptake among MSM including low

awareness of HIV infection risk, lack of PEP accessibility,

and concerns about sexual risk compensation after PEP usage

(14–16). Stigma against homosexuality and PEP usage further

inhibits the effective delivery of PEP services for MSM (17).

Therefore, innovative and effective approaches are needed to

support PEP implementation in MSM.

Nearly universal mobile phone ownership provides MSM

an opportunity to move away from traditional ways of meeting

partners, such as bars, to seeking sexual partners through

geosocial networking applications, and instant messaging apps.

Integrated online-to-offline (O2O) models for HIV prevention

are feasible and acceptable among MSM due to their help

in identifying and engaging key populations, and seamlessly

transitioning from online to offline services. O2O models in

HIV service practice refer to the linkage between online service

utilization and subsequent offline clinical service uptake and

had been adopted in promoting the uptake of PrEP usage and

HIV testing among MSM (18, 19). To date, China has relied

heavily on traditional offline outreach models for PEP scale-

up, despite the inherent challenges of engaging hard-to-reach

MSM (20). This gap identifies a need for exploring O2O model

implementation to promote PEP uptake in MSM.

Our study proposes to design and evaluate an O2O-based

delivery model for HIV PEP uptake in Chinese MSM (O2O-

PEP). The O2O-PEPmodel mainly comprises four components:

a gamification-based PEP education package, an online HIV

infection risk assessment tool, a free online booking system,

and offline PEP prescription and related health services. We

hypothesize that this O2O-PEP model could successfully bridge

online outreach and offline PEP uptake and promote PEP uptake

and continuation in MSM.

Methods and materials

The theoretical foundation for the
O2O-PEP delivery model

Figure 1 displays the study’s conceptual framework.

The O2O-PEP model is developed following the Levesque

framework (21), which conceptualizes five dimensions of

accessibility of health services: approachability, acceptability,

availability, affordability, and appropriateness, with five

corresponding abilities attributed to health users: the ability

to perceive, ability to seek, ability to reach, ability to pay, and

ability to engage. The Levesque framework has been widely used

in intervention studies, including promoting HIV testing and

PrEP usage (22).

Development of the O2O-PEP model

We followed the recommendations by Anand et al. (23) to

design an integrated O2O model. The overview of the model

construction is presented in Figure 2 and contains the following

four steps:

Step 1. Establishing an integrated
interdisciplinary team

Our interdisciplinary team consists of an online service

team, an offline service team, and a technology team. The

online service team includes HIV researchers and community-

based organization (CBO) working staff, whose main task is to

develop online PEP healthcare education packages and provide

e-counseling support when needed. A doctor and a nurse in a

hospital specializing in HIV management compose the offline

service team, whose main task is to start a PEP regimen (the

doctor) and PEP counseling for MSM (the nurse). The O2O-

PEP model will be developed with VeiRui Technology (Beijing,

China), a firm specializing in developing gamification-based

software. The authors (QQL, TYC, and TYL) will be directly

involved in creating requirements for the model.

Step 2. The first round of focus group
discussions among Chinese MSM and
healthcare providers

This step contains several FGDs with different populations

before the model development: (1) MSM living in Qingdao,

Beijing, and Jiangsu, China; (2) HIV-related service providers in

CBOs; and (3) clinical health workers who are working in public
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FIGURE 1

The conceptual framework for the postexposure prophylaxis (PEP) uptake intervention. The conceptual framework in our study is informed by

the Levesque framework, including five domains of accessibility of health services: approachability, acceptability, availability, a�ordability, and

appropriateness.

FIGURE 2

Overview of O2O-PEP model. O2O, Online to O	ine, PEP, Post-Exposure Prophylaxis.
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health centers for HIV management (e.g., hospitals and centers

for disease prevention and control). FGDs cover the following

topics: HIV and PEP knowledge (only for MSM); current use

of and access to WeChat and other mini-app technologies, and

their potential role in promoting HIV prevention; opinions

about the components of the model and what other functions

should be included in this model; whether the model would

be used after the construction; and how the model should

be incorporated into routine HIV service sessions (only for

healthcare providers). Online and offline in-person FGDs

are both adopted; online FGDs use the cloud-based Tencent

meeting, which provides an easy-to-use video conference that

enables users to host or join meetings anytime anywhere. Each

FGD lasts ∼1 h and is conducted by 3 trained facilitators who

are familiar with the study goals.

Step 3. Building version 1.0 of the O2O-PEP
model

During this period, we partner with VeiRui Technology

to build version 1.0 of the O2O-PEP model. Preliminary

data from step 2 will be analyzed to build the model and

applied through the WeChat mini-app. WeChat is an instant

messaging and social media app developed by Tencent (Tencent

Holdings Ltd., China), and it has been widely used in

chronic disease management and HIV interventions (24, 25).

The WeChat mini-app is an app built within the WeChat

platform, which provides its users with an all-in-one experience.

The O2O-PEP model initially consists of the following four

main components.

An online HIV infection risk assessment tool

To identify assessment questions that could be used

for recommending PEP usage, we will first review existing

HIV infection risk assessment tools or variables positively

associated with HIV infection, and then search PEP usage-

related guidelines in different countries. The final assessment

questions would include the time lag between sexual exposure

and initial assessment (<72 h), and variables related to sexual

exposures and sexual partners. According to users’ responses to

this tool, they will be divided into two groups: high risk of HIV

infection vs. low risk of HIV infection.

Gamification-based education package for PEP

Gamification is a simulation technology using game design

elements (e.g., challenges, points, and rewards) in non-game

contexts. Advantages of gamification include (1) no time- and

location-boundedness, as it provides low-risk learning, (2) less

resource requirement as it offers contactless learning without

a teacher, and (3) users’ increased level of focus and attention

as the unpredictability is embedded within the simulation (26,

27). Some studies have adopted gamification design in HIV

interventions, such as reducing shame levels and risky sexual

behaviors in MSM and increasing self-efficacy for HIV status

disclosure in HIV-positive MSM (28, 29). The specific goals

of the gamification-based education package for PEP in our

study include (1) improving awareness and self-efficacy of

PEP uptake, and (2) helping MSM understand the potential

consequences of complying with or discontinuing PEP usage.

When users involve in this gamification, they are always in

situations where they must make decisions about PEP usage and

corresponding consequences based on their choice, for instance,

using or not using PEP, compliance with or discontinuation of

PEP follow-up. Users’ curiosity about “what will happen when

they make different choices” is key to user engagement in the

module. They are also exposed to valuable learning materials

such as PEP usage timelines, laboratory testing, and caveats for

PEP usage.

Free online booking system

Participants can click on the booking system link on the

screen at any time during their immersion in the gamification to

make online bookings anonymously and schedule appointments

for their offline clinic visits. If participants schedule successfully,

they will receive an auto-generated text message confirming

the booking summary, which includes an e-ticket with booking

details, a map to the clinic site, and a quick response (QR) code.

The code is later scanned by the clinical service provider using a

mobile app at check-in.

O	ine PEP prescription and related health
services

When MSM transfer from online to offline health services,

healthcare providers should first confirm the participants’

identity by scanning the QR code generated by online bookings

for MSM. Then the doctor in the hospital starts the PEP

regimen following the national PEP guideline (6), which

includes laboratory testing and PEP prescription. The nurse

in the same hospital is mainly responsible for PEP-related

counseling, such as acute HIV infection symptoms, PEP-

related side effects, risky behavior reduction, and PEP follow-

ups.

Step 4. The second round of FGDs for model
refinement and external usability test

After completion of version 1.0 of the O2O-PEP model, we

will further conduct FGDs with MSM and healthcare workers

who will be sent to the preliminary model to test the model and

solicit opinions on the functionality of the mini-app. Glitches

internal to the O2O-PEP model will be remedied during this

period, including issues with log-ins, navigation, functionality,
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and para-data collection. These FGDs will be conducted by the

same three facilitators in step 2.

After developing a polished version of the O2O-PEP model,

we will conduct a 1-week, single-arm, pilot study among ten

MSM aged 18 years or older to assess whether users could

successfully navigate the model. MSM who participated in

previous FGDs are encouraged to participate in this pilot test,

as their feedback will provide useful insights to the research

team. Upon completion of the pilot test, all participants will

complete an online individual in-depth interview with study

staff to provide feedback on functionality, bugs encountered,

potential safety concerns, and experiences using the model.

These ten participants would also complete the System Usability

Scale (SUS) testing for the model usability assessment (30).

SUS is a ten-item Likert Scale (0–10) giving an overall

view of subjective assessment of the usability of a variety

of products including websites and mobile phones, with a

score <50 (out of 100) indicating the product is unacceptable,

while if the score is more than 90, the product may

be superior.

Pilot randomized controlled trial

Study design and participants

The purpose of the pilot study is to assess the feasibility,

acceptability, and preliminary evidence of the efficacy of the

O2O-PEPmodel in increasing PEP uptake amongMSM through

a pilot two-arm stratified RCT comparing the O2O-PEP group

with the standard care group (Figure 3). Participants will be

recruited via online social media and offline CBOs. MSM are

eligible to participate in our pilot study if they (1) are 18

years or older, (2) are assigned male at birth, (3) ever had anal

intercourse with a man, 3) have HIV-uninfected by a laboratory

rapid antibody test, (4) are going to reside in Jiangsu province

and Qingdao city in the following 6 months after recruitment,

(5) own a smartphone with Android-based operating system,

(6) can access the WeChat app during the study period, and

(7) are able and willing to provide electronic informed consent.

Exclusion criteria include (1) self-reporting concomitant use

of HIV PrEP at study entry, (2) creatinine clearance <30

ml/min, (3) known co-infection with chronic hepatitis B at

FIGURE 3

Trial profile.
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enrollment, (4) participating in another research intervention

related to PEP, (5) mental health disorders that may compromise

adherence or safety, such asmemory loss, cognition impairment,

or communication disorders (assessed by an experienced clinical

psychologist who is not involved in the study), and (6) presence

of acute HIV infection symptoms [assessed by the Amsterdam

score (31)].

Study settings

A convenience sample will be recruited in Jiangsu and

Qingdao, China, via two local MSM-related CBOs. The two

CBOs are run by non-medical community staff trained to

perform rapid HIV testing and consultation, PEP and PrEP

counseling, and psychological support for HIV-negative and

positive clients. Both CBOs have rich experience in HIV research

and management. Offline PEP prescription will be conducted

at Suzhou Fifth People’s Hospital (Jiangsu) and Qingdao Sixth

People’s Hospital (Qingdao, China), both of which are among

the designated PEP treatment hospitals under the national PEP

uptake guideline (32).

Randomization

Simple randomization, stratified by baseline HIV risk

assessment (low risk vs. high risk) will be performed once the

baseline survey and HIV risk assessment are finished. An HIV

infection risk assessment tool specifically designed for Chinese

MSM was used in our study for HIV risk assessment (33).

Variables included in the tool were the number of homosexual

partners, HIV-positive homosexual partners, commercial male

sexual behaviors, unprotected anal intercourse with men,

diagnosis of sexually transmitted diseases, sex role during anal

sex with a man, recreational drug usage, and group sex with

men. All variables were reported for the previous 6 months.

The total score in the tool ranges from 0 to 15, with scores

of 5 and above being at high risk of HIV infection. The HIV

infection risk assessment tool has been externally validated in

different Chinses MSM groups and showed good discrimination

performance for HIV infection risk (34, 35). Participants are

finally assigned to the O2O-PEP or the control group in a 1:1

ratio with a computerized randomization algorithm by SAS

9.4. The computer-generated sequence will be generated by an

independent statistician who is not involved in this study. After

randomization, the participant will be automatically guided to

the web link associated with their allocation. Study researchers

and participants are both blinded to the allocation sequence.

Procedures

Participant enrollment

To recruit participants, we will post a clickable study

advertisement through the official online WeChat accounts

of the two local CBOs. The advertisement includes a brief

introduction about the study and a QR code, which can be

scanned by the participant for study entry. Interested MSM

who scan the QR code will be directed to a simplified Chinese

web-based eligibility screener at the “Wen Juan Xing” web

portal to determine their age, gender, sexual behaviors, HIV

status, state of residence, and availability of Android operation

system-based smartphone, and then directed to the electronic

consent form, the baseline survey, and HIV risk assessment.

All participants who meet eligibility criteria and complete the

baseline survey and risk assessment will be assigned to two

groups based on stratified randomization; the O2O-PEP group

and the control group. In addition, participants will also be

recruited in communities by the two CBOworking staff who will

proactively introduce this study to potential participants.

The intervention group (the O2O-PEP mini-app)

The O2O-PEP mini-app is the primary user-oriented

platform for the intervention group. Following randomization,

intervention group participants are directed to the gamification-

based PEP education package, with a link to make online

bookings anonymously available on the screen whenever

participants want to click during the gamification procedure.

After successful online booking, clients present their PEP

prescription requisition e-ticket to the clinical doctor in the

study-selected hospital, the clinical doctor will start the PEP

regimen according to the Chinese national guideline, and the

nurse in the same department will conduct essential PEP

counseling when requested by participants. Participants will not

be permitted to share the study advertisement with others. To

restrict access to the min-app to intervention group participants

only, those randomized into the intervention group will be

provided a single-use verification code which will be entered to

gain access to the intervention. Participants will have unlimited

access to the mini-app after randomization until the end of

the study.

The control group (routine PEP-related care)

Participants in the control group would not be directed to

the O2O-PEP mini-app after randomization, but will receive

HIV- and PEP-related services following the current practices

in health care services, including electronic HIV prevention

materials, referrals to local PEP services, and a standard

procedure to access PEP through the study hospital.

Follow-ups

Follow-ups will be conducted at 1, 3, and 6- months after

randomization. In each follow-up, participants are invited to

complete a survey relating to social support, HIV health literacy,

HIV risk perception, sexual and HIV risk behaviors, mental

health, and PEP uptake. Each participant will be compensated 50

RMB (the currency of China), or∼$ 8. After 1 week, participants

who do not respond to the investigation will be sent a reminder

offering them one additional week for completion.
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Sample size

Our previous study found that ∼5% of MSM self-reported

using PEP before the survey (36). A sample of∼400 participants

(200 per group) would achieve 90% power to detect a moderate

effect corresponding to a difference of at least 9% points

(equivalent to a relative risk of 2.8 assuming a 5% prevalence

of PEP usage in the control group) in PEP uptake between the

intervention and control groups using a two-sided test at a 5%

significance level and assuming a 10% attribution rate after 6

months. According to Cocks et al. (37) the sample size of a pilot

trial should be at least 9% of that of the main planned trial.

Hence, we plan to recruit 50 participants, 25 per group, to assess

preliminary evidence for the further main study.

Outcomes and covariates of the study

Primary and secondary outcomes, covariates, and specific

survey time points for each variable in the pilot RCT are shown

in Table 1.

The primary efficacy outcome is PEP initiation. PEP

initiation data will be collected through the clinical records in

the study hospitals, which is a binary variable (1= PEP initiation

during the study period, otherwise 0). The acceptability outcome

will be measured by the System Usability Scale (SUS) (30). For

feasibility, we will assess the cumulative exposure time to the

mini-app, as well as time spent on specific components of the

mini-app, which will be automatically collected by participant

application log files.

TABLE 1 Data collection and survey time points.

Variables Description/scale Follow-ups (months)

Baseline 1 3 6

Primary outcomes

Acceptability System usability scale (30)
√ √

Feasibility Exposure time to the mini-app
√ √

PEP initiation PEP initiation during study time
√ √ √ √

Secondary outcomes

PEP knowledge PEP Knowledge Scale (38)
√ √ √ √

Depression PHQ-9 (39)
√ √ √ √

Anxiety The Zung Self-rating anxiety scale (40)
√ √ √ √

Levesque model constructs PEP awareness, intention to use PEP, get

PEP whenever you want, PEP

affordability, PEP engagement

√ √ √ √

Covariates

Demographics Age, gender, marital status, local

households, personal monthly income,

ethnicity, education, insurance status,

employment, and sexual orientation

√

Social support Whether received help from any of 10

sources of social support

√ √ √ √

HIV health literacy An eight-item index (41)
√ √ √ √

HIV infection risk perception PHRS (42)
√ √ √ √

Sexual behaviors Unprotected anal intercourse
√ √ √ √

MSM related stigma The homosexual stigma scale (43)
√ √ √ √

Laboratory testing

HIV Ag/Ab testing HIV-1/2
√ √ √ √

Syphilis Syphilis serology
√ √ √

Gonorrhea/ Chlamydia first-catch urine, oral, urethral, and

rectal mucosal secretions

√ √

HBV HBsAg, anti-HBs, anti-HBc
√ √

HCV HCV antibody test
√ √

Serum creatinine Kidney function test
√ √

ALT, AST Liver function test
√ √
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Secondary outcomes include (1) PEP knowledge, evaluated

with an 11-item scale developed by Li et al. (39) for Chinese

MSM, and the Cronbach’s Alpha was 0.997 (38). (2) Depression.

The Patient Health Questionnaire (PHQ-9) will be used to

measure the severity of depression symptoms, which scores each

item as “0” (not at all) to “3” (nearly every day). The Chinese

version of PHQ-9 has been previously well-validated in people

living with HIV (44). (3) Anxiety. It will be assessed by the

Chinese version of the Zung Self-Rating Anxiety Scale (SAS)

(40). The SAS comprises 20 items, and each item was scored

on a 4-point rating, increasing scores suggested an increasing

severity of anxiety symptoms. Previous studies have confirmed

the reliability and validity of the SAS (Cronbach’s alpha = 0.85)

in the Chinese population (45, 46). (4) Finally, we will assess

the Levesque model constructs including the ability to perceive,

ability to seek, ability to reach, ability to pay, and ability to

engage. The ability to perceive will be assessed by PEP awareness,

by asking participants to report whether they have heard of PEP,

with a response of “Yes” or “No.” The ability to seek will be

assessed by the intention to use PEP, with the question “how

likely are you to use PEP when you are at risk in the next 6

months?” with a 6-point Likert response from 1 = very unlikely

to 6 = extremely likely. The ability to reach will be assessed by

the question “Can you get PEP when you want to use it?” with a

response of “Yes” or “No.” The ability to pay will be asked “Are

you able to afford PEP when you have to pay for it out of your

pocket?” with a response of “Yes” or “No.” The ability to engage

will be assessed by the question “Are you able to comply with

PEP usage rules?” with a response of “Yes” or “No.”

Covariate variables include demographics, social support,

HIV health literacy, HIV infection risk perception, sexual

behaviors, and MSM-related stigma. As for social support,

participants will report on whether they receive help from any

of ten sources with a 5-point rating (1 = extremely harmful

to 5 = extremely helpful): primary and other sexual partners;

friends; siblings; parents; medical, religious, mental health, and

social service professionals; and community organizations (47).

HIV health literacy will be measured by an index of eight items

relating to various HIV prevention and treatment practices,

responses for each item are coded as correct or incorrect, and

all the corrected responses are summed to determine the total

score (41). The HIV health literacy index has been used for HIV-

negative MSM and is positively associated with PrEP awareness

(41). HIV infection risk perception will be evaluated by the 8-

item Perceived Risk of HIV infection Scale (PRHS) (42). The

PRHS demonstrated good reliability and concurrent criterion-

related validity, with Cronbach’s coefficient of 0.79 in a Chinese

college student study (48). MSM-related stigma will be assessed

with the Neilands’ homosexual stigma scale (43), consisting of

perceived stigma and enacted stigma. This scale consists of 10

items, each scoring from “0 = never” to “3 = many times.” The

scale has been translated into Chinese and the Cronbach’s alpha

value was 0.76 (49).

To identify potential conditions that would affect PEP usage,

laboratory testing will be conducted following the national

guideline. These include free and voluntary HIV rapid testing

(HIV-1/antibody test), HBV test (hepatitis B surface antigen

[HBsAg], hepatitis B surface antibody [anti-HBs], and hepatitis

B core antibody [anti-HBc]), HCV antibody test, blood Syphilis

test, Nucleic Acid Amplification Test for Gonorrhea and

Chlamydia (by testing first-catch urine, oral, urethral and rectal

mucosal secretions), serum creatinine, and liver function test

(Alanine transaminase, Aspartate transaminase).

Statistical analysis plan

All statistical analyses will be conducted using SAS software

(version 9.4, SAS Institute, Inc. USA), with a two-sided p-

value of <0.05 considered statistically significant. The primary

analysis will be performed by intention-to-treat analysis.

Descriptive statistical analysis will be first carried out to report

baseline demographics, outcome variables, and other covariates

at different follow-up time points, and then compared with Chi-

square/Fisher exact probability tests (for categorical variables) or

t-test/Mann Whitney U test (for continuous variables) between

those who finish follow-ups and those who do not and between

the mini-app group and the control group.

The preliminary efficacy of the min-app intervention to

increase PEP initiation (any PEP initiation over follow-ups)

will be evaluated using an unadjusted risk ratio. As for model

acceptability, point estimates for a SUS score of ≥50 will be

considered the minimum criteria for acceptability. Descriptive

analysis will be used to evaluate model usability, including

cumulative time to the mini-app, and time spent on specific

components of the mini-app. Multiple imputations will replace

missing data, and a sensitivity analysis will be performed

to compare the multiple imputation analysis with the full

case analysis.

Discussion

The HIV epidemic among MSM is spreading worldwide

(50). Thus, promoting the O2O model application in scaling up

biomedical HIV prevention interventions (e.g., PrEP and PEP)

is essential. Our study aims to design the O2O-PEP model and

evaluate its efficacy in promoting PEP uptake with a stratified

RCT design among Chinese MSM. We propose that this O2O-

PEP model will also provide opportunities for further HIV

interventions (e.g., the transformation from PEP to PrEP).

Our model consists of three innovative components. First,

the gamification-based PEP education packages provide a more

entertaining format in the context of behavioral education,

which has been adopted in other HIV interventions, such as HIV

testing and shame reduction inMSM (28, 51). Second, the online

HIV risk assessment tools can improve individual risk awareness

and subsequent PEP-seeking actions. Third, the online booking
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system promotes PEP service accessibility. Furthermore, as PEP

must be started within 72 h after a potential exposure to HIV,

every effort should be made to provide timely PEP as soon as

possible after suspicious exposure. The potential of the O2O

model to deliver prompt response and dramatically reduce the

linkage time makes it an ideal PEP service delivery solution.

There may be several potential challenges to the success

of our study. First, the proportion of MSM being transferred

from online to offline PEP prescription may be low, as PEP

is relatively expensive and uncovered by Medicare in China.

We try to use program funds to subsidize part of drug and

laboratory test costs; second, compared with modern industrial

games, the gamification-based design in our study is slow to

update, which may cause study participants to lose interest. To

keep participants engaged in the study, we will build in frequent

releases of improved gamification content. Third, the sample size

we used for primary efficacy evaluation was relatively small, and

further large sample implementation studies are needed.
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