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Abstract

2,4,7

In China, some health departments and gay community-based organizations have begun to offer home-based HIV testing kits
in order to augment test uptake among men who have sex with men (MSM). However, HIV test preferences and motivations
for home-testing among MSM in China are not well understood. The HIV testing preferences of 803 MSM throughout China
were evaluated using single-item assessment and a discrete choice experiment (DCE). In both the single-item assessment and
DCE, participants expressed strong preference for free and anonymous testing by health professionals. Both approaches also
indicated that naive testers most prefer home testing. However, among previous testers, the single-item assessment indicated
that “home” was the most preferred testing location (vs. hospital or clinic), while the DCE indicated that “home” was the
least preferred testing location after controlling for anonymity. HIV home-testing may have limited appeal to previously

tested Chinese MSM if anonymity is not maintained.
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Introduction

China has one of the world’s highest reported HIV inci-
dence rates among men who have sex with men (MSM) [1].
Moreover, rates of new infections among MSM in China are
rising nationwide, having increased from 3.24 infections/100
person-years (PY) in 2005-2008 to 5.50 infections/100 PY
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in 2012-2014 [2]. One critical factor contributing to ongo-
ing HIV transmission among MSM is delayed diagnosis of
infection [1].

Early HIV diagnosis facilitates earlier initiation of antiret-
roviral therapy, which in turn ensures better clinical out-
comes among people living with HIV and decreases the
likelihood of secondary transmissions [3]. However, despite
intense efforts to promote routine HIV testing, HIV testing
rates among MSM in China remain low. According to a 2015
national online survey, 46% of MSM in China have never
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received an HIV test [4]. One reason Chinese MSM are not
testing more frequently may be because of dissatisfaction
with current HIV testing service options [5, 6]. For example,
MSM in China have indicated an affinity for testing in public
hospitals and clinics [6], but concerns about confidentiality
surrounding HIV or MSM status may discourage facility-
based testing. Previous studies have qualitatively identified
an array of HIV testing service characteristics that Chinese
MSM consider when deciding whether to test [6—11], but
to date there has been little to no research that has quan-
titatively examined the relative importance of each HIV
testing service characteristic. By elucidating how MSM in
China weigh the importance of specific HIV testing service
attributes, policymakers can better focus HIV testing service
optimization on the attributes most likely to increase HIV
test uptake.

Discrete choice experiments (DCE) are an established
methodology to quantitatively estimate the preferences and
relative influence of specific product or service attributes
underpinning individual choice decisions [12, 13]. Based
on random utility theory, DCEs presume that individuals
make rational choices, that is, choices that maximize their
satisfaction [14]. DCEs ask individuals to choose between
hypothetical product or services options, and then indi-
viduals’ stated choices are used to make inferences about
their preferences [14]. These stated choices in DCEs enable
researchers to quantitatively estimate the conscious or sub-
conscious decision-making heuristics and “trade-off”” thresh-
olds that individuals use when making discrete choices [15].
Furthermore, by drawing inferences from individuals’ stated
choices, DCEs produce estimates of respondent preferences
that are less subject to biases introduced when individuals
are asked to explicitly report and assess the motivations
underlying their choices [15]. Within the health services
literature, DCEs have been used to elucidate patient pref-
erences ranging from human papillomavirus vaccination
among adolescent females [16] ,to treatment of osteoarthritis
among older adults [17], and linkage to HIV care services
among the general population [18]. However, few DCEs
have examined HIV testing preferences in low or middle
income countries (LMIC) [19-23] or among MSM.

In response to this limited understanding of HIV testing
preferences among MSM in LMIC, we conducted a DCE to
identify potential drivers of HIV testing decisions among
MSM in China.

Methods
Study Design

From June 2016 to January 2017, the DCE was conducted
among MSM by social media throughout China in three
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stages: (1) Identification of HIV testing service attributes
and levels, (2) Generation of the DCE d-efficient design
matrix, and (3) Implementation of the DCE.

Identification of HIV Testing Service Attributes and Levels

To identify HIV testing service attributes that influence
HIV testing decisions among Chinese MSM, we performed
a literature review and conducted five focus group discus-
sions each with 4-6 self-identified MSM over 16 years old
in Guangzhou, China from June to July 2016 (n=24). The
eligibility criteria for focus group participants was being a
person over 16 years old who was born male and has ever
had sex with another man. Focus group participants were
recruited on social media by a local gay community-based
organization and were asked to discuss their decision-
making process and service considerations when deciding
whether or not to test for HIV [24]. Focus group discus-
sions were moderated by a self-identified gay Chinese MSM,
verbally recorded, transcribed, translated from Chinese to
English, and analyzed thematically and iteratively [25].
Focus group participants were provided an honorarium of
$15 USD.

The average age of focus group participants was
26.5 years (StdD: 6.3) and the majority of participants had
previously received an HIV test (23/24, 95.8%). Additional
sociodemographic characteristics of focus group partici-
pants are presented in Supplementary Table S1. Results
from focus group discussions revealed seven key HIV test-
ing service attributes and 19 associated levels, which were
used to develop DCE choice sets (Fig. 1). Notably, focus
group participants consistently expressed that availability of
HIV care services to link to was not a consideration when
deciding whether or not to test.

Once HIV testing service attributes and levels were
identified, we developed pictorial representations of each
HIV testing attribute level that would be used in the DCE
(e.g., label and picture of a hospital to represent hospital as
a hypothetical testing location). To ensure that the pictorial
representations were clear and intuitive, focus group partici-
pants were asked to provide collective feedback on iterations
of graphics representing HIV testing attribute levels, and
graphics and accompanying text were modified accordingly.

Development of the d-Efficient Design Matrix

For the current study, we used a d-efficient design matrix
[26] that entailed randomizing participants to one of ten
blocks and asking each individual to complete six choice
tasks (60 unique choice tasks). For each choice task, the
participant was instructed to select one of three testing alter-
natives: testing scenario A, testing scenario B, and opt-out
(i.e., do not test) (Fig. 2). The number of blocks and choice
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tasks presented to each participant was based on considera-
tions of potential survey fatigue and statistical efficiency of
each design [27]. Block randomization, choice tasks, ran-
domization of attribute ordering for each choice task, and
d-efficiency statistics were produced in NGENE (ChoiceM-
etrics, 2014). No implausible testing scenarios were included
(e.g., being required to disclose one’s true name to the test
administrators if self was the test administrator). In order to
improve the precision of parameter estimates, the d-efficient
design produced in NGENE used parameter estimate priors
generated from an online pilot test conducted among 96 self-
identified MSM from two Chinese provinces.

Implementation of the DCE

The DCE was conducted online from January 8§-31, 2017.
Participants were recruited via multiple gay community
based organizations and gay social networking portals
throughout China. To participate in the study, individuals
were required to self-report having been born biologically
male, being over 16 years old (the legal age of adult con-
sent), having ever had anal or oral sex with another man,
and never having been diagnosed with HIV. To ensure
ability to adequately assess preferences among subgroups
of Chinese MSM, the following 1:1 ratio sampling quotas
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were imposed: income above and below $450 USD per
month, education above and below high school, and his-
tory of MSM behavior disclosure to healthcare worker
(yes/no). Sub-analysis indicated that propensity to select
the “opt-out” alternative did not significantly vary by edu-
cation, income, or MSM disclosure status. Participants in
the DCE pilot test survey received a $7.50 USD phone
credit honorarium delivered to their cell phone.

Statistical Analyses

Data analysis was conducted using three successive mod-
els: Multinomial logit (MNL), Mixed logit (MXL), and
mixed logit with interaction terms (MXL-I). The MNL
model included only main effects that provided overall
averages of the study sample’s HIV testing preferences.
However, because the MNL approach does not account for
unobserved preference heterogeneity between individuals
or repeated observations collected from a single individual
[28], we extended our analysis to include a MXL model.
The MXL model only included main effects, all of which
were set as random, assumed to be normally distributed,
and modeled as non-linear, nominal categorical variables.
Lastly, we used an MXL-I model that included parameter
estimates for both attribute levels and interactions. In order
to assess potential differences in testing preferences, the
MXL-I model included two-way interaction terms between
all design attributes and HIV testing history (ever received
HIV test, yes vs. no). Model fit for the MXL and MXL-I
models were compared using the log-likelihood ratio test.
All analyses were conducted using the MLOGIT package
in R and 1000 Halton draws. Effects and indicator coding
were used for the design attributes and individual-specific
characteristics, respectively. To facilitate clearer interpre-
tation of relative satisfaction, design attribute coefficients
were scaled from 0 to 10.

The relative importance of each study attribute was cal-
culated by dividing the range of parameter estimates for a
given attribute, by the sum of parameter estimate ranges
for all attributes [28]. Essentially, the relative impor-
tance for each attribute represents the proportion of DCE
stated choices that were determined by the given attrib-
ute, excluding the influence of the opt-out selection and
unmeasured factors (i.e., error terms). Confidence inter-
vals for estimates of attribute relative importance were
derived by calculating the standard error of each attribute’s
range using the following formula:

\/ [(variance of attribute level A) + (variance of attribute level B)
+ (2 * covariance between attribute levels A and B))

[28]. Stratification was used to calculate the relative impor-
tance of testing attributes by HIV testing history (ever tested
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vs. never tested). Relative importance estimates and confi-
dence intervals were based on MXL models.

Ethical Review

Study protocols were approved by the institutional review
boards of the University of North Carolina at Chapel Hill
(Study number 16-1860) and the Guangdong Provincial Der-
matology Hospital. Each study participant was presented
with an online consent form and provided informed consent
prior to enrollment.

Results
In 23 days, the DCE survey link was clicked 3319 times.

2505 respondents failed to meet the study eligibility cri-
teria or quit before eligibility could be established, and 11

Table 1 Participant sociodemographics among MSM in China (n=_803)

respondents were removed after deduplication of identical
phone numbers. The 803 eligible participants completed
4738 choice tasks. Alternative “A” (choice on the left side)
and alternative “B” (choice on the right side) had compa-
rable probabilities of being selected (47% vs. 45%, respec-
tively); the “opt-out” alternative was selected in 8% of all
choice tasks.

Participant Characteristics

Participant characteristics are presented in Table 1. Over-
all, study participants were relatively young (median age:
24 years old), mostly single (86%), mostly self-identified as
gay (78%), and most had previously tested for HIV (68%).
Distribution of education, income, and disclosure of MSM
identity to health care providers aligned closely to the quota
sampling scheme. Participants who never received an HIV

Code Total Among those who ever Among those who never p value
n (%) received an HIV test (%) received an HIV test (%)
Age (years)
1% quantile < 21 1 187 (23) (18) (34) < 0.0001
2" quantile 21-23 2 191 (24) 25) @20
3 quantile 24-28 3 199 (25) (25) 24)
4™ quantile > 28 4 226 (28) (31 1)
Educational attainment
Elementary/middle 1 137 (17) (15) (21) 0.02
High school 2 287 (36) (36) (36)
Vocational college 3 129 (16) (15) (19)
Four-year college and above 4 250 (31) (34) (25)
Urban residency status
Official urban resident 1 421 (52) (55) (48) 0.08
Rural resident 0 382 (48) 45) (52)
Current marital status
Single 689 (86) (84) (90) <0.01
Married 77 (10) (10) (O
Separated/divorced/widowed 37 (5) (6) €8
Sexual orientation
Gay 1 623 (78) (80) (73) 0.10
Heterosexual 0 144 (18) (16) (23)
Bisexual 0 8 (1) 1) (€))
Unsure 0 28 (3) “4) 3)
Income, USD/month
<217 1 177 (22) (19) (28) < 0.01
217-433 2 246 (31) 31) 30)
434-724 3 235 (29) 29) 30)
725-1159 4 89 (11) (13) ®)
> 1159 4 56 (7) 8) @)
n 803 550 253
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test were more likely to be less than 28 years old (79%
vs. 69%), have only elementary or middle school educa-
tion (21% vs. 15%), and have income less than 217 USD
per month (28% vs. 19%) compared to men who had ever
received an HIV test.

Single-Item Assessment of Testing Preferences

Single-item assessment of testing preferences (i.e., partici-
pants reporting their HIV testing preferences independently
for each attribute) are presented in Table 2. Regarding test
location, participants most preferred to test at home (34%),

followed by testing at gay community-based organizations
(25%), and local health departments (18%). The most popu-
lar pricing models were free testing (55%) and incentivized
testing (24%). Two out of three participants preferred walk-
in testing (66%), while only one in five preferred appoint-
ment-based testing. The majority of individuals preferred
to test anonymously (75%), not be required to disclose
their same-sex sexual activities (60%), and to be tested by a
trained health professional (60%). Finger-prick testing was
preferred over venous blood testing (48% vs. 27%), but one
in four participants was indifferent to the test type (25%).
Participants who had never tested before had a greater

Table 2 Single-item assessment of participants’ HIV testing preferences among MSM in China (n=_803)

Total Among those who ever Among those who never p value
n (%) received an HIV test (%) received an HIV test (%)
Test location®
Home 271 (34%) 29) (45) < 0.0001
Gay community-based organization 201 (25%) (26) (23)
Hospital 75 (9%) (10) ®)
Local health department 144 (18%) 21 (11)
Indifferent 109 (14%) (14) (13)
Cost/incentive of test?
$7.50 USD incentive 194 (24%) (28) (16) < 0.001
Free 438 (55%) (53) (58)
Pay $ 7.50 USD 34 (4%) 3) (6)
Pay $15 USD 44 (6%) (6) “)
Indifferent 90 (11%) 9) (15)
Appointment versus walk-in testing®
Walk-in 532 (66%) ©67) (64) 0.12
Appointment necessary 159 (20%) (18) (24)
Indifferent 112 (14%) (15) (12)
Disclosure of same-sex sexual activities to test administrator®
Not required to disclose 483 (60%) (60) (60) 0.27
Required to disclose 189 (24%) (22) (26)
Indifferent 129 (16%) a7 (13)
Test administrator®
Trained health professional 484 (60%) (64) (52) < 0.001
Individual with on the job training to admin- 89 (11%) (12) (&)
ister test
Self-test 164 (20%) (15) (33)
Indifferent 65 (8%) 9) 6)
Test type®
Finger prick 387 (48%) (46) 54) < 0.001
Venous 217 27%) (€28) (18)
Indifferent 198 (25%) (23) (28)
Anonymity?
Not required to show national ID card 604 (75%) (79) 67) <0.01
Required to show national ID card 132 (16%) (14) (22)
Indifferent 66 (8%) @) (11)
n 803 550 253

#Single response option

@ Springer



AIDS and Behavior (2019) 23:847-859

853

preference for testing at home (45% vs. 29%), self-testing
(33% vs. 15%), finger prick testing (54% vs. 46%), and real-
name testing (22% vs. 14%).

Overall Design Attribute Effects
MNL Model

Supplementary Table S2 shows participants’ attribute-
specific HIV testing preferences based on results of the
MNL analysis. In contrast to the single-item assessment,
home was the least preferred testing location (f=— 0.10,
p<0.01). Notably, participants expressed slightly stronger
preference for free testing over testing with monetary
incentives (=0.32 vs. p=0.23). Preference ranking for

all other parameter estimates were in the order as expected
(e.g., stronger preference for cost of $7.50 USD test vs.
$15 USD test).

MXL Model

Table 3 shows results of the MXL analysis. Each attribute
contained at least one level with statistically significant
standard deviation estimates of the coefficient, thus imply-
ing substantial heterogeneity of preference weights across
respondents for all attributes [28].

Table 3 HIV testing preferences

X N Design attributes and levels Coefficient SE StdD SE
of MSM in China (MXL model)
Test location
Home —0.14* 0.05 0.75%%* 0.11
Community-based organization 0.04 0.05 0.597%%% 0.12
Hospital —0.05 0.05 -0.01 0.65
Health department 0.15%* 0.05 0.01 0.90
Identifier collected at test time
Must show ID card — 0.33%%* 0.04 0.58%%* 0.07
Do not need to show ID card 0.337%%* 0.04 0.617%%* 0.07
Test administrator
Self-test —0.18 0.19 0.987%%* 0.12
Person with on-the job training —0.24% 0.10 —0.25% 0.12
Health professional 0.41%%* 0.11 0.10 0.31
MSM identity disclosure
Required to disclose MSM activity — 0.13%** 0.03 0.46%%* 0.07
NOT required to disclose MSM activity 0.13%%* 0.03 0.43#%* 0.07
Type of test
Venipuncture 0.06 0.03 0.38%** 0.08
Finger prick - 0.06 0.03 0.31%%* 0.09
Cost/incentive
7.50 USD incentive 0.31%%* 0.05 0.40%* 0.14
Free 0.497%%* 0.06 0.66%** 0.12
7.50 USD cost — 0.22%%* 0.06 —0.04 0.47
15 USD cost — 0.59%** 0.06 0.01 0.52
Scheduling
Walk-in 0.06 0.03 0.14 0.17
Appointment necessary —0.06 0.03 0.22% 0.11
Nonrandom parameter
Opt-out ASC — 0.89%** 0.05
Model fit statistics
Number of individuals 803
Number of completed choice sets 4738
Log-likelihood function —4075.5

#p<0.05; *#p <0.01; **%p <0.001

StdD Standard deviation, SE standard error, ASC alternative-specific constant
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MXL-1 Model

Table 4 shows results of the MXL-I analysis. The MXL-I
model extends the MXL model to explore preference het-
erogeneity by testing experience. The log-likelihood ratio
test indicated that the MXL-I model fit significantly bet-
ter than the MXL model (p<0.001, x*=42.3, 13 DF). The
MXL-I analysis indicated that preference for testing at home
was significantly stronger among test-naive men, compared
to previous testers (B=— 0.58, p<0.001). Participants
with testing experience expressed significantly stronger
preference for testing at the health department (f=0.41,
p <0.001). In addition, naive testers were significantly more
likely to choose the opt-out choice, compared to men with
testing experience (f=0.23, p<0.05).

A sensitivity analysis was conducted to examine how
sociodemographic may have influenced preferences of naive
and experienced testers. The sensitivity analysis entailed re-
running the MXL-I analysis among sub-samples stratified by
age, sexual orientation, and income. Results of the sensitiv-
ity analysis indicated that naive testers’ stronger preference
for home testing and weaker preference for testing at the
health department (compared to experienced testers) was
consistent within each stratum of age, sexual orientation, and
income levels (results available upon request).

Scaled HIV Testing Preferences

Figure 3 illustrates scaled HIV testing preferences, enabling
direct comparisons between testing levels and attributes.
Larger values indicate stronger preference for a specific
testing characteristic. Results showed that switching from
real-name testing to anonymous testing was as influential
on participants’ stated preferences as changing from $7.50
USD out-of-pocket testing to free testing, or changing the
test administrator from a lay-person to a health professional
(gain of approximately 6 points on rescaled scale).

Relative Importance

Table 5 presents the relative importance of HIV test-
ing attributes as percentages, stratified by HIV testing
history. Overall, cost/incentive was the most important
attribute (34.0%, 95% CI 31.2-36.7%), followed by ano-
nymity (20.8%, 95% CI 18.1-23.3%), and test administra-
tor (20.4%, 95% CI 7.0-30.4%). Testing location was of
modest importance (9.2%, 95% CI 5.7-12.4%), but dis-
closure of MSM activity (7.9%, 95% CI 5.3-10.4%), test
type (3.9%, 95% CI 1.0-6.7%), and appointment schedul-
ing (3.7%, 95% CI 1.0-6.2%) were of limited importance.
The relative importance of attributes was generally similar
between participants with different testing histories.
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Discussion

Today, MSM in China have increasingly diverse HIV testing
options. Health professionals at hospitals and local health
departments often provide free HIV screening tests for self-
identified MSM [29], though such testing conditions may
not be appealing to MSM reluctant to disclose their MSM
status to heterosexual individuals for fear of stigmatization
and/or discrimination [30]. Larger cities often offer free and
anonymous testing at gay community-based organizations
staffed by MSM, but qualitative research suggests that some
MSM may prefer testing at specialized hospitals staffed by
formally trained health professionals [31]. Most recently,
online sales of HIV self-testing kits now enable individu-
als to conduct self-administered home-based testing, an
approach which has received monetary and explicit policy
support from the Chinese government and local health
departments [32].

However, in order to effectively deploy multi-pronged
testing strategies that will increase test uptake, it is impera-
tive to understand the component drivers of HIV testing
preferences. Novel findings from this study are instruc-
tive for programs seeking to augment HIV testing among
MSM in China, particularly government programs that may
include promotion of home-based HIV testing kits. This
study extends the literature of HIV testing preferences by
using an experimental design to disentangle the motiva-
tions underpinning location and service preferences for HIV
testing.

The DCE revealed several novel findings which had not
been identified in previous HIV testing preference studies
among Chinese MSM [6-11]. First, results indicated that
MSM with different HIV testing histories have significantly
different preferences for where to test. Among test-naive
men, home and the health department were the most and
least favored testing locations, respectively. However, the
exact opposite was true among men who had previously
tested. One possible reason test-naive men preferred to test
at home is because they were expressing stated preferences
for their hypothetical first HIV test, which may be perceived
differently than subsequent tests. That is, men without any
personal testing experience may feel more intimidated or
apprehensive about testing at government health depart-
ments [6], and hence prefer to test in the comfort of their
own home. Men with prior testing experience were likely
more familiar with testing procedures, and therefore may
have had fewer unanswered questions or concerns about
testing at a health department. Alternatively, it is possible
that naive testers’ preference for home-testing was directly
contributing to their lack of testing experience. That is, the
absence of ideal home testing options may have been a key
contributing factor for why naive testers had not yet tested.
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Table 4 HIV t@sting preferences Design attributes and levels Coefficient SE StdD SE
of MSM in China (MXL-I
model) Test location
Home 0.25%%* 0.10 0.72%** (.11
Gay community-based organization (CBO) 0.07 0.10 0.58*** (.12
Hospital -0.13 0.09 0.02 0.77
Health department —-0.19% 0.09
Identifier collected at test time
Must show ID card — 0.28%*** 0.06 0.57*%** 0.07
Do not need to show ID card 0.28%%* 0.06
Test administrator
Self-test -0.21 0.33 0.97*%** 0.12
Person with on the job training -0.25 0.17 —0.24% 0.12
Health professional 0.46* 0.18
MSM identity disclosure
Required to disclose MSM activity —0.13% 0.05 0.47%%* 0.07
NOT required to disclose MSM activity 0.13% 0.05
Type of test
Venipuncture 0.04 0.06 0.37*%** 0.08
Finger prick —0.04 0.06
Cost/incentive
7.50 USD incentive 0.22% 0.09 0.39%*%  0.15
Free test 0.47%%* 0.11 0.66%** (.12
7.50 USD cost —-0.16 0.09 —0.02 0.50
15 USD cost — 0.53%** 0.09
Scheduling
Appointment necessary —0.02 0.06 0.12 0.19
Walk-in 0.02 0.06
Nonrandom parameter
Opt-out ASC — 0.74%** 0.09
Interaction terms
Ever had HIV test * Home — 0.58%** 0.12
Ever had HIV test * Gay CBO —0.03 0.12
Ever had HIV test * Hospital 0.12 0.11
Ever had HIV test * Must show ID card —0.07 0.08
Ever had HIV test * Self-test 0.07 0.40
Ever had HIV test * Person with on the job training 0.00 0.21
Ever had HIV test * Required to disclose MSM activity 0.00 0.07
Ever had HIV test * Venipuncture 0.02 0.07
Ever had HIV test * 7.50 USD incentive 0.14 0.11
Ever had HIV test * Free test 0.04 0.13
Ever had HIV test * 7.50 USD cost —0.08 0.12
Ever had HIV test * Appointment necessary 0.11 0.07
Ever had HIV test * optout —0.23* 0.11
Model fit statistics
Number of individuals 803
Number of observations 4738
Log-likelihood function —4054.4

*p<0.05; **p<0.01; ***p<0.001

StdD Standard deviation, SE standard error, ASC alternative-specific constant
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Fig.3 Scaled estimates of HIV testing preferences among MSM in China, by testing history (MXL-I model) (n=803)

Table 5 Relative importance of HIV testing attributes among MSM in China (MXL models) (n=_803)

Location Anonymity Test administrator ~ Disclosure of ~ Test type Cost/incentive ~ Appointment/walk-in
MSM activity
Overall 9.2% 20.8% 20.4% 7.9% 3.9% 34.0% 3.7%
(5.7-12.4%) (18.1-23.3%)  (7.0-30.4%) (5.3-10.4%) (1.0-6.7%)  (31.2-36.7%) (1.0-6.2%)
Ever tested 17.8% 19.3% 17.0% 6.7% 3.6% 30.8% 5.0%
(14.3-21.0%)  (16.3-22.0%)  (3.1-27.5%) (3.9-9.3%) (0.4-6.5%) (27.3-33.8%) (2.2-7.7%)
Never tested  13.9% 18.5% 22.1% 7.7% 2.6% 33.5% 1.6%
(8.0-19.2%) (14.2-22.4%)  (15.3-27.9%) (3.5-11.5%) (22-6.9%)  (28.0-38.3%) (0.0-5.7%)

Second, results from the DCE illuminated the poten-
tial limitations of measuring preferences by single-item
assessment alone. According to the single-item assessment,
home-testing was the most preferred testing location among
previous testers. However, after accounting for factors such
as anonymity and disclosure of MSM status, findings from
the DCE indicated that home testing was the least preferred
location among previous testers. This discrepancy between
the single-item assessment and DCE results suggests that
the popularity of home testing among previous testers was
not due to any inherent qualities of the home environment,
but rather because anonymity and confidentiality were rela-
tively more assured by home testing. Future preference stud-
ies should be cautious about what types of conclusions can
be inferred from single-item assessment methods.

Third, study results are among the first to rank the
weighted importance of HIV testing attributes among
MSM. Previous research has used qualitative data or
single-item assessment to enumerate influential HIV test-
ing service/product considerations among Chinese MSM
[6-11], but methodological limitations of such study
designs make it difficult to estimate measures of relative
importance independently, which can lead to incorrect

@ Springer

inferences. Using an experimental design that enabled
estimates of testing attribute relative importance, we were
able to identify which HIV testing service/product attrib-
utes exerted the strongest influence on stated preference,
and potentially HIV test uptake. Specifically, cost, ano-
nymity, and test administrator were the three most impor-
tant testing attributes, collectively influencing ~75% of all
stated preferences. These findings are partially consistent
with stated preference studies conducted in Africa [20,
22] and the United States [33], which also indicated cost
as the most important attribute for patient HIV testing
preferences.

However, a previous HIV testing stated preference study
among MSM in the US did not identify anonymity as an
especially important attribute [33]. This discrepancy may be
partly explained by relatively stronger social stigmatization
of homosexuality and same-sex sexual behaviors in China
compared to the US [34]. Although same-sex sexual behav-
iors are legal and many sexual minority advocacy organi-
zations operate openly [34], public expressions of sexual
minority issues remain potentially subject to censure and
censorship [35]. Given the social costs of disclosing MSM
behaviors and identities in China, current government efforts
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to standardize mandatory real-name HIV testing [36] will
almost certainly discourage HIV test uptake among MSM
throughout China.

This study has several implications for HIV testing pol-
icy and research. First, findings indicate that home-based
HIV self-test kits may have limited appeal to Chinese
MSM with previous testing experience if anonymity is not
maintained. It is now possible for individuals to purchase
HIV self-test kits from the internet in China, but a sub-
stantial proportion of MSM may lack ability to routinely
purchase and administer their own self-tests. As noted in
this study and previous research from the US [33], cost is
the single most important testing attribute for MSM when
considering testing options. As government public health
organizations in China begin to promote HIV self-testing
kits to MSM alongside conventional facility-based testing
services [37], it is incumbent for relevant policy makers to
bear in mind that the appeal of home-based testing will be
severely diminished if real-name testing is required. Simul-
taneously offering anonymous home-based and facility-
based testing options is likely to satisfy the preferences of
naive and previous testers alike.

Second, study findings suggest that small monetary
incentives are unlikely to significantly increase test uptake
among Chinese MSM, when compared to free testing. In
both the single-item assessment and the DCE, participants
expressed stronger preference for free testing, rather than
testing with monetary incentives. From a classical eco-
nomic perspective, this preference for free testing over
incentivized testing may appear irrational and unexpected.
However, this finding accords well with robust research
from behavioral economics [38], which suggests that
introducing monetary incentives can actually diminish the
intrinsic motivation of getting tested for HIV (e.g., sense
of satisfaction derived from taking care of one’s health).
Another possible explanation is that MSM may be dis-
trustful of monetary incentives used to promote HIV test-
ing. Campaigns and programs to boost HIV testing among
MSM in China should consider non-monetary incentives,
or approaches that can enhance intrinsic motivations.

Limitations

Several study limitations should be noted. First, general-
izability may be limited because the HIV testing service
attributes and levels used in the DCE were based on focus
groups from a single, urban city in Southern China. It is
possible that MSM in rural or Northern China may have
qualitatively different HIV testing service considerations
when deciding whether to test. Second, study findings may
not be generalizable to completely off-line MSM in China,

although by using sampling quotas, we were able to ensure
greater sociodemographic representation. Third, measures
of relative importance only reflect observed variation, and
do not take into account the unobserved variation in stated
preferences. Fourth, the stated preferences of HIV testing
services may be distinct from HIV testing decisions in the
real-world, and inferences about HIV testing decisions in
the real-world must be made judiciously [12].

Conclusion

Supplementing conventional clinic-based testing with
home-based HIV self-testing kits is a promising approach
to increase HIV test uptake among MSM in China. How-
ever, findings from this study suggest that providing home-
test kits to Chinese MSM may have limited impact on rou-
tine HIV test uptake unless testing is anonymous. Future
studies should consider applying DCEs as a means of dis-
entangling the motivations underpinning patient prefer-
ences at other stages of the HIV cascade of care.
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