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Abstract

Background Men and gender-diverse people who have sex with men are disproportionately affected by health
conditions associated with increased risk of severe illness due to COVID-19 infection.

Methods An online cross-sectional survey of men and gender-diverse people who have sex with men in the UK
recruited via social networking and dating applications from 22 November-12 December 2021. Eligible participants
included self-identifying men, transgender women, or gender-diverse individuals assigned male at birth (AMAB),
aged > 16, who were UK residents, and self-reported having had sex with an individual AMAB in the last year. We
calculated self-reported COVID-19 test-positivity, proportion reporting long COVID, and COVID-19 vaccination uptake
anytime from pandemic start to survey completion (November/December 2021). Logistic regression was used to
assess sociodemographic, clinical, and behavioural characteristics associated with SARS-CoV-2 (COVID-19) test positiv-
ity and complete vaccination (>2 vaccine doses).

Results Among 1,039 participants (88.1% white, median age 41 years [interquartile range: 31-511), 18.6% (95% Cl:
16.3%-21.1%) reported COVID-19 test positivity, 8.3% (95% Cl: 6.7%-10.1%) long COVID, and 94.5% (95% Cl: 93.3%-
96.1%) complete COVID-19 vaccination through late 2021. In multivariable models, COVID-19 test positivity was
associated with UK country of residence (aOR: 2.22 [95% Cl: 1.26-3.92], England vs outside England) and employment
(@aOR: 1.55 [95% CI: 1.01-2.38], current employment vs not employed). Complete COVID-19 vaccination was associated
with age (@OR: 1.04 [95% Cl: 1.01-1.06], per increasing year), gender (@OR: 0.26 [95% Cl: 0.09-0.72], gender minority vs
cisgender), education (@OR: 2.11 [95% Cl: 1.12-3.98], degree-level or higher vs below degree-level), employment (@OR:
2.07 [95% Cl: 1.08-3.94], current employment vs not employed), relationship status (aOR: 0.50 [95% Cl: 0.25-1.00], single
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who have sex with men.

vs in a relationship), COVID-19 infection history (@OR: 0.47 [95% Cl: 0.25-0.88], test positivity or self-perceived infection
vs no history), known HPV vaccination (aOR: 3.32 [95% Cl: 1.43-7.75]), and low self-worth (@OR: 0.29 [95% Cl: 0.15-0.54]).
Conclusions In this community sample, COVID-19 vaccine uptake was high overall, though lower among younger
age-groups, gender minorities, and those with poorer well-being. Efforts are needed to limit COVID-19 related exacer-
bation of health inequalities in groups who already experience a greater burden of poor health relative to other men

Keywords COVID-19, SARS-CoV-2, Vaccination, Long COVID, Gender-diverse, Men who have sex with men, MSM,
Transgender, Nonbinary, Gender minority, Sexual minority, United Kingdom

Background

COVID-19 (SARS-CoV-2) was first detected in the
United Kingdom (UK) in January 2020. Through
December 2021, the number of cases surpassed 13.5
million [1], as the UK experienced multiple COVID-19
waves [2]. Intermittent national lockdowns were put
into place from March 2020 with substantial easing of
public health measures in July/August 2021.

The national COVID-19 vaccination programme
began in December 2020, where roll-out of two-dose
vaccination schedules were prioritised for older adults
and those with clinical vulnerability, which included
people living with HIV (PLWHIV) if immune function
was weakened [3]. By June 2021, all adults aged > 18
had access to a first dose, while booster doses (i.e. a
third vaccine dose) were available to select priority
groups from September 2021, with wider availability to
all adults from December 2021 [4].

In England, the age-standardised percentage of dou-
ble-vaccinated adults peaked at 86.9% from December
2021 through May 2022 (85.4% in men) [5]. Despite
high vaccination levels, national surveillance suggests
inequalities in vaccination uptake where, among men,
vaccination remains highest in those of White Brit-
ish ethnicity (88.0% by May 2022), and lowest in men
of Black African (68.3%) and Black Caribbean (56.3%)
ethnicities.

To date, increased COVID-19 related clinical sever-
ity and mortality in the UK have been described among
men, people of Black or Asian ethnicity, and PLWHIV
[6-9]. The prevalence of long COVID, described as the
continuation or development of new symptoms follow-
ing initial COVID-19 infection [10] and considered an
emerging public health challenge, was estimated in 2% of
UK men in January 2022 [11].

As COVID-19 continues to widen health inequalities
in the UK [7], it is unclear to what extent COVID-19
has impacted men and gender-diverse people who have
sex with men. Despite being disproportionately affected
by health conditions associated with increased risk of
severe illness due to COVID-19 infection [12, 13], avail-
able COVID-related literature for men who have sex with

men has primarily focused on changing sexual risk and
behaviours following COVID-associated lockdowns.

Given this lack of evidence and the opportunity to
examine further intersectional inequalities, we used data
from the most recent round of the “Reducing inequalities
in Sexual Health (RiiSH)-COVID” survey, part of a series
of large, online UK-based community surveys, to assess
self-reported COVID-19 test positivity and prevalence of
long COVID, as well as self-reported COVID-19 vaccina-
tion uptake in men and gender-diverse people who have
sex with men.

Methods

The RiiSH-COVID surveys are a series of four, online,
cross-sectional surveys assessing the impact of COVID-
19 and related restrictions on health and wellbeing,
sexual behaviour, and service-use among a community
sample of men and gender-diverse people who have sex
with men in the UK. Each round was fielded during dif-
ferent stages of the pandemic, where the fourth round,
and data source for this paper, was deployed from 22
November—12 December 2021. Survey methodology and
recruitment through social networking and geospatial
dating applications have been previously described [14,
15]. Briefly, eligible participants included self-identify-
ing men (cisgender/transgender), transgender women,
or gender-diverse individuals assigned male at birth
(AMAB), aged>16, UK residents, who self-reported
having had sex with a man (cisgender/transgender) or
gender-diverse individual AMAB in the last year. Online
consent was obtained from all participants and no incen-
tive was offered to participate.

Statistical analyses

COVID-19 positivity and long COVID history

COVID-19 test positivity was calculated among those
who, from pandemic start through survey completion
(November/December 2021), ever self-reported hav-
ing a swab (PCR [virus] or lateral flow test [antigen]) or
blood (antibody) test (where an antibody test was prior
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to vaccination in those vaccinated). Recent positiv-
ity was defined as having a positive test from August-
December 2021.

Given differential testing availability over the course of
the epidemic in the UK, we undertook a sensitivity anal-
ysis examining the prevalence of a COVID-19 infection
history based on 1) a self-reported prior positive swab
or blood test, or 2) a self-perceived COVID-19 infection
in those without a prior positive test or testing history
(note, 1 and 2 mutually exclusive).

We calculated the prevalence of self-reported long
COVID in all participants, irrespective of COVID-19 test
history, modelled on UK Office for National Statistics
(ONS) estimates of self-reported long COVID in repre-
sentative national surveys [11, 16].

In the cohort of participants asked whether they had
experienced long COVID (those with COVID-19 infec-
tion history, i.e., self-reported COVID-19 test positivity
or self-perception) (Appendix 1), we examined differ-
ences (p <0.05) in sociodemographic, clinical, behaviour
and personal well-being characteristics by long COVID
self-report using Pearson’s chi-squared and Fisher’s
exact tests.

COVID-19 vaccine offer and uptake

COVID-19 vaccine offer and uptake, self-reported any-
time during pandemic start through survey completion,
was assessed in all participants. Vaccine uptake was
defined as the percentage of participants reporting>1
vaccine dose from pandemic start to survey completion.
Complete vaccination (hereafter, complete vaccination)
was defined as reporting >2 vaccine doses.

All calculated percentages in COVID-19 positiv-
ity, long COVID, and vaccination uptake outcomes are
reported with associated 95% confidence intervals (CI)
(Clopper-Pearson).

Factors associated with COVID-19 test positivity
and complete COVID-19 vaccination
Using Pearson’s chi-squared test and binary logistic
regression, we used separate models to assess factors
associated with COVID-19 test positivity and complete
COVID-19 vaccination, respectively. Multivariable mod-
els were adjusted for covariates where bivariate associa-
tion was p <0.10. Evidence of association in multivariable
models was considered where p<0.05. Unadjusted and
adjusted odds ratios, 95% Cls, and p-values derived from
the likelihood ratio test are presented. A sensitivity analy-
sis assessing factors associated with COVID-19 infection
history (i.e., test positivity or self-perceived infection)
was also carried out.

Covariates used for bivariate and multivariable
analyses included sociodemographic characteristics
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(age-group, ethnicity, gender, sexual orientation, coun-
try of birth, UK country of residence, education-level,
employment, household composition [living alone or
not], relationship status) and clinical history (HIV sta-
tus, having a medical condition identified as placing
someone at greater risk of severe illness from COVID-19
based on national guidelines [hereafter, known COVID-
19 shielding] [3]). Mental health and personal well-being
indicators derived from the UK ONS ‘Opinions and
Lifestyle Survey, a weekly survey assessing well-being
through the COVID period, were integrated into RiiSH-
COVID surveys, and used across analyses. Likert-scale
responses (11 point) (“Overall, how anxious did you feel
yesterday?” and “Overall, to what extent do you feel the
things you do in your life are worthwhile”) were dichot-
omised to create a measure of high anxiety and low self-
worth as per ONS standardisation [17, 18].

Additional covariates included: number of male physi-
cal sex partners in the preceding 3—4 month lookback
period and PrEP use since first lockdown (i.e. after 23
March 2020), considered transmission risk/behavioural
confounders in COVID-19 test positivity and vaccination
analyses; self-reported COVID-19 infection history (self-
reported test positivity or self-perceived infection) and
human papillomavirus (HPV) vaccination history (self-
report of >1 HPV vaccine doses) used as clinical history
and vaccine acceptance indicators in COVID-19 vaccina-
tion analyses.

Covariate selection aimed to limit collinearity where
multiple covariates were thought to contribute to similar
measures (e.g., transmission risk, mental health and well-
being, vaccine acceptance indicators). Age and ethnicity
were selected a priori for multivariate model inclusion.

Due to limited numbers of participants in gender
minority groups (transgender and nonbinary individu-
als), sexual minority groups (straight and bisexual-iden-
tifying individuals), and minority ethnic groups (Black,
Asian, other minority ethnic groups), these participants
were grouped in analyses.

All analyses were conducted using Stata v.15.0 (Stata-
Corp, College Station, TX, USA).

Results

Between 22 November-12 December 2021, 1,039 men
and gender-diverse people who have sex with men took
part in the fourth RiiSH-COVID survey (Appendix 1,
2). Missing data were limited as most responses were
compulsory.

Participants had a median age of 41 (interquartile range
[IQR] 31-51). Most were of White ethnicity (88.1%),
resided in England (85.6%), and reported current employ-
ment (75.7%). Nearly all self-identified as cisgender male
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(95.7%). Known COVID-19 shielding was reported in
17.8% of participants (43.3% [52/120] in PLWHIV); fur-
ther description of RiiSH-COVID participants is found in
Tables 1, 2 and 3.

COVID-19 positivity and long COVID

Most participants (95.0%) reported having had at least
one COVID-19 test from pandemic start through survey
completion, where 18.6% (95% CI: 16.3%-21.1%) reported
test positivity (median age 37 [IQR: 30—48]) (Table 1,
Appendix 1). Nearly half of those reporting a positive test
(41.5% [80/193]) reported recent positivity (7.7% of all
participants). In our sensitivity analysis, 32.9% (95% CI:
30.0%-35.8%) of all participants reported a COVID-19
infection history (Appendix 1).

Long COVID was self-reported in 8.3% (95% CI: 6.7%-
10.1%, n=86) of all participants. Among the subgroup
of participants reporting a COVID-19 infection history
(n=341), those self-reporting long COVID (median age
40 [IQR: 32-53]) were more likely to report prior hospi-
talisation due to COVID symptoms (8.1% [7/86] vs 2.8%
[7/255], p=0.029) and educational qualifications below
degree-level (48.8% [42/86] vs 35.7% [91/255], p=0.031)
relative to those without self-reported long COVID.
There were no differences in complete vaccination by
self-reported long COVID (90.7% [78/86] vs 92.9%
[237/255], p=0.498) (Table 2).

COVID-19 vaccine offer and uptake

Nearly all participants received a vaccine offer (98.2%
[1020/1039]). Complete vaccination was reported by
985 participants (94.8% [95% CI: 93.3%-96.1%]) (Table 3,
Appendix 2). Nearly half of all participants reported hav-
ing had a booster (42.6% [443/1039]; 70.8% [85/120] in
PLWHIV).

Factors associated with COVID-19 infection and complete
COVID-19 vaccination

Bivariate and multivariable associations with COVID-
19 test positivity and complete vaccination are found in
Tables 1, 3. For both outcomes, we found no bivariate
association by HIV status or country of birth.

Following adjustment in multivariable models, evi-
dence of an association with COVID-19 test positiv-
ity was found by UK country of residence (aOR: 2.22
[95% CI: 1.26-3.92], England vs outside England) and
employment (aOR: 1.55 [95% CI: 1.01-2.38], current
employment vs not employed). There was no evidence
of independent association to COVID-19 test positiv-
ity by age, ethnicity, or COVID-19 vaccination, though
those reporting incomplete vaccination (0-1 doses) were
twice as likely to report COVID-19 test positivity relative
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to those having received 3 vaccine doses (aOR: 2.18 [95%
CL: 1.07-4.42)).

The likelihood of complete COVID-19 vaccination
increased with age (aOR: 1.04 [95% CI: 1.01-1.06], per
increasing year), degree-level or higher educational
qualifications (aOR: 2.11 [95% CI: 1.12-3.98], vs below
degree-level), current employment (aOR: 2.07 [95% CI:
1.08-3.94], vs not employed), and having a known HPV
vaccination (aOR: 3.32 [95% CI: 1.43-7.75]) in adjusted
multivariable analysis. Lower likelihood of complete vac-
cination was seen for gender minority groups (aOR: 0.26
[95% CI: 0.09-0.72], vs cisgender), those with a single
relationship status (aOR: 0.50 [95% CI: 0.25-1.00], vs in
a relationship), a COVID-19 infection history (aOR: 0.47
[95% CI: 0.25-0.88], vs no history), and the report of low
self-worth (aOR: 0.29 [95% CI: 0.15-0.54]).

Discussion

In this large, community sample of men and gender-
diverse people who have sex with men, a fifth of partici-
pants self-reported testing positive for COVID-19 over
the 18 months from pandemic start through late 2021.
Across this period, nearly one in ten participants self-
reported experiencing long COVID. Complete COVID-
19 vaccination was near ubiquitous, as most reported
vaccine offer and uptake.

To date, these are the only examinations of COVID-19
positivity outcomes and COVID-19 vaccination uptake
among men and gender-diverse people who have sex
with men in the UK, important populations who are dis-
proportionately affected by poor health outcomes. While
extensive, there was no disaggregate data by gender iden-
tity or sexual orientation for our study populations found
in UK COVID-19 surveillance outputs. We found few
descriptions of COVID-19 outcomes in gender and sex-
ual minorities [19, 20], despite concerted acknowledge-
ment in recognising gender identity as a social health
determinant and the need for improved visibility of gen-
der minorities in research and health-reporting [21, 22].
Our study population is broadly representative of prior
RiiSH-COVID survey rounds, where fluctuating lev-
els of sexual risk behaviour through the pandemic were
reported [15]. Though not wholly comparable, the pro-
portion of participants who self-reported long COVID
in this study exceeded the most recently available self-
reported estimates in UK men in July 2022 (< 3%) [16].

In our study, those who had ever tested positive for
COVID-19 were more likely to live in England and
report current employment. Our results likely reflect
higher absolute COVID-19 case numbers in England [1],
though test positivity varied in the UK through the pan-
demic [23], and increased case ascertainment facilitated
through greater testing accessibility as the pandemic
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Table 1 Characeristics of, and factors associated with self-reported COVID-19 test positivity among, RiiSH-COVID participants,
November-December 2021

Sociodemographic % All RiiSH-COVID % COVID-19 test uOR 95% CI aOR 95% CI
characteristics participants (N) positive® (n/N)
[column %] [row %]
All participants 100.0 (1039) 18.6 (193/1039)
Median age [IQR]: 41 [33-51] 37 [30-48]
Age (continuous)® 100.0 (1039) 0.98 0.97-1.00 0.99 0.98-1.00
p-value 0.008 p-value 0.146
Age-group
16-29 219(227) 20.3 (46/227) 1.00 (ref)
30-44 37.2 (386) 21.0 (81/386) 1.04 0.70-1.57
45-59 31.2(324) 17.3 (56/324) 0.82 0.53-1.27
>60 9.8 (102) 9.8 (10/102) 043 0.21-0.89
p-value 0.041
Ethnicity®
White 88.1(915) 18.7 (171/915) 1.00 (ref) 1.00 (ref)
Ethnic minority 11.9(124) 17.7 (22/124) 0.94 0.58-1.53 0.72 0.43-1.20
p-value 0.798 p-value 0.196
Gender
Cisgender male 95.7 (994) 18.5 (184/994) 1.00 (ref)
Gender minority 4.3 (45) 20.0 (9/45) 1.10 0.52-2.32

p-value 0.803
Sexual orientation

Gay/homosexual 80.9 (841) 18.7 (157/841) 1.00 (ref)
Bisexual or straight 19.1 (198) 18.2 (36/198) 097 0.65-1.45
p-value 0.874
UK-born
No 23.7 (246) 19.1 (47/246) 1.00 (ref)
Yes 76.3(793) 184 (146/793) 0.96 0.66-1.38

p-value 0.807

Country of residence in the UK

Wales, Scotland, or Northern 14.4 (150) 10.0 (15/150) 1.00 (ref) 1.00 (ref)
Ireland
England 85.6 (889) 20.0 (178/889) 225 1.29-3.94 222 1.26-3.92
p-value 0.002 p-value 0.003
Education
Below degree-level 43.2 (449) 16.0 (72/449) 1.00 (ref) 1.00 (ref)
Degree-level or higher 56.8 (590) 20.5 (121/590) 1.35 0.98-1.86 1.33 0.95-1.87
p-value 0.065 p-value 0.090
Current employment
No 244 (253) 12.7 (32/253) 1.00 (ref) 1.00 (ref)
Yes 75.7 (786) 20.5 (161/786) 145 1.09-1.92 1.55 1.01-2.38
p-value 0.011 p-value 0.038
Relationship status
In a relationship 484 (503) 18.7 (94/503) 1.00
Single 51.6 (536) 18.5 (99/536) 0.99 0.72-1.35

p-value 0.928
Clinical history

HIV status
Negative/unknown 88.5(919) 19.0 (175/9919) 1.00 (ref)
Living with HIV 11.6 (120) 15.0 (18/120) 0.75 044-1.27

p-value 0.273
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Table 1 (continued)
Sociodemographic % All RiiSH-COVID % COVID-19 test uOR 95% CI aOR 95% ClI
characteristics participants (N) positive® (n/N)
[column %] [row %]
Known COVID-19 shielding®
No 82.2 (854) 19.7 (168/854) 1.00 (ref) 1.00 (ref)
Yes 17.8 (185) 13.5(25/185) 0.64 0.41-1.00 0.72 0.45-1.16
p-value 0.044 p-value 0.164
COVID-19 vaccination status
None/only one dose 52 (54) 27.8(15/54) 202 1.05-3.85 218 1.07-442
Two doses 52.2(542) 19.7 (107/542) 1.29 0.93-1.79 1.07 0.74-1.56
Two doses and booster 426 (443) 16.0 (71/443) 1.00 (ref) 1.00 (ref)
p-value 0.075 p-value 0.104
Transmission risk indicators
Living alone
No 60.6 (630) 20.6 (130/630) 1.00 (ref) 1.00 (ref)
Yes 39.4 (409) 154 (63/409) 0.70 0.50-0.97 0.77 0.54-1.08
p-value 0.033 p-value 0.129
Male physical sex partners in preceding 3-4 months
No partners 8.2 (85) 16.5 (14/85) 0.84 045-1.56
1 partner 204 (212) 16.5 (35/212) 0.84 0.54-1.30
2-4 partners 29.5 (306) 19.9 (61/306) 1.06 0.73-1.53
>5 partners 420 (436) 19.0 (83/436) 1.00 (ref)
p-value 0817
PreP history since first lockdown
No known PrEP use? 69.8 (725) 17.1(124/725) 1.00 (ref) 1.00 (ref)
PreP use 302(314) 22.0(69/314) 1.37 0.98-1.90 1.27 0.90-1.79
p-value 0.067 p-value 0.176
Mental health and personal well-being indicators
High anxiety
No 64.0 (660) 19.4 (128/660) 1.00 (ref)
Yes 36.1(372) 16.9 (63/372) 0.85 0.61-1.18
p-value 0.326
Low self-worth
No 834 (861) 18.8 (162/861) 1.00 (ref)
Yes 16.6 (171) 17.0(29/171) 0.88 0.57-1.36
p-value 0.565

2 Participants with self-reported COVID-19 test positivity. Those without COVID-19 test positivity include those without a known positive test (n=793) and those
without a test history (n=53). ®Specified a priori for model inclusion. “Self-report of a medical condition identified as placing someone at greater risk of severe illness
from COVID-19 as described by national advice. dIncludes persons living with HIV (n=120) where 15.0% (18/120) had test positivity. uOR = unadjusted odds ratio.
aOR=adjusted odds ratio. 95% Cl 95% confidence interval. Likelihood ratio test (LRT) p-values. IQR Interquartile range. Gender minority =trans man, trans woman, or
gender-diverse person. All observations included in adjusted model (N=1039). Missing values: High anxiety (n=7), low self-worth (n=7)

progressed [1]. Higher transmission risk due to greater
social mixing, increased in-person working and work-
place associated testing as lockdowns had eased, may
underpin association to employment. We have no insight
as to our survey respondents’ employment type (e.g.
public-facing vs working from home), which has been
described as a key driver to infection inequalities [7]. To
limit misclassification in COVID-19 outcomes, COVID-
19 test positivity was utilised in multivariable models
given wider circulating respiratory pathogens following

lifting of lockdown restrictions [24]. Results from sen-
sitivity analyses incorporating self-perceived infection,
show similar direction and magnitude of age and employ-
ment related effect estimates, where those with higher
educational qualifications and > 2 vaccine doses also had
a higher likelihood of an infection history (Appendix 3).
On examining long COVID among the subgroup of
participants with a COVID-19 infection history, a higher
proportion of those with long COVID self-report, com-
pared to those without, had a prior hospitalisation due
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Table 2 Characeristics of, and factors associated with self-reporting long COVID among RiiSH-COVID participants, November—

December 2021

Sociodemographic characteristics

% All RiiSH-COVID participants with a
COVID-19 infection history® (N)

[column %]

Long COVID self-report

% Yes (n)

[column %]

% No (n) p-value®

[column %]

All participants
Median age [IQR]
Age-group
16-29
30-44
45-59
>60
Ethnicity
White
Ethnic minority
Gender
Cisgender male
Gender minority
Sexual orientation
Gay/homosexual
Bisexual or straight
UK-born
No
Yes
Residence
Wales, Scotland, or Northern Ireland
England
Education
Below degree-level
Degree-level or higher
Current employment
No
Yes
Living alone
No
Yes
Clinical history
HIV status
Negative/unknown
Living with HIV
Known COVID-19 shielding®
No
Yes
COVID-19 vaccination status
None/only one dose
Two or more doses

Hospitalisation due to COVID symptoms

No
Yes

100.0 (341)
39 [30-49]

88.9 (303)
11.1(38)

95.6 (326)
440 (15)

79.2(270)
208 (71)

23.5(80)
76.5(261)

114 (39)
88.6 (302)

39.0(133)
61.0 (208)

19.7 (67)
80.4 (274)

64.2 (219)

35.8(122)

89.7 (306)

10.3 (35)

85.9(293)
14.1 (48)

7.6 (26)
924 (315)

95.9(327)
4.10(14)

100.0 (86)
40 [32-53]

19.8 (17)
39.5(34)
314(27)
9.3 (8)

91.9(79)
8.1(7)

98.8 (85)
1.2(1)

80.2 (69)
19.8(17)

23.3(20)
76.7 (66)

15.1(13)
84.9(73)

48.8 (42)
51.2 (44)

26.7 (23)
733 (63)

55.8(48)
442 (38)
90.7 (78)

9.3(8)

826 (71)
174 (15)

93(8)
90.7 (78)

91.9(79)
8.1(7)

100.0 (255)

38 [30-48]

243 (62)

404 (103)

30.2(77)

51(13) 0482
87.8 (224)

12.2(31) 0.306
94.5 (241)

5.5(14) 0.128¢
78.8(201)

21.2(54) 0.781
23.5(60)

76.5(195) 0.959
10.2 (26)

89.8 (229) 0.215
35.7(91)

64.3 (164) 0.031
17.3 (44)

82.8(211) 0.055
67.1 (171)

329(84) 0.060
894 (228)

10.6 (27) 0.734
87.1(222)

129 (33) 0.299
7.1(18)

92.9(237) 0.498
97.3 (248)

28(7) 0.029
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Table 2 (continued)
Long COVID self-report
Sociodemographic characteristics % All RiiSH-COVID participants with a % Yes (n) % No (n) p-valueb
COVID-19 infection history® (N)
[column %] [column %] [column %]
Mental health and personal well-being indicators
High anxiety
No 65.6 (221) 57.1 (48) 684 (173)
Yes 34.2(116) 42.9 (36) 31.6 (80) 0.060
Low self-worth
No 81.6 (274) 774 (65) 82.9 (209)
Yes 18.5 (62) 226 (19) 17.1 (43) 0.256

2 Participants with self-reported COVID-19 test positivity (n=193) or self-perceived infection (n= 148). °Chi-squared p-value unless otherwise specified. Fisher’s exact
test p-value. 9Self-report of a medical condition identified as placing someone at greater risk of severe illness from COVID-19 as described by national advice. Gender
minority =trans man, trans woman, or gender-diverse person. Missing values: High anxiety (n=4), low self-worth (n=5)

to COVID symptoms which may be indicative of infec-
tion severity. We found no differences in long COVID
by vaccination status, where a recent systematic review
suggests reduced risk of long COVID in those vaccinated
prior to COVID-19 infection [25]. Given our study design
we cannot establish whether reported vaccination pre-
ceded infection, a key limitation to interpretation. Unlike
a UK-based cohort study of non-hospitalised adults with
COVID-19 [26], we found no association between long
COVID and age or ethnicity but did find similar socio-
economic inequalities, as those reporting long COVID
were less likely to be degree-educated.

Encouragingly, COVID-19 vaccination uptake across
participants was high and surpassed population-level
estimates of UK men. While our study sample was com-
prised of younger men relative to the national popula-
tion [27], complete vaccination exceeded 90% across all
age groups. Despite high engagement, age and socioec-
onomic-related vaccination inequalities were consistent
to those nationally reported [5, 28], where participants
who were younger, unemployed, and with lower educa-
tional qualifications were less likely to report full vacci-
nation despite widespread availability at the time, again
suggesting lower levels of deprivation and high health
literacy in our sample. We found similar results to an
Australian cross-sectional study of gay and bisexual men
[29], where COVID-19 vaccination was independently
associated with older age and university education in
the 28% (358/1280) reporting at least partial vaccination.
Unlike this study, however, we found no association to
complete COVID-19 vaccination by HIV status, which
may be due to differences in vaccination implementa-
tion progress in respective study countries. Though
age-related uptake differences may reflect the staggered
roll-out prioritising older adults, age inequalities have

persisted in national surveillance over time following
our study period [5].

Our study suggested that HIV status was not associ-
ated with COVID-19 test positivity, long COVID, or
COVID-19 vaccination in our study population, however,
these findings are limited by the relatively small sample
size of PLWHIV. Other studies have shown higher like-
lihood of adverse COVID-related outcomes in PLWHIV
[9, 30]. COVID-related restrictions throughout the pan-
demic may have also affected accessibility to care [31]. In
the UK, PLWHIV were considered a priority group for
COVID-19 vaccination and a population recommended
to shield if immune function was compromised [3].
Among RiiSH-COVID participants living with HIV, we
saw a higher proportion of reporting COVID-19 booster
vaccine doses, relative to those not known to be HIV pos-
itive during the early stages of booster roll-out in the UK.
Nearly half of PLWHIV reported shielding, which could
have overestimated self-reported shielding in our study
sample given high viral suppression noted in the UK [32];
however other co-morbidities experienced by PLWHIV
may have contributed to shielding self-report [33].

Similarly, known COVID-19 shielding was not found
to be associated with COVID-19 vaccination uptake,
COVID-19 test positivity or long COVID outcomes.
A national shielding programme was introduced in
the UK at the start of the pandemic [3]. We have lim-
ited insights to shielding reported in men and gender-
diverse people who have sex with men, but levels in
our study (17.8%) were similar to those reported in
a nationally representative sample of English gen-
eral practice survey respondents in 2021 (16.9%) [34].
While recommended to minimise infection risk in the
extremely clinical vulnerable, studies suggest shielding
may have amplified feelings of isolation and contributed
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Table 3 Characteristics of, and factors associated with self-reported COVID-19 vaccination history, among RiiSH-COVID participants,
November-December 2021

Sociodemographic % Al RiiSH-COVID % Complete COVID- uOR 95% Cl aOR 95% Cl
characteristics participants (N) 19 vaccination® (n/N)
[column %] [row %]
All participants 100.0 (1039) 94.8 (985/1039)
Median age [IQR]: 41 [31-51] 41 [31-52]
Age (continuous)? 100.0 (1039) 1.04 1.02-1.07 1.04 1.01-1.06
p-value <0.001 p-value 0.003
Age-group
16-29 21.9(227) 90.3 (205/227) 1.00 (ref)
30-44 37.2(386) 95.1 (367/386) 3.05 1.45-643
45-59 31.2(324) 96.6 (313/324) 341 1.68-6.91
>60 9.8 (102) 98.0 (100/102) 537 1.24-233
p-value 0.005
Ethnicity”
White 88.1(915) 95.3(872/915) 1.00 (ref) 1.00 (ref)
Ethnic minority 11.9(124) 91.1 (113/124) 0.51 0.25-1.01 0.55 0.25-1.23
p-value 0.069 p-value 0.158
Gender
Cisgender male 95.7 (994) 96.5 (950/994) 1.00 (ref) 1.00 (ref)
Gender minority 43 (45) 77.8 (35/45) 0.16 0.08-0.35 0.26 0.09-0.72
p-value <0.001 p-value 0.015
Sexual orientation
Gay/homosexual 80.9 (841) 96.0 (807/841) 1.00 (ref) 1.00 (ref)
Bisexual or straight 19.1 (198) 89.9 (178/198) 0.37 0.21-0.67 0.60 0.31-1.18
p-value  0.002 p-value  0.149
UK-born
No 23.7 (246) 95.9 (236/246) 1.00 (ref)
Yes 763 (793) 94.5 (749/793) 0.72 0.36-1.46

p-value 0.347
Country of residence

Wales, Scotland, Northern 14.5 (150) 92.7 (139/150) 1.00 (ref)
Ireland
England 85.6 (889) 95.2 (846/889) 1.56 0.78-3.09
p-value 0.224
Education
Below degree-level 433 (449) 92.2 (414/449) 1.00 (ref) 1.00 (ref)
Degree-level or higher 56.8 (590) 96.8 (571/590) 254 1.43-4.50 2.1 1.12-3.98
p-value 0.001 p-value 0.019
Current employment
No 244 (253) 90.1 (228/253) 1.00 (ref) 1.00 (ref)
Yes 75.7 (786) 96.3 (757/786) 2.86 1.64-4.99 2.07 1.08-3.94
p-value <0.001 p-value  0.030
Living alone
No 60.6 (630) 94.9 (598/630) 1.00 (ref)
Yes 394 (409) 94.6 (387/409) 0.94 0.54-1.64

p-value 0.832
Relationship status
In a relationship 484 (503) 97.2 (489/503) 1.00 (ref) 1.00 (ref)
Single 51.6 (536) 92.5 (496/536) 0.36 0.19-0.66 0.50 0.25-1.00
p-value 0.001 p-value 0.043
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Table 3 (continued)
Sociodemographic % All RiiSH-COVID % Complete COVID- uOR 95% Cl aOR 95% Cl
characteristics participants (N) 19 vaccination® (n/N)
[column %] [row %]
Clinical history
HIV status
Negative/unknown 88.5(919) 94.8 (871/919) 1.00 (ref)
Living with HIV 11.6 (120) 95.0 (114/120) 1.05 0.44-2.50
p-value 0917
Known COVID-19 shielding
No 82.2 (854) 94.3 (805/854) 1.00 (ref) 1.00 (ref)
Yes 17.8(185) 97.3(180/185) 2.19 0.86-5.58 2.26 0.83-6.12
p-value 0.069 p-value 0.084
COVID-19 infection history®
No 67.2 (697) 96.0 (669/697) 1.00 (ref) 1.00 (ref)
Yes 32.9(341) 92.4(315/341) 0.51 0.29-0.88 047 0.25-0.88
p-value 0.017 p-value 0.018
Known HPV vaccination history
No 69.0 (717) 93.6 (671/717) 1.00 (ref) 1.00 (ref)
Yes 31.0(322) 97.5(314/322) 2.69 1.26-5.77 332 143-7.75
p-value 0.005 p-value 0.002
Behavioural indicators
Male physical sex partners in preceding 3 months
No partners 8.2 (85) 90.6 (77/85) 1.00 (ref)
1 partners 204 (212) 96.2 (204/212) 265 0.96-7.31
>2 partners 714 (742) 94.9 (704/742) 192 0.87-4.27
p-value 0.177
Mental health and personal well-being indicators
High anxiety
No 64.0 (660) 95.0 (627/660) 1.00 (ref)
Yes 36.1(372) 94.9 (353/372) 0.98 0.55-1.75
p-value 0.940
Low self-worth
No 834 (861) 96.6 (832/861) 1.00 (ref) 1.00 (ref)
Yes 16.6 (171) 86.6 (148/171) 022 0.13-0.40 0.29 0.15-0.54
p-value <0.001 p-value <0.001

2 Participants self-reporting > 2 COVID-19 vaccine doses through survey completion. Those without complete COVID-19 vaccination include: 15 with uptake of only 1
dose, 32 with no vaccine uptake, and 7 who responded didn’t know/prefer not to say. bSpecified a priori for model inclusion. “Includes those who self-reported COVID-
19 test positivity or self-perceived infection. uOR =unadjusted odds ratio. aOR=adjusted odds ratio. 95% Cl=95% confidence interval. Likelihood ratio test (LRT)
p-values. IQR Interquartile range. Gender minority =trans man, trans woman, or gender-diverse person. 1032 observations included in adjusted model. Missing values:

High anxiety (n=7), low self-worth (n=7)

to negative effects on mental and physical health [35,
36]. The impact of shielding in men and other gender-
diverse individuals should be examined given the risk
of compounding mental health inequalities already
reported in these groups [37, 38]. Despite their rela-
tively small numbers, further intersectional uptake ine-
qualities, not previously described, were seen in gender
minority groups, who also reported the lowest levels of
complete vaccination (77.8%). Studies suggest common
features of COVID-19 vaccination hesitancy among
sexual and gender minority groups that include prior

medical trauma, medical mistrust, fear of violence,
stigma, and discrimination [39, 40].

Throughout the pandemic, national COVID-19 vacci-
nation efforts sought to minimise structural barriers to
uptake, signalling the success of an active, universal vac-
cination offer with continued accessibility. This contrasts
with targeted, often stigma-associated vaccination drives
directed to men who have sex with men, where infre-
quent offer by healthcare staff and infection-associated
and population-based stigma have been described as bar-
riers to vaccine uptake [41]. Though our analyses suggest
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a higher likelihood of COVID-19 vaccination in those
reporting HPV vaccination, this should not discount the
high levels of complete vaccination in those without. The
components underpinning the UK’s COVID-19 vaccina-
tion programme, including political will, public buy-in
and widespread accessibility, may provide some insights
to vaccination efforts for emerging health threats such as
mpox [42, 43].

Lastly, we found relationships between mental health
and well-being to COVID-19 outcomes. Those report-
ing low self-worth were less likely to report complete
COVID-19 vaccination. While we cannot establish
directionality, it is plausible that underlying poor men-
tal health and well-being may have affected vaccination
uptake as seen in influenza vaccination studies [44].
However, improvements to mental distress have been
reported in adults receiving a first vaccine dose [45]. In
longitudinal European analyses, restrictive pandemic
policies were associated with poorer mental health
[46]. Men who have sex with men have been negatively
impacted by the pandemic and related restrictions,
with higher levels of anxiety and loneliness reported in
those practicing physical distancing, and exacerbated
economic, health, and service-use related vulnerabili-
ties [47, 48]. There are similar impacts in transgender
and nonbinary individuals as cross-sectional studies
suggest disrupted access to gender-affirming care and
economic instability brought on by pandemic restric-
tions has driven poor mental health outcomes [49-51].
While qualitative work in the UK [52] indicates that
living with a partner a protective factor of well-being,
we found no association to COVID-19 vaccination by
household composition but see a lower likelihood of vac-
cination in those reporting a single relationship status.
Where possible, longitudinal exploration of upstream
and downstream mental health indicators relative to
severe COVID-19 outcomes should be explored consid-
ering known mental health inequalities among men and
gender-diverse people who have sex with men [37] and
in absence of vaccine hesitancy guidance for those with
mental health difficulties [53].

Limitations

This study adds to the limited data characterising the
COVID-19 experience among men and gender-diverse
people who have sex with men in the UK, however, there
are several limitations. Due to its cross-sectional design,
we cannot establish the temporality between survey
responses and outcomes and have limited information on
the timing of COVID-19 positivity, or potential re-infec-
tion, and COVID-19 vaccination, as the recall period for
COVID-related outcomes spans the pandemic. Because
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of this, we are unable to assess the impact of vaccination
on COVID-19 infections in our study sample. Responses
were self-reported and subject to recall and social desir-
ability bias, though we expect anonymity to have lim-
ited this. COVID-19 test positivity could be reflective of
symptomatic cases as testing availability and COVID-19
presentation evolved through the pandemic and sensitiv-
ity analyses indicate high levels of self-perceived infec-
tion (though this is also subject to misclassification given
the rapid resurgence of other respiratory pathogens as
restrictions eased in the UK). While long COVID out-
comes exceeded national estimates, results must be inter-
preted with caution given the likelihood of differences
arising from sampling bias. However, given the dispro-
portionate burden of health conditions associated with
the increased risk of severe COVID-19 reported in men
who have sex with men, results are plausible, but warrant
further examination. Though RiiSH-COVID sought to
recruit from across the community in contrast to recruit-
ing from sexual health clinics, it nonetheless may not be
generalisable to the wider UK populations of men and
gender-diverse people who have sex with men (of which
we already have limited insight). For all COVID-19 out-
comes, further disaggregate, population-level data by
gender (beyond binary norms) and sexual orientation
were not available through national COVID-19 surveil-
lance outputs, limiting more refined comparisons.
Survey recruitment was exclusively online to allow
rapid data collection across the UK. As such, participants
may not include those without internet, though most
adults (94%) were estimated to have home-based access
in 2021 [54] and cross-sectional work has highlighted
the use of online social media for socialisation in men
who have sex with men adhering to physical distancing
restrictions [47]. Our sample may represent those who
may have been more socially active through the recent
pandemic, as over two-thirds reported >2 male physical
sex partners in the preceding lookback period. However,
this could also be attributable to changes in sexual behav-
iour following vaccination [55], though studies also sug-
gest higher sexual risk in geospatial dating app users [56].
We found no evidence of age-related inequalities in
COVID test positivity and long COVID history, how-
ever, further studies assessing intersectional inequalities
are needed given variation in COVID-related morbid-
ity and mortality reported in the general population.
Analyses in minority ethnic groups, and gender and
sexual minorities are limited due to small sample sizes
and disaggregate analyses in multivariable models were
not possible. We acknowledge the differing health needs
and COVID-19 experience among these groups but have
included estimates for transparency and future review
though they may not be representative of wider groups.
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However, a strength of this study is the rich insights that
RiiSH-COVID provides for these key populations not
readily represented in national COVID-19 data outputs.
This bolsters the need for regular and enhanced surveys
of the community, in parallel to national surveillance,
to ensure, equitable, and if needed, targeted pandemic
responses.

Conclusions

Findings illustrate high engagement with COVID-19 pre-
vention efforts in our large, community-based sample of
men and gender-diverse people who have sex with men,
where universal offer and sustained vaccine availability
through the pandemic should inform efforts for preven-
tion planning due to the risk of emerging health threats. In
the context of mpox prevention, investment in vaccine and
clinical services are crucial to reach key populations in need
[57]. This study adds insight to the reach and success of the
UK’s COVID-19 vaccination programme and a glimpse of
COVID-19 infection and long COVID outcomes reported
in groups experiencing disproportionate health inequali-
ties. Data collected from RiiSH-COVID are an integral
complement to available COVID-19 surveillance.

As the pandemic continues, a systems-level approach
should continue to address COVID-19 related knowl-
edge gaps, including vaccine hesitancy, in those engag-
ing with health services and outreach as accessibility
rebounds following lifted lockdown restrictions. Among
gender minorities, efforts are needed to limit COVID-
related exacerbation of health inequalities in those
already experiencing greater burden of poor health and
service-related stigma relative to other men who have sex
with men. Tailored and targeted interventions may be
needed to close COVID-19 vaccination uptake gaps to
prevent the widening of existing health inequalities due
to COVID-19.

Further exploration of COVID-related health out-
comes, including long COVID, in men and gender-
diverse people who have sex with men are required to
identify continued COVID-related impacts and emer-
gence of related health inequalities. The lack of data on
these populations in national COVID-19 surveillance and
inability to meaningfully benchmark comparisons high-
light the importance of integrating sexual orientation and
gender identity, where possible, to ensure equitable mon-
itoring and response in the face of new and continuing
public health threats.

Abbreviations
AMAB
COVID-19

Assigned male at birth
Coronavirus Disease 2019

Page 12 of 14

ONS Office for National Statistics

Prep HIV pre-exposure prophylaxis

RiiSH-COVID ‘Reducing inequalities in Sexual Health-COVID' (survey)
SARS-CoV-2 Severe Acute Respiratory Syndrome Coronavirus 2

UK United Kingdom

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512889-023-15779-5.

Additional file 1.
Additional file 2.
Additional file 3.
Additional file 4.

Acknowledgements

The authors wish to thank all the participants who took part in this study. We
acknowledge members of the National Institute for Health and Care Research
Health Protection Research Unit (NIHR HPRU) in Blood Borne and Sexually
Transmitted Infections (BBSTI) Steering Committee: Professor Caroline Sabin
(HPRU Director), Dr John Saunders (UK Health Security Agency Lead), Profes-
sor Catherine Mercer, Dr Hamish Mohammed (previously Professor Gwenda
Hughes), Professor Greta Rait, Dr Ruth Simmons, Professor William Rosenberg,
Dr Tamyo Mbisa, Professor Rosalind Raine, Dr Sema Mandal, Dr Rosamund Yu,
Dr Samreen ljaz, Dr Fabiana Lorencatto, Dr Rachel Hunter, Dr Kirsty Foster and
Dr Mamooma Tahir. The authors would like to thank Takudzwa Mukiwa and
Ross Purves from the Terrence Higgins Trust for their help with participant
recruitment.

Authors’ contributions

Study design, data collection and data management were carried out by
ARH, CHM, GH, JS, HM, DR, JB, and CVP. DO, HA, and HM conceived secondary
analysis design with review and contributions from CHM, GH, JS, DR, and JB.
DO conducted analyses and wrote the first manuscript draft with contribu-
tions from all authors in successive drafts. All authors reviewed and approved
the final manuscript.

Funding

Funding was provided by the National Institute for Health and Care Research
Health Protection Research Unit (NIHR HPRU) in Blood Borne and Sexually
Transmitted Infections at University College London in partnership with the
UK Health Security Agency. The views expressed in this article are those of the
authors and not necessarily those of the NIHR, the Department of Health and
Social Care or the UK Health Security Agency.

Availability of data and materials

The data that support the findings of this study are available from University
College London (UCL) on reasonable request and with permission from the
UK Health Security Agency (UKHSA). Requests can be directed to Dr Hamish
Mohammed (hamish.mohammed@ukhsa.gov.uk).

Declarations

Ethics approval and consent to participate

Ethical approval of this study was provided by the UCL Research Ethics
Committee (ref: 9155/001). Online informed consent was received from all
participants and all methods were performed in accordance with guidelines
and regulations set by the UCL Research Ethics Committee.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests


https://doi.org/10.1186/s12889-023-15779-5
https://doi.org/10.1186/s12889-023-15779-5

Ogaz et al. BMC Public Health

(2023) 23:829

Author details

'Blood Safety, Hepatitis, STI & HIV Division, UK Health Security Agency, 61
Colindale Avenue, London NW9 5EQ, UK. ?The National Institute for Health
and Care Research Health Protection Research Unit in Blood Borne and Sexu-
ally Transmitted Infections at University College London in partnership

with the, UK Health Security Agency, London, UK. 3COVID-19 Vaccines

and Epidemiology Division, UK Health Security Agency, London, UK. *Institute
for Global Health, University College London, London, UK. 5Sigma Research,
Public Health, Environments and Society, London School of Hygiene & Tropical
Medicine, London, UK. UK Public Health Rapid Support Team, London School
of Hygiene & Tropical Medicine, London, UK.

Received: 19 January 2023 Accepted: 28 April 2023
Published online: 05 May 2023

References

1.

UK Health Security Agency. Coronavirus (COVID-19) in the UK: Cases in
the United Kingdom 2022 [Available from: https://coronavirus.data.gov.
uk/details/cases?areaType=overview&areaName=United%20Kingdom.
UK Health Security Agency. COVID-19 variants: genomically confirmed
case numbers 2022. Available from: https://www.gov.uk/government/
publications/covid-19-variants-genomically-confirmed-case-numbers#
full-publication-update-history [cited 2022 01 August].

NHS England. COVID-19: guidance for people whose immune system
means they are at higher risk 2022. Available from: https://www.gov.
uk/government/publications/covid-19-guidance-for-people-whose-
immune-system-means-they-are-at-higher-risk/covid-19-guidance-for-
people-whose-immune-system-means-they-are-at-higher-risk [cited
2022 01 August] .

UK Health Security Agency. COVID-19 vaccination programme 2022.
Available from: https://www.gov.uk/government/collections/covid-19-
vaccination-programme [cited 2022 01 August].

Office for Health Improvement and Disparities. COVID-19 Health
Inequalities Monitoring in England tool (CHIME) 2022. Available from:
https.//www.gov.uk/government/statistics/covid-19-health-inequaliti
es-monitoring-in-england-tool-chime [cited 2022 01 August].

Office for National Statistics. Coronavirus (COVID-19) and the different
effects on men and women in the UK, March 2020 to February 2021
2021. Available from: https://www.ons.gov.uk/peoplepopulationandc
ommunity/healthandsocialcare/conditionsanddiseases/articles/coron
aviruscovid19andthedifferenteffectsonmenandwomenintheukmarch
2020tofebruary2021/2021-03-10#:~:text=There%20was%20an%20alm
051t92018,2021%20in%20England%20and%20Wales [cited 2022 01
August].

Public Health England. Disparities in the risk and outcomes of COVID-
19 2020. Available from: https://assets.publishing.service.gov.uk/gover
nment/uploads/system/uploads/attachment_data/file/908434/Dispa
rities_in_the_risk_and_outcomes_of_COVID_August_2020_update.
pdf [cited 2022 01 August].

Takahashi T, Ellingson MK, Wong P, Israelow B, Lucas C, Klein J, et al.

Sex differences in immune responses that underlie COVID-19 disease
outcomes. Nature. 2020;588(7837):315-20.

Brown AE, Croxford SE, Nash S, Khawam J, Kirwan P, Kall M, et al. COVID-
19 mortality among people with diagnosed HIV compared to those
without during the first wave of the COVID-19 pandemic in England.
HIV Med. 2021;23(1):90-102.

. World Health Organization. Post COVID-19 condition (Long COVID)

2022. Available from: https://www.who.int/europe/news-room/fact-
sheets/item/post-covid-19-condition [cited 2023 10 January].

. Office for National Statistics. Prevalence of ongoing symptoms fol-

lowing coronavirus (COVID-19) infection in the UK: 3 February 2022
2021. Available from: https://www.ons.gov.uk/peoplepopulationandc
ommunity/healthandsocialcare/conditionsanddiseases/bulletins/preva
lenceofongoingsymptomsfollowingcoronaviruscovid19infectionin
theuk/3february2022 [cited 2022 01 August].

. Mercer CH, Prah P, Field N, Tanton C, Macdowall W, Clifton S, et al. The

health and well-being of men who have sex with men (MSM) in Britain:

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Page 13 of 14

Evidence from the third National Survey of Sexual Attitudes and Life-
styles (Natsal-3). BMC Public Health. 2016;16:525.

Heslin KC, Hall JE. Sexual Orientation Disparities in Risk Factors for
Adverse COVID-19-Related Outcomes, by Race/Ethnicity - Behavioral
Risk Factor Surveillance System, United States, 2017-2019. MMWR
Morb Mortal Wkly Rep. 2021;70(5):149-54.

Howarth AR, Saunders J, Reid D, Kelly |, Wayal S, Weatherburn P, et al.
'Stay at home horizontal ellipsis " exploring the impact of the COVID-
19 public health response on sexual behaviour and health service

use among men who have sex with men: findings from a large online
survey in the UK. Sex Transm Infect. 2022;98(5):346-52.

Brown JR, Reid D, Howarth AR, Mohammed H, Saunders J, Pulford CV,
et al. Changes in STl and HIV testing and testing need among men
who have sex with men during the UK's COVID-19 pandemic response.
Sex Transm Infect. 2022. https://doi.org/10.1136/sextrans-2022-055429.
Office for National Statistics. Prevalence of ongoing symptoms fol-
lowing coronavirus (COVID-19) infection in the UK: 4 August 2022
2022. Available from: https://www.ons.gov.uk/peoplepopulationandc
ommunity/healthandsocialcare/conditionsanddiseases/datasets/allda
tarelatingtoprevalenceofongoingsymptomsfollowingcoronavirusc
ovid19infectionintheuk [cited 2022 01 August].

Office for National Statistics. Personal wellbeing harmonised standard
2020. Available from: https://gss.civilservice.gov.uk/policy-store/perso
nal-well-being/ [cited 2022 01 August].

Office for Health Improvement and Disparities. Wider Impacts of COVID-
19 on Health (WICH) monitoring tool 2022. Available from: https://analy
tics.phe.gov.uk/apps/covid-19-indirect-effects/ [cited 2022 01 October].
McGowan VJ, Lowther HJ, Meads C. Life under COVID-19 for LGBT+
people in the UK: systematic review of UK research on the impact

of COVID-19 on sexual and gender minority populations. BMJ Open.
2021;11(7): €050092.

Phillips Ii G, Xu J, Ruprecht MM, Costa D, Felt D, Wang X, et al. Associa-
tions with COVID-19 Symptoms, Prevention Interest, and Testing
Among Sexual and Gender Minority Adults in a Diverse National
Sample. LGBT Health. 2021;8(5):322-9.

Pega F, Veale JF. The Case for the World Health Organization's Commis-
sion on Social Determinants of Health to Address Gender Identity. Am
J Public Health. 2015;105(3):E58-62.

Logie CH, van der Merwe LLA, Scheim A. Measuring sex, gen-

der, and sexual orientation: one step to health equity. Lancet.
2022;400(10354):715-7.

Office for National Statistics. Coronavirus (COVID-19) Infection Survey,
UK: 19 August 2022 2022. Available from: https://www.ons.gov.uk/
peoplepopulationandcommunity/healthandsocialcare/conditions
anddiseases/bulletins/coronaviruscovid19infectionsurveypilot/19aug
ust2022 [cited 2022 25 August].

UK Health Security Agency. National flu and COVID-19 surveillance
reports: 2021 to 2022 season 2022. Available from: https.//www.gov.
uk/government/statistics/national-flu-and-covid-19-surveillance-repor
t5-2021-to0-2022-season [cited 2022 01 October].

Notarte K, Catahay JA, Velasco JV, Pastrana A, Ver AT, Pangilinan FC,

et al. Impact of COVID-19 vaccination on the risk of developing long-
COVID and on existing long-COVID symptoms: a systematic review.
Eclinicalmedicine. 2022;53.

Subramanian A, Nirantharakumar K, Hughes S, Myles P, Williams T,
Gokhale KM, et al. Symptoms and risk factors for long COVID in non-
hospitalized adults. Nat Med. 2022;28(8):1706-14.

Office for National Statistics. Population estimates 2021. Available from:
https://www.ons.gov.uk/peoplepopulationandcommunity/population
andmigration/populationestimates [cited 2022 25 September].

Office for National Statistics. Coronavirus (COVID-19) Infection Survey
technical article: Analysis of characteristics associated with vaccination
uptake 2021. Available from: https://www.ons.gov.uk/peoplepopulatio
nandcommunity/healthandsocialcare/conditionsanddiseases/artic
les/coronaviruscovid19infectionsurveytechnicalarticleanalysisofcharac
teristicsassociatedwithvaccinationuptake/2021-11-15 [cited 2022 01
August].

Holt M, MacGibbon J, Bavinton B, Broady T, Clackett S, Ellard J, et al.
COVID-19 vaccination uptake and hesitancy in a national sample of
Australian gay and bisexual men. AIDS Behav. 2022;26(8):2531-8.


https://coronavirus.data.gov.uk/details/cases?areaType=overview&areaName=United%20Kingdom
https://coronavirus.data.gov.uk/details/cases?areaType=overview&areaName=United%20Kingdom
https://www.gov.uk/government/publications/covid-19-variants-genomically-confirmed-case-numbers#full-publication-update-history
https://www.gov.uk/government/publications/covid-19-variants-genomically-confirmed-case-numbers#full-publication-update-history
https://www.gov.uk/government/publications/covid-19-variants-genomically-confirmed-case-numbers#full-publication-update-history
https://www.gov.uk/government/publications/covid-19-guidance-for-people-whose-immune-system-means-they-are-at-higher-risk/covid-19-guidance-for-people-whose-immune-system-means-they-are-at-higher-risk
https://www.gov.uk/government/publications/covid-19-guidance-for-people-whose-immune-system-means-they-are-at-higher-risk/covid-19-guidance-for-people-whose-immune-system-means-they-are-at-higher-risk
https://www.gov.uk/government/publications/covid-19-guidance-for-people-whose-immune-system-means-they-are-at-higher-risk/covid-19-guidance-for-people-whose-immune-system-means-they-are-at-higher-risk
https://www.gov.uk/government/publications/covid-19-guidance-for-people-whose-immune-system-means-they-are-at-higher-risk/covid-19-guidance-for-people-whose-immune-system-means-they-are-at-higher-risk
https://www.gov.uk/government/collections/covid-19-vaccination-programme
https://www.gov.uk/government/collections/covid-19-vaccination-programme
https://www.gov.uk/government/statistics/covid-19-health-inequalities-monitoring-in-england-tool-chime
https://www.gov.uk/government/statistics/covid-19-health-inequalities-monitoring-in-england-tool-chime
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/articles/coronaviruscovid19andthedifferenteffectsonmenandwomenintheukmarch2020tofebruary2021/2021-03-10#:~:text=There%20was%20an%20almost%2018,2021%20in%20England%20and%20Wales
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/articles/coronaviruscovid19andthedifferenteffectsonmenandwomenintheukmarch2020tofebruary2021/2021-03-10#:~:text=There%20was%20an%20almost%2018,2021%20in%20England%20and%20Wales
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/articles/coronaviruscovid19andthedifferenteffectsonmenandwomenintheukmarch2020tofebruary2021/2021-03-10#:~:text=There%20was%20an%20almost%2018,2021%20in%20England%20and%20Wales
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/articles/coronaviruscovid19andthedifferenteffectsonmenandwomenintheukmarch2020tofebruary2021/2021-03-10#:~:text=There%20was%20an%20almost%2018,2021%20in%20England%20and%20Wales
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/articles/coronaviruscovid19andthedifferenteffectsonmenandwomenintheukmarch2020tofebruary2021/2021-03-10#:~:text=There%20was%20an%20almost%2018,2021%20in%20England%20and%20Wales
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/908434/Disparities_in_the_risk_and_outcomes_of_COVID_August_2020_update.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/908434/Disparities_in_the_risk_and_outcomes_of_COVID_August_2020_update.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/908434/Disparities_in_the_risk_and_outcomes_of_COVID_August_2020_update.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/908434/Disparities_in_the_risk_and_outcomes_of_COVID_August_2020_update.pdf
https://www.who.int/europe/news-room/fact-sheets/item/post-covid-19-condition
https://www.who.int/europe/news-room/fact-sheets/item/post-covid-19-condition
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/3february2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/3february2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/3february2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/3february2022
https://doi.org/10.1136/sextrans-2022-055429
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/datasets/alldatarelatingtoprevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/datasets/alldatarelatingtoprevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/datasets/alldatarelatingtoprevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/datasets/alldatarelatingtoprevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk
https://gss.civilservice.gov.uk/policy-store/personal-well-being/
https://gss.civilservice.gov.uk/policy-store/personal-well-being/
https://analytics.phe.gov.uk/apps/covid-19-indirect-effects/
https://analytics.phe.gov.uk/apps/covid-19-indirect-effects/
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/coronaviruscovid19infectionsurveypilot/19august2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/coronaviruscovid19infectionsurveypilot/19august2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/coronaviruscovid19infectionsurveypilot/19august2022
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/coronaviruscovid19infectionsurveypilot/19august2022
https://www.gov.uk/government/statistics/national-flu-and-covid-19-surveillance-reports-2021-to-2022-season
https://www.gov.uk/government/statistics/national-flu-and-covid-19-surveillance-reports-2021-to-2022-season
https://www.gov.uk/government/statistics/national-flu-and-covid-19-surveillance-reports-2021-to-2022-season
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/articles/coronaviruscovid19infectionsurveytechnicalarticleanalysisofcharacteristicsassociatedwithvaccinationuptake/2021-11-15
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/articles/coronaviruscovid19infectionsurveytechnicalarticleanalysisofcharacteristicsassociatedwithvaccinationuptake/2021-11-15
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/articles/coronaviruscovid19infectionsurveytechnicalarticleanalysisofcharacteristicsassociatedwithvaccinationuptake/2021-11-15
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/articles/coronaviruscovid19infectionsurveytechnicalarticleanalysisofcharacteristicsassociatedwithvaccinationuptake/2021-11-15

Ogaz et al. BMC Public Health

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

(2023) 23:829

Bhaskaran K, Rentsch CT, MacKenna B, Schultze A, Mehrkar A, Bates CJ,
et al. HIV infection and COVID-19 death: a population-based cohort
analysis of UK primary care data and linked national death registrations
within the OpenSAFELY platform. Lancet HIV. 2021;8(1):e24-32.
Prabhu S, Poongulali S, Kumarasamy N. Impact of COVID-19 on people
living with HIV: A review. J Virus Erad. 2020;6(4): 100019.

UK Health Security Agency. HIV testing, PrEP, new HIV diagnoses, and
care outcomes for people accessing HIV services: 2022 report 2022
[Available from: https://www.gov.uk/government/statistics/hiv-annual-
data-tables/hiv-testing-prep-new-hiv-diagnoses-and-care-outcomes-
for-people-accessing-hiv-services-2022-report.

Morales DR, Moreno-Martos D, Matin N, McGettigan P. Health
conditions in adults with HIV compared with the general popula-
tion: a population-based cross-sectional analysis. eClinicalMedicine.
2022;47:101392.

Ipsos MORI, NHS England. GP Patient survey 2021. Available from:
https://www.gp-patient.co.uk/surveysandreports2021 [cited 2023
20 April].

Di Gessa G, Price D. The impact of shielding during the COVID-19 pan-
demic on mental health: evidence from the English Longitudinal Study
of Ageing. Br J Psychiatry. 2022;221(4):637-43.

Lasseter G, Compston P, Robin C, Lambert H, Hickman M, Denford

S, et al. Exploring the impact of shielding advice on the wellbeing

of individuals identified as clinically extremely vulnerable amid the
COVID-19 pandemic: a mixed-methods evaluation. BMC Public Health.
2022;22(1):2145.

Hickson F, Davey C, Reid D, Weatherburn P, Bourne A. Mental health
inequalities among gay and bisexual men in England, Scotland and
Wales: a large community-based cross-sectional survey. J Public Health.
2016;39(2):266-73.

Saunders CL, Berner A, Lund J, Mason AM, Oakes-Monger T, Roberts
M, et al. Demographic characteristics, long-term health conditions
and healthcare experiences of 6333 trans and non-binary adults in
England: nationally representative evidence from the 2021 GP Patient
Survey. BMJ Open. 2023;13(2): e068099.

Azucar D, Slay L, Valerio DG, Kipke MD. Barriers to COVID-19 vac-

cine uptake in the LGBTQIA community. Am J Public Health.
2022;112(3):405-7.

Garg |, Hanif H, Javed N, Abbas R, Mirza S, Javaid MA, et al. COVID-19
Vaccine Hesitancy in the LGBTQ plus Population: A Systematic Review.
Infectious Disease Reports. 2021;13(4):872-87.

Forster AS, Gilson R. Challenges to optimising uptake and delivery of
a HPV vaccination programme for men who have sex with men. Hum
Vaccin Immunother. 2019;15(7-8):1541-3.

Wise J. Monkeypox: UK to run out of vaccine doses by next week. BMJ.
2022;378: 02053.

Bragazzi NL, Khamisy-Farah R, Tsigalou C, Mahroum N, Converti M.
Attaching a stigma to the LGBTQI+ community should be avoided dur-
ing the monkeypox epidemic. J Med Virol. 2023;95(1): €27913.

Lorenz RA, Norris MM, Norton LC, Westrick SC. Factors Associated with
influenza vaccination decisions among patients with mental illness. Int
Journal of Psychiatr Med. 2013;46(1):1-13.

Perez-Arce F, Angrisani M, Bennett D, Darling J, Kapteyn A, Thomas

K. COVID-19 vaccines and mental distress. PLoS ONE. 2021;16(9):
€0256406.

Aknin LB, Andretti B, Goldszmidt R, Helliwell JF, Petherick A, De Neve JE,
et al. Policy stringency and mental health during the COVID-19 pan-
demic: a longitudinal analysis of data from 15 countries. Lancet Public
Health. 2022;7(5):E417-26.

Holloway IW, Garner A, Tan D, Ochoa AM, Santos GM, Howell S.
Associations between physical distancing and mental health, sexual
health and technology use among gay, bisexual and other men

who have sex with men during the COVID-19 Pandemic. J Homosex.
2021,68(4):692-708.

Santos GM, Ackerman B, Rao A, Wallach S, Ayala G, Lamontage E, et al.
Economic, mental health, hiv prevention and hiv treatment impacts
of COVID-19 and the COVID-19 response on a global sample of cis-
gender gay men and other men who have sex with men. AIDS Behav.
2021;25(2):311-21.

Jarrett BA, Peitzmeier SM, Restar A, Adamson T, Howell S, Baral S, et al.
Gender-affirming care, mental health, and economic stability in the

50.

51.

52.

53.

54.

55.

56.

57.

Page 14 of 14

time of COVID-19: A multi-national, cross-sectional study of transgen-
der and nonbinary people. PLoS ONE. 2021;16(7): €0254215.

Kia H, Rutherford L, Jackson R, Grigorovich A, Ricote CL, Scheim Al,

et al. Impacts of COVID-19 on trans and non-binary people in Canada:
a qualitative analysis of responses to a national survey. BMC Public
Health. 2022;22(1):1284.

Kidd JD, Jackman KB, Barucco R, Dworkin JD, Dolezal C, Navalta

TV, et al. Understanding the impact of the COVID-19 pandemic

on the mental health of transgender and gender nonbinary
individuals engaged in a longitudinal cohort study. J Homosex.
2021,68(4):592-611.

Edelman NL, Witzel TC, Samba P, Nutland W, Nadarzynski T. Mental well-
being and sexual intimacy among men and gender diverse people
who have sex with men during the first UK COVID-19 lockdown: a
mixed-methods study. Int J Environmental Research and Public Health.
2022;19(12):6985.

Smith K, Lambe S, Freeman D, Cipriani A. COVID-19 vaccines, hesitancy
and mental health. Evid Based Ment Health. 2021;24(2):47-8.

OFCOM. Online Nation 2022: report 2022. Available from: https.//www.
ofcom.org.uk/research-and-data/online-research/online-nation [cited
2022 01 October].

Prestage G, Storer D, Jin F, Haire B, Maher L, Philpot S, et al. COVID-19
Vaccine Uptake and Its Impacts in a Cohort of Gay and Bisexual Men in
Australia. Aids Behav. 2022;26(8):2692-702.

Wang H, Zhang L, Zhou Y, Wang K, Zhang X, Wu J, et al. The use of
geosocial networking smartphone applications and the risk of sexually
transmitted infections among men who have sex with men: a system-
atic review and meta-analysis. BMC Public Health. 2018;18(1):1178.
Reyes-Uruena J, DAmbrosio A, Croci R, Bluemel B, Cenciarelli O, Pharris

A, et al. High monkeypox vaccine acceptance among male users of
smartphone-based online gay-dating apps in Europe, 30 July to 12
August 2022. Euro Surveill. 2022;27(42):2200757.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.gov.uk/government/statistics/hiv-annual-data-tables/hiv-testing-prep-new-hiv-diagnoses-and-care-outcomes-for-people-accessing-hiv-services-2022-report
https://www.gov.uk/government/statistics/hiv-annual-data-tables/hiv-testing-prep-new-hiv-diagnoses-and-care-outcomes-for-people-accessing-hiv-services-2022-report
https://www.gov.uk/government/statistics/hiv-annual-data-tables/hiv-testing-prep-new-hiv-diagnoses-and-care-outcomes-for-people-accessing-hiv-services-2022-report
https://www.gp-patient.co.uk/surveysandreports2021
https://www.ofcom.org.uk/research-and-data/online-research/online-nation
https://www.ofcom.org.uk/research-and-data/online-research/online-nation

	COVID-19 infection and vaccination uptake in men and gender-diverse people who have sex with men in the UK: analyses of a large, online community cross-sectional survey (RiiSH-COVID) undertaken November–December 2021
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Statistical analyses
	COVID-19 positivity and long COVID history
	COVID-19 vaccine offer and uptake
	Factors associated with COVID-19 test positivity and complete COVID-19 vaccination


	Results
	COVID-19 positivity and long COVID
	COVID-19 vaccine offer and uptake
	Factors associated with COVID-19 infection and complete COVID-19 vaccination

	Discussion
	Limitations

	Conclusions
	Anchor 20
	Acknowledgements
	References


