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Abstract

Introduction: HIV self-testing (HIVST) has been shown to increase the uptake of HIV testing and help achieve the UNAIDS
95-95-95 targets. This study assessed the acceptability, usability (ease of use and result interpretation) and the willingness
to pay for HIVST kits distributed through three distribution models, namely the community-based, PLHIV network-led and
private practitioners models, in India.

Methods: This cross-sectional study was implemented across 14 states in India between September 2021 and June 2022. All
participants could choose between blood-based or oral-fluid-based test kits. Participants were shown a test-kit usage demon-
stration video, and pre- and post-test counselling was provided for all. Participants were followed-up after testing, and if
reported reactive, were further supported for linkage to confirmatory testing and antiretroviral therapy (ART) initiation.
Results: Among the 90,605 participants found eligible, 88,080 (97%) accepted an HIVST kit. Among the 87,976 who reported
using an HIVST kit, 45,207 (51%) preferred a blood-based kit, and 42,120 (48%) reported testing for the first time. For future
testing, 77,064 (88%) reported preferring HIVST over other HIV testing methods. Among those who used the kit, 83,308
(95%) found the kit easy to use, and 83,237 (95%) reported that the test results were easy to interpret. Among those who
preferred HIVST for future use, 52,136 (69%) were willing to pay for the kit, with 35,854 (69%) of those willing to pay less
than US$ 1.20. Only one instance of social harm was reported, with a participant reporting suicidal tendencies due to discord
with their partner.

Out of 328 participants (0.4%) who tested reactive with HIVST, 291 (89%) were linked to confirmatory testing; of these, 254
were confirmed HIV positive, and 216 (85%) successfully initiated ART.

Conclusions: Overall, we report that nearly all participants were willing to accept HIVST, found the test kits easy to use and
interpret, and about two-thirds were willing to pay for HIVST. Given the high levels of acceptance and the ability to reach a
large proportion of first-time testers, HIVST in India could contribute to achieving the UNAIDS first 95 and ending the HIV
epidemic.
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1 | INTRODUCTION

Substantial progress with access to HIV testing has been
made, with 85% of people living with HIV (PLHIV) globally
and 79% of estimated PLHIV in India knowing their HIV sta-
tus in 2023 [1, 2]. However, a wider range of HIV testing
options are needed to achieve the UNAIDS 95-95-95 targets.
HIV self-testing (HIVST) is an important tool to reach those
who otherwise would not seek testing at healthcare facilities
or community-based testing sites [3].

Given the evidence available on the benefits of HIVST, the
World Health Organization incorporated HIVST into its 2021
Consolidated Guidelines on HIV Prevention, Testing, Treat-
ment, Service Delivery and Monitoring [4]. These guidelines
recommend the distribution of HIVST kits through various
community and facility-based models. It also recommends pri-
vate practitioners, pharmacies, workplaces and online delivery
of HIVST kits. HIVST kit delivery through innovative distribu-
tion mechanisms has been shown to be feasible and accept-
able [5, 6].

Considering these benefits associated with the introduction
of HIVST Kkits, India is also taking steps towards adapting its
HIV-testing guidelines to include HIVST. Currently, HIVST kits
are not available for purchase in the country, and there is no
established HIVST policy. The National AIDS and STD Con-
trol Programme (NACP) Phase-V (2021-2026) calls for the
generation of evidence regarding implementation modalities
for introducing HIVST in the country [7]. Studies from India
report that HIVST is acceptable among key populations, such
as men who have sex with men (MSM), transgender people
(TG), female sex workers (FSWSs) and truckers [8-14].

However, most of these studies were qualitative, and there
is limited evidence available on models for the distribution of
HIVST. To fill this evidence gap, we implemented a demon-
stration study to understand the acceptability, usability and
willingness to pay for HIVST distributed through various dis-
tribution models and among diverse population groups in
India. Here, we present results from the distribution of HIVST
through three different models.

2 | METHODS
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This cross-sectional study was conducted across 50 districts
in 14 states in India with a high prevalence of HIV and/or a
high number of PLHIV [2]. In 2020, these states contributed
over 55% of the new HIV cases in the country [2]. The study
included states from all regions of the country and included
both urban and rural areas. The complete list of models imple-
mented by states and districts is provided in Table S1.

Study design and setting
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HIVST kits were distributed in the study using five models.
Three models focused on in-person distribution and reach-
ing key populations, their partners, clients and partners of
PLHIV are presented here. These include the community-
based, PLHIV network-led and private practitioners models.

HIVST distribution models

10 Monitoring Social Harm

9 Establishing Linkages

8 Participant Feedback
7 Post-Test Counselling

Conducting HIVST

Eligibility Assessment

Figure 1. Study process followed in the STAR [l study in India.

The other models implemented were workplace and virtual
models, the results of which are yet to be published.
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The community-based model was implemented in all 14
states. In this model, HIVST kits were distributed by study
staff who were supported by community-based organisa-
tions (CBOs) providing HIV testing services through targeted
intervention or other community-based testing methods. This
model was designed to reach key populations (FSWs, MSM,
TG and people who inject drugs [PWID]), their sexual and
injecting partners, and clients, and partners of PLHIV. Bridge
populations such as migrant workers and truckers were also
reached. HIVST distribution in this model took place from
September 2021 to June 2022.

Study staff were recruited mainly from key population com-
munities. All staff received two days in-person training from
the study investigators and master trainers in their local
language. The training covered the basics of HIV transmis-
sion and treatment, HIV testing approaches and study pro-
cedures which included conducting the eligibility assessment,
consent-taking procedures, study definitions, pre-and post-
test counselling, HIVST kit demonstrations, follow-up proto-
col, social harms assessment and responding to any reported
social harms, and data capture. The study process is shown in
Figure 1.

The study staff conducted demand-generation activities
such as conducting camps and community information ses-
sions at hotspots, CBO offices and other community-based
testing sites. Participants who met the eligibility criteria and
provided written informed consent were enrolled in the
study and offered to select between blood-based (Mylan
HIV self-test, Atomo Diagnostics Pvt. Ltd, Australia or Insti
HIV self-test, biolytical Lab., Canada) or oral-fluid-based
(OraQuick HIV self-test, OraSure Technologies, USA) HIVST
kits and to test in an assisted or unassisted approach.
Assisted testing was defined as testing in the physical
presence of study staff. All participants were shown kit
demonstration videos (available at https://www.youtube.com/
@starhivselftesting3897) before selecting a kit. Pre- and post-
test counselling was conducted. Participants who opted for

Community-based model
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the unassisted approach could test at the distribution site or
take the test kit to test later. Participants who took the test
kits with them were followed up on days 3, 5 and 7 before
being declared lost to follow-up. Participants were followed-
up by phone or in-person. Any participant who requested
additional time for testing was further followed-up.

All participants with an HIV reactive self-test were offered
accompanied referral to the nearest public Integrated Coun-
selling and Testing Centre (ICTC) for confirmatory testing and
to an antiretroviral therapy (ART) centre for ART initiation for
those who were confirmed HIV positive.

All participants were followed up by phone or in person
after 7 days of testing to check for social harm and those who
reported it were offered appropriate support.

2.4 | PLHIV network-led model

This model aimed to reach the partners of PLHIV in six
districts of one state (Table S1). It was implemented by a
CBO formed by PLHIV that runs a peer-led integrated health
centre and community pharmacy offering positive prevention
counselling, HIV testing for spouses/partners and children
of PLHIV, subsidised ART, pre-exposure prophylaxis (PrEP)
and post-exposure prophylaxis (PEP). The distribution of kits
through this model occurred between January and June 2022.

The staff, who were PLHIV, received standard training and
followed study procedures as described in the community-
based model. Demand generation was conducted through
physical and virtual modes with the registered PLHIV, their
partners and any client seeking HIV testing services at one of
the service delivery sites.
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The private practitioners model was implemented in nine
districts from five states, selected based on administrative
approvals and operational feasibility (Table S1). Private practi-
tioners who provided sexually transmitted infection (STI) ser-
vices, tuberculosis clinics, dermatologists and family physi-
cians/general practitioners (including allopathic, ayurvedic and
homoeopathic doctors) providing HIV and STI services were
mapped. A total of 700 private practitioners and labs were
mapped and approached. Among these, 7.1% (50) practition-
ers agreed to participate in the study. The availability of in-
house laboratory services and the perceived lengthiness of
the study procedures were the main reasons reported for low
participation. A two-day training on HIVST and the study pro-
cedures were conducted for the private practitioner or their
support staff (nurses and lab technicians). A study staff was
assigned to support study activities at the clinics. Study staff
would be present at the clinic on days and times agreed with
the practitioner. For high-burden clinics, monetary incentives
were given to clinic staff to act as the study focal person.
Follow-up visits were conducted by the study staff every two
weeks to discuss challenges and to arrive at appropriate solu-
tions.

Posters and takeaway leaflets on HIVST were kept inside
the clinics. Clients willing to receive HIVST were asked to
approach the designated clinic staff. The practitioners also
referred their clients to the study staff. The study staff

Private practitioners model

guided all potential participants through the study processes
as described in the community-based model. Kit distribution
through this model occurred between December 2021 and
June 2022.
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The study included participants who were 18 vyears of
age or above and identified with one of the following
groups—member of a key population group (FSW, MSM, TG,
PWID), partner or client of key population, partner of PLHIV,
referred from identified private practitioners or individuals
self-identified at high-risk of HIV. HIV-positive persons, those
on PrEP or PEP and pregnant women were not included in
the study. While both the blood and oral-fluid-based HIVST
kits were offered to all the participants, those who self-
reported ever testing positive for hepatitis B or C were
offered only the blood-based HIVST kit.

Study participants
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A structured questionnaire was used to collect data. Data
were collected directly into a mobile phone-based web appli-
cation. Staff were trained to collect data in real-time while
completing the study procedures. In locations with a poor net-
work, data were collected using hard-copy forms and then
entered into the online tool once the network was available.

The primary outcomes measured were the acceptability of
HIVST for current and future testing, usability of the HIVST
kits (including ease of use and result interpretation) and will-
ingness to pay (Table 1). To understand participants’ willing-
ness to pay, after the testing process, they were asked for
a range within which they would be willing to pay for an
HIVST kit. To determine the factors associated with the pri-
mary outcomes, we first calculated the unadjusted odds ratios
and 95% confidence intervals. Variables with p-value<0.20
were selected for multiple regression. The variables popula-
tion group and gender were found to be collinear, hence, only
population group was used for further analysis. Using these
variables, directed acyclic graphs were constructed (Figures
S1-S3) to identify potential confounders for each outcome-
factor association. Confounders to be adjusted using the mul-
tiple logistic regression were identified by comparing the =2
log-likelihood ratios of the models with and without the con-
founding variables, separately for each exposure variable [15].
Data were analysed using SPSS (Version 20, 2011; IBM Inc,,
Chicago, IL, USA) and Stata (Version 16, StataCorp LLC, Texas,
USA).

Data collection and analysis
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The study was approved by the ethics committees of The
Humsafar Trust, Mumbai, India (HST-IRB-49-10/2020), and
WCG IRB, USA (20212973). The study also received a
research determination from the Scientific Integrity Branch
of the Division of Global HIV and TB, CDC, Atlanta. Written
informed consent was obtained from all participants.

Ethics
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Table 1. Outcome definitions of primary outcomes for the STAR Il study in India

Outcome Definition

Acceptance of HIVST
Acceptance of HIVST for future testing

The proportion of participants who accepted to receive HIVST among those eligible
Among those who used the HIVST kit, the proportion of participants who indicated

willingness to use HIVST for future testing

Ease of using the HIVST kit

Among those who used the HIVST kit, the proportion of participants who reported

finding the test kit easy or very easy to use

Ease of result interpretation

Among those who used the HIVST kit, the proportion of participants who reported

finding the test kit easy or very easy to interpret

Willingness to pay

Among those who preferred HIVST for future testing, the proportion of those who

were willing to pay

3 | RESULTS

A total of 90,771 people agreed to check their eligibility,
among whom 90,605 (99.8%) were found eligible (Figure 2).
Among those eligible, 88,080 (97%) consented to accept an
HIVST kit, while 87,976 (99.9%) received an HIVST kit. Thus,
97% (87,976/90,605) of those eligible accepted an HIVST Kkit.
Most of those who received an HIVST kit were recruited
through the community-based model (79,324/87,976; 90%),
followed by the private practitioners model (6984; 8%) and
the PLHIV network-led model (1668; 2%) (Table 2).
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Participants median age was 30 years (IQR: 26-35 years)
(Table 2). The median age was higher for participants
recruited through the PLHIV network-led (32 vyears; IQR:
24-42) and private practitioners (32 vyears; IQR: 28-38)
models. Overall, 65.8% of participants were men, the pro-
portion of women in the PLHIV network-led model was rel-
atively higher (51%). TG were mainly recruited through the
community-based model. Based on the recruitment strate-
gies, the community-based model enrolled mostly FSW, MSM
and other self-identified high-risk individuals, while the PLHIV
network-based model reached partners and family members
of PLHIV.

Population characteristics
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The study reached 42,120 (48%) first-time testers (Table 3).
The proportion of first-time testers was 75% in the private
practitioners model and 69% in the PLHIV network-led model.
A higher proportion of men (55%) and younger individuals
(54% among those between 18 and 24 years) were first-
time HIV testers. Almost all family members of PLHIV (98%)
reported testing for the first time. The proportion of first-
time testers was also high among private practitioner referrals
(76%), partners/clients of key population groups (68%) and
MSM (43%).

First-time testers

3.3 | HIVST testing cascade

Among the 87,976 participants who received an HIVST Kkit,
87,899 (99.9%) were reached for follow-up (Figure 2). Five
participants (<0.01%) declined to share their test results. One

hundred ninety-four (0.2%) tested indeterminate on the first
HIVST kit, and were retested; 22 (11%) tested indeterminate
the second time and were offered linkage to the nearest ICTC
for retesting. All 22 participants had used a blood-based kit
and used the assisted testing approach. Of these, 19 (86%)
participants were tested at ICTC and all tested HIV negative.

A total of 328 (0.4%) participants received a reactive HIVST
result. Among these, 291 (89%) were linked for confirmatory
testing at a public ICTC. Among 254 who were confirmed
HIV positive, 216 (85%) were linked to ART. A total of 10
(4%) tested negative in confirmatory testing. Of the 328 who
tested HIVST reactive, 175 (53%) reported testing for the
first time.
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Among the 87,976 participants, a slightly higher preference
was seen for blood-based kits with 45,207 (51%) participants
opting for them (Table 3). However, females (12,112; 52%),
TG (2583; 54%) and MSM (8551; 56%) selected the oral-
fluid-based test kit. A higher proportion of people referred
by private practitioners preferred the blood-based kit (4031;
61%).

Test kit type preference
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Among the 87,976 participants who tested with an HIVST Kkit,
77,064 (88%) reported willingness to use HIVST over other
HIV testing services in the future (Table 4). Partner/family
members of PLHIV (OR: 3.668; 95 Cl: 2.995-4.492) and
TG (OR: 1.564; 95 ClI: 1.400-1.747) had higher odds of
preferring HIVST over other testing methods. People who
considered themselves at high risk of HIV (aOR: 0.600; 95
Cl: 0.561-0.643) and those referred by private practitioners
(OR: 0.582; 95 CI: 0.541-0.626) had lower odds for using
HIVST in the future compared to those who were unaware
of their HIV risk and those who self-identified themselves at
high risk, respectively.

The major reasons that participants reported for select-
ing HIVST over other testing methods were privacy (84%;
65,011/77,064), getting quick results with HIVST (81%,
62,371/77,064), convenience (44%; 34,157/77,064) and ease
of administration (40%, 31,077/77,064). Participants reported
that the possibility of interpreting the result incorrectly (8%;
6172/77,064), getting a false negative or positive result (8%;

Acceptance of HIVST for future testing


http://onlinelibrary.wiley.com/doi/10.1002/jia2.26348/full
https://doi.org/10.1002/jia2.26348

Laxmeshwar C et al. Journal of the International AIDS Society 2024, 27:e26348

http://onlinelibrary.wiley.com/doi/10.1002/jia2.26348/full | https://doi.org/10.1002/jia2.26348

Eligibility assessment
conducted
90,771

i—»

Total eligible
90,605 (99.8%)

¥

Consented
88,080 (97.2%)

v

Given HIVST kit
87,976 (99.9%)

%—b

Successfully reached
87,899 (99.9%)

Ineligible 166 (Pregnant —63; HIV+
- 47; On ART — 31, Previously
enrolled - 25)

Not reached
77 (0.1%)

| v !

! !

HIVST reactive HIVST non- Refused to share
328 (0.4%) reactive result
87,370 (99.4%) 5 (<0.1%)

HIVST
indeterminate
194 (0.2%)

Kit not used
2 (<0.1%)

'

Linked with ICTC

v

Re-tested with
HIVST

291 (88.7%)
Refused to share 194 (100%)
result - 21 le
Refused testing ‘
atICTC-6 Share l l l l
confirmatory
t;;zng(l)’e;;llt HIVST non-reactive Refused tclitshare Kit not used ind HlVST
(90.7%) 170 (87.6%) resu 1(0.5%) indeterminate
I 1(0.5%) 22(11.3%)
HIV positive HIV negative Tested at ICTC
254 (96.2%) 10 (3.8%) 19 (86.4%)
¢ ¢ ¢ U t HIV-negative
nder
Initiated on ART Refused support Lost to follow-up ) L 19 (100%)
for ART linkage 1(0.4%) investigation

216 (85.0%)

36 (14.1%) 1(0.4%)

Figure 2. Study cascade for the STAR Il study in India.

5959/77,064) and the loss of opportunity to interact with a
healthcare provider and counselling (6%; 4635/77,064) were
the concerns with selecting HIVST over healthcare provider
delivered HIV testing.

3.6 |
result

Overall, 83,380 (95%) and 83,237 (95%) participants reported
that they found the test kits easy to use and to interpret
the result, respectively (Table 4). Participants with higher edu-
cation had lower odds of finding the kits easy to use (aOR:
0.405; 95 Cl: 0.335-0.490) and interpret (aOR: 0.506; 95 ClI:
0.426-0.602) than those with no formal education. Also, par-
ticipants using the blood-based kits had lower odds of find-
ing the kits as easy to use (aOR: 0.555; 95 CI: 0.521-0.591)
and interpret (aOR: 0.725; 95 Cl: 0.682-0.772) compared

Ease of using the kit and interpreting the

to those using oral-fluid based test kits. Higher risk per-
ception levels, recent HIV testing and use of oral fluid kit
were associated with greater ease of interpretation, while low
and medium HIV risk perceptions and use of oral-fluid kit
increased the likelihood of future use.

3.7 | Willingness to pay

Among the 75,206 participants who preferred HIVST for
future testing, 52,136 (69%) reported willingness to pay for
the test kit in the future (Table 5). A large proportion of TG
(88%) and MSM (72%) reported willingness to pay for the kit.
A total of 35,854 (48%) participants were willing to pay less
than US$ 1.2 (INR 100) to purchase the kit, 13,857 (18%)
reported a willingness to pay between US$ 1.2 and 3 (INR
101-250), and only 2425 (3%) reported a willingness to pay
more than US$ 3 (INR 250). Just over one-third of TG (40%)
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Table 2. Socio-demographic characteristics of the population enrolled in the STAR Il study in India

PLHIV Private

Community-based network-led practitioners

model model model Total
Total 79,324 (100) 1668 (100) 6984 (100) 87,976 (100)
Place of recruitment
CBO/NGO/other community-based testing sites 47,161 (59) 170 (10) 436 (6) 47767 (54)
Home visit 21,889 (28) 992 (59) 34 (0.5) 22,915 (26)
Private clinic/pharmacy 233 (0.3) 482 (30) 6510 (93) 7225 (8)
Virtual outreach 560 (0.7) 0 (0) 0 (0) 560 (0.6)
Other 9481 (12) 24 (1) 4 (0.1) 9509 (11)
Median age (IQR) 30 (25-35) 32 (24-42) 32 (28-38) 30 (26-35)
Age
18-24 years 16,151 (20) 425 (25) 761 (11) 17,337 (20)
25-34 years 41,078 (52) 493 (30) 3607 (51) 45,178 (51)
35-44 years 18,231 (23) 393 (24) 2196 (31) 20,820 (24)
>44 years 3864 (5) 357 (21) 420 (6) 4641 (5)
Gender
Male 51,479 (65) 815 (49) 5633 (81) 57,927 (66)
Female 23,008 (29) 850 (51) 1349 (19) 25,207 (29)
Transgender 4765 (6) 3 (0.2) 2 (<0.1) 4770 (5)
Other 72 (0.1) 0 0 72 (0.1)
Population group
FSW 19,513 (25) 24 (1) 295 (4) 19,832 (22)
MSM 15,180 (19) 26 (2) 36 (0.5) 15,242 (17)
TG 4765 (6) 3(0.2) 2 (<0.1) 4770 (5)
PWID 5528 (7) 3(0.2) 2 (<0.1) 5533 (6)
Partner/client of key population 10,934 (14) 24 (1) 41 (0.6) 10,999 (12)
Partner of PLHIV 1855 (2) 537 (32) 3 (<0.1) 2395 (3)
Family member of PLHIV 0 340 (20) 0 340 (0.4)
Private practitioner/other referrals 353 (0.4) 91 (5) 6111 (87) 6555 (7)
Self-identified high-risk individuals 21,199 (27) 620 (37) 494 (7) 22,313 (25)
Education (n = 87,493)
No formal education 5382 (7) 123 (7) 136 (2) 5641 (6)
Primary 30,128 (38) 447 (27) 2469 (35) 33,044 (38)
High school 36,451 (46) 987 (59) 3605 (52) 41,043 (47)
Higher education 6888 (9) 103 (6) 774 (11) 7765 (9)
HIV risk perception (n = 86,599)
Low risk 22,218 (28) 833 (51) 1687 (24) 24,738 (29)
Medium risk 33,634 (43) 413 (25) 2953 (43) 37,000 (43)
High risk 11,953 (15) 294 (18) 839 (12) 13,086 (15)
Don't know 10,271 (13) 97 (6) 1407 (20) 11,775 (14)
Last HIV test (n = 87,974)
Never tested 35,740 (45) 1144 (69) 5236 (75) 42,120 (48)
0-12 months 26,874 (34) 176 (11) 706 (10) 27,756 (32)
More than 12 months 11,681 (15) 290 (17) 493 (7) 12,464 (14)
Time since last test not known 5027 (6) 58 (3) 549 (8) 5634 (6)
Kit preference
Blood-based 39,967 (50) 713 (43) 4526 (65) 45,206 (51)
Oral-fluid based 39,357 (50) 955 (57) 2458 (35) 42,770 (49)

Abbreviations: CBO, community-based organization; FSW, female sex worker; IQR, inter quartile range; MSM, men who have sex with men;
NGO, non-governmental organisation; PWID, people who inject drugs; TG, transgender people.
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Table 5. Willingness to pay for HIV self-testing among participants of the STAR Il study in India

Not willing Less than USD Between USD 1.2 and More than USD

to pay 1.2 (INR 100) USD 3 (INR 101-250) 3 (INR 250) Total
Total 23,070 (1) 35,854 (48) 13,857 (18) 2425 (3) 75,206
Model
Community-based model 20,252 (29) 33,003 (48) 13,023 (19) 2238 (3) 68,561
PLHIV network-led model 420 (26) 905 (56) 255 (16) 31 (2) 1611
Private practitioners model 2398 (48) 1946 (39) 579 (11) 111 (2) 5034
Age
18-24 years 4665 (31) 7206 (48) 2759 (18) 472 (3) 15,092
25-34 years 11,845 (31) 18,041 ) 7206 (19) 1320 (3) 38,412
35-44 years 5314 (30) 8677 ) 3121 (18) 449 (2) 17,561
>44 years 1256 (30) 1930 (46) 771 (17) 184 (4) 4141
Gender
Male 15,314 (30) 25,383 8197 (16) 1300 (3) 50,194
Female 7217 (35) 8566 3909 (19) 939 (4) 20,631
Transgender 537 (12) 1887 1733 (40) 182 (4) 4339
Other 2 (5) 18 18 (43) 4(9) 42
Population group
FSW 5486 (34) 6513 3220 (20) 786 (5) 16,005
MSM 3671 (28) 6812 2256 (17) 507 (4) 13,246
TG 537 (12) 1887 (43 1733 (40) 182 (4) 4339
PWID 1516 (33) 2033 1009 (22) 57 (1) 4615
Partner/client of key population 3896 (40) 3895 1813 (18) 200 (2) 9804
Partner of PLHIV 547 (24) 1180 461 (20) 91 (4) 2279
Family member of PLHIV 257 (78) 72 0 0 329
Private practitioner/other referrals 2472 (47) 2049 628 (12) 115 (2) 5264
Self-identified high-risk individuals 4688 (24) 11,413 2737 (14) 487 (2) 19,325
Preferred HIVST kit for future use
Blood-based 11,650 (33) 16,642 (48) 5654 (16) 949 (3) 34,895
Oral fluid-based 11,298 (28) 19,164 (48) 8182 (20) 1469 (4) 40,113

Abbreviations: FSW, female sex worker; MSM, men who have sex with men; PWID, people who inject drugs; TG, transgender people.

were willing to pay between US$ 1.2 and 3 (INR 101-250)
for the HIV self-test kits.

38 |

One participant identifying as MSM, with a history of depres-
sion and suicidal thoughts, who tested HIV positive reported
having conflict with his partner and suicidal thoughts. That
participant was linked with psychological counselling.

Social harms

4 | DISCUSSION

HIVST kits distributed through various community-based
organisations and private providers was seen to be highly
acceptable among a wide range of key populations and other
high-risk groups in India. Over 97% of those eligible accepted
HIVST kits and almost 9 out of 10 participants reported
preferring to receive HIVST over provider-delivered testing
methods in the future. Several studies from India have previ-
ously reported that HIVST was acceptable among key popu-
lation groups in the country [8-12, 14]. While most of these

studies were either qualitative or had a limited sample size,
this study, for the first time in the country, demonstrated
the high acceptability of HIVST empirically through differ-
ent distribution models. HIVST distribution in private clin-
ics/hospitals could be encouraged by offering training to clinic
staff to help integrate HIVST distribution into the clinic work-
flows and displaying educational materials on HIVST in the
clinics.

As of 2021-22, the NACP reports coverage of over 90% of
the estimated number of people in the key population groups
[2]. However, many study participants from these groups
reported testing for the first time. We also found a large
number of first-time testers among the partners and clients
of key populations. This proportion was as high as reported
from Vietnam and China and higher than seen in other set-
tings such as Malawi, Zambia and Zimbabwe, underscoring its
value in expanding reach and improving HIV diagnosis as India
advances towards epidemic control goals [16-18].

ART initiation in this study at 85% was only slightly lower
than the national linkage of 92% from public ICTCs to ART
centres, however, importantly diagnosed people who never
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before tested [19]. Previous studies among FSWs, pregnant
women and truckers in India reported a preference for oral-
fluid test kits over blood-based [9-12]. However, in the
present study, we found that an almost equal proportion of
participants preferred oral-fluid and blood-based test kits.

Along with high acceptance, this study also found high ease
of use and ease of interpretation for both, oral-fluid and
blood-based test kits, irrespective of the education level of the
participants. This finding is in concurrence with other stud-
ies around the world [5, é]. Given the high acceptability and
usability of both oral-fluid and blood-based HIVST Kkits, it will
be imperative to have both kit types made available in the
country.

Seven out of 10 participants who preferred HIVST kits
for future testing reported willingness to pay at least some
amount for them. This proportion is similar to studies from
low- and middle-income countries that report willingness to
pay between 65% and 92% [20-22]. Among those who were
willing to pay, 69% were willing to pay up to US$ 1.2 or
lower, and 26.6% were willing to pay up to US$ 3. This
amount is similar to that reported by other studies from low-
and middle-income countries [20-24]. Given the mismatch
between the current costs of the test kits (US$ 7—US$ 12 in
the private sector) and the price most participants are willing
to pay, it will be imperative to continue with market interven-
tions to reduce the costs of test kits for end users [25]. Given
the ability to reach a large proportion of first-time testers and
high levels of acceptance and usability of HIVST, there is value
in exploring making HIVST available from the public sector.

We found extremely low levels of reported social harms in
our study, with only one participant reporting suicidal tenden-
cies after testing HIV positive. Further investigation revealed
that the suicidal tendency was due to extraneous factors and,
therefore, was not associated with the use of HIVST. These
findings are in line with the international literature that report
a very low level of social harms associated with the use of
HIVST [6].

Based on overall outcomes, TG reported a high level of
acceptance, usability and willingness to pay for the use of
HIVST kits. This might be due to the inherent confidentiality
and privacy that HIVST has to offer, thus sparing them from
the discrimination they might face at healthcare facilities [26].

This study is among the first that provides evidence on the
distribution of HIVST through different service delivery mod-
els among a wide range of population groups across 14 states
and 50 districts in India. This study was conducted at exist-
ing HIV service sites and thus represents real-world scenar-
ios in the country. The COVID-19 pandemic, despite lead-
ing to delays in obtaining regulatory approvals for importing
HIVST kits, may not have significantly impacted the outcome.
However, the study had some limitations. The study sampling
frame was not designed to be nationally representative of key
populations and their sexual/injecting partners or clients. It
did not include pregnant women or private sector pharma-
cies nor allowed for secondary distribution. Future studies can
look at the feasibility of using secondary distribution to reach
population groups such as partners of MSM and FSWs that
might be even more difficult to reach. As data were collected
face-to-face, the possibility of desirability bias cannot be ruled
out.
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5 | CONCLUSIONS

Overall, we found that nearly all participants were willing
to accept HIVST, found the test kits easy to use and inter-
pret, and about two-thirds were willing to pay for HIVST
distributed through the community-based, PLHIV network-led
and private practitioners models in India, with good linkage to
confirmatory testing and ART initiation. Given the high levels
of acceptance and the ability to reach a large proportion of
first-time testers combined with the provision of comprehen-
sive prevention solutions, HIVST in India could contribute to
achieving the UNAIDS first 95 and ending the HIV epidemic.
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SUPPORTING INFORMATION

Additional information may be found under the Supporting
Information tab for this article:

Table S1: State and district-wise HIVST distribution models
implemented under the STAR Il study in India

Table S2: Questions, responses and dichotomization of the
primary outcomes

Figure S1: Directed acyclic graph (DAG) of ease of interpret-
ing the HIV self-test result.

Figure S2: Directed acyclic graph (DAG) of ease of use of HIV
self-testing kit.

Figure S3: Directed acyclic graph (DAG) of acceptance of HIV
self-testing for next use.
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