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Abstract

HIV self-testing allows people to collect samples and test themselves at home, addressing known barriers to facility-based
testing. We aimed to measure the uptake of home HIV testing among Australian gay and bisexual men (GBM). Using
national cross-sectional data from the Australian Gay Community Periodic Surveys, we assessed trends in home HIV test-
ing among non-HIV positive GBM between 2018 and 2020. Overall, the use of home HIV testing was low, but slightly
increased during 2018-2020 (from 0.3 to 0.8%, RR=1.54, 95%CI=1.23-1.92, p-trend <0.001). Testing at home was
more likely among non-HIV-positive GBM who were born overseas and recently arrived in Australia, at higher risk of
HIV, and infrequent HIV testers. Given the greater use of home testing by men at higher risk of HIV, recent migrants and
infrequent testers, all priority groups in Australia’s HIV epidemic, we recommend increasing access to HIV self-testing to

enhance uptake in these and other groups of GBM.
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Introduction

Australia has set an ambitious target of virtual elimina-
tion of HIV transmission [1], reflecting global efforts by
the Joint United Nations Programme on HIV/AIDS to end
the AIDS epidemic by 2030 [2]. Increasing the uptake and
frequency of HIV testing is a priority strategy to eliminate
HIV. In Australia, HIV testing among gay and bisexual men
(GBM) has increased in recent years, in line with guide-
lines recommending quarterly HIV testing [3, 4]. Yet, the
uptake of HIV testing remains suboptimal among a range
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of subgroups, including men living in areas with small pro-
portion of gay men, and GBM who report condomless sex
with casual partners but are not taking PrEP [3, 5]. Also,
mathematical modelling suggests that migrant GBM living
in New South Wales are nearly three times more likely to
be undiagnosed for HIV than Australian-born GBM [5, 6],
with undiagnosed infections contributing disproportionately
to transmission [7]. Innovative HIV testing approaches,
including HIV self-testing, are needed to optimise HIV test-
ing among all Australian GBM.

HIV self-testing enables GBM to test in the privacy of
their own home, making the process more convenient and
accessible [8]. The World Health Organization has encour-
aged all countries to use HIV self-testing as a supplement
to facility-based testing[8], based on data from randomised
controlled trials, which showed that HIV self-testing
increases the frequency of HIV testing among GBM, par-
ticularly among those who test infrequently [9-12]. Before
the first HIV self-test received regulatory approval in Aus-
tralia, several studies and demonstration projects were con-
ducted to provide local evidence on its benefit and capacity
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to increase access to the technology. The first was a ran-
domised controlled trial among GBM called FORTH, which
provided free access to HIV self-tests among 362 partici-
pants in Australia from 2013 to 2015 [9]. The second was an
observational study among GBM in Queensland, involving
free access to mailed HIV self-test kits among 794 partici-
pants from 2016 to 2018, and the third was a home sam-
pling program which involved mailed or in person pick up
of dried blood spot test kits, specimen collection at home
and postal return to the laboratory among high-risk popula-
tions in New South Wales in 2017 [13]. During this period,
unlicensed HIV self-test kits could also be purchased online
from overseas [14, 15]. One finger-prick HIV self-test kit
was approved for use in Australia in the end of 2018 and
was made commercially available in a restricted way [16].
The uptake of HIV testing at home by GBM since the first
HIV self-test became commercially available has not been
formally analysed at a national level.

Measuring the uptake of HIV testing and where testing
is conducted is an essential HIV programmatic indicator.
Yet tracking the number of HIV self-test kits used at home
is challenging as private sales figures of HIV self-test kits
are not publicly available. Also, purchasing a kit does not
always equate to testing. As scale up of HIV self-testing
gains traction globally, understanding the uptake of HIV
self-testing in a real-world setting is needed to reflect the
market conditions and guide future implementation. The
Gay Community Periodic Surveys are Australia’s largest
HIV behavioural surveillance system of GBM, conducted
in seven states and territories. The surveys provide a unique
opportunity to measure the proportion of GBM in Austra-
lia who report testing for HIV at home. For the first time
since HIV self-tests became commercially available in Aus-
tralia, we used national survey data to examine trends in
the use of home HIV testing by Australian GBM men. In
addition, this study provides insights into the subgroups of
GBM that have accessed HIV home testing during a period
of restricted availability.

Methods
Gay Community Periodic Surveys

The Gay Community Periodic Surveys are an essential part
of Australia’s behavioural surveillance system for HIV. The
surveys use time-location sampling of GBM from seven
Australian states or jurisdictions [17], annually in larger
jurisdictions and biennially in smaller jurisdictions (Supple-
mentary Table 1).

Participants are recruited through healthcare settings, gay
festival events, or online recruitment through Facebook,

dating apps, and community organisation websites. Eligible
participants include those who identify as male, at least 16
years old, currently living in Australia, reporting sex with
men in the past 5 years, and/or self-identified as gay or
bisexual [17]. Participation is completely voluntary without
reimbursement and consent is implied through return of the
survey. The Gay Community Periodic Surveys have ethical
approval from the UNSW Sydney Human Research Ethics
Committee, and the participating community organisations,
ACON and Thorne Harbour Health.

Study Population

For the analysis of trends in home testing during 2018—
2020, the study population included all non-HIV-positive
participants in the survey, including GBM who reported that
their last HIV test result was HIV negative, or their HIV sta-
tus was unknown, or they had never tested before. As they
are not indicated for ongoing antibody testing, we excluded
HIV-positive men from the trend analyses.

For the analysis of correlates of home testing, the study
population was further restricted to non-HIV positive men
who had tested for HIV and completed the survey between
2018 and 2019, i.e. participants who had tested for HIV
before and who had reported where their last HIV test
occurred. Figure 1 shows the population included in the
study.

Study Outcome

The primary study outcome was ‘testing at home’ derived
from a question asking participants where they last tested
for HIV (‘Where did you have your last HIV test?’). Those
who responded ‘tested at home’ were classified as home tes-
ters. Participants who reported testing at a general practice,
sexual health clinic, hospital, or community-based service,
were classified as testing at a health facility.

Covariates

From the Gay Community Periodic Surveys, we selected
a range of covariates informed by previous literature on
GBM at higher risk of HIV, known gaps in HIV testing,
and populations likely to benefit from HIV self-testing [6,
18, 19]. Participants were categorised by migrant status
which was derived from the participant’s country of birth
and recency of arrival in Australia. ‘Recent migrants’ were
those who were born overseas and lived in Australia for <5
years. The length of time living in Australia was only avail-
able in the 2019 and 2020 surveys. Participants were also
categorised according to the concentration of gay men liv-
ing in the suburb they resided in based on their postcode
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Fig. 1 Flow chart of the study
population for each analysis.
GCPS = Gay Community Peri-
odic Surveys; GBM = gay and

Participants of the GCPS between 2018-2020
(n=26,324)

bisexual men

Excluded
e  GBM who reported being HIV-
positive (n=2,110)

Trend analysis in
home HIV testing, 2018-2020
(n=24.214)

Excluded

e  GBM who reported never having
had a HIV test

e  Older surveys rounds (prior to
2019).

Logistic regression
to assess correlates of home HIV testing

(n=7,786)

(‘higher concentration of gay men’ > 5% gay residents, ver-
sus ‘lower concentration of gay men’ <5% gay residents),
as defined previously [20].

We also created the following categories based on sexual
risk behaviour, testing, and HIV prevention questions: (i)
any condomless anal intercourse with casual partners in
the six months prior to survey; (ii) timing of last HIV test
(“frequent tester’ — less than or equal to a year ago, versus
‘infrequent tester’ — more than a year ago); (iii) at high risk
of HIV”. High risk of HIV infection was defined as non-
HIV-positive participants who reported condomless anal
intercourse with casual partners and no PrEP use in the last
six months.

Statistical Analyses

First, we used descriptive statistics to summarise the demo-
graphic and behavioural characteristics of the study popula-
tion overall and by calendar year of the survey. Then we
calculated the uptake of HIV testing at home; the denomi-
nator was the total number of non-HIV-positive GBM who
completed the survey in the calendar year and the numerator
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was the number of non-HIV-positive GBM who reported
that their last HIV test was at home. There was a potential
for GBM to participate in surveys on more than one occa-
sion which violates the assumption of independent obser-
vations. We used Poisson regression models with robust
estimates of standard errors to assess overall trends in the
uptake of home testing overall between 2018 and 2020, and
the trends within subgroups, expressed as an incidence rate
ratio. HIV test frequency in the last year was adjusted in
Poisson regression models.

Additionally, multivariable logistic regression was used
to assess correlates of testing at home (versus at a facility)
for the participant’s last HIV test. Bootstrapping with 500
repetitions was run to provide unbiased confidence inter-
vals to avoid potential overfitting problems owing to small
numbers. The study sample excluded men who had never
tested, and only the most recent survey in each jurisdiction
(2019 or 2020) was included to ensure the study sample was
national. Variables with p-values of <0.1 in the bivariate
logistic regression were included in the multivariable logis-
tic regression. Because three monthly HIV testing is rec-
ommended for GBM who use PrEP and they report much
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higher levels of testing than other GBM [3], we conducted
a sensitivity analysis to assess the correlates excluding PrEP
users. All analyses were performed using Stata version 14.0
(Stata Corp 2015, College Station, TX; Stata Press).

Results
Participant Characteristics

Overall, 24,214 non-HIV-positive men completed GCPS
surveys between 2018 and 2020. The median age of par-
ticipants was 34 years (IQR=27-44). More than half of
the participants were employed full-time (65.0%) and uni-
versity-educated (57.0%). A third of men were born over-
seas (30.2%). The majority of participants (61.9%) lived in
a suburb with <5% gay residents. Among those who had
casual partners, over half had any condomless anal inter-
course with casual partners in the last 6 months (58.3%).
Nearly a third (30.6%) were infrequent testers.

Trends in Participant Characteristics

Between 2018 and 2020, the demographic characteristics
of participants remained relatively stable. At the same time,
more substantial changes occurred in HIV testing, sexual
behaviour and prevention, with increasing trends in the pro-
portion that were infrequent testers (29.4-33.7%, Rate Ratio
(RR)=1.09, 95%CI=1.06-1.12, p-trend < 0.001), reporting
any condomless anal intercourse with casual partners (54.2-
59.8%, RR=1.07, 95%CI=1.04-1.10, p-trend<0.001),
and use of PrEP in the last 6 months (20.5-31.2%,

RR=1.19, 95%CI=1.15-1.23, p-trend<0.001). There
was decline in the proportion of men classified as being at
higher risk of HIV, reporting any condomless anal inter-
course with casual partners and not being on PrEP in the last
6 months(18.9%-13.1%, RR=0.85, 95%CI=0.81-0.88,
p-trend < 0.001) (Table 1 & Supplementary Table 2).

Trends in Home Testing

The uptake in home HIV testing among non-HIV positive
GBM in Australia was low but increased slightly from 2018
t0 2020 (from 0.3 to 0.8%, Adjusted Rate Ratio (aRR =1.54,
95%CI=1.23-1.92, p-trend<0.001). The same increas-
ing trend was observed in the sensitivity analysis, when
restricted to non-HIV-positive GBM who reported having
an HIV test in the last 12 months (Supplementary Table 3).
Uptake of home testing increased among subgroups of
interest: from 0.4 to 1.2% among migrants (aRR=1.70,
95%CI=1.23-2.35, p-trend=0.001); from 0.6% to 1.54%
among men living in the suburb areas with a lower con-
centration of GBM (aRR=1.42, 95%CI=1.09-1.85,
p-trend=0.01), from 0.4% to 2018 to 1.6% in 2020 among
men at higher risk of HIV (aRR=1.98, 95%CI=1.27-3.07,
p-trend=0.002); and from 0.3 to 0.8% among infrequent
testers (RR=1.75, 95%CI=1.15-2.66, p-trend=0.009).
For recent migrants (data available since 2019), uptake of
home testing increased from 1.1% to 2019 to 2.7% in 2020
(RR=2.58, 95%CI=1.23-5.38, p-trend=0.012) (Table 2).

Table 1 Socio-demographic and behavioural practices of non-HIV-positive GBM during 2018-2020

Variables 2018 2019 2020 Total

n=7846 n=38508 n="7860 n=24,214

(32.4%) (35.1%) (32.5%)
Age (median, IQR) 33 (2644) 33 (2744) 34 (27-45) 34 (27-44)
Full-time employed 5080(64.8%) 5629 (66.2%) 5031 (64.0%) 15,740 (65.0%)
University education or higher 4336(55.3%) 4909 (57.7%) 4553 (57.9%) 13,798 (57.0%)
Born overseas 2341(29.8%) 2597 (30.5%) 2367 (30.1%) 7316 (30.2%)
Arrived in Australia < 5 years ago (recent migrant) ' NA 925 (10.9%) 843 (10.7%) 1768 (35.6%)
Living in suburb with < 5% gay residents 4945 (63.0%) 5105 (60.0%) 4754 (60.5%) 14,804 (61.9%)
PrEP use in last 6 months 1609(20.5%) 2347 (27.6%) 2449 (31.2%) 6405 (26.5%)
Had any condomless anal intercourse with casual partners in last 6 monthst  2610(54.2%) 3151 (60.8%) 2767 (59.8%) 8528 (58.3%)
At higher risk of HIV infection in last 6 months® 1485(18.9%) 1388 (16.3%) 1030 (13.1%) 3903 (16.1%)
Ever tested for HIV 6979(89.0%) 7717 (90.7%) 6921 (88.1%) 21,617 (89.3%)
Infrequent HIV tester' 2309(29.4%) 2444 (28.7%) 2652 (33.7%) 7405 (30.6%)

GBM = gay and bisexual men; IQR =interquartile range;
T Variable only available since 2019

1 The dominator for CLAIC was restricted to the men who reported had casual partner(s). For the other variables, missing data were included

in denominator
§ Higher risk of HIV infection =involved in CLAIC but not using PrEP

9 Infrequent tester =tested for HIV more than one year ago or never tested
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Table 2 Trends in home HIV testing among subgroups of Australian non-HIV-positive GBM, 2018-2020

Variables 2018 2019 2020 aRR (95%CI) p-trend
n="7846 (%) n=_8508 (%) n="7860 (%)
All participants who reported testing at home 26/7846 43/8508 59/7806 1.54 <0.001
(0.3%) (0.5%) (0.8%) (1.23-1.92)
At higher risk of HIV infection in last 6 months' 6/1485 12/1388 16/1030 1.98 0.002
(0.4%) (0.9%) (1.6%) (1.27-3.07)
Born overseas 9/2341 22/2597 28/2367 1.70 0.001
(0.4%) (0.9%) (1.2%) (1.23-2.35)
Arrived in Australia < 5 years ago (recent migrant) NA 10/925 22/843 2.58 0.012
(1.1%) (2.7%) (1.23-5.38)
Living in a suburb with <5% gay residents 19/4945 31/5105 36/4754 1.42 0.01
(0.4%) (0.6%) (0.8%) (1.09-1.85)
Infrequent HIV testers] 7/2309 11/2444 22/2652 1.75 0.009
(0.3%) (0.5%) (0.8%) (1.15-2.66)

T. At higher risk of HIV infection included those who had condomless sex with casual partners in the last six months but were not using PrEP

9 Infrequent tester =tested for HIV more than one year ago or never tested

*aRR =adjusted risk ratio, HIV test frequency in the last year was adjusted in the model

Correlates of home Testing

In the multivariate analysis, non-HIV positive men who
recently tested at home were more likely to be recent
migrants (aOR=4.71, 95%CI=2.59-8.56), at higher HIV
risk (aOR=2.17, 95%CI=1.14-4.12), infrequent HIV tes-
ters (aOR =2.09, 95%CI=1.15-3.81) (Table 3). In the sen-
sitivity analysis with excluded PrEP users (6 home testers
and 2688 facility testers), only being younger (aOR=0.97,
95%CI=0.95-0.99) and recent migrants (aOR=4.76,
95%CI=2.63-8.64) were associated with the participant’s
last HIV test being at home (Supplementary Table 3).

Discussion

This is the first study which has examined changes in home
HIV testing among GBM as HIV self-tests became com-
mercially available in Australia. Despite two in three GBM
previously reporting that they would like to use HIV self-
testing if it was available [21], our study using national
behavioural surveillance data shows only a very small pro-
portion of men (fewer than 1 in 100) had recently tested
for HIV at home between 2018 and 2020. Uptake of home
HIV testing increased slightly after the first HIV self-test kit
was made commercially available in Australia (from 0.3%
to 2018 to 0.8% in 2020). In addition, our findings suggest
that the uptake of home HIV testing was slightly more likely
among subgroups of GBM who were most likely to benefit
from it.

We found that subgroups of men previously identified as
having suboptimal HIV testing uptake or frequency were
2—-4 times more likely to report testing at home, including
infrequent testers, recent migrants, and men who were at
higher risk of HIV. These findings were consistent with
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previous findings from the FORTH trial that infrequent
GBM testers were four times more likely to test for HIV if
given free access to HIV self-tests, compared to a control
group in which men only had access to clinic-based test-
ing [9]. In addition, follow-up analysis of the same trial
showed that sustained use of HIV self-testing was higher
among migrants than other participants [22]. The find-
ing that migrants are more likely to use home testing for
HIV is encouraging, given that several barriers have been
reported that prevent migrants from accessing HIV test-
ing in Australia. These barriers include unfamiliarity with
the local health system, distrust of doctors, and concerns
about confidentiality, which might potentially explain why
a high proportion of late HIV diagnosis are observed among
migrants [23]. Although HIV self-tests are generally less
sensitive than lab-based tests, they are useful for popula-
tions who may have delayed testing or for people who may
have been infected months or years ago. Tailored HIV self-
testing programs for migrant GBM may therefore improve
early HIV diagnosis in this group in Australia [24]. Further-
more, the higher use of home HIV testing among higher risk
men is a novel finding and may be related to less frequent
clinic attendance compared to PrEP users. In combination,
infrequent testers, recent migrants and men who were at
higher risk of HIV, who are all priority groups in Australia’s
HIV epidemic, comprised 44.1% of all GBM participants
in 2020. This emphasizes the potential significance of HIV
self-tests in increasing testing uptake among priority groups
and helping to control the HIV epidemic in Australia.

The low uptake of self-tests post commercialization,
compared to the encouraging findings observed in the
FORTH trial, raises questions about the current awareness
and accessibility of HIV self-testing among GBM in Aus-
tralia. A recent discrete choice experiment in Australia high-
lighted that low cost and having HIV self-test kits available
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Table 3 Socio-demographic and behavioural correlates of non-HIV-positive GBM whose last HIV test was at home versus a facility (2019-2020)

Variables Tested at Tested in Crude Odds Ratio Adjusted
home facility-based  (95% CI) Odds Ratio
n(%) settings (univariate (95% CI)
analysis)
Overall 62 7724
Age (median, IQR) 29 (25-39) 35(28-45) 0.97 0.98
(0.94-0.99)** (0.95-1.01)
Employed full-time
No 22 (35.5%) 2507 (32.5%) Ref
Yes 40 (64.5%) 5208 (67.4%)  0.88 (0.52-1.48)
University-level education
No 18 (29.0%) 3029 (39.2%)  Ref
Yes 44 (71.0%) 4688 (60.4%) 1.59(0.91-2.75)
Born overseas
No 31(50.0%) 5362 (69.4%) Ref Ref
Arrived in Australia > 5 years ago 8 (12.9%) 1570 (20.3%)  0.88 (0.40-1.92)  0.87
(0.38-2.06)
Arrived in Australia< 5 years ago (recent migrants) 22 (35.5%) 759 (9.8%) 5.01 4.71 (2.59—
(2.89-8.70)*** 8.56)***
Living in a suburb
<5% gay residents 39 (62.9%) 4767 (61.7%) Ref
>5% gay residents 21 (33.9%) 2868 (37.1%)  0.89 (0.53-1.52)
At higher risk of HIV infection in last 6 months?
No 46 (74.2%) 6705(86.8%)  Ref Ref
Yes 16 (25.8%) 1019(13.2%)  2.29(1.29— 2.17 (1.14-
4.06)*** 4.12)**
Time since last HIV test
Frequent tester 37 (59.7%) 5695 (73.7%)  Ref Ref
Infrequent tester' 25(40.3%) 2015(26.1%) 1.91(1.15— 2.09 (1.15-
3.18)*** 3.81)**

Significant level *<0.1 *¥*<0.05 ***<0.01
T IQR =interquartile range;

1 At higher risk of HIV infection included those who had condomless sex with casual partners in the last six months but were not using PrEP;

Missing data were included in denominator

9| Infrequent tester =tested for HIV more than one year ago or never tested

in multiple locations, including pharmacies, was important
to GBM [19]. However between December 2018 and Octo-
ber 2021, HIV self-tests in Australia could only legally be
purchased online (AU$25 plus shipping costs), one kit at
time, and an instructional video was required to be watched
before purchasing online, with strict advertising regulations.
Encouragingly, informed by the increasing evidence on HIV
self-test usability among GBM, the regulations on the dis-
tribution of HIV self-test kits were relaxed in Australia and
unlimited self-test kits can now be sold in pharmacies and
online[25], as in many other counties. Most facility-based
HIV testing is free in Australia i.e. there is no charge for
the testing itself. However, attending a general practice to
see a doctor for testing may attract a fee, if the doctor does
not directly bill Medicare for seeing patients, and this may
be unaffordable for people on low incomes. The cost of an

HIV self-test ($25-30) from a pharmacy may deter those
on lower incomes from purchasing a test. HIV community
organisations have developed small projects in Australia to
offer HIV self-tests for free, with advice provided by peers
[26]. Evaluation and expansion of such models to support
migrants who face barriers to facility-based testing, and
those on lower incomes, would be justified.

The strengths of our study include use of a large repeated
national behavioural survey, which collects an extensive
range of data on risk behaviours, testing and prevention.
There are a few limitations to consider when interpreting
our findings. First, the questionnaire asked about the loca-
tion where the participant’s last HIV test occurred (not every
location where testing had occurred in the past year), so it
may underestimate the level of home testing. In addition,
the questionnaire asked about HIV testing ‘at home’, rather
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than the specific use of a HIV self-test. For participants in
New South Wales, ‘testing at home’ might have involved
HIV self-testing or collecting a sample at home to send to
a lab for testing [15]. However, as home sampling was not
available in the other jurisdictions, our findings are likely to
reflect the use of HIV self-tests among GBM in Australia.
Furthermore, our analysis is limited by the use of repeated,
cross-sectional surveys, which might have potential sam-
pling biases as the characteristics of respondents may change
over time. However, to minimize this bias, we consistently
recruited large samples using the same methodology across
survey rounds. In addition, the Gay Community Periodic
Surveys target GBM at higher risk of HIV through gay ven-
ues and events, clinics, and online, and are unlikely to be
representative of all men who have sex with men in Austra-
lia. A more representative sample would feature a broader
age range and more participants from regional areas.

Conclusions

Australia aims to virtually eliminate HIV transmission by
2025. Our study shows that HIV self-testing is not yet con-
tributing substantially to these goals. To increase access,
particularly among priority subgroups, HIV self-testing
should be made available in more locations, be advertised
more widely, and provided at a price point that is affordable.
As HIV self-test kits are likely to become available in more
pharmacies across Australia, further studies are needed to
demonstrate their uptake and acceptability.

GCPS=Gay Community Periodic Surveys; GBM = gay
and bisexual men.
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