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Abstract

Increasing HIV testing frequency in gay and bisexual men (GBM) is critical to reducing the time between HIV infection and
diagnosis. Using anonymous national behavioural surveillance data (2013-2018) from 43,753 surveys of Australian GBM, we
examined HIV testing frequency trends and factors differentiating PrEP-users, non-PrEP-users reporting two or more tests in
the previous year, and non-PrEP-users reporting less frequent testing. The proportion tested at least annually increased from
64.4% in 2013 to 70.8% in 2018 (p-trend < 0.001), and from 73.9% to 84.6% among the 51.6% of men classified as higher-
risk. Among higher-risk men, having two or more tests in the previous year increased from 48.0% to 69.3% (p-trend < 0.001).
Among higher-risk non-PrEP-users, it increased from 47.2% to 54.8% (p-trend < 0.001), however, there was a decrease since
2016 (p-trend < 0.001). Among PrEP-users, it increased from 82.1% in 2013 to 97.3% in 2018 (p-trend < 0.001). Non-PrEP-
using higher-risk men having less frequent tests reported lower risk than PrEP-users and non-PrEP-using men reporting two
or more tests in the previous year. However, recent risk behaviour was not uncommon: nearly half reported condomless sex;
one-fifth reported receptive condomless sex with ejaculation; over half reported group sex; one-quarter used drugs for the
purposes of sex; and one-fifth had more than ten sex partners. Efforts are needed to encourage frequent testing and PrEP use
among non-PrEP-users who are at higher-risk.
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Introduction

Australia’s guidelines for HIV and sexually transmitted
infection (STI) testing published in 2014 recommended
that sexually active gay, bisexual, and other men who have
sex with men (GBM) be tested for HIV at least once per
year. The guidelines recommended more frequent testing, up
to four times per year, for GBM who had condomless anal
intercourse (CLAI), more than ten sexual partners, group sex
or drugs for the purposes of sex in the previous 6 months [1,
2]. These guidelines were recently updated to recommend
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quarterly HIV testing for all GBM [3]. Additionally, PrEP-
users are required to have quarterly HIV tests to continue
receiving prescriptions under Australian PrEP guidelines
[4]. These clinical guidelines are supported by Australia’s
current national HIV strategy, which aims to “improve the
frequency, regularity and targeting of testing for priority
populations and decrease rates of late diagnosis” (p. 26) [5].

Increasing HIV testing frequency in high-risk populations
such as GBM is critical to reducing the time between HIV
infection and diagnosis—the period in which viral loads are
high [6] and prior to the reduction in sexual risk behaviour
that is typically observed after HIV diagnosis [7, 8]. Men
with undiagnosed infection contribute disproportionately
to new HIV transmissions [9]. With the introduction and
promotion of biomedical HIV prevention—particularly
PrEP—and the associated rapid changes in sexual behav-
iour observed in gay communities [10, 11], frequent testing
has become more essential. It is the gateway to both PrEP
initiation and early initiation of treatment to reduce the risk
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of onwards transmission, as well as other non-condom-based
strategies such as strategic positioning and serosorting.

Over recent years, strategies to increase HIV testing in
Australian GBM have included: text message clinic testing
appointment reminders [12]; provision of HIV test results
by telephone and removing the need for pre- and post-test
counselling [13]; rapid HIV testing [14]; ‘express clinics’
within publicly-funded sexual health centres [15]; peer-led,
community-based HIV testing sites [16—19], including in-
language services for recently-arrived migrants from Asia
[20]; online-facilitated home sampling [21]; social market-
ing to mobilise demand for testing [22]; and the introduction
of HIV self-testing [23]. Scale-up of PrEP could also be
considered as such a strategy, given that access to prescrip-
tions is tied to frequent testing [3]. Over the long term, HIV
testing frequency among Australian GBM has increased:
the proportion of non-HIV-positive men in Australia get-
ting tested in the previous 12 months increased from 56.1%
in 2000 to 64.8% in 2015 [24]. However, previous reports
showed GBM did not test as frequently as recommended in
the national guidelines [25-27].

The rapid rollout of PrEP in Australia is likely to have
been accompanied by increased testing frequency in PrEP-
users. It is likely to become increasingly important to stratify
HIV testing data by PrEP status to assess testing frequency
among GBM susceptible to HIV infection and to ensure rates
of testing among PrEP-users do not mask rates in non-users.
Using national, repeated, cross-sectional gay community-
based behavioural surveillance data, this analysis therefore
had three aims: (1) To examine trends in HIV testing fre-
quency among non-HIV-positive GBM, stratifying by PrEP
use; (2) To examine trends in HIV testing frequency among
non-HIV-positive men defined as ‘higher-risk’ according to
the national HIV/STI testing guidelines, stratifying by PrEP
use; and (3) To determine, within higher-risk GBM, demo-
graphic and behavioural factors differentiating PrEP-users,
non-PrEP-users reporting two or more tests in the previous
year, and non-PrEP-users reporting fewer than two tests in
the previous year.

Methods
Procedures and Participants

Details of the Australian national behavioural HIV sur-
veillance system for GBM, the Gay Community Periodic
Surveys (GCPS), have been previously described [24, 28].
Briefly, the GCPS used time-location sampling in seven
states and territories annually or biennially to recruit
GBM at gay venues, events, sex-on-premises, and clinics.
Face-to-face recruitment was undertaken by trained staff
who invited men to self-complete a paper questionnaire.
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Recruiters recorded refusals among eligible men, with a
typical response rate among eligible men of 70%. In most
cities from 2014 onwards, face-to-face recruitment occurred
over 2 weekends, followed by a week of online recruitment
driven by paid Facebook advertising. In Tasmania, recruit-
ment occurred solely online. Overall, online recruitment
accounted for approximately one-fifth of the GCPS sam-
ple (15.3% in 2014 to 26.2% in 2018). Community-based
organisations were central to promotion and recruitment in
each round.

Participants were eligible if they: were aged at least
18 years (face-to-face recruitment) or 16 years (online
recruitment), were male (including male-identified cisgen-
der and transgender participants), had sex with a man in the
past 5 years and/or identified as gay or bisexual, and lived
in Australia. The surveys were anonymous, and men could
complete the surveys in multiple survey rounds; thus, it was
not possible to determine the number of unique GBM par-
ticipating. Ethical approval was received from the Human
Research Ethics Committee of the University of New South
Wales (UNSW) and two community organisations.

Measures and Variable Definition

Details of the GCPS measures have been previously
described [24, 28]. Frequency of HIV testing was assessed
since 2013 with the question, ‘How many HIV tests have
you had in the last 12 months?’ with the response options
‘none’, ‘one’, ‘two’, ‘three to four’ or ‘five or more’. For this
analysis, the latter categories were combined into ‘three or
more’ tests or ‘two or more’ tests. ‘Frequent testers’ and
‘non-frequent testers’ were defined as those reporting two or
more HIV tests or fewer than two tests in the previous year,
respectively. ‘PrEP-users’ were defined as those reporting
any use of prescribed or non-prescribed PrEP in the last
6 months. Respondents were classified as ‘higher-risk’
(according to the national HIV/STI guidelines) if they were
sexually active and reported one or more of the following
in the previous the 6 months: any condomless anal inter-
course with casual male partners (CLAIC), group sex, more
than ten male sex partners, and using recreational drugs
for sex [1]. Covariates were selected for inclusion in the
analysis based on previous associations with HIV testing,
use of clinical services, and uptake of or disparities in HIV
prevention. Demographic factors included age, country of
birth, education, employment, and HIV status [29-32]. We
included factors associated with connection to gay identity
and community, including sexual identity, social engage-
ment, location of residence, and PrEP awareness [30, 32].
Social engagement with other gay men was measured with
a two-item scale, assessing number of gay male friends and
amount of time spent socially with gay men [28, 32]. Par-
ticipants reported their postcode or suburb of residence. All
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postcodes were categorised as a ‘gay suburb’ (where greater
than 10% of men living in that postcode were estimated to
be gay-identified) or not [33]; postcode of residence has
previously been found to be associated with PrEP uptake
[29]. Sexual behaviour and STI covariates were included to
determine the levels of potential HIV risk across the groups.

Analysis

We used survey data from all Australian jurisdictions from
2013 to 2018. Surveys were conducted in New South Wales
(NSW), Victoria, and Queensland annually, and less fre-
quently elsewhere (South Australia: 2014, 2016; Western
Australia: 2014, 2016, 2017; Australian Capital Territory
[ACT]: 2015, 2017; Tasmania: 2014, 2016, 2018). HIV-
positive men and men with missing data on key variables
were excluded from the analysis.

The analysis is presented in three parts. First, the ‘full
sample’ includes all surveys completed by non-HIV-positive
men from 2013 to 2018, used to examine trends in surveys
among all non-HIV-positive GBM. Second, the ‘higher-risk
sample’ includes surveys completed by those recommended
to have frequent HIV testing (that is, more than one and up
to four HIV tests per year) under the 2014 testing guide-
lines, which was used to examine trends from 2013 to 2018
in surveys among higher-risk GBM. Third, the ‘cross-sec-
tional higher-risk sample’ is a subset of the abovementioned
higher-risk sample, where data were restricted to the most
recent available survey round for each Australian state/terri-
tory (2018 for NSW, Victoria, Queensland, South Australia,
and Tasmania; and 2017 for Western Australia and ACT).
This sample was used to examine factors differentiating
three groups: (1) non-PrEP-users who were non-frequent
testers (fewer than two HIV tests in the previous year); (2)
non-PrEP-users who were frequent testers (two or more HIV
tests in the previous year; and (3) PrEP-users.

Data were analysed using Stata 14.2 (Stata Corporation,
College Station, Texas, USA). Statistical significance was
set at p<0.05 (two-tailed). Trends in HIV testing over time
in the full sample and higher-risk sample were assessed with
generalised linear models (logistic regression). Trends were
assessed for three outcome variables (with various stratifica-
tions): ever having been tested for HIV (dichotomous yes/
no variable), having been tested for HIV in the previous
year (dichotomous yes/no variable), and number of tests in
the previous year (this variable had four response options:
none, one, two, and three or more. Each response option
was tested separately; a dichotomous yes/no dummy vari-
able was created and used as the outcome variable for each
level). In these models, calendar year was the independent
variable. Trends were assessed for two time periods: (1) the
full 6-year period (2013-2018) for which the HIV testing
frequency data were available; and (2) the most recent 3

years of data (2016-2018). The year 2016 was selected as
the reference year for the second of these trend analyses as
it was the year during which rapid increases in PrEP use
began via large-scale clinical trials (which started at differ-
ent points during 2016). Statistical significance of trends is
reported as ‘p-trend’; we also report odds ratios (OR) and
95% confidence intervals (95% CI) for these trends. As the
surveys were anonymous, it was not possible to adjust for
individuals appearing in multiple years, including potential
classification as non-PrEP-users in one year and PrEP-users
in a subsequent year. In the cross-sectional higher-risk sam-
ple, factors differentiating the three groups were assessed
using bivariate and multivariate multinomial logistic regres-
sion models. The reference group for these models was
non-PrEP-using non-frequent testers. Multivariate models
controlled for survey year and state/territory. We report
p-values for the bivariate associations, and adjusted relative
risk ratios (aRRR), 95% CI and p-values for the multivariate
associations.

Results

Between 2013 and 2018, 49,283 GCPS surveys were com-
pleted. After excluding surveys completed by HIV-positive
men (n=3997) and men with missing data on key variables
(n=1533), 43,753 survey responses remained (full sample).
The mean number of responses per year was 7292 (1174,
range =5404 [2013] to 8535 [2016]). Among the surveys
across all included years, the median age was 32 (interquar-
tile range [IQR]=26—43). Most surveys were from partici-
pants who were born in Australia (70.9%), were HIV-nega-
tive (86.7%), identified as gay (88.5%), and were in full-time
employment (64.5%). Over half of the surveys were from
men with university-level education (51.6%). Overall, 8.1%
(n=23544) of surveys were from men who took PrEP in the
previous 6 months, increasing from 1.5% of the full sam-
ple in 2013 to 20.9% in 2018 (OR 1.96, 95% CI11.91-2.02,
p-trend < 0.001), with the largest increase between 2016
(n=392, 4.6%) and 2017 (n=1263, 15.1%). Most PrEP was
prescribed (85-95%) and thus most likely to be daily use.
In the full sample, having ever been tested for HIV
increased between 2013 and 2018 in the surveys among all
men (OR 1.10, 95% CI1.08-1.12, p-trend < 0.001), non-
PrEP-users (OR 1.05, 95% CI1.03-1.07, p-trend <0.001),
and PrEP-users (OR 1.63, 95% CI1.39-1.91,
p-trend < 0.001), but there was no increase in the last 3
years (OR 1.05, 95% CI11.00-1.10, p-trend =0.066; OR 0.95,
95% C10.91-1.00, p-trend=0.063; and OR 0.95, 95%
CI0.57-1.57, p-trend =0.832, respectively; Table 1 and
Fig. 1). In 2018, 88.4% of non-PrEP-users had ever been
tested, compared to 99.1% of men on PrEP. Having an HIV
test in the last 12 months increased in the surveys among all
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Table 1 HIV testing trends (2013-2018) in (A) all non-HIV-positive men, (B) non-PrEP-users, and (C) PrEP-users

n (%) 2013 2014 2015 2016 2017 2018 2013-2018: OR 2016-2018: OR
(95% CI), p-trend  (95% CI), p-trend
(A) All non-HIV-  n=5404 n=6589 n=7234 n=38535 n=38378 n=7613
positive men
Ever tested for 4626 (85.6) 5659 (85.9) 6331 (87.5) 7654(89.7) 7404 (88.4) 6900 (90.6) 1.10(1.08-1.12), 1.05 (1.00-1.10),
HIV p<0.001 p=0.066
Tested for HIV in 3480 (64.4) 4245 (64.4) 4910 (67.9) 5952 (69.7) 5868 (70.0) 5391 (70.8) 1.02 (1.02-1.03), 1.01 (1.00-1.02),
last year p<0.001 p=0.138
Number of HIV
tests in last year
None 1924 (35.6) 2344 (35.6) 2324 (32.1) 2583(30.3) 2510 (30.0) 2222(29.2) 0.96 (0.95-0.96),  0.98 (0.96-1.01),
p<0.001 p=0.139
One 1481 (27.4) 1804 (27.4) 1823 (25.2) 2082 (24.4) 1814 (21.7) 1556 (20.4) 0.94 (0.93-0.95),  0.91 (0.89-0.94),
p<0.001 p<0.001
Two 1270 (23.5) 1486 (22.6) 1706 (23.6) 1982 (23.2) 1652 (19.7) 1386 (18.2) 0.95(0.94-0.96),  0.88 (0.96-0.91),
p<0.001 p<0.001
Three or more 729 (13.5) 955 (14.5) 1381 (19.1) 1888 (22.1) 2402 (28.7) 2449 (32.2) 1.21(1.19-1.22), 1.20 (1.17-1.23),
p<0.001 p<0.001
(B) Non-HIV- n=5324 n=6503 n=7098 n=8143 n=7115 n=6026
positive men not
on PrEP
Ever tested for 4548 (85.4) 5584 (85.9) 6205 (87.4) 7263(89.2) 6159 (86.6) 5327 (88.4) 1.05(1.03-1.07),  0.95 (0.91-1.00),
HIV p<0.001 p=0.063
Tested for HIV in 3406 (64.0) 4168 (64.1) 4785 (67.4) 5562 (68.3) 4627 (65.0) 3826 (63.5) 1.00 (1.00-1.00),  0.96 (0.95-0.97),
last year p=0.844 p<0.001
Number of HIV
tests in last year
None 1918 (36.0) 2335(35.9) 2313 (32.6) 2581 (31.7) 2488 (35.0) 2200 (36.5) 1.00 (0.99-1.00), 1.07 (1.05-1.10),
p=0.839 p<0.001
One 1472 (27.6) 1799 (27.7) 1814 (25.6) 2068 (25.4) 1782 (25.0) 1523 (25.3) 0.98 (0.97-0.99), 1.00 (1.00-1.03),
p<0.001 p=0.837
Two 1247 (23.4) 1469 (22.6) 1677 (23.6) 1927 (23.7) 1525 (21.4) 1257 (20.9) 0.98 (0.97-0.99),  0.94 (0.91-0.97),
p<0.001 p<0.001
Three or more 687 (12.9) 900 (13.8) 1294 (18.2) 1567 (19.2) 1320 (18.6) 1046 (17.4) 1.06 (1.05-1.08),  0.95 (0.92-0.98),
p<0.001 p=0.005
(C) Non-HIV- n=380 n=86 n=136 n=392 n=1263 n=1587
positive men on
PrEP
Ever tested for 78 (97.5) 75 (87.2) 126 (92.6) 391(99.7) 1245(98.6) 1573 (99.1) 1.63(1.39-1.91),  0.95 (0.57-1.57),
HIV p<0.001 p=0.832
Tested for HIV in 74 (92.5) 77 (89.5) 125 (91.9) 390(99.5) 1241(98.3) 1565 (98.6) 1.56(1.35-1.81),  0.86 (0.56-1.34),
last year p<0.001 p=0.512
Number of HIV
tests in last year
None 6 (7.5) 9 (10.5) 11 (8.1) 2 (0.5) 22 (1.7) 22 (1.4) 0.65 (0.57-0.75), 1.15 (0.75-1.76),
p<0.001 p=0.513
One 9(11.3) 5(5.8) 9 (6.6) 14 (3.6) 32(25) 33(2.1) 0.72 (0.63-0.81),  0.77 (0.57-1.05),
p<0.001 p=0.095
Two 23 (28.8) 17 (19.8) 29 (21.3) 55 (14.0) 127 (10.1) 129 (8.1) 0.77 (0.73-0.82),  0.77 (0.66-0.89),
p<0.001 p<0.001
Three or more 42 (52.5) 55 (64.0) 87 (64.0) 321 (81.9) 1082 (85.7) 1403 (88.4) 1.07 (1.05-1.09), 1.04 (1.02-1.06),
p<0.001 p=0.001

Data are n (%). Statistical significance for trend (p-trend) was determined by generalised linear models with year of survey as the independent
variable. Data from NSW, Victoria and Queensland are included in all years. Data from South Australia and Tasmania are included in 2014,
2016 and 2018. Data from Western Australia are included in 2014, 2016 and 2017. Data from the ACT are included in 2013, 2015 and 2017

OR odds ratio; 95%CI 95% confidence interval
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Fig. 1 HIV testing trends (2013-2018) in a all non-HIV-positive men, b non-PrEP-users, and ¢ PrEP-users

men and among PrEP-users (OR 1.02, 95% CI1.02-1.03,
p-trend < 0.001; and OR1.56, 95% CI1.35-1.81,
p-trend <0.001), but not among non-PrEP-users (OR 1.00,
95% CI11.00-1.00, p-trend =0.844). Indeed, over the last 3
years, annual testing decreased in the surveys among non-
PrEP-users (OR0.96, 95% CI10.95-0.97, p-trend <0.001). In
all men, the proportion of surveys among men reporting two
or more HIV tests in the previous year increased from 37.0%
in 2013 to 50.4% in 2018 (OR 1.07, 95% CI1.06-1.08,
p-trend <0.001), while in surveys among PrEP-users it
increased from 81.3% in 2013 to 96.5% in 2018 (OR 1.02,
95% CI1.01-1.03, p-trend < 0.001). In surveys from men not
using PrEP, the increase was smaller, from 36.3% in 2013 to
38.2% in 2018 (OR 1.01, 95% CI11.01-1.02, p-trend < 0.001)
and decreased in the last 3 years from 42.9% in 2016
(OR0.94, 95% C10.92-0.96, p-trend < 0.001).

The respondents in just over half of the surveys
(n=22,596, 51.6%) were classified as higher-risk and thus
were recommended to have frequent HIV testing (ranging
from 50.2% in 2013 to 53.2% in 2018). The non-mutually
exclusive reasons for classification as higher-risk were: any
CLAIC (49.2%); any drug use for sex (29.9%); more than
ten sex partners (36.9%); and any group sex (58.3%). PrEP
use was reported in 13.8% (n=23123) of the surveys among
higher-risk GBM, increasing from 2.5% in 2013 to 34.1%
in 2018 (p-trend < 0.001), with the largest increase between
2016 (n=356, 8.7%) and 2017 (n=1133, 25.8%).

In the higher-risk sample, ever having had an HIV test
increased from 88.3% in 2013 to 94.3% in 2018 (OR 1.19,
95% CI1.16-1.22, p-trend < 0.001), with no change over the
past 3 years (OR0.92, 95% C10.74-1.01, p-trend =0.070;
Table 2 and Fig. 2). In surveys among non-PrEP-users,
ever being tested rose from 88.1% in 2013 to 94.8% in
2016 (OR 1.05, 95% CI11.04-1.06, p-trend < 0.001), and
decreased to 91.8% in 2018 (OR 0.79, 95% C10.72-0.86,
p-trend < 0.001). In surveys among PrEP-users, it increased
from 97.0% in 2013 to 99.3% in 2018 (OR1.67, 95%
CI1.38-2.01, p-trend < 0.001). Having an HIV test in the
previous 12 months increased in surveys completed by all

higher-risk men (73.9-84.6%; OR 1.03, 95% CI1.03-1.04,
p-trend < 0.001), non-PrEP-users (73.4-77.2%; OR 1.02,
95% CI1.01-1.02, p-trend < 0.001), and PrEP-users
(92.5-98.8%; OR 1.56, 95% C11.32-1.85, p-trend < 0.001);
there was no change in the last 3 years in all men and PrEP-
users, while annual testing in surveys among non-PrEP-users
decreased from 2016 to 2018 (OR0.97, 95% CI10.96-0.98,
p-trend <0.001). Having two or more tests in the previous
year increased from 48.0% of surveys among all higher-risk
men in 2013 to 69.3% in 2018 (OR 1.09, 95% CI11.08-1.10,
p-trend < 0.001). In surveys among higher-risk non-PrEP-
users, it increased from 47.2% in 2013 to 54.8% in 2018
(OR 1.04, 95% CI1.03-1.05, p-trend < 0.001), however,
there was a decrease since 2016 (OR0.95, 95% C10.93-0.97,
p-trend < 0.001). Among surveys completed by PrEP-users,
it increased from 82.1% in 2013 to 97.3% in 2018 (OR 1.55,
95% CI11.38-1.75, p-trend < 0.001).

Figure 3 shows surveys among the higher-risk men who
had two or more tests in the previous year. The propor-
tion who were PrEP-users increased from 4.2% in 2013 to
47.9% in 2018 (OR 1.82,95% CI11.77-1.87, p-trend < 0.001;
Fig. 3a). Since 2016, the increase in absolute number of
surveys from higher-risk men having two or more tests was
entirely among PrEP-users (Fig. 3b).

A comparison of non-PrEP-using non-frequent testers
(n=1362), non-PrEP-using frequent testers (n=1666),
and PrEP-users (n=1445) in the cross-sectional higher-
risk sample (n=4473) is presented in Table 3. Of the non-
PrEP-using non-frequent testers, 50.4% (n=686) reported
no HIV tests and 49.6% (n=676) reported one test in the
previous year, respectively. Over half (n=864, 51.9%) of
non-PrEP-using frequent testers reported three or more
tests. First, compared to the higher-risk non-PrEP-using
non-frequent testers, the non-PrEP-using frequent testers
were more likely to be slightly younger (aRRR 0.98, 95%
CI0.97-0.99), have higher partner numbers (e.g. aRRR
for greater than 20 partners 2.27, 95% CI1.72-3.00), be
aware of PrEP availability (aRRR 1.24, 95% CI1.02-1.52),
report recent CLAIC (aRRR 1.22, 95% CI1.00-1.49) and
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Table 2 HIV testing trends (2013-2018) among non-HIV-positive higher risk GBM, in (A) all men, (B) non-PrEP-users, and (C) PrEP-users

n (%) 2013 2014 2015 2016 2017 2018 2013-2018: OR 2016-2018: OR
(95% CI), p-trend  (95% CI), p-trend
(A) Non-HIV- n=2714 n=3467 n=3877 n=4090 n=4395 n=4053
positive men
Ever tested for 2396 (88.3) 3056 (88.1) 3511 (90.6) 3897 (95.3) 4049 (92.1) 3823 (94.3) 1.19(1.16-1.22),  0.92(0.74-1.01),
HIV p<0.001 p=0.070
Tested for HIV in 2006 (73.9) 2516 (72.6) 2996 (77.3) 3420 (83.6) 3687 (83.9) 3429 (84.6) 1.03 (1.03-1.04),  1.01 (1.00-1.02),
last year p<0.001 p=0.224
Number of HIV
tests in last year
None 708 (26.1) 951 (27.4) 881(22.7) 670(16.4) 708 (16.1) 624 (154) 0.87(0.86-0.89),  0.97 (0.92-1.02),
p<0.001 p=0.225
One 703 (25.9) 898(25.9) 884(22.8) 831(20.3) 767 (17.5) 621(15.3) 0.89(0.89-0.91), 0.87 (0.83-0.91),
p<0.001 p<0.001
Two 757 (27.9) 908 (26.2) 1048 (27.0) 1165 (28.5) 940 (21.4) 801 (19.8) 0.93 (0.93-0.95),  0.83 (0.79-0.86),
p<0.001 p<0.001
Three or more 546 (20.1)  710(20.5) 1064 (27.4) 1424 (34.8) 1980 (45.1) 2007 (49.5) 1.22(1.21-1.24),  1.18 (1.15-1.21),
p<0.001 p<0.001
(B) Non-HIV- n=2647 n=3399 n=3759 n=3734 n=3262 n=2672
positive men not
on PrEP
Ever tested for 2331 (88.1) 2997 (88.2) 3399 (90.4) 3541 (94.8) 2931 (89.9) 2452 (91.8) 1.10(1.07-1.14),  0.79 (0.72-0.86),
HIV p<0.001 p<0.001
Tested for HIV in 1944 (73.4) 2455 (72.2) 2884 (76.7) 3066 (82.1) 2573 (78.9) 2064 (77.2) 1.02 (1.01-1.02),  0.97 (0.96-0.98),
last year p<0.001 p<0.001
Number of HIV
tests in last year
None 703 (26.6) 944 (27.8) 875(23.3) 668 (17.9) 689 (21.1) 608 (22.8) 0.94 (0.93-0.96),  1.13 (1.07-1.18),
p<0.001 p<0.001
One 696 (26.3) 894 (26.3) 878 (23.4) 821 (22.0) 747 (22.9) 600 (22.5) 0.96 (0.95-0.98),  1.01 (0.97-1.06),
p<0.001 p=0.605
Two 737 (27.8) 895(26.3) 1024 (27.2) 1118(29.9) 839 (25.7) 708 (26.5) 1.00(0.98-1.01),  0.93 (0.90-0.97),
p=0.503 p=0.001
Three or more 511 (19.3) 666 (19.6) 982 (26.1) 1127 (30.2) 987 (30.3) 756 (28.3) 1.10(1.08-1.11),  0.97 (0.93-1.01),
p<0.001 p=0.125
(C) Non-HIV- n=67 n=68 n=118 n=356 n=1133 n=1381
positive men on
PrEP
Ever tested for 65 (97.0) 59 (86.8) 112.(94.9) 356 (100.0) 1118 (98.7) 1371(99.3) 1.67(1.38-2.01),  0.91 (0.51-1.63),
HIV p<0.001 p=0.756
Tested for HIV in 62 (92.5) 61 (89.7) 112(94.9) 354(99.4) 1114(98.3) 1365 (98.8) 1.56(1.32-1.85),  0.96 (0.59-1.53),
last year p<0.001 p=0.851
Number of HIV
tests in last year
None 5(7.5) 7 (10.3) 6(5.1) 2 (0.6) 19 (1.7) 16 (1.2) 0.65 (0.55-0.76),  1.05 (0.66-1.67),
p<0.001 p=0.851
One 7(10.4) 4(5.9) 6(5.1) 10 (2.8) 20 (1.8) 21 (1.5) 0.68 (0.58-0.78),  0.75 (0.52-1.10),
p<0.001 p=0.141
Two 20 (29.9) 13 (19.1) 24 (20.3) 47 (13.2) 101 (8.9) 93 (6.7) 0.74 (0.69-0.79),  0.72 (0.61-0.85),
p<0.001 p<0.001
Three or more 35 (52.2) 44 (64.7) 82 (69.5) 297 (83.4) 993 (87.6) 1251 (90.6) 1.07 (1.05-1.08),  1.04 (1.02-1.06),
p<0.001 p<0.001

Data are n (%). Statistical significance for trend (p-trend) was determined by generalised linear models with year of survey as the independent
variable. Data from NSW, Victoria and Queensland are included in all years. Data from South Australia and Tasmania are included in 2014,
2016 and 2018. Data from Western Australia are included in 2014, 2016 and 2017. Data from the ACT are included in 2013, 2015 and 2017

OR odds ratio; 95%CI 95% confidence interval
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occasional receptive CLAIC with ejaculation (aRRR 1.50,
95% CI11.17-1.93), have had an STI diagnosis in the previ-
ous year (aRRR 3.65, 95% CI12.89-4.61); and be less likely
to have unknown serostatus (aRRR 0.06, 95% C10.04-0.09).
There were no statistically significant differences in sexual
identity, country of birth, education, employment, living in a
‘gay suburb’, group sex, and drug use for sex. Second, com-
pared to the higher-risk non-PrEP-using non-frequent test-
ers, the PrEP-users were more likely to be slightly younger
(aRRR 0.99, 95% C10.98-1.00), have a university degree
(aRRR 1.26, 95% CI1.03-1.53), be in full-time employ-
ment (aRRR 1.29, 95% CI1.05-1.59), live in a ‘gay sub-
urb’ (aRRR 1.57, 95% CI1.25-1.97), be socially engaged
with other gay men (aRRR 1.25, 95% CI1.17-1.34), know
about PrEP availability (aRRR 5.90, 95% CI14.14-8.40),
report more sexual partners (e.g. aRRR for more than 20
partners4.13, 95% CI3.03-5.64) and group sex (aRRR for
occasional group sex 1.39, 95% CI1.13-1.72; aRRR for
frequent group sex 2.29, 95% CI1.59-3.30), report recent
CLAIC (aRRR2.53, 95% CI11.97-3.26) and receptive
CLAIC with ejaculation (aRRR for occasional receptive
CLAIC with ejaculation3.02, 95% CI12.30-3.96; aRRR

for frequent receptive CLAIC with ejaculation2.63, 95%
CI 1.85-3.75), and have had an STI diagnosis in the previous
year (aRRR 6.53, 95% CI5.11-8.36); and were less likely to
have unknown serostatus (aRRR 0.11, 95% CI10.07-0.19).
Country of birth, sexual identity and drug use for the pur-
poses of sex were not significantly associated.

Discussion

Data from repeated surveys indicate that HIV testing fre-
quency among Australian GBM has increased over time.
Between 2013 and 2018, having two or more HIV tests in
the previous year increased substantially in surveys among
all men and among GBM classified as higher-risk under
the Australian testing guidelines [1]. The increase in the
proportions reporting three or more tests in the previous
year accounted for most of these changes. Yet despite these
increases, nearly one-third of the higher-risk men in 2018
had fewer than two tests in the previous year.

Most of the increase in HIV testing frequency was con-
centrated in the surveys completed by PrEP-users. In several
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Table 3 Among 4,473 higher risk men, bivariate and multivariate multinomial logistic regression comparing non-PrEP-users who had fewer
than two HIV tests in the last year, non-PrEP-users who had two or more HIV tests in the last year, and PrEP-users

Non-PrEP- Non-PrEP- PrEP-users Bivariate p-value Non-PrEP-users, >2 HIV PrEP-users (reference cat-
users, <2 HIV tests  users,>2 HIV (n=1445) tests (reference category: non- egory: non-PrEP-users, <2
(n=1362) tests PrEP-users, <2 HIV tests) HIV tests)
(n=1666)
aRRR (95% CI) p-value  aRRR (95% CI) p-value
Age—median 34 (25-47) 32 (26-42) 34 (28-42) <0.001 0.98 (0.97-0.99) <0.001 0.99 (0.98-1.00) 0.002
(IOR)
Born in Australia 962 (70.6) 1159 (69.6) 1023 (70.8) 0.716
Gay sexual identity 1180 (86.6) 1497 (89.9) 1351 (93.5) <0.001 1.07 (0.82-1.38) 0.630 1.27 (0.90-1.77) 0.170
University educa- 686 (50.4) 879 (52.8) 883 (61.1) <0.001 0.94 (0.79-1.11) 0.446 1.26 (1.03-1.53) 0.023
tion
Full-time employ- 840 (61.7) 1087 (65.3) 1072 (74.2) <0.001 0.95 (0.80-1.13) 0.566 1.29 (1.05-1.59) 0.016
ment
Living in a ‘gay’ 319 (23.4) 497 (29.8) 587 (40.6) <0.001 1.22 (1.00-1.49) 0.051 1.57 (1.25-1.97) <0.001
suburb
HIV status <0.001
HIV-negative 1081 (79.4) 1643 (98.6) 1422 (98.4) Ref Ref
Unknown HIV 281 (20.6) 23 (1.4) 23 (1.6) 0.06 (0.04-0.09) <0.001 0.11(0.07-0.19) <0.001
status
Gay social 6.04 (1.55) 6.41 (1.46) 6.81 (1.37) <0.001 1.12 (1.06-1.18) <0.001 1.25(1.17-1.34) <0.001
engagement—
mean (SD)
Aware that PrEPis 974 (71.5) 1364 (81.9) 1396 (96.6) <0.001 1.24 (1.02-1.52) 0.034 5.90 (4.14-8.40) <0.001
available
Number of sexual <0.001
partners, last
6 months
Five or less 869 (63.8) 687 (41.2) 286 (19.8) Ref Ref
6-10 223 (16.4) 361 (21.7) 360 (24.9) 1.59 (1.28-1.97) <0.001 2.47(1.92-3.19) <0.001
11-20 157 (11.5) 344 (20.7) 330 (22.8) 2.17 (1.71-2.74) <0.001 3.15(2.39-4.16) <0.001
More than 20 113 (8.3) 274 (16.5) 469 (32.5) 2.27 (1.72-3.00) <0.001 4.13 (3.03-5.64) <0.001
Group sex, last <0.001
6 months
Never 676 (49.6) 691 (41.5) 367 (25.4) Ref Ref
Occasionally 602 (44.2) 805 (48.3) 798 (55.2) 0.97 (0.82-1.16) 0.753 1.39 (1.13-1.72) 0.002
Often 84 (6.2) 170 (10.2) 280 (19.4) 1.29 (0.93-1.80) 0.133 2.29 (1.59-3.30) <0.001
Drug use for the <0.001
purposes of sex,
last 6 months
Never 998 (73.3) 1225 (73.5) 915 (63.3) Ref Ref
Occasionally 291 (21.4) 324 (19.5) 359 (24.8) 0.81 (0.66-0.99) 0.043 1.01 (0.79-1.28) 0.945
Often 73 (5.4) 117 (7.0) 171 (11.8) 0.97 (0.69-1.36) 0.849 1.21 (0.83-1.76) 0.328
Any CLAIC, last 601 (44.1) 964 (57.9) 1224 (84.7) <0.001 1.22 (1.00-1.49) 0.048 2.53 (1.97-3.26) <0.001
6 months
Any receptive <0.001
CLAIC with
ejaculation, last
6 months
Never 1104 (81.1) 1146 (68.8) 534 (37.0) Ref Ref
Occasionally 176 (12.9) 374 (22.5) 580 (40.1) 1.50 (1.17-1.93) 0.002 3.02 (2.30-3.96) <0.001
Often 82 (6.0) 146 (8.8) 331 (22.9) 1.04 (0.74-1.46) 0.833 2.63 (1.85-3.75) <0.001
Diagnosed with 118 (8.7) 524 (31.5) 813 (56.3) <0.001 3.65 (2.89-4.61) <0.001 6.53(5.11-8.36) <0.001
an STI, last
12 months

Data are n (%) unless otherwise specified. Data are from the most recent available survey for each jurisdiction: 2018 for NSW, Victoria, Queens-
land, South Australia and Tasmania; 2017 for Western Australia and the ACT. Gay Social Engagement scores ranged from 2 to 9. Multivariate

multinomial logistic regression models also controlled for survey year and state/territory

aRRR adjusted relative risk ratio; 95% CI,95% confidence interval; IQR interquartile range, SD standard deviation, Ref reference category
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Australian jurisdictions, large-scale PrEP implementation
trials were initiated during 2016 [29, 34, 35]. In our data,
by 2018, having two or more tests in the previous year was
reported by more than 95% of PrEP-users and few PrEP-
users reported no tests (<2% since 2016). Among the sur-
veys completed by higher-risk non-PrEP-using men, there
was a 16% increase in those reporting two or more tests in
the previous year between 2013 and 2018, but there was a
9% decrease since 2016. Since 2016, the increase in the
two or more tests category was completely attributable to
PrEP-users (Fig. 3b), coincident with the rapid scale-up of
PrEP via the trials. It is likely that the apparent decrease in
frequent testing in higher-risk non-PrEP-users is due to fre-
quent testers initiating PrEP (that is, moving from the non-
PrEP-using category in one year to the PrEP-using category
in a later year); due to the anonymous nature of the GCPS,
it is not possible to determine the PrEP initiation and usage
patterns of individuals over time. However, the key point
remains: the majority of higher-risk non-PrEP-using men
in the most recent data did not have the recommended two
or more tests in the previous year.

Within higher-risk men recommended for frequent test-
ing, we aimed to determine demographic and behavioural
factors differentiating three mutually exclusive groups of
GBM (non-PrEP-using non-frequent testers, non-PrEP-
using frequent testers, and PrEP-users). PrEP-users have
been well-characterised by previous research indicating that
the ‘riskiest” and most sexually active men have been well-
targeted for PrEP in Australia [11, 36] and PrEP uptake is
associated with social engagement with gay friends, living in
suburbs with high concentrations of gay men, and markers of
higher socioeconomic status [36]; our analysis reconfirmed
these findings. A novel aspect of our analysis demonstrated
that for many sociodemographic and behavioural factors,
there were ‘stepped’ gradations between the three groups
examined. For example, PrEP-users were typically the most
socially connected to other gay men, non-PrEP-using non-
frequent testers were the least connected, and non-PrEP-
using frequent testers were somewhere in the middle. This
‘stepped’ pattern (or its reverse) was observed for most of
the variables examined in the multivariate model. Thus,
those who reported more frequent HIV testing did appear
to be at greater need of it, given their sexual practices, com-
pared to those who reported fewer tests.

However, although these non-PrEP-using non-frequent
testers reported less prevalent and less frequent risk behav-
iours than the other two groups, they were all still classified
as higher-risk according to the guidelines. Furthermore,
risk behaviours were not uncommon: nearly half reported
CLAIC in the last 6 months; nearly one-fifth reported recep-
tive CLAIC with ejaculation; over half reported group sex;
one-quarter used drugs for the purposes of sex; one-fifth
had more than 10 sex partners in the last 6 months; and 9%

were diagnosed with an STI in the previous year. Half of
these men reported no tests in the previous year. Given the
risk behaviours reported, and the low frequency of testing,
if infected with HIV, these men are unlikely to be diagnosed
soon after infection. This has implications not only for their
own health due to delayed HIV treatment initiation [37],
but also the increased risk of transmission to others [38],
particularly if they have sex in networks with lower PrEP
use (such as men living in the outer suburbs of Australia’s
large cities and those less connected to gay community [29]).

Even in a country that has achieved the UNAIDS 90-90-
90 targets [39, 40] and relatively high use of PrEP among
high-risk GBM [10], there is still room for improvement
in HIV testing frequency. The virtual elimination of HIV
transmission will not be achieved with long delays between
HIV infection and diagnosis given that men with undiag-
nosed infection contribute disproportionately to new HIV
transmissions [9].

Several implications arise from our findings. First,
observed increases in HIV testing frequency in settings with
widespread PrEP uptake may be misleading. As HIV test-
ing is a requirement of PrEP programs, scale-up of PrEP is
likely to thus coincide with increased testing frequency at a
population level. If such increases are concentrated among
adherent PrEP-users (who are no longer at risk of acquiring
HIV), this may mistakenly give the impression that HIV
testing coverage and frequency are increasing among HIV-
susceptible GBM in whom testing is arguably most needed.
In our data, frequent HIV testing among surveys completed
by higher-risk men increased significantly since PrEP rollout
started during 2016, but these increases disappeared when
the surveys from PrEP-users were excluded. Our results
are supported by clinical data on HIV testing frequency
reported in the NSW government’s publicly-available HIV
data reports. The observed increase in average number of
tests per year per GBM has been solely concentrated among
PrEP-users: while PrEP-using GBM had on average 4.5 HIV
tests per year at the end of 2018, non-PrEP-using high-risk
GBM had an average of 2.2 tests per year—and testing fre-
quency among these men has not increased since 2013 [21].
It would be helpful if other jurisdictions in Australia and
elsewhere reported on HIV testing frequency among higher-
risk populations, as it appears that most do not include such
data [40-46]. However, if they do so, they should ensure to
disaggregate PrEP-users from non-PrEP-users.

Second, greater efforts are needed in GBM community
education to improve men’s knowledge of the HIV/STI test-
ing guidelines and encourage increased testing frequency
among higher-risk GBM. For the most part, testing fre-
quency among PrEP-users is managed ‘automatically’ since
they must be tested to obtain their quarterly PrEP prescrip-
tion. Research has shown relatively low rates of PrEP ces-
sation in Australian GBM who start it, especially among
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those engaging in CLAIC and frequent sexual activity [47].
Thus, it is important to focus efforts to increase HIV testing
frequency on higher-risk non-PrEP-using men susceptible to
HIV infection. This may have the added benefit of providing
opportunities to initiate more GBM onto PrEP.

Third, given the already high levels of HIV testing gener-
ally, it is equally if not more important to continue imple-
menting innovative testing models to increase the conveni-
ence of and reduce barriers to testing. Our data indicated that
in the last 2 years, around 10% of the surveys in higher-risk
non-PrEP-using GBM were in those who had never been
tested, and over one-fifth were in those who had not had
a test in the previous 12 months. Further effort must be
put into understanding why such men do not test and offer
testing innovations to counter identified barriers. It is also
important to note that intensified efforts to increase testing
have not been implemented consistently across Australian
states/territories; jurisdictions that have not yet implemented
testing innovations may learn from others that have done so.
Additionally, in the context of widespread PrEP use, there
can be competition for available clinic appointments and
stress on services to meet demand. It is important that non-
PrEP-users are accommodated within clinics, given that they
remain at greater risk for HIV infection.

Our analysis is subject to some limitations. The GCPS
targets GBM who are socially and sexually engaged with
each other, primarily in metropolitan areas. This is consist-
ent with guidelines for behavioural surveillance [48], which
recommend the tracking of populations at increased risk of
HIV. However, it is unlikely to be a representative sample
of Australian GBM, as it had comparatively fewer men who
identified as bisexual and men from regional areas as would
be expected in a representative sample of Australian GBM
[49]. Due to the anonymous nature of the surveys, individ-
ual GBM may have completed the survey in multiple years
and it was not possible to determine the number of unique
respondents. Statistically, this means that some responses
from the same individuals across survey rounds were treated
as independent. However, the anonymous nature of many
HIV behavioural surveillance systems is well-established,
and is consistent with guidelines acknowledging that ano-
nymity encourages greater honesty [48]. Recall bias may
have led to overestimations in the testing frequency esti-
mates. Self-report may have led to social desirability bias,
although this is unlikely given the surveys were anonymous.

Conclusions

Although Australian behavioural surveillance data showed
an increase in HIV testing frequency among GBM, the
observed increases since 2016 have been almost entirely due
to the increase in testing by PrEP-users. There is a critical
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need to ensure that HIV testing data is disaggregated by
PrEP use and level of sexual risk, especially in surveillance
reports used to guide HIV testing and prevention responses.
Although higher-risk non-PrEP-using men who did not
test frequently appeared to be at somewhat lower HIV risk
(compared to PrEP-users and to non-PrEP-users who had
two or more tests per year), risk behaviours and high lev-
els of sexual activity were not uncommon and thus, new
HIV infections may lead to transmission clusters driven by
undiagnosed men. Further efforts are required to encourage
frequent testing among higher-risk GBM and to reduce bar-
riers to testing.
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