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Abstract

-D. Storer' - F. Jin" - B. Haire' - L. Maher' - S. Philpot’ - B. Bavinton' - P. Saxton? - D. Murphy' - M. Holt3 -

Successful use of biomedical forms of HIV risk-reduction may have predisposed many gay and bisexual men (GBM) to vac-
cination against COVID-19, which may, in turn, affect their sexual behavior. A total of 622 Australian GBM provided weekly
data on COVID-19 vaccination history and sexual behaviour between 17 January 2021 and 22 June 2021. We identify factors
associated with COVID-19 vaccination, and compare sexual behavior before and since vaccination. Mean age was 47.3 years
(SD 14.0). At least one-dose vaccination coverage had reached 57.2%, and 61.3% reported that the majority of their friends
intended to be vaccinated. Vaccinated men reported a mean of 1.11 (SD 2.10) weekly non-relationship sex partners before
vaccination and 1.62 (SD 3.42) partners following vaccination. GBM demonstrated high confidence in COVID-19 vaccines.
Their sexual activity increased following vaccination suggesting that greater sexual freedom may be a specific motivation

for vaccine uptake among some men.
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Introduction

Rollout of COVID-19 vaccines is essential for controlling
the pandemic, but coverage has been inconsistent in many
countries [1]. People’s confidence in vaccine safety and effi-
cacy are key to successful vaccine rollout [2]. Vulnerable
populations may face additional barriers to vaccine access,
with potentially inconsistent behavioral impacts [3].

In Australia, the Pfizer-BioNTech (Comirnaty TM) and
the Oxford-AstraZeneca TM two-dose vaccines had received
regulatory approval by mid-February 2021 [4], but their ini-
tial rollout was slow due to limited supply as well as mixed
safety messaging [5, 6]. A staged approach prioritizing
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frontline health and essential workers, and aged and other
vulnerable Australians, was implemented [6, 7].

Some people have expressed reservations about vacci-
nation, including in Australia [2, 8]. Willingness to vacci-
nate appears to fluctuate over time, depending on perceived
urgency and community concerns about vaccine safety [9].
Nonetheless, less than 10% of Australians have indicated
they would refuse COVID-19 vaccination [2, 10].

COVID-19 vaccine rollout to priority groups, which
included people living with HIV (PLHIV), officially com-
menced in Australia on 22 February 2021, with limited sup-
plies of the Pfizer vaccine, and primary care rollout com-
menced on 22 March 2021 [6]. AstraZeneca vaccine rollout
commenced on 8§ March 2021. Implementation in Australia
was considerably later than was the case in countries such as
the United Kingdom and the United States that experienced
uncontrolled epidemics [5]. Vaccines were restricted to vul-
nerable people, based on age, health status, and occupational
status until July 2021 [4, 6]. Due to reports of thrombosis
and thrombocytopenia syndrome (TTS) related to the Astra-
Zeneca vaccine, from April 2021, Pfizer was recommended
as the preferred vaccine for people under 50 years, and in
June was revised to those under 60 years [4].
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By 30 June 2021, 7.65 million vaccine doses had been
administered in the Australian adult population of over 22
million, representing just 30.4 doses per 100 persons, with
only 144,885 individuals fully vaccinated with two doses
[5, 6]. Given very different circumstances, the United King-
dom had 64.7 doses/100 persons and the United States had
69.5 doses/100 persons at equivalent stages of their vaccine
rollout [6] (Fig. 1).

The pace and provision of vaccines was also slow and
inconsistent at the outset, exacerbated by different require-
ments, changing health advice for each of the vaccine types
available in Australia, and differing advice from individual
state and territory health bodies [11]. Australia had a good
supply of the AstraZeneca vaccine, but changing age-related
recommendations [4, 6] and negative publicity about TTS
impacted on willingness to take this particular vaccine
[10]. With increased supply of Pfizer vaccine and increased
urgency due to a growing outbreak in Sydney, vaccination
rates began to improve from June 2021 [5, 6] (Table 1).

Resource constraints have differential impacts on access
to prevention and treatment across socio-economic groups.
Groups at risk of other infectious diseases, including HIV,
may be particularly vulnerable to the impacts of the COVID-
19 pandemic and on people’s ability to access vaccines [3,
6, 12].
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Gay and bisexual men (GBM) remain at high risk for HIV
through sexual contact, and gay communities have promoted
behavior change to reduce that risk [13]. Initial responses to
COVID-19 physical distancing restrictions in Australia saw
substantial declines in sexual contacts among GBM [14].
The advent of COVID-19 vaccination may be accompanied
by a return to higher levels of sexual contacts, potentially
also increasing sexual risk.

The marginalized status of GBM potentially places them
at elevated risk to COVID-19 outbreaks [3, 12]. They also
experience more frequent sexual partnering than non-GBM
and disassortative social and sexual mixing [15, 16], thereby
risking rapid onward transmission of COVID-19. Also,
experiences of stigma may reduce the willingness of GBM
to cooperate with contact tracing efforts [12]. Alternatively,
biomedical prevention interventions, including HIV pre-
exposure prophylaxis (PrEP), have resulted in substantial
reductions in HIV infections among GBM [17]. So, GBM
may be similarly open to biomedical interventions to prevent
COVID-19, including vaccines. A recent outbreak in Prov-
incetown, Massachusetts, highlighted how tight social net-
works among GBM can exacerbate COVID-19 transmission,
but also how the willingness of men within those networks
to work with public health improved the effectiveness of
contact tracing [18].
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Fig. 1 International comparisons of vaccine rollout. Source: https://ourworldindata.org/covid-vaccinations
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Table 1 Timeline: study milestones and COVID-19 pandemic responses in Australia

Date Study milestones COVID-19 in Australia
2014 Cobhort study established
2014-2019 Participants complete surveys at 6-monthly intervals
January 2020 First case appears
March 2020 Initial local travel and physicial distancing restrictions imposed in
each state and territory
Border restrictions established, limiting international entry
April 2020 Six-monthly survey includes initial COVID-19 impact
May 2020 Participants commence brief weekly surveys
June 2020 New participants commence being enrolled
February 2021 Pfizer-BioNTech (Cominarty TM) & Oxford-AstraZeneca TM
receive regulatory approval
COVID-19 vaccine rollout to priority groups commences
March 2021 AstraZeneca vaccine rollout commences
Vaccination in primary care settings commences
April 2021 Age restrictions on AstraZeneca vaccine in response to reports of
thrombosis and thrombocytopenia syndrome (TTS)
May 2021 Weekly brief surveys finish, replaced by quarterly surveys
June 2021 First quarterly survey 7.65 million Australian adults vaccinated
July 2021 Rules restricting vaccination to only vulnerable groups eased

In this study, we describe uptake and types of COVID-
19 vaccination among Australian GBM, examine the
impact of vaccination on their sexual behavior, and inves-
tigate factors associated with vaccination.

Methods
Study Design and Procedure

Following Lives Undergoing Change (Flux) is an Aus-
tralian national, online, open, prospective, observational
cohort study of GBM, which commenced in 2014. A
detailed description of the study and its protocol have been
published elsewhere [14]. Eligibility criteria included:
men aged at least 16 years old, who identified as gay or
bisexual or had sex with a man in the previous 12 months,
and lived in Australia. Enrollment was promoted online by
advertising on popular social media platforms and through
gay community and HIV community organisations around
Australia. Prior to 2020, participants completed surveys
at 6-month intervals. Commencing in May 2020, partici-
pants were invited to complete brief weekly surveys to
monitor the impacts of COVID-19. New participants were
recruited starting in week 8 of the study (28 June 2020).
Participants provided online informed consent, and enroll-
ment was verified upon activating a link via email. Ethical
approval was granted from UNSW Sydney.
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Measures

Demographic items were collected at baseline. The brief
weekly questionnaire captured data about sexual behavior,
social connectedness, and access to healthcare in weeks
1-52 (10 May 2020 to 2 May 2021), and again at week 59
(23-30 June 2021). This included questions about testing
for COVID-19 during the previous week. Sexual behav-
ior questions included sex with non-relationship partners,
either non-romantic regular partners or casual partners
[19]. Questions about COVID-19 vaccination were intro-
duced in week 37 (23 January 2021) prior to the vaccine
roll out in Australia. Men were also asked additional ques-
tions once every 4 weeks, including: beliefs about COVID-
19 vaccines; intention to vaccinate; and proportion of their
friends they believed intended to be vaccinated.

Participants

Between weeks 37 and 52, 547 men responded to the
weekly surveys including 141 who were newly enrolled
in 2020. An additional 121 men from the ongoing Flux
cohort also responded in week 59, making a total of 668
respondents between weeks 37 and 59. All but 46 of these
men responded to questions about COVID-19 vaccina-
tion, making a total sample of 622 men included in these
analyses.
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Analysis
Vaccination Status

We present trends in weekly and cumulative vaccine uptake
between weeks 37 and 59, and describe differences between
men who had been vaccinated (with at least one dose) by
week 59 and men who had not yet been vaccinated. Descrip-
tive statistics were used to characterize men according to
their reported vaccination status by week 59. Factors asso-
ciated with vaccination were identified in bivariate analysis
with t-tests for continuous variables and chi-square tests for
categorical variables. In multivariable analysis, factors inde-
pendently associated with vaccination were identified using
logistic regression; we present adjusted odds ratios (aOR),
95% confidence intervals (95% CI) and p-values.

Changes in Sexual Behavior

In separate analyses, accounting for several weeks without
data collection between weeks 52 and 59, we excluded men
who had not received at least one vaccine dose by week
59, and compared sex with non-relationship sexual partners
for the week that fell at least 12 weeks prior to vaccination
with sex with partners in their most recent week following
vaccination. Paired t-tests were conducted to compare mean
number of partners before and since COVID-19 vaccina-
tion using a Type 1 error rate of 5%. To examine changes
in sexual contact from before and since vaccination, we
used the McNemar method for nonparametric tests of two
related samples. Data were analysed using SPSS™ version
26 software.

Results

Compared to the 622 men who responded to questions about
vaccination in the weekly surveys between weeks 37 and 59,
the 46 men who did not respond to vaccination questions did
not differ on any key demographic or behavioral variables
other than age. These 46 men excluded from analyses were
younger: mean age was 40.6 years (SD 13.1) vs 47.3 years
(SD 14.0) among the 622 men included in this sample (OR
1.04; 95% CI 1.01-1.06; p=0.003).

Most of the 622 men in this sample were born in Aus-
tralia (76.8%) or New Zealand (3.3%). Over half lived in
NSW (44.4%) or Victoria (24.9%), and over a third (34.9%)
lived in postcodes where at least 5% of the adult male pop-
ulation identified as gay [20]. Most had completed either
undergraduate (33.9%) or postgraduate (36.3%) university
education and were in either full-time (60.9%) or part-time
(14.3%) employment. Most (95.5%) had been tested for
HIV, with 9.2% indicating they were HIV-positive. Most

men identified as either gay (89.5%) or bisexual (6.4%),
and 83.6% reported sex with men during the study period.
About three quarters (72.2%) reported sex with any non-
relationship partners during the study period. Men reported
having a mean of 14.7 gay friends (median=10; SD 23.03),
and 35.1% indicated that most of their friends were gay men.
Most recently, men reported close physical contact with a
mean of 9.68 people (median=5; SD 19.95) in the previous
week. Nearly two thirds (61.3%) believed the majority of
their friends intended to be vaccinated against COVID-19;
28.0% believed that fewer than half their friends, and 7.4%
that none of their friends intended to be vaccinated. Nearly
half (47.9%) reported that at least half their friends had been
vaccinated by week 59.

Overall, 62.1% of men had been tested for COVID-19,
with the majority of those tested once (26.2%) or twice
(12.2%). On average, about 4% had been tested each week
(Table 2). Notably, men in professional or managerial occu-
pations had been tested more often (mean=1.92; SD 2.39)
than other men (mean=1.38; SD 2.26; OR 1.24; 95% CI
1.08-1.43; p=0.002).

In week 37, prior to the start of the public vaccine rollout,
two men reported having already been (fully) vaccinated,
both through clinical trials (Table 2). No others reported
receiving vaccination until week 43. Thereafter, numbers
who reported vaccination increased, until by week 52, 106
(17.6%) men had been vaccinated with at least one dose
(Fig. 2). Between week 52 and week 59, another 250 men
had been vaccinated, resulting in an overall vaccine coverage
(at least one dose) of 57.2%.

Men without university education, younger men, and men
in non-professional or non-managerial occupations were less
likely to have been vaccinated (Table 3). State of residence,
country of birth, employment status, HIV serostatus, and
sexual identity were not associated with vaccination.

Having more friends that they believed intended to be
vaccinated was associated with vaccine uptake (Table 3).
Sexual behavior and spending physical time with friends and
family were not associated with vaccination.

Having received an influenza vaccination during
2020-2021 and having been tested multiple times for
COVID-19 were associated with receiving the COVID-19
vaccination (Table 3). Men who expressed concerns about
vaccine side effects (43.8%) or the speed of their devel-
opment (14.7%) were less likely to have been vaccinated
(Table 3).

In multivariable analysis, older age, having been tested
more often for COVID-19, expecting COVID-19 restrictions
to remain necessary for more than a year, and being less
sceptical about COVID-19 vaccines were associated with
having been vaccinated.

Restricting the sample to the 356 men who had been
vaccinated by week 59, nearly half of those vaccinated
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Table 2 Numbers and proportions of GBM responding each study week who were tested for COVID-19 and who received COVID-19 vaccina-
tions. (N=622)

Date Week number Number of Proportion tested ~ Number of initial ~ Proportion of Cumulative number Cumulative

responses  for COVID-19 in vaccinations all vaccinations of initial vaccina-  proportion

previous 7 days reported reported (N=347) tions reported vaccinated
10-May-20  1-36 570 NA 0 0.0% 0 0.0%

to 10-Jan-
21

17-Jan-21 37 417 4.3% 2 0.6% 2 0.3%
24-Jan-21 38 429 4.4% 0 0.0% 2 0.3%
31-Jan-21 39 438 3.0% 0 0.0% 2 0.3%
07-Feb-21 40 437 5.3% 0 0.0% 2 0.3%
14-Feb-21 41 439 3.4% 0 0.0% 2 0.3%
21-Feb-21 42 442 32% 0 0.0% 2 0.3%
28-Feb-21 43 431 2.3% 3 0.9% 5 0.8%
07-Mar-21 44 441 3.6% 3 0.9% 8 1.3%
14-Mar-21 45 429 4.0% 4 1.2% 12 2.0%
21-Mar-21 46 435 2.5% 7 2.0% 19 32%
28-Mar-21 47 423 4.3% 18 52% 37 6.1%
4-Apr-21 48 427 6.3% 18 52% 55 9.1%
11-Apr-21 49 424 4.3% 11 3.2% 66 10.9%
18-Apr-21 50 424 4.5% 14 4.0% 80 13.3%
25-Apr-21 51 423 2.6% 13 3.7% 93 15.4%
2-May-21 52 410 4.4% 13 3.7% 106 17.6%
22-Jun-21 59 536 5.6%* 34% 9.6%* 356 57.2%

*Represents a mean value across the intervening 7 weeks between weeks 52 and 59. Number of actual initial vaccinations between weeks 52 and
59 was 250, representing 70.2% of all vaccinations received

mmm Proportion of total vaccinations reported in previous 7 days
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Fig.2 Weekly and cumulative vaccination rates (N =622)
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Table 3 Characteristics of sample according to whether vaccinated or not vaccinated. (N=622)
N (%) Unvaccinated (n=266) Vaccinated (n=356) OR (95% CI) p-value aOR (95% CI) p-value
Age—mean (SD) 41.25 (12.44) 51.71 (13.49) 1.06 (1.05-1.08) <0.001 1.07 (1.05-1.09) <0.001
16-30 55 (64.7) 30 (35.3)
31-40 91 (64.5) 50 (35.5)
41-50 52 (40.9) 75 (59.1)
51-60 44 (32.8) 90 (67.2)
Over 60 19 (15.1) 107 (84.9)
No data 5 4
Education
Postgraduate 80 (35.4) 146 (64.6) 1.00
Undergraduate 99 (46.9) 112 (53.1) 0.63 (0.42-0.91) 0.015
Not university-level 84 (46.7) 96 (53.3) 0.62 (0.42-0.93) 0.022
No data 3 2
Employment status
Full-time employed 169 (44.6) 210 (55.4) 1.00
Part-time employed 42 (47.2) 47 (52.8) 0.68 (0.44-1.03) 0.068
Not in workforce 55 (35.7) 99 (64.3) 0.69 (0.47-1.01) 0.058
Occupation
Profession/manager 147 (41.4) 208 (58.6) 1.00
Other 64 (56.6) 49 (43.4) 0.54 (0.35-0.83) 0.005
Not in workforce 55 (35.7) 99 (64.3) 1.27 (0.86-1.88) 0.228
State
NSW 123 (44.6) 153 (55.4) 1.00
Victoria 61 (39.4) 94 (60.6) 1.24 (0.83-1.85) 0.294
Queensland 31(38.3) 50 (61.7) 1.30 (0.78-2.15) 0.315
Other states/territories 43 (46.2) 50 (53.8) 0.88 (0.54-1.43) 0.613
No data 8 9
Country of birth
Australia/New Zealand 210 (42.1) 289 (57.9) 1.00
Elsewhere 42 (41.2) 60 (58.8) 1.04 (0.67-1.60) 0.866
No data 14 7
Sexual identity
Gay 232 (41.7) 325 (58.3) 1.00
Other 27 (50.9) 26 (49.1) 0.69 (0.39-1.21) 0.193
No data 7 5
HIV serostatus
HIV-negative 227 (42.3) 310 (57.7) 1.00
HIV-positive 22 (38.6) 35(61.4) 1.17 (0.67-2.04) 0.593
Unknown/untested 17 (60.7) 11 (39.3) 0.47 (0.22-1.03) 0.060
Influenza vaccination
Not vaccinated 112 (53.8) 96 (46.2) 1.00
Has been vaccinated 154 (37.2) 260 (62.8) 1.97 (1.41-2.76) <0.001
Sexual contact with non-relationship
partners in most recent week
No non-relationship partners 153 (45.3) 185 (54.7) 1.00
Any non-relationship partners 104 (39.2) 161 (60.8) 1.28 (0.92-1.78) 0.138
No data 9 10
COVID-19 test number—mean (SD) 1.39 (1.84) 1.90 (2.70) 1.11 (1.02-1.19) 0.010 1.15 (1.05-1.25) 0.002
Never tested 108 (45.8) 128 (54.2)
Ever tested 158 (40.9) 228 (59.1)
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Table 3 (continued)

N (%) Unvaccinated (n=266) Vaccinated (n=356) OR (95% CI) p-value aOR (95% CI) p-value
Beliefs about how long COVID-19
restrictions would be needed
Longer than a year 99 (35.2) 182 (64.8) 1.00 1.00
About 1 year 112 (44.4) 140 (55.6) 0.68 (0.48-096) 0.030 0.83 (0.55-1.25) 0.370
Less than 1 year 55 (61.8) 34 (38.2) 0.34 (0.21-0.55)  <0.001 0.36 (0.21-0.64) <0.001
Number of friends intending to be
vaccinated
None/less than half 124 (56.4) 96 (43.6) 1.00
Majority 132 (34.6) 249(65.4) 244 (1.73-3.42) <0.001
No data 10 11
“I am worried about side effects”— 2.36 (1.57) 1.66 (1.38) 0.73 (0.65-0.81) <0.001 0.84 (0.72-0.98) 0.026
mean (SD)
Strongly disagree 42 (32.3) 88 (67.7)
Disagree 51 (32.5) 106 (67.5)
Slightly disagree 31 (44.3) 39 (55.7)
Slightly agree 80 (46.5) 92 (53.5)
Agree 34 (59.6) 23 (40.4)
Strongly agree 28 (77.8) 8(22.2)
“Vaccines are too new to be confi- 1.53 (1.58) 0.74 (0.98) 0.62 (0.54-0.71) <0.001 0.66 (0.55-0.79) <0.001
dent”—mean (SD)
Strongly disagree 84 (31.3) 184 (68.7)
Disagree 86 (42.8) 115 (57.2)
Slightly disagree 29 (50.0) 29 (50.0)
Slightly agree 29 (58.0) 21 (42.0)
Agree 15(71.4) 6 (28.6)
Strongly agree 23 (95.8) 14.2)
Number of friends & family spent 9.76 (22.61) 9.62 (17.72) 1.00 (0.99-1.01) 0.938

physical time with in previous
7 days—mean (SD)

Bold values describe statistics for variable, with specific response categories in following rows

by week 52 but only one quarter of those vaccinated after
week 52 had received their second dose of the vaccine.
Three quarters of those who had been vaccinated by week
52 had received the AstraZeneca vaccine and most others
had received the Pfizer vaccine (Table 4). Although the
majority of those who were vaccinated between weeks 52
and 59 had received the AstraZeneca vaccine, participants
vaccinated during this period were more likely to have
received the Pfizer vaccine than were those who had vac-
cinated earlier. Half (50.4%) of those who had received
the AstraZeneca vaccine, 25.8% of those who received
the Pfizer vaccine, and 41.8% of unvaccinated men indi-
cated that they resented not having a choice of vaccine
(x*=48.98; p=0.003).

Whereas by week 59, only slightly more HIV-positive
men had been vaccinated than had other men, HIV-positive
men did appear to have been vaccinated earlier. At week 52,
40.0% of vaccinations among HIV-positive men had already
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occurred as had 28.6% of vaccinations among other men
(non-significant).

Among men who had received their vaccination, men
reported a mean of 1.11 (SD 2.10) non-relationship sexual
partners for the week that fell at least 12 weeks prior to
vaccination and a mean of 1.62 (SD 3.42) partners in their
most recent week following vaccination [t(256) =2.18;
p=0.030]. The majority of men (54.5%) did not have sex
with any non-relationship partners prior to vaccination,
but this had fallen to 46.7% since vaccination (X2=5.16;
p=0.023). Also, whereas 55.0% of unvaccinated men agreed
that vaccination would make them feel safer to have sex with
casual partners, this was true of 64.9% of vaccinated men
(x*=5.14; p=0.015).

Among 191 men who responded to the survey in week
59 and who remained unvaccinated, 51 (26.7%) had made
an appointment to be vaccinated, 43 of whom were sched-
uled to receive the Pfizer vaccine. Of the 140 men who had
not made an appointment to be vaccinated, 52.9% indicated
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Table4 Type and dosage of vaccine received and number of sex partners before and since vaccination according to date of vaccination.

(N=356)
Vaccinated by May Vaccinated between May 3rd Xz p-value
2nd 2021 and June 30th 2021
N=106 N=250
Vaccination type 17.85 0.001
AstraZeneca 78 (73.6) 136 (54.4)
Pfizer 26 (24.5) 113 (45.2)
Novavax/covax 1(0.9) 1(0.4)
Unknown 1(0.9) 0(0.0)
Number of doses (by week 59) 9.95 0.001
First dose only 61 (57.5) 186 (74.4)
Second dose 45 (42.5) 64 (25.6)
Mean number of non-relationship partners OR (95% CI) p-value
12 weeks before vaccination 1.04 (1.87) 1.14 (2.21) 1.02 (0.91-1.15) 0.700
Most recent week since vaccination 1.67 (4.06) 1.59 (3.03) 0.99 (0.93-1.06) 0.847

Bold values describe statistics for variable, with specific response categories in following rows

that they had not done so because they were not yet eligible
and 15.0% said they could not access vaccination. Nonethe-
less, most of those who had not yet been vaccinated (83.2%)
indicated they were likely to be vaccinated when they were
able to do so. Just eight men indicated they would not be
vaccinated and 15 men were waiting until they could access
the vaccine of their choice.

At week 59, 117 men reported sex with non-relationship
partners, 86 of whom had been vaccinated. Among these 86
vaccinated men, 93.0% indicated they would be very willing

to contact these sex partners if needed for COVID-19 con-
tact tracing, as did 77.4% of the 31 men who were unvac-
cinated (x*>=8.20; p=0.017).

Beliefs about the relative effectiveness and impacts of
vaccines were similar between men vaccinated by week
52 and those vaccinated later (Table 5). Unvaccinated men
were somewhat more sceptical.

There was no association between brand of vaccine
received and beliefs about the relative effectiveness or
impacts of COVID-19 vaccines.

Table 5 Beliefs about effectiveness, safety, and impact of COVID-19 vaccines at week 59. (N=536)

Vaccinated by May Vaccinated between May 3rd Unvaccinated — x p-value
2nd 2021 and June 30th 2021 (N=191)
N=95 N=250
“AstraZeneca and Pfizer are equally effective” 14.92 0.001
Disagree 38 (40.0) 77 (31.2) 92 (49.5)
Agree 57 (60.0) 170 (68.8) 94 (50.5)
No data 0 3 5
“I doubt vaccine safety” 17.80 <0.001
Disagree 80 (84.2) 210 (85.1) 131 (69.3)
Agree 15 (15.8) 37 (14.9) 58 (30.8)
No data 0 3 2
“After vaccines we can forget about COVID” 2.39 0.303
Disagree 82 (86.3) 203 (82.3) 165 (87.3)
Agree 13 (13.7) 44 (17.7) 24 (12.7)
No data 0 3 2
“Having vaccine will make following feel safer”
Being out in public 86 (90.5) 224 (89.6) 149 (78.0) 14.07 0.001
Using public transport 82 (86.3) 213 (85.2) 146 (76.4) 6.99 0.030
Having casual sex 58 (61.1) 166 (66.4) 105 (55.0) 5.97 0.051

Bold values describe statistics for variable, with specific response categories in following rows
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Discussion

Whereas by the end of the study period, in late June 2021,
less than 35% of adult Australians had received at least a
single dose of COVID-19 vaccination [2], in this sample,
it was nearly 60%. Furthermore, most men expressed con-
fidence that COVID-19 vaccines were safe and effective,
and those who remained unvaccinated mostly intended to
be vaccinated when that option became available to them,
demonstrating little evidence of vaccine hesitancy.

Men in this sample tended to have high socioeconomic
status, and were somewhat older in age, both of which
are also associated with willingness to vaccinate in the
Australian population [9] They may have simply had better
access to health care in general, and more opportunities
for vaccination specifically. Also, similar to our own find-
ings, unwillingness to be vaccinated appears to be less
than 10% of Australians [2, 10], and associated with lower
education [9].

More frequent testing for COVID-19 was associated
with vaccination. Some men may have been working in
high risk professions, such as healthcare, as suggested by
the greater frequency of testing among men in professional
or managerial occupations, and their greater likelihood
to have been vaccinated. These men’s need to test may
itself have encouraged them to seek vaccination. As has
been found elsewhere, recent influenza vaccination was
also associated with COVID-19 vaccination [21]. Greater
engagement with health care in general may also indicate
greater understanding of the importance of vaccination.

Most men in this sample were gay-identified and
strongly embedded in gay community life, both where they
live and through their friendship networks. Past experi-
ence with HIV and with biomedical forms of HIV pre-
vention [13, 17] may have facilitated greater confidence
with health systems in general and with medical interven-
tions to prevent disease specifically. This may explain the
expressed willingness of most men to assist with COVID-
19 contact tracing if required, particularly those who
had been vaccinated, similar to what occurred during an
outbreak among GBM in the United States [18]. Further
research is warranted into willingness to assist with con-
tact tracing among men who have sex with men but who
are not strongly engaged in gay community life.

The association of vaccination with having more friends
who intended to be vaccinated suggests that peer norms
play a role in vaccination uptake. In other settings, iden-
tification with tight social networks has been associated
with COVID-19 vaccination uptake and facilitates adher-
ence to mutual protection [22, 23]. Individuals who dem-
onstrate specific health-seeking and protective behaviors
undoubtedly encourage similar behaviors within their
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peer networks, thereby normalizing such behaviors. For
GBM, gay social engagement has previously been associ-
ated with HIV testing [24], and with uptake of PrEP [25],
becoming normalized behaviors, particularly in relation to
reducing risk of HIV transmission during sex. For GBM,
gay community networks offer supportive frameworks in
responding to the challenges of COVID-19 [26], and may
be rapidly normalizing COVID-19 vaccination as well, and
perhaps with at least some similar motivations.

Uptake of PrEP among GBM has been accompanied by
increased sexual activity and reduced anxiety about HIV
transmission [27, 28]. COVID-19 vaccination also precipi-
tated a subsequent 45% increase in non-relationship partners
in this sample. During the initial response to the COVID-19
pandemic, Australian GBM had dramatically reduced their
sexual contacts and their social interactions [14]. Many vac-
cinated men indicated that vaccination would make them
feel safer to have sex with casual partners. So, vaccination
may encourage some men to recommence a more active
sex life; increased sexual concurrency might also represent
increased risks for viral transmission [29]. However, this
will undoubtedly depend on future outbreaks and accom-
panying restrictions, and the extent to which GBM utilize
risk-reduction techniques and biomedical prevention. Future
research should investigate the extent to which COVID-19
vaccination has permitted GBM to maintain active sex lives
regardless of ongoing changes in the pandemic.

Although PLHIV are a designated priority group for
COVID-19 vaccination [6], HIV-positive men were not sig-
nificantly more likely to have vaccinated than HIV-negative
men. Nonetheless, there was a slight tendency for them to
have vaccinated somewhat earlier than other men in the
sample.

The finding that younger men were less likely to have
been vaccinated is unsurprising. Initially, older people were
prioritized for vaccination in Australia, and the AstraZeneca
vaccine was restricted to older persons [4], with limited sup-
ply of Pfizer. Nonetheless, further research into the response
to COVID-19 among younger GBM would be warranted.

We found no differences in levels of scepticism between
men who had received the AstraZeneca vaccine and those
who had received the Pfizer vaccine. However, the process
for the rollout of vaccines across Australia has meant that
most people have little choice as to which vaccine they
receive. So, higher levels of scepticism regarding specific
vaccine types may have applied regardless of which vaccine
they were eventually offered. That men who had received the
AstraZeneca vaccine were more likely to resent their lack of
vaccine choice suggests this might be the case.

Whereas most men who had been vaccinated had received
the AstraZeneca vaccine, it was notable that those who
made an appointment to be vaccinated in the near future
had arranged to receive the Pfizer vaccine. Despite being
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generally confident of the safety and effectiveness of
COVID-19 vaccines in general, and expressing faith in both
vaccine types, it is likely that ongoing coverage in the Aus-
tralian media of the increased risk of TTS associated with
the AstraZeneca vaccine may nonetheless be contributing to
a preference to receive the Pfizer vaccine.

Limitations

Findings from this online convenience sample may not be
representative of all GBM men in Australia; the sample was
somewhat older and more highly educated than other typi-
cal samples of Australian GBM [20]. Measures related to
experiences of COVID-19 were not validated, but due to
the rapid onset of COVID-19 and the desire to implement
rapid monitoring, this was unavoidable and likely affects
most early COVID-19 research studies. Data collected from
the period before COVID-19 were only available for those
men who had been previously enrolled into the cohort, dur-
ing 2014-2018. The rollout of COVID-19 vaccines in Aus-
tralia continues to change rapidly, so findings reported here
may be specific to the time period covered (May 2020 to
June 2021). Subsequent outbreaks, such as the large Sydney
outbreak that occurred following the data collection period,
are not reflected in these data. Some men who first reported
their vaccination in week 59 may have also been vaccinated
in that same week and so the sexual behavior reported would
have been during the same week as their vaccination. Analy-
ses were constrained by the small numbers of HIV-positive
men in the sample.

Conclusions

Most Australian GBM in this sample had confidence in the
safety and efficacy of COVID-19 vaccines and over half had
received at least one dose. Most of those not yet vaccinated
intended to do so, as and when they can. Younger men were
less likely to have been vaccinated, but this most likely
reflected vaccine eligibility criteria in Australia in a context
of vaccine scarcity. Scepticism about COVID-19 vaccines
was a barrier to vaccine uptake. Social connection, including
with peers who intended to be vaccinated, may have encour-
aged some men to seek vaccination, perhaps particularly
among those motivated to become more sexually active.
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