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Abstract

Background: Pre-exposure prophylaxis (PrEP) is a safe and effective HIV prevention strategy.
However, in countries such as India where PrEP is driven by the private healthcare system
and there is no centralized reporting, it is unknown which populations benefit from PrEP and
which populations are being left behind.

Objectives: We examined and characterized PrEP use and awareness among the sexual
and gender minorities using smartphones in India and found measures of association of
PrEP use.

Design: This is a cross-sectional study design.

Methods: We used Grindr—a widely used geosocial mobile application—to conduct a

national cross-sectional survey in India, including respondents who were 18years or older
and reported sex with men (those who identified as cis-gender females were excluded). We
examined overall PrEP awareness and PrEP use, then calculated adjusted prevalence odds
ratio and 95% confidence intervals to understand PrEP use correlation with socio-behavioral
factors.

Results: Out of the total of 3116 eligible participants, 30.3% (N=947) were aware of PrEP and
3.1% (N=97) reported current PrEP use. Our multivariate regression model found that there
was a statistically significant association of PrEP use with higher income, being employed,
preferred language as English for survey, relationship status as single, and use of party drugs.
At the same time, there was a statistically significant association of PrEP awareness with age
group, having higher education as a graduate or above, higher income, use of party drugs, and
multiple sexual partners.

Conclusion: We found overall low awareness and low PrEP use in our cross-sectional

sample. PrEP use and awareness were higher among those who belonged to higher-income
groups. Including PrEP in existing programmatic interventions by government and NGOs may o7 =penence
contribute to PrEP scale-up, which is urgent to stop the HIV epidemic in India. Eﬂﬁa‘f'lp“uﬁisﬁe“;’ﬁt"f
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and behaviors. We surveyed 3116 people, mostly men who have sex with men. Around 30%
knew about PrEP, and only 3% were currently using it. Those with higher income, who
preferred English, were single, used party drugs, or were open about their sexuality were
more likely to use PrEP. Overall, PrEP awareness and use were low. Those with more
money were more likely to use it. We suggest including PrEP in existing government and
NGO programs to ramp up its use and fight the HIV epidemic in India.

Keywords: HIV, HIV in India, pre-exposure prophylaxis, PrEP in India, PrEP use in India, sexual

reproductive health in India
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Introduction

With an increase in the use of smartphones, and
subsequent availability of social networking apps,
seeking short or long-term sexual partners has
become easier, especially for sexual and gender
minorities (SGM) in India.!»? Simultaneously,
smartphones have made it easier to access infor-
mation about HIV on the internet, including
seeking HIV prevention strategies like pre-expo-
sure prophylaxis (PrEP), which is provided by
many private or not-for-profit organizations in
India. However, little is known about the extent
to which SGM smartphone users in India are
aware of or use PrEP, and if certain populations
are underreached by public health efforts to pro-
mote PrEP in India.

Tenofovir-based oral PrEP is an effective HIV
prevention method for populations with higher
risk of HIV acquisition.? Systematic reviews have
revealed that, if adherent, PrEP is effective in pre-
venting HIV seroconversion with a reduction in
relative risk of as much as 86%.* In India, PrEP is
not yet a part of the prevention strategy of the
government’s National AIDS Control
Organization. However, high rates of PrEP eligi-
bility (described by the authors of the paper as
participants screened positive for any of the fol-
lowing: condomless anal sex, sex work, >1 male
partner (all past month), physician-diagnosed
sexually transmitted infection (past-year), or
alcohol use before last anal sex) at 92.9% and
high willingness to use oral PrEP at 76.7% have
been reported in India (#=197) among men hav-
ing sex with men (MSM).>% A qualitative study
conducted in two cities in India also reflects the
willingness to use PrEP among SGM.”

There is a need to effectively implement PrEP in
India,® but there is very little knowledge about

PrEP use at a national level in India since PrEP is
being provided through private practitioners with
no centralized or consistent data reporting.
Currently, most of the existing literature has find-
ings limited to regional settings only.5-7:%10 We
therefore aimed to evaluate the awareness and use
of oral PrEP and examine the factors that were
associated with PrEP awareness and use in a
national cross-sectional convenience sample of
SGM in India who used the Grindr application
on a smartphone.

Methods

Study design

We conducted a cross-sectional survey among a
convenience sample of Indian SGM who used
the social networking app Grindr between May
and June 2022. The survey was pilot tested
among 10 community members and revisions
were made based on their feedback. The survey
was administered through Qualtrics and was sent
to all Grindr users in India was available in Hindi
and English and contained 37 questions regard-
ing demographics, behavior, HIV testing, and
PrEP use. Participants completed the survey
once and no follow-ups were conducted. The
reporting of this study conforms to the
Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) statement.!!
Additional details of the study design are
described in more detail elsewhere.!?

Study population

Our study population was defined as adult
(=18years) Grindr users living in India, who
identified as SGM and sexually engaged with a
male-identifying partner. We excluded individuals
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identifying as cisgender women, those assigned
female sex at birth (including those with same-sex
sexual partners); or those individuals who were
not sexually active with a male-identifying part-
ner. For the purposes of this article, when we use
the term SGM, we are referring to those who meet
the criteria defined here.

PrEP awareness and use

Apart from questions around socio-demographics
(such as education, income, caste, etc) and sexual
behavior questions (such as condom use, transac-
tional sex, and substance use) that have been pre-
viously described,!? we also included questions
about PrEP awareness: “Have you heard about
Pre-exposure Prophylaxis or PrEP?” with answers
“Yes” and “No”; along with PrEP use: “Have
you ever used PrEP?” with answers “Yes in the

past”, “Yes currently on PrEP” and “Never.”

Outcomes, predictor, and covariates

Our primary outcomes were PrEP use and PrEP
awareness. The predictors of the outcomes
included age, education, sexual orientation, lan-
guage selected to take the survey, monthly
income, employment, area (rural or urban), caste,
sexual preference, relationship status, multiple
sexual partners, use of party drugs, transactional
sex, condom usage, if they were touch in NGOs
providing HIV/AIDS services, if they were open
about their sexual orientation and if they attended
LGBTQ events. We drew directed acyclic graphs
(DAGs)—illustrated in images 1 and 2—based
on prior knowledge to select covariates for each
outcome and predictor combination.!3:14

Data cleaning and statistical analysis

We imported the completed and cleaned dataset
in the Google Colab environment and used
Python for data manipulation and analysis. Any
rows with missing data were excluded. The flow-
chart (Figure 1) illustrates the number of people
excluded at each stage based on inclusion and
exclusion criteria. We created frequency tables
and then converted the outcome variables of
PrEP use into “any PrEP use,” combining past
and current use into one variable. We ran logistic
regression models to first calculate prevalence
odds ratios (PORs) and 95% confidence intervals
(CIs) between PrEP use, and PrEP heard with
the demographic and sexual behavior variables.

Then, we calculated the adjusted PORs, and their
95% ClIs after considering the effect of
covariates.

Ethics approval and consent to participate

We obtained IRB approvals from The University
of North Carolina at Chapel Hill Institutional
Review Board (IRB Number: 22-0727) and from
the Sigma IRB in India (IRB Number: 10099/
IRB/21-22). All participants provided electronic
informed consent before starting the survey. No
personally identifiable information was collected
from any of the participants.

To align our research with the principles of
the TRUST Code for Equitable Research
Partnerships, the authors ensured local relevance
by collaborating with local community members
and testing the survey with them. Additionally,
we incorporate informed consent practices tai-
lored to the local context, following principles of
honesty and care by providing clear, understand-
able information to all participants in Hindi and
English.

Results

We included 3116 eligible participants in this
analysis; 56.4.% (IN=1758) belonged to the 25—
34 age group. More than half identified as gay
(53.8%, N=1674). Out of 36 states and union
territories of India, Maharashtra state contributed
to 30.7% (IN=959) of respondents, followed by
Uttar Pradesh at 11.03% (IN=344) and Delhi
and Gujarat at around 6%. Rajasthan and
Madhya Pradesh states both contributed to
approximately 5% of the total sample size. People
from Haryana constituted 4.6% of the sample.
The southern state of Karnataka also had 4.6% of
the total sample size while Tamil Nadu consti-
tuted 3.6%. Most other states contributed to less
than 2% of the total sample.

Our sample consisted of more educated partici-
pants, with 70.4% (IN=2192) having a graduate
degree or higher. This survey was taken in English
by 52.1% of participants(N=1625); the remain-
ing participants preferred to take the survey in
Hindi. At the same time, 70.6% (IN=2199)
reported living in urban areas. Our sample had
60.6% (IN=1885) participants belonging to the
general caste, with 25% (NN=780), 10.8%
(N=338), and 3.6% (N=113) belonging to
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3194 participants
completed the survey

From the Age column, we removed 17 entries

that either contained text or had irregular figures
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¥
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h 4

A4
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with a man'

aman
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h 4
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o] Removed 3 entries that had sex assigned at birth as female AND
= gender identified as female

| Removed 10 entries that reported current PrEP use and reported to be
>

A 4

3116 entries
included

HIV positive

Figure 1. Applying inclusion and exclusion criteria for survey participants.

Other Backward Classes, Scheduled Castes, and
Scheduled Tribes, respectively. Fifty-five percent
of (N=1726) participants who not out to anyone
about their sexual orientation. Further, 81.3%
(N=2534) had never participated in any
LGBTQIA+ events. Only 16.1% (N=501) were
in touch with nonprofits providing HIV or sexual
health-related services. Prevalence of use of party
drugs was at 6.3% (N=196), and 15.1%
(N=473) of participants reported engaging in
transactional sex.

We describe PrEP use and PrEP awareness
according to socio-behavior characteristics in
Table 1 along with crude and adjusted prevalence
odds ratio and ClIs. Prevalence of current PrEP
use was 3.1% (N=97); 3.9% (IN=122) had used
PrEP in the past but were not using it anymore.
Concurrently, 30.3% (N=947) reported being
aware of PrEP.

Higher odds of PrEP heard were among those
who belonged to age group 18-25 (aPOR 1.33
[1.025, 1.74]), chose English as the preferred
option for survey (aPOR 4.92 [4.05, 5.99]), had
an income of more than 21,000 INR (aPORs in
Table 1), lived in urban area (1.24 [1.01, 1.52]),
had multiple sexual partners (aPOR 2.18 [1.85,
2.57]), used party drugs (aPOR 4.68 [3.39,
6.46]), were open about their sexual orientation
(aPOR 2.00 [1.70, 2.37]), were in touch with
NGOs (aPOR 2.49 [2.00, 3.10]) and who
attended LGBTQ events (aPOR 2.5 [0.71, 1.12]).

For PrEP use, we observed higher odds among
those who chose English (aPOR 2.04 [1.53,
2.75]) as their survey language, were employed
(aPOR 1.94 [1.24, 3.05]), had an income more
than INR 41,000 (aPORs in Table 1), were single
(aPOR 2.26 [1.38, 3.70]), used party drugs
(aPOR 4.38 [3.02, 6.35]), had transactional sex
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(aPOR 2.10 [1.52, 2.89]), were open about their
sexual orientation (aPOR 1.62 [1.22, 2.13]),
were in touch with NGOs (aPOR 3.09 [2.30,
4.16]) and attended LGBTQ events (aPOR 2.63
[0.67, 1.26]).

Discussion

Our study reports overall low awareness and use
of PrEP, even as other studies report a high will-
ingness and eligibility to use PrEP among sexual
and gender minority groups in India.%15-18
However, PrEP awareness reported in our study
is higher than a systematic review that reported
PrEP awareness among MSM and Transgenders
to be 18.7%). Sethi and colleagues in their cross-
sectional analysis of MSM and transgender in the
capital city of Delhi also found relatively lower
PrEP awareness at 14.5%.17:1° Another analysis
conducted in Telangana state found PrEP aware-
ness to be further low at 7%. These differences
could be a result of the way responses were col-
lected—since we used app users who had access
to smartphones and the internet, we likely reached
people who are more connected.!8

Further, we found that both PrEP use and aware-
ness were restricted to higher strata of society
such as those who had higher incomes and those
who chose English as their language for the sur-
vey. This reflects a wider economic disparity in
PrEP use in India. However, we did not find any
correlations with caste.

Modeling studies estimating the benefits of PrEP
use predict that it would reduce new infections2?
and be a cost-effective strategy to handle HIV/
AIDS in India.21:22 Amidst these potential bene-
fits, low awareness and low use of PrEP elicit a
need for further awareness campaigns around
PrEP, and for PrEP to become accessible to indi-
viduals who are at high risk of HIV infection—not
just those who are in higher-income brackets.
That being said, cost-associated barriers are pre-
venting PrEP use both locally and globally. In the
Netherlands, 45.6% (IN=159) reported to be
using PrEP once the generic PrEP was introduced
for the MSM community; similarly to our study,
better economic situation was associated with
higher PrEP use.23 Another study in Italy reported
high knowledge of PrEP—87.2% (IN=171)
among MSM but only 7.5% (NN=15) ever used,
reporting the high cost of PrEP as a key reason for
not using.24

Interestingly, those who preferred receiving anal
sex (either strictly or as one of other preferences)
had higher odds of using PrEP. We did not find
significant correlations for those who preferred to
penetrate, indicating this population may have a
lower risk perception. In our own sample, we
found that 24% of the participants reporting to
live with HIV preferred to penetrate, indicating
that this misconception among this population
should be targeted by interventions.

Being out as an LGBTQIA+ person was posi-
tively correlated with PrEP use and awareness,
linking the agency and confidence around self-
identity with desire to self-care and remain safe
from HIV. Similar to our findings, other studies
also establish a link between self-acceptance of
LGBTQIA+ identity with mental health-related
outcomes.?> A large study conducted among gay
and other MSM in Brazil found that internalized
homonegativity was associated with decreased
use of PrEP.2¢ Studies also suggest a correlation
between minority stress and sexual stigma with
HIV/AIDS-related outcomes.21-23 This highlights
the importance of fighting LGBTQIA+ and
stigma in India to increase PrEP uptake.

Use of party drugs being positively correlated
with PrEP use and awareness was a positive
aspect since such individuals may be at higher
vulnerability to acquire HIV.27:28 While there is a
call for harm-reduction interventions for those
who use party drugs,?® having increased PrEP use
among these groups in India is a welcome sign.

As a cross-sectional study, our research is limited
in its ability to establish causal relationships,
which is a significant drawback. Another limita-
tion is that the data was self-reported. While
Grindr is a commonly used app in India with 8.66
million lifetime downloads in India (ranking third
after the USA and Brazil),?° our survey only
targeted Grindr users, which may not be repre-
sentative of all SGM who use smartphones in
India. Our study also does not include other
Grindr users who did not participate in our study.
Hence, these findings are not generalizable to all
SGM:s in India.

Since this was a convenience sample where the
goal was to reach as many people as possible who
were using the Grindr application, we did not do
a specific sample size calculation. Further, the
survey was only provided in Hindi and English

journals.sagepub.com/home/tai


https://journals.sagepub.com/home/tai

H Agarwal, K Yeatts et al.

which could limit participation from states that
may have people not knowing any of the two
languages, such as people in southern India.
However, we noted that southern state of
Karnataka (Kannada-speaking state) contributed
similar numbers to the northern state of Rajasthan
(Hindi-speaking state) with all the three states
having overall similar populations.3!-32 However,
providing the survey in these two languages only
may have created some bias. Despite the limita-
tions discussed, our research provides valuable
insights into PrEP wuse, which has not been
explored in detail.

Conclusion

Online SGMs in India continue to remain under-
studied and unreached by government or NGO
interventions and are characterized by high preva-
lence but low awareness and use of PrEP. PrEP
use is more common among those who have
higher incomes, are employed, or are open about
their sexual orientation. It is required to increase
awareness about PrEP and make it accessible for
those at high risk, considering that more novel
long-acting formulations are on the way.
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