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Abstract
Background

China started the new antiretroviral therapy (ART) strategy since 2016, after which free ART could be
provided for all people living with HIV. We aimed to understand the prevalence of ART initiation among
men who have sex with men (MSM) living with HIV and to explore how ART-related perceptions, psycho-
social status etc. predict ART initiation under the new strategy.

Methods

A cohort study (maximum follow-up period = 578 days) was conducted in Guangzhou, China. A total of
303 ART-naïve MSM were recruited from community. Baseline information collected demographic
characteristics, HIV/AIDS-related health status, ART-related perceptions, weighting of pros versus cons
and psycho-social status. The outcome was ART initiation. Cox regression models were �tted for data
analyses.

Results

The prevalence of ART initiation was 83.8% of all participants and 92.6% of MSM diagnosed recently
(within 30 days). In multivariate Cox regression models, HIV-positive MSM received HIV diagnosis ≤30
days were less likely to initiate ART (HR = 0.37, 95% CI: 0.28-0.49). In adjusted analyses, belief that
immediate ART initiation would have more bene�t for themselves associated with increased ART
initiation (HRa = 1.44, 95% CI: 1.06-1.96). In the �nal model, weighting of pros versus cons and time since
diagnosis of HIV infection remained signi�cant.

Conclusion

The prevalence of ART initiation was high among MSM living with HIV in Guangzhou. To reach the
second 90% target, measures should be focused on MSM previously diagnosed. Interventions showing
HIV-positives the bene�ts of ART were also needed.

Background
Globally, Human immunode�ciency virus (HIV) remains to be a severe public health threat, as there are
36.9 million people living with HIV (PLWH) in 2018 [1]. China is also badly affected. As of July 2018, there
were 831225 PLWH in China [2]. The HIV epidemic among men who have sex with men (MSM) remained
uncontrolled in China. The overall HIV prevalence among MSM in China increased sharply from 0.3% [3]
in 2003 to 7.75% in 2016 [4]. In some Chinese cities, HIV prevalence among MSM was higher than 15% [5,
6], and homosexual behaviors had become the most important route of HIV transmission [7-9].

Growing evidence showed that antiretroviral therapy (ART) is the key to slow down the progression to
Acquired immune de�ciency syndrome (AIDS) at individual level and reducing HIV transmission at
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population level [10-12]. Based on these evidences, the 90-90-90 target was set and advocated by the
Joint United Nations Programme on HIV/AIDS (UNAIDS) in 2014. It aims to have 90% of PLWH knowing
about their HIV sero-status, 90% of diagnosed PLWH receiving ART, and 90% of the PLWH on ART
achieved viral suppression [13]. Mathematical modelling suggested that achieving this target by 2020
would end the global HIV epidemic by 2030 [14]. The World Health Organization (WHO) soon reacted and
recommended all PLWH to receive ART in 2016 [15]. However, coverage of ART among HIV positive MSM
was inadequate and varied greatly across regions, ranged from 1%-6.5% in some Asian countries (e.g.,
Thailand and Pakistan) to 78%-87.6% in Australia and Germany [4].

In response to the changes of WHO guidelines, the Chinese National ART Guideline were also updated.
Since 2014, free ART was recommended to all PLWH with CD4 counts ≤500 cells/mm3. The guideline
started to recommend free ART to all PLWH regardless of their CD4 counts since June 2016 [16]. The
implementation of “treat all” shed lights of improving the ART coverage [17-19]. In China, the overall ART
coverage has been increasing after the changes in National ART Guideline (from 67% in 2015 to 74% in
2017) [4, 20]. However, HIV positive MSM reported lower ART use than other HIV-infected groups and
required more attention [21]. Before the era of “treat all” (in 2013), a group of newly diagnosed HIV
positive MSM in China was offered free ART regardless of their CD4 counts, only 62% of them started
ART within one year [22]. Another study conducted after the implementation of “threat all” (in 2016)
reported that 69.9% of HIV-positive MSM with CD4 counts >350 cells/mm3 intended to initiate ART [23].
Longitudinal study is needed to understand predictors of ART initiation among MSM in China in the era
of “treat all”. Such information is important for developing effective interventions to support the
implementation of the new National ART Guideline.

Perceptions related to ART were associated with behavioral intention to initiate ART among HIV-positive
MSM in China. Behavioral change theories are useful in guiding the development of interventions for a
particular health behavior [24]. The Health Belief Model (HBM) was one of the most commonly used
behavioral theories to explain/predict health-related behaviors. It was used as framework for selecting
perceptions related to ART in this study [25] The HBM has six constructs, including perceived
susceptibility, perceived severity, perceived bene�ts, perceived barriers, cue to action, and self-e�cacy [25,
26]. As compared to ART initiation at a lower CD4 cell level, immediate ART initiation would have
signi�cant bene�t for their sex partners (i.e., reduce risk of HIV transmission) but modest clinical bene�t
for themselves, while similar side effects may occur [27-29]. In this context, perceptions related to ART
may involve weighting pros (potential bene�ts for oneself and others) versus cons (potential harm for
oneself). In this study, we will explore whether one might be altruistic when considering pros for
protecting others even if there are side-effects and limited immediate personal bene�t. Weighting of pros
and cons were associated with use of condom, pre-exposure prophylaxis, and HIV testing [30-32]. No
study had investigated the association between such perception and ART initiation.

Mental health problems (e.g., depression and anxiety) are the most commonly reported comorbid
conditions of PLWH [33]. Previous studies showed high prevalence of depression and anxiety among HIV
positive MSM (40%) [22, 34]. Mental health problems were reported to contribute to delays in ART
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initiation among PLWH in general and HIV-positive MSM [35-37]. There is strong public stigma toward
PLWH [38], which is strongly associated with their mental health problems and lower utilization of health-
related services [39]. A cross-sectional study among HIV positive MSM in the U.S. showed that perceived
higher public stigma related to HIV infection was associated with lower uptake of ART [40]. HIV-positive
MSM may also develop internalized stigma (self-stigma), which is prevalent and associated with non-
disclosure of his sero-status, low self-esteem and poor mental health [41]. Its association with utilization
of ART has however, not been well studied. Social support is protective of mental health problems and
utilization of health-related services among MSM [42]. Cohort studies showed that better social support
predict better adherence to ART and viral suppression [43, 44]. However, the association between social
support and ART initiation is not well-studied.

Previous studies showed that variables related to socio-demographics (e.g., age, education level),
disease-related characteristics (e.g., CD4 cell counts, time since HIV infection) were associated with ART
initiation among HIV-positive MSM [45, 46]. These variables were also considered by this study.

This study was to investigate factors predicting of ART initiation within follow-up period among a sample
of HIV-positive MSM who had never received ART in China. Potential predictors measured at baseline
included socio-demographics, disease-related characteristics, perceptions related to ART and
psychosocial variables.

Methods
Study design

This study was conducted in Guangzhou, China. Guangzhou is the capital city of Guangdong Province
with 14.5 million residents in 2017 [47]. As of 2019, about 4% in MSM were infected with HIV in
Guangzhou [48]. This study was conducted after the National ART Guideline started to recommend free
ART to all PLWH regardless of their CD4 counts. The participants were recruited between June, 2016 and
June, 2017, and were followed up till December 31, 2017. Dates of initiating ART for the �rst time were
extracted from the national HIV/AIDS comprehensive information system.

Participants and data collection

The inclusion criteria included: 1) aged at least 18 years, 2) received con�rmatory HIV diagnosis, 3)
without contradiction of ART initiation, 4) had never received ART before the date of baseline survey, and
5) willing to have the research team access their ART-related information in the national HIV/AIDS
comprehensive information system. Exclusion criteria included presence of: 1) major psychiatric illness
(schizophrenia and bipolar disorder), and 2) not able to communicate with the interviewers.

Participants were recruited from 6 out of 11 administrative districts of Guangzhou with relatively high HIV
prevalence for the survey. There are six district Center for Disease Control and Prevention (CDC) and 29
community healthcare centers (CHC) providing HIV treatment and care for PLWH. To avoid selection bias,
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all HIV-positive MSM on the service record of these CDC/CHC were invited to join the study. Trained staff
of these CDC/CHC contacted all HIV-positive MSM on their service records through telephone and/or
during their regular follow-up, screened their eligibility, briefed them about the study, and assured them
refusal would not affect their right to use any services and they could quit at any time without being
questioned. Participants were asked to leave their ID number for extracting the date of ART initiation from
the National HIV/AIDS Comprehensive Information System. Guarantee was made that their ID number
would be kept strictly con�dential, and would not appear in the questionnaire or dataset for analysis.
Those who showed interest in the study were asked to visit one of these CDC/CHC. Out of 461 eligible
HIV-positive MSM approached, 102 (22.1%) declined to participate in the study, and 359 (77.9%) provided
written informed consent to join the study, and 303 (84.4%) completed the baseline survey. No name or
personal contact was collected during the interview.

Measurements

Design of the questionnaire

A panel consisting of epidemiologists, health psychologists, and CDC/CHC workers was formed to design
the questionnaire. The questionnaire was tested among 15 HIV-positive MSM. Based on their feedback,
discussion was made by the panel to �nalize the questionnaire.

ART initiation

Using their ID number as identi�ers, date of initiating ART for the �rst time was extracted from the
national HIV/AIDS comprehensive information system. Therefore, we could access all participants’ status
of ART initiation within the follow-up period. For participants who had initiated ART within the 12-month
follow-up period, the observational time was the time interval between the date of baseline survey and the
date for initiating ART for the �rst time. For those who had not initiated ART within the follow-up period,
their observational time was the entire follow-up time interval.

Background characteristics of the participants measured at baseline

Participants’ background information was collected, including demographic characteristics (age, marital
status, education level, income level, medical insurance, household registration) and disease-related
characteristics (Time since diagnosis of HIV, CD4 cell counts in the most recent episode of testing, and
self-rated their health status).

Perceptions related to ART measured at baseline

Five scales were constructed for this study to assess perceptions related to ART. They were based on the
HBM.

Perceived severity of delayed ART initiation was measured by four items (e.g., ‘Failure to participate in
treatment in time could lead to poor treatment effect’). The Perceived Severity Scale was formed by
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summing up individual item scores (1=strongly disagree to 5=strongly agree). Higher scores on the scale
indicated that consequences of delayed ART initiation were perceived to be more severe.

Six items (from 1=strongly disagree to 5=strongly agree) were used to measure perceived bene�t of
immediate ART initiation (e.g., ‘Participate in ART in time can effectively improve CD4 cell counts’). The
Perceived Bene�t Scale was formed by summing up individual item scores. Higher score indicated that
participants perceived more bene�t for initiating ART immediately.

Perceived barriers of immediate ART initiation was measured by six items (e.g., ‘Early treatment means
you have to suffer from the side-effects for a longer time’), with the following response categories (from
1=strongly disagree to 5=strongly agree). The Perceived Barrier Scale was formed by summing up
individual item scores, higher scores indicated participants perceived more barriers to initiate ART
immediately.

Cues to action were measured by 2 items (e.g., ‘People who are important to you (relatives or spouses)
support you to participate in the treatment in a timely manner’). The Cue to Action Scale was formed by
summing up individual item scores (1=strongly disagree to 5=strongly agree). Higher scores on the scale
indicated more events or information from close others promoting ART initiation were perceived.

Five items were used to measure perceived self-e�cacy of immediate ART initiation (e.g., ‘How con�dent
you are about participating in ART’) (response categories: 1=none to 5=a great deal). The Perceived Self-
E�cacy Scale was formed by summing up individual item scores, with higher score indicated perceived
higher self-e�cacy in initiating ART immediately. The Cronbach's α of these �ve scales ranged from 0.80
to 0.91.

Weighting of pros versus cons related to immediate ART initiation measured at baseline

Regarding weighting of pros versus cons related to immediate ART initiation, participants were asked to
rank the overall advantages versus overall disadvantages for immediate ART (1= disadvantages prevail,
2= disadvantages and advantages are similar, 3=advantages prevail), and its bene�t for themselves
versus others (1=more bene�ts for oneself, 2=more bene�ts for others, 3=bene�ts for oneself and for
others are similar, 4=not sure).

Psychosocial variables measured at baseline

Probable depression was measured by validated Chinese version of the Patient Health Questionnaire-9
(PHQ-9) [49], which has been widely used in studies targeting PLWH and MSM. Responses were reported
by using a four-point Likert Scale ranging from 0 (rarely or none of the time) to 3 (most or all of the time).
Scores of 0-4, 5-9, and ≥10 corresponded to minimal, mild and moderate-severe depressive symptoms. In
this study, Cronbach’s alpha of the PHQ-9 was 0.901 [50].

Generalized anxiety disorder was measured by validated Chinese version of the 7-item Generalized
Anxiety Disorder Scale (GAD-7) [51] (Response categories: from 0= rarely or none of the time to 3= most
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or all of the time). Scores of 0-4, 5-9, and ≥10 were de�ned as minimal, mild, and moderate-severe
anxiety symptoms. In this study, Cronbach’s alpha of the GAD-7 was 0.947 [51].

Perceived social support was measured by the 12-item multidimensional scale of perceived social
support (MPSSS) from three 4-item subscales (i.e., family (FA), friends (FR) and signi�cant others (SO))
[52]. Each item is rated on a 7-point Likert-type response format, the possible scores range from 4 to 28
for each subscale [52]. Cronbach’s alpha of FA, FR and SO were 0.883, 0.844 and 0.834 respectively.

Public HIV-related stigma was measured by Chinese Courtesy Stigma Subscale (CCSSs) of Public HIV-
related Stigma Scale [53, 54]. The subscale contains 13 items, with a 4-point ordinal response format
ranging from 1 to 4. A lower score indicates the higher perceived public stigma [53]. Cronbach’s alpha of
CSSSs was 0.925.

Self-stigma was measured by the 9-item short version of the Self-Stigma Scale (SSS-S) [55]. Each item is
rated on a 5-point Likert-type response format ranging from 1 to 5. A higher score indicates a higher level
of self-perceived stigma [55]. Cronbach’s alpha of SSS-S was 0.891.

Statistical analyses

Using background variables measured at baseline as independent variables, univariate Cox regression
models were used to estimate hazard ratios (HRu) and respective 95% con�dence interval (CI). Baseline
background variables with p<0.05 in such univariate analysis were used as candidates for �tting a
forward stepwise Cox regression. Adjusting for signi�cant background variables in multivariate analysis,
associations between independent variables of interest (i.e., perceptions based on the HBM, weighting of
pros and cons of immediate ART, and psychosocial variables) and the dependent variable were then
assessed by adjusted hazard ratios (HRa). Each of such HRa was obtained by a single Cox regression
model, which involved one of the independent variables of interest and the signi�cant background
variables. Finally, a summary forward stepwise multivariate Cox regression model was �t, using all
variables with P<0.2 in adjusted analysis as candidates. Multivariate hazard ratios (HRm) were obtained.
Data were analyzed with SPSS 25.0, P-values smaller than 0.05 were regarded as statistically
signi�cance; P-values between 0.05 and 0.2 were considered as of marginal signi�cance. The �gures of
the survival curves were performed using R (version 3.4.4).

Results
Background characteristics

Of the 303 participants, majority of them were no more than 30 years old (53.1%), currently single
(69.3%), with monthly income ≤5000RMB (about 700 USD) (72.0%), having medical insurance (67.3%)
and without household registration of Guangzhou (74.8%). About half of the participants had attained at
least college education (45.5%).



Page 9/19

Regarding disease-related characteristics, 62.0% received HIV diagnosis within 30 days, 55.4% had CD4
count ≤350 cell/ μL in the most recent episode of testing, and 40.3% self-rated their health status as
good/very good (Table 1).

Table 1. Background characteristics and their associations with ART uptake during the study period by
using univariate Cox regression models (n=303)

  n %   ART
%

HRu 95% CI  HRm95% CI 

Social-demographic characteristics          
Age (years)               

≤30 161 53.1  82.0 1.00   NS 
31-40 93 30.7  83.9 1.11 (0.84,1.47)   
>40 49 16.2  89.8 1.34 (0.95,1.89)+   

Education level               
Junior high or below 66 21.8  83.3 1.00   --- 
Senior high 99 32.7  82.8 1.02 (0.72,1.43)   
College or above 138 45.5  84.8 1.06 (0.77,1.46)   

Current marital status               

Single 210 69.3  80.0 1.00   NS 

Married or cohabitation 51 16.8  92.2 1.70 (1.23,2.36)**   

Other (e.g., divorced) 42 13.9  92.9 1.48 (1.04,2.10)*   

Income level (RMB)               
      <3000 (450 USD) 105 34.7  81.0 1.00   NS 

3000-5000 (450-750 USD) 113 37.3  84.1 1.04 (0.78,1.40)   
≥5000 (750 USD) 85 28.1  87.1 1.24 (0.91,1.69)+   

Having medical insurance                
No  99 32.7  85.9 1.00   --- 
Yes  204 67.3  82.8 0.99 (0.76,1.28)   

Household registration                
Guangzhou  76 25.2  85.5 1.00   --- 
Others  226 74.8  83.2 0.94 (0.71,1.24)   

HIV/AIDS-related health status           
Time since diagnosis of HIV infection             

      ≤ 30 days 188 62.0  92.6 1.00   1.00 
      > 30 days 115 38.0  69.6 0.37 (0.28,0.49)***

***
0.37(0.28,0.49)***

***
CD4 cell counts in the most recent episode of
testing

            

>500 44 14.5  77.3 1.00   NS 
351-500 91 30.0  81.3 1.15 (0.77,1.72)   

    350 168 55.4  86.9 1.63 (1.12,2.37)*   
Self-rated their health status             

Good/very good 122 40.3  82.8 1.00   NS 
Fair   157 51.8  82.8 1.10 (0.85, 1.43)   
Bad/very bad 24 7.9   95.8 1.66 (1.062.62)*   

+p<0.2; *p<0.05; **p<0.01; ***p<0.001. ORs and 95% CIs with p<0.05 were in bold.
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---: not considered by the multivariate model.
NS: not significant.
HRu: hazard ratios of univariate analysis.
HRm: hazard ratios of multivariate Cox regression models (forward) using variables with p<0.05 in
univariate analysis as candidates. 

 

ART initiation

The duration of follow-up of the participants ranged from 1 day to 578 days (median = 15 days, IQR=
102), and the censor time ranged from 216 and 578 days (median = 436 days, IQR= 139). Within the
study period, 83.8% (95% CI: 79.7%-88.0%) of the participants initiated ART. Of those who initiated during
the study period, 80.0% started ART within 30 days and 89.4% within 60 days.

Perceptions and psychosocial variables measured at baseline

Item responses and scale scores (Mean, SD) of perceptions related to ART based on the HBM and
psychosocial variables were presented in Table 2. We also divided the participants into different
categories according to the answers of each item, an additional �le shows this in more detail [see
Additional �le 1].

Factors predicting ART initiation

Figure 1 showed that people who were diagnosed within 30 days had higher ART initiation as compared
to those who were diagnosed for more than 30 days (92.6% versus 69.6%; log-rank P < 0.0001); Figure 2
showed that the cumulative rate of ART initiation was 86.9%, 81.3% and 77.3% among those with the
latest CD4 cell counts below 350, 305-500, and above 500, respectively (log-rank P < 0.001).

In univariate Cox analysis, age groups, current marital status, time since HIV diagnosis, CD4 cell counts in
the most recent episode of testing, and self-rated health status signi�cantly predicted ART initiation. Time
since HIV diagnosis remained statistically signi�cant in the multivariate Cox regression model.

After adjusted for time since HIV diagnosis, belief that immediate ART initiation would have more bene�t
for themselves was associated with higher ART initiation (HRa = 1.44, 95% CI: 1.06-1.96). The
associations between ART initiation with the Perceived Severity Scale (HRa = 1.17, 95% CI: 0.95-1.44,
P=0.136), the Perceived Self-E�cacy Scale (HRa = 1.17, 95% CI: 0.97-1.41, P= 0.104), presence of
moderate severe/severe depression (HRa = 1.31, 95% CI: 0.94-1.83, P= 0.110) and anxiety (HRa = 1.31,
95% CI: 0.90-1.92, P= 0.160) were of marginally signi�cant (Table 2). Belief that immediate ART initiation
would have more bene�t for themselves remained statistically signi�cant in the summary multivariate
model (HRm = 1.44, 95%CI: 1.06-1.96).

Table 2. ART-related perceptions, psychosocial variables and their associations with ART initiation



Page 11/19

  n %  ART%  HRu 95% CI  HRa 95% CI
Treatment related perceptions                   
Perceived Severity Scale (mean±s.d) 4.16±0.67  NA   1.32 (1.09,1.61)**  1.17 (0.95,1.44)+

Perceived Benefit Scale (mean±s.d) 4.20±0.61  NA   1.18 (0.96,1.45)+  1.05 (0.85,1.30)
Perceived Barrier Scale (mean±s.d) 3.15±0.73  NA   0.88 (0.74,1.03)+  0.94 (0.80,1.11)
Cues to Action Scale (mean±s.d) 3.49±0.70  NA   1.04 (0.87,1.25)  1.06 (0.89,1.25)
Perceived Self-efficacy Scale (mean±s.d) 3.27±0.71  NA   1.39 (1.16,1.66)***  1.17 (0.97,1.41)+

Weighting of pros versus cons                  
Weighting of overall advantages versus disadvantages for immediate ART     

    Disadvantages prevail/disadvantages and
advantages are similar

32 10.6   65.6   1.00    1.00 

    Advantages prevail 271 89.4   86.0   1.58 (1.01,2.47)*  1.19 (0.75,1.87)
Comparing benefits of immediate ART for oneself versus others     

More benefits for others/ benefits for
oneself and others are similar/not sure

72 23.8   73.6   1.00    1.00 

More benefits for oneself  231 76.2   87.0   1.47 (1.09,1.99)*  1.44 (1.06,1.96)*
Mental health status                   
Depression (measured by GHQ-9)                   

Minimal  92 30.4   79.3   1.00    1.00 
Mild  164 54.1   84.1   1.13 (0.78,1.63)  1.10 (0.83,1.47)
Moderate-severe  47 15.5   91.5   1.82 (1.35,

2.66)***
 1.31 (0.90,1.92)+

Anxiety (measured by GAD-7)                   
Minimal  136 44.9   80.1   1.00    1.00 
Mild  108 35.6   85.2   1.15 (0.77,1.72)  1.11 (0.84,1.46)
Moderate-severe  59 19.5   89.8   1.63 (1.12,2.37)*  1.31 (0.94,1.83)+

Perceived social support                   
Family Subscale (mean±s.d) 4.58±1.39  NA   1.00 (0.91,1.08)  1.05 (0.96,1.15)
Friends Subscale (mean±s.d) 4.83±1.26  NA   1.01 (0.91,1.11)  1.00 (0.91,1.11)
Significant Others Subscale (mean±s.d) 5.12±1.15  NA   1.06 (0.95,1.18)  1.04 (0.94,1.16)
Stigma                   
Courtesy Stigma Scale (mean±s.d) 2.66±0.53  NA   1.14 (0.92,1.42)  1.07 (0.85,1.35)
Self-Stigma Scale (mean±s.d) 3.48±0.72  NA   0.96 (0.81,1.13)  1.00 (0.84,1.18)

HRa: hazard ratios of cox regression models adjusting for potential confounder (time since diagnosis
of HIV infection). 
NA: not applicable.

Discussion
In this study, 83.8% of the participants initiated ART during the follow-up period, especially those who
received HIV diagnosis within 30 days (92.6%), with a higher rate of ART coverage than reported in
previous studies [56]. This result is similar to the overall situation in China. In 2014, the ART coverage
among the PLWH in China was 59.0% [56], and the coverage increased to 83% [57] (2018) after
implementation of the new national guideline. We believed that the implementation of the new strategy
might play an important role in this result. In addition, we found that the time since diagnosis of HIV
infection and weighting of pros versus cons were factors correlated to ART initiation.

Our study found that HIV-positive MSM received HIV diagnosis within 30 days were more likely to initiate
ART. One explanation was that they had lower CD4 level (68.1% had CD4 levels below 350) as compared
to those who were diagnosed for more than 30 days (34.8%), and hence had stronger motivation to
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initiate ART. In 2016, WHO recommend immediate ART initiation among all PLWH [15], however, the
situation is not satisfactory. Therefore, more attention should be paid to HIV positive cases that were
diagnosed for a longer period of time. Speci�c information should be developed according to their
knowledge gaps, e.g., the latest evidence on early ART. In China, people living with HIV/AIDS should be
followed up every 6 or 3 months. Therefore, community staff can inform them of the information during
the follow-up.

We also found that weighting of pros versus cons (timely treatment would be better for oneself vs.
others) was associated with the ART initiation. Our results suggested if the individual believed that the
bene�ts of ART initiation were far greater to themselves than to others, they would be more likely to
uptake ART, which showed that MSM living with HIV are more concerned about their own health status.
Therefore, it is important to show them the bene�ts of ART for themselves to make them believe that
immediate ART is not only for protecting others.

In order to improve the ART initiation among MSM living with HIV, we put forward the following
suggestions. First, based on �ndings that “self-interest” was a strong motivator for ART uptake, we call
for health information and messages tailored with a focus on individual health and well-being to
encourage MSM living with HIV to initiate ART. Second, we believed that health education, peer support
interventions and Non-Governmental Organizations (NGOs) had bene�cial effects on promoting ART
initiation. Third, the government can eliminate barriers to ART initiation of MSM living with HIV, including
increasing �nancial support both for them and for health institutions. The long-awaited “four free and
one care” policy has been achieving remarkable results in China [58, 59].

This study had some limitations. First, our study involved only one city, limiting the generalization of its
�ndings. Second, since there was not yet a widely used scale for ART perceptions, measures used in this
study were developed and used for the �rst time in the Chinese context. Nevertheless, they were
developed based on the HBM combined with the empirical experience in Chinese context to guarantee the
credibility of the results. Third, HIV-positive MSM may expose to different health promotion of ART which
we did not measure such as NGOs support. Finally, HIV/AIDS-related health status (medical history, etc.)
of the participants were self-reported, there might be recall bias.

Conclusions
In summary, the rate of ART initiation among MSM living with HIV in Guangzhou was higher than that
reported in previous studies, and such rate among people diagnosed within 30 days has reached 90%.
Targeted measures should be taken to promote ART initiation for MSM previously diagnosed. Our results
found signi�cant association between weighting of pros versus cons and ART initiation among MSM
living with HIV. There is an urgent need to develop health information tailored with a focus on individual
health to show them the bene�ts of ART.

Abbreviations



Page 13/19

AIDS: Acquired immune de�ciency syndrome;

ART: Antiretroviral therapy;

CDC: Centres for Disease Control and Prevention;

CHCs: Community healthcare centres;

HIV: Human immunode�ciency virus;

UNAIDS: Joint United Nations Programme on HIV/AIDS;

NS: Non-signi�cant in the multivariate analysis;

NA: Not applicable;

NGOs: Non-governmental organisations;

HRa: hazard ratios of cox regression models adjusting for potential confounder;

HRu: hazard ratios of univariate analysis.

HRm: hazard ratios of multivariate Cox regression models;

PLWH: People living with HIV;

WHO: the World Health Organization.

Declarations
Ethics approval and consent to participate

The study protocol was reviewed and approved by the Institutional Review Board (IRB) of the School of
Public Health, Sun Yat-sen University, Guangzhou, China (No: 2016–003). All subjects gave their informed
consent for inclusion before they participated in the study.

Consent for publication

Not applicable.

Availability of data and materials

The datasets used or analysed in the current study are available from the corresponding author on
reasonable request.

Competing interests



Page 14/19

YTH is a member of the editorial board of BMC Infectious Diseases.

Funding

This study was supported by National Natural Science Foundation of China (Grant No. 71774178),
Science and Technology Planning Project of Guangdong (Grant No. 2017A020212006), the Guangzhou
Science and Technology Project (Grant No. 201607010368), and the National Science and Technology
Major Project of the Ministry of Science and Technology of China (Grant No. 2018ZX10715004). The
funders had no role in the study design, data collection and analysis, interpretation of data, and writing
the manuscript.

Authors' contributions

WYC, ZXW and XYF were involved in study design, data collecting, paper conceptualization, data
analysis, and paper writing. LHL, HFX and LRF were involved in data collecting, quality control and project
administration. XD and TLY were involved in data collecting and data analysis. FY, CH, JHL and YTH were
involved in study conceptualization and paper editing. JG was in charge of the study, and involved in
study conceptualization, paper conceptualization, data analysis, project administration and supervision
and paper editing. All authors contributed to the interpretation of the data and approved the �nal version
for submission

Acknowledgements

The authors would like to thank the participants included in this study, as well as the study staff of the
Centres for CDCs and Prevention and CHCs for their support of this research.

References
1. Joint United Nations Programme on HIV/AIDS. UNAIDS DATA 2018. Switzerland: UNAIDS; 2018.

2. National Center for AIDS/STD Control and Prevention, China CDC.Update on the AIDS/STD epidemic
in China in December 2017 (in Chinese). Chinese Journal of AIDS & STD. 2018;24(09):865.

3. Meng X, Zou H, Beck J, et al. Trends in HIV prevalence among men who have sex with men in China
2003-09: a systematic review and meta-analysis. Sexual health. 2013;10(3):211-9.

4. Joint United Nations Programme on HIV/AIDS. UNAIDS DATA 2017. Switzerland: UNAIDS; 2017.

5. Ye M, Giri M. Prevalence and correlates of HIV infection among men who have sex with men: a multi-
provincial cross-sectional study in the southwest of China. HIV/AIDS (Auckland, NZ). 2018;10:167-
75.

�. Zhang X, Jia M, Chen M, et al. Prevalence and the associated risk factors of HIV, STIs and HBV
among men who have sex with men in Kunming, China. International journal of STD & AIDS.
2017;28(11):1115-23.



Page 15/19

7. Yang S, Chiu APY, Lin Q, et al. HIV epidemics in Shenzhen and Chongqing, China. PloS one.
2018;13(2):e0192849.

�. Shao B, Li Y, Yu L, et al. The HIV/AIDS epidemic characteristics in a northeast province of China--men
who have sex with men have made a tremendous contribution to the growth of the HIV epidemic.
The Journal of infection. 2014;68(3):273-80.

9. Ma P, Gao L, Zhang D, et al. Trends in the incidence of AIDS and epidemiological features in Tianjin,
China from 2005 to 2016. Oncotarget. 2017;8(60):102540-9.

10. Borgdorff MW, Kwaro D, Obor D, et al. HIV incidence in western Kenya during scale-up of antiretroviral
therapy and voluntary medical male circumcision: a population-based cohort analysis. The lancet
HIV. 2018.

11. Peters BS, Conway K. Therapy for HIV: past, present, and future. Advances in dental research.
2011;23(1):23-7.

12. Mayer KH, Venkatesh KK. Antiretroviral therapy as HIV prevention: status and prospects. American
journal of public health. 2010;100(10):1867-76.

13. Joint United Nations Programme on HIV/AIDS. 90-90-90 An ambitious treatment target to help end
the AIDS epidemic. Switzerland: UNAIDS; 2014.

14. Joint United Nations Programme on HIV/AIDS. THE AIDS EPIDEMIC CAN BE ENDED BY 2030 WITH
YOUR HELP. Switzerland: UNAIDS; 2016.

15. World Health Organization. Guideline on when to start antiretroviral therapy and on pre-exposure
prophylaxis for HIV. Switzerland: WHO; 2015.

1�. National Center for AIDS/STD Control and Prevention, China CDC. National Free AIDS Antiviral
Therapy Manual (in Chinese). 4 ed. Beijing: People's Medical Publishing House; 2016.

17. Bor J, Ahmed S, Fox MP, et al. Effect of eliminating CD4-count thresholds on HIV treatment initiation
in South Africa: An empirical modeling study. PloS one. 2017;12(6):e0178249.

1�. Rufu A, Chitimbire VTS, Nzou C, et al. Implementation of the 'Test and Treat' policy for newly
diagnosed people living with HIV in Zimbabwe in 2017. Public health action. 2018;8(3):145-50.

19. Hsu LC, Truong HM, Vittinghoff E, Zhi Q, Scheer S, Schwarcz S. Trends in early initiation of
antiretroviral therapy and characteristics of persons with HIV initiating therapy in San Francisco,
2007-2011. The Journal of infectious diseases. 2014;209(9):1310-4.

20. National Center for AIDS/STD Control and Prevention, China CDC. Update on the AIDS/STD epidemic
in China and main response in control and prevention in July,2015 (in Chinese). Chinese Journal of
AIDS & STD. 2015;21(09):749.

21. Zhang F, Dou Z, Ma Y, et al. Effect of earlier initiation of antiretroviral treatment and increased
treatment coverage on HIV-related mortality in China: a national observational cohort study. The
Lancet Infectious diseases. 2011;11(7):516-24.

22. Tao J, Vermund SH, Lu H, et al. Impact of Depression and Anxiety on Initiation of Antiretroviral
Therapy Among Men Who Have Sex with Men with Newly Diagnosed HIV Infections in China. AIDS



Page 16/19

patient care and STDs. 2017;31(2):96-104.

23. Yang X, Wang Z, Wang X, et al. Behavioral Intention to Initiate Antiretroviral Therapy (ART) Among
Chinese HIV-Infected Men Who Have Sex With Men Having High CD4 Count in the Era of "Treatment
for All". American journal of men's health. 2019;13(1):1557988319828615.

24. Gebru T, Lentiro K, Jemal A. Perceived behavioural predictors of late initiation to HIV/AIDS care in
Gurage zone public health facilities: a cohort study using health belief model. BMC research notes.
2018;11(1):336.

25. Janz NK, Becker MH. The Health Belief Model: A Decade Later. Health Education Quarterly.
1984;11(1):1-47.

2�. Rosenstock IM. Historical Origins of the Health Belief Model. Health Education Monographs.
1974;2(4):328-35.

27. Liu P, Tang Z, Lan G, Zhu Q, Chen H, You Y, et al. Early antiretroviral therapy on reducing HIV
transmission in China: strengths, weaknesses and next focus of the program. Scienti�c reports.
2018;8(1):3431.

2�. Caro-Vega Y, del Rio C, Lima VD, et al. Estimating the Impact of Earlier ART Initiation and Increased
Testing Coverage on HIV Transmission among Men Who Have Sex with Men in Mexico using a
Mathematical Model. PloS one. 2015;10(8):e0136534.

29. Kim MH, Zhou A, Mazenga A, et al. Why Did I Stop? Barriers and Facilitators to Uptake and
Adherence to ART in Option B+ HIV Care in Lilongwe, Malawi. PloS one. 2016;11(2):e0149527.

30. John SA, Rendina HJ, Starks TJ, Grov C, Parsons JT. Decisional Balance and Contemplation Ladder
to Support Interventions for HIV Pre-Exposure Prophylaxis Uptake and Persistence. AIDS patient care
and STDs. 2019;33(2):67-78.

31. Torres-Obregon R, Onofre-Rodriguez DJ, Benavides-Torres RA, Calvillo C, Garza-Elizondo ME,
Telumbre-Terrero JY. Perceived risk and decisional balance to HIV testing in men who have sex with
men from Monterrey, Mexico. Enfermeria clinica. 2018;28(6):394-400.

32. Wade R, Harper GW, Bauermeister JA. Psychosocial Functioning and Decisional Balance to Use
Condoms in a Racially/Ethnically Diverse Sample of Young Gay/Bisexual Men Who Have Sex with
Men. Archives of sexual behavior. 2018;47(1):195-204.

33. Springer SA, Dushaj A, Azar MM. The impact of DSM-IV mental disorders on adherence to
combination antiretroviral therapy among adult persons living with HIV/AIDS: a systematic review.
AIDS and behavior. 2012;16(8):2119-43.

34. Tao J, Qian HZ, Kipp AM, et al. Effects of depression and anxiety on antiretroviral therapy adherence
among newly diagnosed HIV-infected Chinese MSM. AIDS (London, England). 2017;31(3):401-6.

35. Terloyeva D, Nugmanova Z, Akhmetova G, et al. Untreated depression among persons living with
human immunode�ciency virus in Kazakhstan: A cross-sectional study. PloS one.
2018;13(3):e0193976.

3�. De R, Bhandari S, Roy S, Bhowmik A, Rewari BB, Guha SK. Factors responsible for delayed enrollment
for anti-retroviral treatment. Journal of Nepal Health Research Council. 2013;11(24):194-7.



Page 17/19

37. Tegger MK, Crane HM, Tapia KA, Uldall KK, Holte SE, Kitahata MM. The effect of mental illness,
substance use, and treatment for depression on the initiation of highly active antiretroviral therapy
among HIV-infected individuals. AIDS patient care and STDs. 2008;22(3):233-43.

3�. Herek GM. The Psychology of Sexual Prejudice. Current Directions in Psychological Science.
2000;9(1):19-22.

39. Meyer IH. Prejudice, social stress, and mental health in lesbian, gay, and bisexual populations:
Conceptual issues and research evidence. Psychological Bulletin. 2003;129(5):674-97.

40. Stein R, Xu S, Williams W, Marano M, Eke A, Finlayson T, et al. Factors Associated with HIV
Antiretroviral Therapy among Men Who Have Sex with Men in 20 US Cities, 2014. Journal of urban
health : bulletin of the New York Academy of Medicine. 2019.

41. Herek GM, Cogan JC, Gillis JR, Glunt EK. Correlates of internalized homophobia in a community
sample of lesbians and gay men. Journal of the Gay and Lesbian Medical Association. 1997;2(1):17-
25.

42. Mao L, Kidd MR, Rogers G, et al. Social factors associated with Major Depressive Disorder in
homosexually active, gay men attending general practices in urban Australia. Australian and New
Zealand Journal of Public Health. 2009;33(1):83-6.

43. George S, McGrath N. Social support, disclosure and stigma and the association with non-adherence
in the six months after antiretroviral therapy initiation among a cohort of HIV-positive adults in rural
KwaZulu-Natal, South Africa(). AIDS care. 2019;31(7):875-84.

44. Katz IT, Bogart LM, Dietrich JJ, et al. Understanding the role of resilience resources, antiretroviral
therapy initiation, and HIV-1 RNA suppression among people living with HIV in South Africa: a
prospective cohort study. Aids. 2019;33 Suppl 1:S71-S9.

45. Teklu AM, Delele K, Abraha M, Belayhun B, Gudina EK, Nega A. Exploratory Analysis of Time from HIV
Diagnosis to ART Start, Factors and effect on survival: A longitudinal follow up study at seven
teaching hospitals in Ethiopia. Ethiopian journal of health sciences. 2017;27(Suppl 1):17-28.

4�. Aliyu MH, Blevins M, Parrish DD, et al. Risk factors for delayed initiation of combination antiretroviral
therapy in rural north central Nigeria. Journal of acquired immune de�ciency syndromes (1999).
2014;65(2):e41-9.

47. Hua L, Biling H. Guangzhou Statistical Yearbook 2018. Shaoqiong W, editor. Beijing: China Statistics
Press; 2018.

4�. Communication with Guangzhou CDC reports. 2019.

49. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure.
Journal of general internal medicine. 2001;16(9):606-13.

50. Sanchez SE, Puente GC, Atencio G, et al. Risk of spontaneous preterm birth in relation to maternal
depressive, anxiety, and stress symptoms. The Journal of reproductive medicine. 2013;58(1-2):25-33.

51. Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief measure for assessing generalized anxiety
disorder: the GAD-7. Archives of internal medicine. 2006;166(10):1092-7.



Page 18/19

52. Zhou K, Li H, Wei X, et al. Reliability and validity of the multidimensional scale of perceived social
support in Chinese mainland patients with methadone maintenance treatment. Comprehensive
psychiatry. 2015;60:182-8.

53. Liu H, Xu Y, Sun Y, Dumenci L. Measuring HIV stigma at the family level: psychometric assessment of
the Chinese Courtesy Stigma Scales (CCSSs). PloS one. 2014;9(3):e92855.

54. Su X, Lau JT, Mak WW, et al. Perceived discrimination, social support, and perceived stress among
people living with HIV/AIDS in China. AIDS care. 2013;25(2):239-48.

55. Mak WW, Cheung RY. Self-stigma among concealable minorities in Hong Kong: conceptualization
and uni�ed measurement. The American journal of orthopsychiatry. 2010;80(2):267-81.

5�. Joint United Nations Programme on HIV/AIDS. 2015 China AIDS Response Progress Report.
Switzerland: UNAIDS; 2015.

57. Joint United Nations Programme on HIV/AIDS. UNAIDS data 2019. Switzerland: UNAIDS; 2019.

5�. Li L, Ji G, Lin C, Liang LJ, Lan CW. Antiretroviral Therapy Initiation Following Policy Changes:
Observations From China. Asia-Paci�c journal of public health. 2016;28(5):416-22.

59. Sun X, Lu F, Wu Z, Poundstone K, Zeng G, Xu P, et al. Evolution of information-driven HIV/AIDS
policies in China. International journal of epidemiology. 2010;39 Suppl 2:ii4-13.

Figures

Figure 1
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Kaplan-Meier curves of ART initiation among HIV positive MSM within 100 days of follow-up (A) and the
whole follow-up period (B) according to the time since diagnosis of HIV infection.

Figure 3

Kaplan-Meier curves of ART initiation among HIV positive MSM within 100 days of follow-up (A) and the
whole follow-up period (B) according to the latest CD4 cell counts.
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