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HIV/AIDS/STIs - Original Article

Evidence reports that when an individual is virally 
suppressed by antiretroviral therapy (ART), his or her 
risk of HIV transmission will be greatly reduced. This 
new concept is known as Treatment as Prevention 
(TasP; Baeten et al., 2012). A large-scale randomized 
clinical trial (RCT) reported that initiation of ART 
among people living with HIV (PLWH) at higher CD4 
levels (>350 cells/mm3) with good adherence could 
significantly reduce the risk of HIV transmission by 
96% (Cohen et al., 2011). Modeling results suggested 

that an increase in ART coverage could reduce HIV 
incidence at the population level (Eaton et al., 2014; 
Tanser, Barnighausen, Grapsa, Zaidi, & Newell, 2013). 
New evidence demonstrates that as compared to ART 
initiation when CD4 levels dropped to 350 cells/mm3, 
early ART initiation at higher CD4 levels (above 500 
cells/mm3) would have significant clinical benefit 
(e.g., reduce risk of serious AIDS-related events by 
72% and serious non-AIDS events by 39%; INSIGHT 
START Study Group et al., 2015).
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Abstract
China has updated its national guideline recommending antiretroviral therapy (ART) to all people living with HIV 
(PLWH) since 2016. This study was to investigate the prevalence of behavioral intention to initiate ART among 
HIV-infected men who have sex with men (MSM) with CD4 levels >350 cells/mm3, who had just become eligible 
to receive free ART in China. A cross-sectional survey was conducted among 262 eligible HIV-infected MSM who 
had never received ART. The theory of planned behavior (TPB) was used to guide the variable selection. The 
prevalence of behavioral intention to initiate ART was 69.9%. After adjusting for significant background variables, 
all five constructs of TPB were significantly associated with behavioral intention to initiate ART. These significant 
constructs were: positive attitudes (adjusted odds ratios, AOR: 1.14; 95% CI [1.06, 1.24]) and negative attitudes 
(AOR: 0.89; 95% CI [0.82, 0.97]) toward immediate ART initiation; perceived their significant others would support 
them to initiate ART immediately (perceived subjective norm; AOR: 1.14; 95% CI [1.03, 1.25]); perceived high 
proportion of PLWH having similar CD4 cell levels were on ART (perceived descriptive norm; AOR: 2.22, 95% 
CI [1.16, 4.24]); and being confident in initiating ART immediately (perceived behavioral control; AOR: 1.21; 95% 
CI [1.04, 1.39]). Prevalence of behavioral intention to initiate ART was high among this group of MSM. Effective 
health promotion is needed to translate behavioral intention into related action. TPB may be a useful framework 
for developing future health promotion increasing ART coverage in this group.
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Based on such new evidence, the 90-90-90 target was 
set and advocated by the Joint United Nations 
Programme on HIV/AIDS (UNAIDS, 2014). It targets 
having 90% of PLWH knowing about their HIV status, 
90% of diagnosed PLWH receiving ART, and 90% of 
PLWH on ART having viral suppression. The target 
sheds light of hope, as its achievement by 2020 would 
put the global HIV epidemic under control by 2030 
(UNAIDS, 2014). The World Health Organization 
(WHO) soon reacted by creating two guidelines, which 
recommended provision of ART to PLWH with CD4 
levels ≤500 cells/mm3 (2014) and then to all PLWH 
regardless of their CD4 levels (2015) (WHO, 2015). 
Moreover, WHO (2017) recommended rapid ART initi-
ation (i.e., within 7 days from the day of HIV diagnosis) 
to all PLWH following a confirmed HIV diagnosis and 
ART initiation on the same day to people who are ready 
to start (WHO, 2017). In response to the changes of 
WHO guidelines, the Chinese National ART Guidelines 
were also updated twice. In May 2014, the guideline 
stated that “Irrespective of WHO stage of HIV infection, 
ART is recommended to all PLWH with CD4 count 
≤500 cells/mm3.” The guideline started recommending 
free ART to all PLWH regardless of their CD4 level 
since June 2016 (National Health and Family Planning 
Commission of China, 2014, 2016).

The implementation of the new National ART guide-
line is the key to achieving the 90-90-90 target in China. 
The HIV epidemic among MSM is alarming. In some 
Chinese cities (e.g., Chongqing and Guiyang), the HIV 
prevalence among MSM has exceeded 20% and has 
increased by more than 10% over the last decade (Li 
et al., 2014; Wei et al., 2005; Y. Zhang et al., 2012). The 
overall HIV prevalence was 9.9% (Qin et al., 2016), 
while the overall HIV incidence was as high as 5.6 per 
100 person-year among MSM in China (W. Zhang et al., 
2016). However, in China, only 67% of PLWH received 
ART in 2015 (Wu, 2016). HIV-infected MSM reported 
lower ART use than other HIV-infected groups (Rodger 

et al., 2014). HIV-infected MSM with higher CD4 lev-
els might be less motivated to receive ART, as interna-
tional and national data consistently reported that 
higher CD4 level was associated with lower ART initia-
tion (Koenig et al., 2016; Q. Zhang et al., 2015). HIV-
infected MSM with CD4 levels >350 cells/mm3 in 
China had just became eligible to receive free ART 
after the National ART guideline was updated. It is 
important to understand their behavioral intention to 
initiate ART as well as the barriers and facilitators 
involved in order to develop effective health promo-
tion. However, no study investigated this topic among 
this group.

Behavioral change theories are useful in guiding the 
development of interventions for a particular health 
behavior (Michie & Prestwich, 2010; Painter, Borba, 
Hynes, Mays, & Glanz, 2008). The theory of planned 
behavior (TPB; Ajzen, 1985; 1991) is one of the most 
commonly used theories to explain a health behavior. 
It postulates that in order to form an intention to adopt 
a health behavior (e.g., initiate ART), one would first 
evaluate the behavior (positive and negative attitudes), 
consider whether their significant others would sup-
port such behavior (subjective norm), assess how many 
of their peers have done so (descriptive norm), and 
appraise how much control they have over the behav-
ior (perceived behavioral control) (Ajzen, 1991).

In order to fill the knowledge gap, a cross-sectional 
study was conducted among HIV-infected MSM with 
CD4 levels of >350 cells/mm3 who have never 
received ART in China. The prevalence of behavioral 
intention to initiate ART in the next 6 months and asso-
ciated factors were investigated. Potential associated 
factors included background characteristics (socio-
demographics, disease-related characteristics, and sex-
ual behaviors since diagnosis) and perceptions based 
on the TPB (positive attitudes, negative attitudes, per-
ceived subjective norm, perceived descriptive norm, 
and perceived behavioral control).
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Methods

Participants

A cross-sectional study was conducted from February to 
November 2016. Participants were recruited from three 
nongovernmental organizations (NGOs) and one Center 
for Disease Control and Prevention (CDC) that were pro-
viding follow-up services to HIV-infected MSM in four 
different cities in mainland China (Chengdu, Hangzhou, 
Fuzhou, and Shenyang). Inclusion criteria were: (a) men 
aged ≥18 years old, (b) self-reported having anal inter-
course with at least one man in the lifetime, (c) received 
confirmatory HIV diagnosis, (d) with CD4 levels >350 
cells/mm3 since diagnosis to the time of survey, and (e) 
have never received ART before. Special groups who 
were eligible for free ART disregarding the change of the 
national ART guideline made in 2014 or 2016 (i.e., mar-
riage with a woman, having a regular female sex partner 
at the time of diagnosis, or having advanced symptoms of 
HIV stage III/IV or AIDS defining conditions classified 
by WHO since diagnosis) were excluded.

Data Collection

In Chengdu, Hangzhou, and Fuzhou, NGOs are the 
major providers of direct HIV-related services to HIV-
infected MSM, as routine tasks of HIV prevention and 
PLWH care have been transferred from government 
agencies to these NGOs (Kelly et al., 2006; Yan et al., 
2014). For example, the collaborative NGO in Chengdu 
provides treatment-supporting services to over 1,000 
HIV-infected MSM residing in Chengdu, which 
accounted for about 80% of all reported HIV-infected 
MSM in this city. The situation in Shenyang is different, 
as Shenyang CDC is the major service provider for HIV-
infected MSM. Three NGOs (in Chengdu, Hangzhou, 
and Fuzhou) and one CDC (in Shenyang) facilitated the 
data collection. Trained staff of the collaborative NGOs/
CDC contacted all HIV-infected MSM listed in their 
service records, briefed them about the study, and 
screened their eligibility. Eligible participants were 
invited to join the study, assured making refusals would 
not affect their rights to use any other services, and that 
they could quit at any time without being questioned. 
Interested participants were invited to visit the collab-
orative NGOs/CDC for an anonymous face-to-face 
interview. Out of 269 eligible participants being invited, 
262 provided written informed consent and completed 
the interview. Participants received monetary compen-
sation of 80 RMB (11 USD) for their time spent after 
completing the interview. Ethics approval was obtained 
from the Survey and Behavioral Research Ethics 
Committee of the Chinese University of Hong Kong.

Measurements

Background characteristics. Participants were asked about 
their socio-demographics (e.g., age, education level, mar-
ital status, monthly personal income), disease-related 
characteristics (e.g., duration since HIV diagnosis), and 
sexual behaviors since HIV diagnosis (e.g., anal inter-
course with regular and nonregular male sex partners). 
Regular male sex partners (RP) were defined as those 
who were in a stable relationship that did not involve 
transactional sex, while nonregular male sex partners 
(NRP) were defined as men who were not RP where 
transactional sex was not involved.

Behavioral intention to initiate ART in the next 6 months. Par-
ticipants were asked whether they were willing to initiate 
ART in the next 6 months (response categories: 1 = defi-
nitely not, 2 = probably not, 3 = neutral, 4 = probably 
will, 5 = definitely will). Responses were then dichoto-
mized. Behavioral intention was defined as probably will 
or definitely will, while without behavioral intention was 
defined as neutral, probably not, or definitely not.

Perceptions related to immediate ART initiation based on 
TPB. Four scales were constructed based on TPB: (a) the 
6-item Positive Attitudes Scale (e.g., “Immediate ART 
initiation would effectively reduce your risk of transmit-
ting HIV to others”); (b) the 5-item Negative Attitudes 
Scale (e.g., “You would be discriminated by health pro-
fessionals when obtaining ART”); (c) the 5-item Subjec-
tive Norm Scale (e.g., “Your regular male sex partner 
[e.g., boyfriend] will support you to initiate ART immedi-
ately”); and (d) the 3-item Perceived Behavioral Control 
Scale (e.g., “Whether to initiate ART immediately is 
completely under your control”) (Responses categories:  
1 = strongly disagree, 5 = strongly agree). Cronbach’s  
α of these four scales ranged from 0.70 to 0.87.

In addition, descriptive norm related to ART initiation 
was measured by a single item: “To your knowledge, 
what’s the proportion of PLWH who have similar CD4 
levels as you (i.e., >350 cells/mm3) were on ART?” 
(Response categories: 1 = none, 2 = less than half, 3 = 
half, 4 = more than half, 5 = almost everyone).

Statistical Analysis

Using behavioral intention to initiate ART in the next 6 
months as the dependent variable, univariate odds ratio 
(ORu) for the associations between background variables 
and the dependent variable were estimated. Those back-
ground variables with p < .10 were adjusted for in the 
subsequent logistic regression analysis involving cogni-
tive variables and the dependent variable, adjusted odds 
ratios (AOR), and respective 95% CI were derived. IBM 
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SPSS statistics 21 was used to conduct the analysis, 
with p value <.05 taken as statistically significant.

Results

Background Characteristics

The majority of the participants were 18–30 years old 
(173/262, 66.0%), attained college degree or above 
(155/262, 59.2%), were currently single (218/262, 
83.2%), had a monthly income higher than 3000 RMB 
(USD 435; 171/262, 65.3%), and identified themselves 
as homosexuals (213/262, 81.3%). Regarding disease-
related characteristics, 43.9% (115/262) had been diag-
nosed for more than 1 year and 34.0% (89/262) 
self-reported having some AIDS-related symptoms. 
Since HIV diagnosis, 42.0% (110/262) and 55.0% 
(144/262) had had anal intercourse with RP and NRP, 
respectively (Table 1).

Behavioral Intention to Initiate ART and 
Perceptions Related to Immediate ART Based 
on TPB

The prevalence of behavioral intention to initiate ART in 
the next 6 months was 69.9%. Individual item responses 
and means (SD) for the scales related to perceptions of 
immediate ART initiation are presented in Table 2.

Factors Associated With Behavioral Intention 
to Initiate ART in the Next 6 Months

In the univariate analysis, four background variables 
were significantly associated with behavioral intention to 
initiate ART in the next 6 months. Those having CD4 lev-
els >500 cells/mm3 in their last test (ORu: 0.51; 95% CI 
[0.30, 0.88]; p = .015; R2 = 0.0317), longer duration of 
HIV diagnosis (2–6 months: ORu: 0.32; 95% CI [0.10, 
0.99]; p = .048; 7–12 months: ORu: 0.16; 95% CI [0.05, 
0.50]; p = .001; >12 months: ORu: 0.13; 95% CI [0.05, 
0.35]; p < .001; reference group: ≤1 month; R2 = 
0.1189), and had had anal intercourse with RP (ORu: 
0.52; 95% CI [0.31, 0.89]; p = .017; R2 = 0.0308) and 
NRP (ORu: 0.38; 95% CI [0.22, 0.67]; p = .001;  
R2 = 0.0629) since diagnosis had lower intention to initi-
ate ART in the next 6 months (Table 3).

In the bivariate analysis, all five constructs of TPB 
were significantly associated with behavioral intention, 
which include: (a) the Positive Attitude Scale (ORu: 1.14; 
95% CI [1.06, 1.23]; p < .0001; R2 = 0.0716), (b) the 
Negative Attitude Scale (ORu: 0.91; 95% CI [0.84, 0.98]; 
p = .010; R2 = 0.0364), (c) the Subjective Norm Scale 
(ORu: 1.19; 95% CI [1.09, 1.31]; p < .0001; R2 = 0.0820), 
(d) the Perceived Behavioral Control Scale (ORu: 1.20; 

95% CI [1.05, 1.38]; p = .007; R2 = 0.0383), and (e) 
MSM who perceived that more than half/ almost all 
PLWH with similar CD4 levels were on ART (ORu: 2.52; 
95% CI [1.38, 4.60]; p = .001, reference group: None/less 
than half/half; R2 = 0.0520; Table 4).

Adjusted for these four background variables, all five 
constructs of TPB remained significantly associated 
with the dependent variable in the expected direction. 
They were: (a) the Positive Attitude Scale (AOR: 1.14; 

Table 1. Background Characteristics of HIV-Infected MSM 
(n = 262).

n %

Socio-demographic factors
Age group
 18–30 173 66.0
 >30 89 34.0
Highest education level attained
 Junior high or lower 39 14.9
 Senior high school (or 

equivalent)
68 26.0

 College or above 155 59.2
Marital status
 Currently single 218 83.2
 Cohabited with men 44 16.8
Monthly personal income (RMB)
 <3000 91 34.7
 ≥3000 171 65.3
Self-identified sexual orientation
 Bisexual/uncertain 49 18.7
 Homosexual 213 81.3
Disease characteristics
CD4 counts during last test
 351–500 162 61.8
 >500 100 38.2
Time since HIV diagnosis (months)
 ≤1 58 22.1
 2–6 48 18.3
 7–12 41 15.6
 >12 115 43.9
Self-reported having AIDS-related symptomsa

 No 173 66.0
 Yes 89 34.0
Sexual behaviors since HIV diagnosis
Had had anal intercourse with regular male sexual partner (RP)
 No 152 58.0
 Yes 110 42.0
Had had anal intercourse with nonregular male sex partner 

(NRP)
 No 118 45.0
 Yes 144 55.0

Note. aAIDS-related symptoms may include fever, headache, body 
rash, sore throat, swollen lymph nodes, weight loss, diarrhea, muscle 
pain, etc.
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95% CI [1.06, 1.24]; p = .001; R2 = 0.2271), (b) the 
Negative Attitude Scale (AOR: 0.89; 95% CI [0.82, 
0.97]; p = .009; R2 = 0.2050), (c) the Subjective 
Norm Scale (AOR: 1.14; 95% CI [1.03, 1.25];  
p = .008; R2 = 0.2037), (d) the Perceived Behavioral 
Control Scale (AOR: 1.21; 95% CI [1.04, 1.39];  
p = .012; R2 = 0.1978), and (e) MSM who perceived 
that more than half/almost all PLWH with similar 
CD4 levels were on ART (AOR: 2.22; 95% CI [1.16, 
4.24]; p = .016; reference group: None/less than half/
half; R2 = 0.1949; Table 4).

Discussion
Prevalence of behavioral intention to initiate ART was 
high among the sampled HIV-infected MSM (69.9%). A 
meta-analysis identified only 43% to 62% of those with 
a behavioral intention would translate it into related 
action (McEachana, Conner, Taylor, & Lawton, 2011). 
Therefore, without effective health promotion, the ART 
coverage among this group of HIV-infected MSM may 
remain low. As compared to those with CD4 levels 351–
500 cells/mm3, the prevalence of behavioral intention 
was significantly lower among those with CD4 levels 

Table 2. Perceptions Related to Immediate ART Initiation (IART) Based on the Theory of Planned Behavior (TPB) (n = 262).

% Mean (SD)

Positive attitudes toward IART (% agree/strongly agree)
IART would effectively improve your immune function 72.2  
IART would effectively slow your disease progression 71.7  
IART would effectively reduce your risk of death 66.8  
IART would effectively reduce your risk of having chronic disease (e.g., cardiovascular disease, 

hyperlipidemia, and diabetes)
44.6  

IART would effectively reduce your risk of transmitting HIV to others 63.4  
IART would effectively reduce your psychological burden 42.0  
Positive Attitude Scale 18.7 (3.8)
Negative attitudes toward IART (% agree/strongly agree)
IART would cause severe side effects 53.8  
IART would cause inconvenience to your daily life 41.3  
You would be discriminated by health professionals when obtaining ART 13.7  
You worry that others may know you are PLWH if you are using ART 29.4  
IART would develop drug resistance 35.9  
Negative Attitude Scale 15.2 (3.7)
Subjective norm related to IART (% agree/strongly agree)
Your regular male sex partner (e.g., boyfriend) would support you to initiate ART immediately 62.6  
Your family members would support you to initiate ART immediately 71.7  
Your HIV-infected friends would support you to initiate ART immediately 65.6  
Your significant others would support you to initiate ART immediately 67.9  
Health professionals would support you to initiate ART immediately 72.5  
Subjective Norm Scale 19.3(3.2)
Perceived behavioral control related to IART (% agree/strongly agree)
Whether to initiate ART immediately or not is completely under your control 72.2  
You are confident that you can initiate ART immediately if you want to 74.1  
You are confident to initiate ART immediately if it has some side-effects 69.4  
Perceived Behavioral Control Scale 11.6 (2.0)
Descriptive norm related to IART
To your knowledge, what’s the proportion of PLWH having similar CD4 level as you are on ART?
 None 3.8  
 Less than half 16.0  
 Half 43.5  
 More than half 29.4  
 Almost everyone 7.3  
Behavioral intention to initiate ART in the next 6 months
Willing to initiate ART in the next 6 months
 No (Definitely not/probably not/neutral) 30.1  
 Yes (Probably will/definitely will) 69.9  
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Table 3. Associations Between Background Variables and Behavioral Intention to Initiate ART in the Next 6 Months  
(n = 262)

Row % ORu (95% CI) p value R2

Socio-demographic factors
Age group
 18–30 70.5 1  
 >30 68.5 0.91 [0.52, 1.59] .74 0.0006
Highest education level attained
 Junior high or lower 71.8 1  
 Senior high school (or equivalent) 70.6 0.94 [0.40, 2.25] .90  
 College or above 69.8 0.88 [0.40, 1.90] .74 0.0007
Marital status
 Currently single 70.6 1  
 Cohabited with men 65.9 0.80 [0.40, 1.60] .53 0.0021
Monthly personal income (RMB)
 <3000 68.1 1  
 ≥3000 70.8 1.13 [0.65, 1.96] .66 0.0010
Self-identified sexual orientation
 Bisexual/uncertain 68.5 1  
 Homosexual 75.5 1.42 [0.69, 2.89] .34 0.0051
Disease-related characteristics
CD4 count during last test
 351–500 75.3 1  
 >500 61.0 0.51 [0.30, 0.88] .015 0.0317
Time since HIV diagnosis (months)
 ≤1 91.4 1  
 2–6 77.1 0.32 [0.10, 0.99] .048  
 7–12 63.4 0.16 [0.05, 0.50] .001  
 >12 58.3 0.13 [0.05, 0.35] <.001 0.1189
Self-reported AIDS-related symptoms
 No 69.7 1  
 Yes 69.9 1.01 [0.58, 1.77] .96 0.0000
Sexual behaviors since HIV diagnosis
Had had anal intercourse with regular male sexual partner
 No 75.7 1  
 Yes 61.8 0.52 [0.31, 0.89] .017 0.0308
Had had anal intercourse with nonregular male sexual partner
 No 80.5 1  
 Yes 61.1 0.38 [0.22, 0.67] .001 0.0629

Note. ORu = univariate odds ratios; CI = confidence interval.
Bold font signified the variables that significantly associated with the outcome and with p value < .05.

Table 4. Factors Associated With Behavioral Intention to Initiate ART in the Next 6 Months (n = 262).

Items ORu (95% CI) p value R2 AOR (95% CI) p value R2

Positive Attitudes Scale (mean, SD) 1.14 [1.06, 1.23] <.0001 0.0716 1.14 [1.06, 1.24] .001 0.2271
Negative Attitudes Scale (mean, SD) 0.91 [0.84, 0.98] .010 0.0364 0.89 [0.82, 0.97] .009 0.2050
Subjective Norms Scale (mean, SD) 1.19 [1.09, 1.31] <.0001 0.0820 1.14 [1.03, 1.25] .008 0.2037
Perceived Behavioral Control Scale (mean, SD) 1.20 [1.05, 1.38] .007 0.0383 1.21 [1.04, 1.39] .012 0.1978
Descriptive norm related to immediate ART initiation (N, %)
 To your knowledge, what’s the proportion of PLWH who have similar CD4 levels as you were on ART?
  Nobody/less than half/half 1 1  
  More than half/almost all 2.52 [1.38, 4.60] .001 0.0520 2.22 [1.16, 4.24] .016 0.1949

ORu = univariate odds ratios; AOR = adjusted odds ratios.
Odds ratios adjusted by significant background variables in univariate analysis listed in Table 3.
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>500 cells/mm3 (61.0% vs. 75.3%). They might have 
better health status and hence have lower motivation to 
receive ART. Evidences obtained from RCTs reported 
that initiating ART when CD4 level is above 500 cells/
mm3 would have significant higher clinical benefits 
(Danel et al., 2015; INSIGHT START Study Group 
et al., 2015). Such information needs to be disseminated 
to this group of HIV-infected MSM in future health pro-
motion campaigns. The majority of the participants were 
sexually active, as about 42.0% and 55.0% had had anal 
intercourse with either RP or NRP since diagnosis. 
Sexually active HIV-infected MSM reported signifi-
cantly lower intention to initiate ART. Since previous 
studies reported high prevalence of condomless anal 
intercourse in this group (Wang et al., 2017), their risk 
of HIV transmission is high. Therefore, attention should 
be given to sexually active HIV-infected MSM in future 
campaigns promoting ART initiation. Immediate ART 
initiation should be considered by policy makers and 
service providers in China, as HIV-infected MSM who 
received confirmatory diagnosis within 1 month 
reported highest prevalence behavioral intention to ini-
tiate ART. Such an approach could reduce loss to care 
before ART starts and improve clinical outcomes 
(WHO, 2017).

The results suggested that TPB is a potential useful 
framework for designing future programs promoting 
ART initiation, as all its constructs were significantly 
associated with behavioral intention to initiate ART and 
the associations were in the expected direction. About 
70% of them had some positive attitudes toward imme-
diate ART initiation (i.e., it would improve their 
immune function, slow disease progression, and reduce 
risk of death and HIV transmission). Few of them per-
ceived immediate ART initiation could reduce risk of 
chronic diseases (44.6%) or psychological burden 
(42.0%). About 30% to 50% of them had concerns 
related to immediate ART initiation (i.e., severe side 
effects, would cause inconvenience, psychological 
stress, drug resistance, and expose their HIV serostatus 
to others). It is important to strengthen positive atti-
tudes and remove negative attitudes toward immediate 
ART initiation, as both constructs were significantly 
associated with behavioral intention to initiate ART. 
Health communication messages should emphasize 
immediate ART initiation is effective in improving 
clinical outcomes and reducing risk of transmission. 
Information about the safety of immediate ART initia-
tion (e.g., severe side effects are rare, common mild 
side effects [e.g., diarrhea and rash] can be easily man-
aged, and lower chance of developing drug resistance 
as compared to delayed ART initiation) should also be 
disseminated to this group of HIV-infected MSM 

(Fogel et al., 2016). In contrast to commonly used 
health communication messages that present factual 
information in favor of a particular behavior, narrative 
messages use storytelling and testimonials to describe 
experiences and the consequences of behavior. 
Narratives have been increasingly recognized and used 
as a tool for health promotion. It has been suggested 
that narratives are more effective in conveying risk 
information than factual information (Rothman & 
Kiviniemi, 1999). A meta-analysis of 22 studies 
reported that narrative messages were more effective 
than factual information in changing attitudes (Reinhart 
& Feeley, 2007). It is expected that narratives from 
their peers would be useful in influencing attitudes 
toward immediate ART initiation among HIV-infected 
MSM, as most of them tend to have a very close circle 
of friends and a strong attachment to each other 
(O’Donnell et al., 2002). It is therefore expected they 
would find their peers’ experiences particularly 
valuable.

About two-third of them perceived their significant 
others would support them to initiate ART immediately. 
Such perception was associated with higher behavioral 
intention to initiate ART. It is therefore important to 
encourage HIV-infected MSM to discuss immediate 
ART initiation with their significant others to reduce 
potential misunderstandings and to obtain support 
regarding ART initiation. Perception that more PLWH 
with similar CD4 levels were on ART was positively 
associated with behavioral intention to initiate ART. 
New social norms about the ART initiation need to be 
built. The diffusion of innovation theory—which states 
that according to the length of innovation-decision pro-
cess, people can be divided into innovators, early 
majority (early adopters), late majority, and the lag-
gards (late adopters)—is applicable to this case (Rogers, 
2003). Future health promotion should identify a group 
of innovators (i.e., HIV-infected MSM who initiated 
ART when CD4 counts >350 cells/mm3). These inno-
vators can introduce immediate ART initiation to the 
MSM community. Innovators’ positive experience 
would draw the attention of the early adopters, who 
would in turn serve as role models for the late adopters. 
Testimonials from innovators and early adopters are 
potentially useful to establish a new social norm. It is, 
therefore, important to publicize such testimonials 
widely through social media and websites and reinforce 
the fact that most of the HIV-infected MSM with high 
CD4 counts are already on ART. Enhancing perceived 
behavioral control related to immediate ART initiation 
is another useful strategy. Clear goal setting may help 
them to overcome difficulties to initiate treatment and 
enhance their perceived control over ART initiation.
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This study has the strengths of being theory-based and 
having a high participation rate. The collaborative NGOs/
CDC has been providing supporting services for the par-
ticipants in this study. Good relationship and mutual trust 
has been established between the staff of these organiza-
tions and the participants. As a result, the participants 
were likely to support the work of these organizations by 
participating in the survey. The high participation rate can 
reduce potential selection bias. This study also has some 
limitations. First of all, the participants were recruited by 
nonprobabilistic sampling, in the absence of sample 
frames. The results might not be representative of all 
HIV-infected MSM with CD4 levels >350 cells/mm3 in 
China. Caution should be made when generalizing the 
results to other Chinese cities. Secondly, number and 
information of ineligible participants or those who 
refused to participate in the study were not recorded. 
Third, face-to-face interview was conducted in this study. 
Reporting bias may be caused by social desirability when 
answering questions regarding behavioral intention to 
initiate ART and sexual risk behaviors. Moreover, the 
items/scales were constructed for this study, as no vali-
dated item/scale was available. Lastly, this was a cross-
sectional study and could not establish causality.

Conclusion

Prevalence of behavioral intention to initiate ART was 
high among HIV-infected MSM with CD4 counts >350 
cells/mm3. Effective health promotion is needed to trans-
late behavioral intention into action. More attention should 
be given to HIV-infected MSM with CD4 level >500 
cells/mm3 and those who are sexually active. Rapid ART 
initiation should be considered to reduce loss to care. 
Future health promotions modifying perceptions related 
to immediate ART initiation based on the TPB may be 
effective in increasing ART coverage in this group.

Declaration of Conflicting Interests 

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: This 
study was supported by the National Natural Science Foundation 
of China (Ref# 81373054). The funder had no role in study design, 
collection, analysis or interpretation of the data, writing the manu-
script, or the decision to submit the article for publication.

References

Ajzen, I. (1985). From intentions to actions: A theory of planned 
behavior. In J. Kuhl & J. Beckman (Eds.), Action control: 

From cognition to behavior (pp. 11–39). New York, NY: 
Springer-Verlag.

Ajzen, I. (1991). The theory of planned behavior. Organizational 
Behavior and Human Decision Processes, 50(2), 179–211.

Baeten, J. M., Donnell, D., Ndase, P., Mugo, N. R., Campbell, 
J. D., Wangisi, J., … Partners PrEP Study Team. (2012). 
Antiretroviral prophylaxis for HIV prevention in hetero-
sexual men and women. New England Journal of Medicine, 
367(5), 399–410. doi:10.1056/NEJMoa1108524

Cohen, M. S., Chen, Y. Q., McCauley, M., Gamble, T., 
Hosseinipour, M. C., Kumarasamy, N., … HPTN 
052 Study Team. (2011). Prevention of HIV-1 infec-
tion with early antiretroviral therapy. New England 
Journal of Medicine, 365(6), 493–505. doi:10.1056/
NEJMoa1105243

Danel, C., Moh, R., Gabillard, D., Badje, A., Le Carrou, J., 
Ouassa, T., … Anglaret, X. (2015). A trial of early anti-
retrovirals and isoniazid preventive therapy in Africa. 
New England Journal of Medicine, 373(9), 808–822. 
doi:10.1056/NEJMoa1507198

Eaton, J. W., Menzies, N. A., Stover, J., Cambiano, V., 
Chindelevitch, L., Cori, A., … Hallett, T. B. (2014). Health 
benefits, costs, and cost-effectiveness of earlier eligibil-
ity for adult antiretroviral therapy and expanded treatment 
coverage: A combined analysis of 12 mathematical models. 
Lancet Global Health, 2(1), e23–e34. doi:10.1016/s2214-
109x(13)70172-4

Fogel, J. M., Hudelson, S. E., Ou, S. S., Hart, S., Wallis, 
C., Morgado, M. G., … Eshleman, S. H. (2016). Brief 
report: HIV drug resistance in adults failing early anti-
retroviral treatment: Results from the HIV prevention 
trials network 052 trial. Journal of Acquired Immune 
Deficiency Syndromes, 72(3), 304–309. doi:10.1097/
qai.0000000000000951

INSIGHT START Study Group, Lundgren, J. D., Babiker, 
A. G., Gordin, F., Emery, S., Grund, B., … Neaton, J. D. 
(2015). Initiation of antiretroviral therapy in early asymp-
tomatic HIV infection. New England Journal of Medicine, 
373(9), 795–807. doi:10.1056/NEJMoa1506816

Kelly, J. A., Somlai, A. M., Benotsch, E. G., Amirkhanian, Y. A., 
Fernandez, M. I., Stevenson, L. Y., … Opgenorth, K. M. (2006). 
Programmes, resources, and needs of HIV-prevention nongov-
ernmental organizations (NGOs) in Africa, Central/Eastern 
Europe and Central Asia, Latin America and the Caribbean. 
AIDS Care, 18(1), 12–21. doi:10.1080/09540120500101757

Koenig, S. P., Bernard, D., Devieux, J. G., Atwood, S., 
McNairy, M. L., Severe, P., … Pape, J. W. (2016). Trends 
in CD4 count testing, retention in Pre-ART Care, and ART 
initiation rates over the first decade of expansion of HIV 
services in Haiti. PLoS One, 11(2), e0146903. doi:10.1371/
journal.pone.0146903

Li, J., Zhang, J., Yuan, F., Li, J., She, M., & Zeng, W. H. (2014). 
The HIV sentinel surveillance results of men who have sex 
with men for 2011 to 2013 in Guiyang. Jiangsu Journal of 
Preventive Medicine, 25(3):52–54.

McEachana, R. R. C., Conner, M., Taylor, N. J., & Lawton, R. 
J. (2011). Prospective prediction of health-related behav-
iours with the Theory of planned behaviour: A meta-analy-
sis. Health Psychology Review, 5, 97–144.



Yang et al. 9

Michie, S., & Prestwich, A. (2010). Are interventions theory-
based? Development of a theory coding scheme. Health 
Psychology, 29(1), 1–8.

National Health and Family Planning Commission of China. 
(2014). Renewed guideline on the use of free  antiretroviral 
therapy for the people living with HIV/AIDS. People’s 
Republic of China, Beijing, China. Retrieved from http://
www.nhfpc.gov.cn/yzygi/s3593/201405/95edf9ac8abb4e1
a9f3482501b0ae4be.shtml

National Health and Family Planning Commission of China. 
(2016). Notice on adjustment of free antiretroviral therapy 
guideline for HIV treatment. People’s Republic of China, 
Beijing, China. Retrieved from http://www.gov.cn/xin-
wen/2016-06/15/content_5082505.htm

O’Donnell, L., Agronick, G., San Doval, A., Duran, R., Myint-U, 
A., & Stueve, A. (2002). Ethnic and gay community attach-
ments and sexual risk behaviors among urban Latino young 
men who have sex with men. AIDS Education and Prevention, 
14(6), 457–471. doi:10.1521/aeap.14.8.457.24109

Painter, J., Borba, C., Hynes, M., Mays, D., & Glanz, K. (2008). 
The use of theory in health behavior research from 2000 to 
2005: A systematic review. Annals of Behavioral Medicine, 
35(3), 358–362. doi:10.1007/s12160-008-9042-y

Qin, Q. Q., Tang, W. M., Lin, G., Li, D. M., Mahapatra, T., 
Wang, L. Y, … Sun, J. P. (2016). Changing trend of HIV, 
syphilis and hepatitis c among men who have sex with men 
in China. Scientific Reports, 6, 31081.

Reinhart, A., & Feeley, T. (2007, November 11–15). Comparing 
the persuasive effects of narrative versus statistical mes-
sages: A meta-analytic review. Paper presented at the 
National Communication Association, Chicago, IL.

Rodger, A. J., Phillips, A., Speakman, A., Gilson, R., Fisher, 
M., Wilkins, E., … Lampe, F. C. (2014). Attitudes of peo-
ple in the UK with HIV who are antiretroviral (ART) naïve 
to starting ART at high CD4 counts for potential health 
benefit or to prevent HIV transmission. PLoS One, 9(5), 
e97340. doi:10.1371/journal.pone.0097340

Rogers, E. M. (2003). Diffusion of innovations, (5th ed.). New 
York, NY: Free Press/Simon & Schuster, Inc.

Rothman, A. J., & Kiviniemi, M. T. (1999). Treating people 
with information: An analysis and review of approaches to 
communicating health risk. Journal of the National Cancer 
Institute. Monographs, 91(18), 44–51.

Tanser, F., Barnighausen, T., Grapsa, E., Zaidi, J., & Newell, M. 
L. (2013). High coverage of ART associated with decline in 
risk of HIV acquisition in rural KwaZulu-Natal, South Africa. 
Science, 339(6122), 966–971. doi:10.1126/science.1228160

UNAIDS. (2014). 90-90-90: An ambitious treatment target to 
help end the AIDS epidemic. Retrieved from http://www 
.unaids.org/sites/default/files/media_asset/90-90-90_en_0.pdf

Wang, Z., Wu, X., Lau, J., Mo, P., Mak, W., Wang, X., … 
Jiang, H. (2017). Prevalence of and factors associated 
with unprotected anal intercourse with regular and non-
regular male sexual partners among newly diagnosed 
HIV-positive men who have sex with men in China. HIV 
Medicine, 18(9), 635–646. doi:10.1111/hiv.12500

Wei, S. L., Zhou, S. J., Zhang, B. C., Zeng, Y., Xu, H., & 
Chen, L. (2005) Analysis on the high risk behaviors and 
other STI/AIDS factors in men who have sex with men in a 
southwestern city of China. Journal of Chongqing Medical 
University, 30(5), 679–682.

World Health Organization. (2015). Guideline on when to start 
antiretroviral therapy and on pre-exposure prophylaxis for 
HIV. Retrieved from http://www.who.int/hiv/pub/guide-
lines/earlyrelease-arv/en/

World Health Organization. (2017). Guidelines for managing 
advanced HIV disease and rapid initiation of antiretrovi-
ral therapy. Retrieved from http://www.who.int/hiv/pub 
/guidelines/advanced-HIV-disease/en/

Wu, Z. Y. (2016). Progress and challenges of achieving three 
90% targets for HIV prevention in China. Paper presented 
at 2016 China AIDS Conference, Chengdu, China.

Yan, H., Zhang, M., Zhao, J., Huan, X., Ding, J., Wu, S., … 
Yang, H. (2014). The increased effectiveness of HIV pre-
ventive intervention among men who have sex with men 
and of follow-up care for people living with HIV after 
‘task-shifting’ to community-based organizations: A ‘cash 
on service delivery’ model in China. PLoS One, 9(7), 
e103146. doi:10.1371/journal.pone.0103146

Zhang, Q., Tang, Z., Sun, H., Cheng, P., Qin, Q., Fan, Y., & 
Huang, F. (2015). Acceptability of early anti-retroviral 
therapy among HIV-infected people in Anhui province in 
China. AIDS Care, 27(5), 669–674. doi:10.1080/09540121
.2014.983042

Zhang, W., Xu, J. J., Zou, H., Zhang, J., Wang, N., & Shang, H. 
(2016). HIV incidence and associated risk factors in men 
who have sex with men in mainland China: An updated 
systematic review and meta-analysis. Sexual Health, 13(4), 
373. doi:10.1071/SH16001

Zhang, Y., Chen, P., Lu. R., Liu, L., Wu, Y. Z., Liu, X. Y., 
… Yi, D. (2012) Prevalence of HIV among men who have 
sex with men in Chongqing, China, 2006–2009: Cross-
sectional biological and behavioural surveys. Sexually 
Transmitted Infections, 88(6), 444–450.

http://www.nhfpc.gov.cn/yzygi/s3593/201405/95edf9ac8abb4e1a9f3482501b0ae4be.shtml
http://www.nhfpc.gov.cn/yzygi/s3593/201405/95edf9ac8abb4e1a9f3482501b0ae4be.shtml
http://www.nhfpc.gov.cn/yzygi/s3593/201405/95edf9ac8abb4e1a9f3482501b0ae4be.shtml
http://www.unaids.org/sites/default/files/media_asset/90-90-90_en_0.pdf
http://www.unaids.org/sites/default/files/media_asset/90-90-90_en_0.pdf
http://www.who.int/hiv/pub/guidelines/earlyrelease-arv/en/
http://www.who.int/hiv/pub/guidelines/earlyrelease-arv/en/
http://www.who.int/hiv/pub/guidelines/advanced-HIV-disease/en/
http://www.who.int/hiv/pub/guidelines/advanced-HIV-disease/en/

