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ABSTRACT
Objectives  We examined the impact of COVID-19-
related restrictions on sexual behaviours, STI and HIV 
testing and testing need among men who have sex with 
men (MSM) in the UK.
Methods  We used social media and dating 
applications to recruit to three cross-sectional surveys 
(S1–S3) during the UK’s pandemic response (S1: 23 
June–14 July 2020; S2: 23 November–12 December 
2020; S3: 23 March–14 April 2021). Surveys included 
lookback periods of around 3–4 months (P1–P3, 
respectively). Eligible participants were UK resident 
men (cisgender/transgender) and gender-diverse 
people assigned male at birth (low numbers of trans 
and gender-diverse participants meant restricting 
these analyses to cisgender men), aged ≥16 years who 
reported sex with men (cisgender/transgender) in the 
last year (S1: N=1950; S2: N=1463; S3: N=1487). 
Outcomes were: recent STI/HIV testing and unmet 
testing need (new male and/or multiple condomless 
anal sex partners without a recent STI/HIV test). Crude 
and adjusted associations with each outcome were 
assessed using logistic regression.
Results  Participants’ sociodemographic characteristics 
were similar across surveys. The proportion reporting 
a recent STI and/or HIV test increased between P1 
and P2 (25.0% to 37.2% (p<0.001) and 29.7% to 
39.4% (p<0.001), respectively), then stabilised in 
P3 (40.5% reporting HIV testing). Unmet STI testing 
need increased across P1 and P2 (26.0% to 32.4%; 
p<0.001), but trends differed between groups, 
for example, unmet STI testing need was higher in 
bisexually-identifying (vs gay-identifying) MSM across 
periods (adjusted OR (aOR): P1=1.64; P2=1.42), but 
declined in HIV-positive (vs HIV-negative/unknown) 
MSM (aOR: P1=2.06; P2=0.68). Unmet HIV testing 
need increased across P1 and P2 (22.9% to 31.0%; 
p<0.001) and declined in P3 (25.1%; p=0.001). 
During P3, MSM reporting a low life-satisfaction 
level (vs medium–very high) had greater unmet need 
(aOR: 1.44), while from P2 onwards HIV pre-exposure 
prophylaxis users (vs non-users) had lower unmet need 
(aOR: P2=0.32; P3=0.50).
Conclusion  Considerable unmet STI/HIV testing 
need occurred among MSM during COVID-19-related 
restrictions, especially in bisexually-identifying men 
and those reporting low life satisfaction. Improving 
access to STI/HIV testing in MSM is essential to 
prevent inequalities being exacerbated.

INTRODUCTION
In the UK, gay, bisexual and other men who have 
sex with men (MSM) bear a disproportionate 
burden of STIs including HIV. All sexually active 
MSM are advised to test for STIs and HIV annually.1 
Those practising behaviours with increased STI/
HIV risk (referred hereafter for brevity as ‘sexual 
risk behaviour’), for example, HIV pre-exposure 
prophylaxis (PrEP) users and those reporting 
multiple recent condomless anal sex (CAS) part-
ners, are recommended to test quarterly.1

On 23 March 2020, the UK announced its first 
national lockdown in response to rising SARS-
CoV-2 (COVID-19) diagnoses (online supple-
mental appendix 1).2 Consequently, sexual health 
services (SHS) rapidly reconfigured: in-person 
asymptomatic screening and walk-in appointments 
were suspended and patients directed online.3 
While the introduction of social restrictions during 
the first national lockdown4 5 led to reductions in 
sexual risk behaviours for MSM (eg, one UK study 
of MSM found 47% reported new recent sex part-
ners March–June/July 2020, a substantial decrease 
from 71% in a comparative 2017 sample),6 they 
continued to be reported by a high proportion.6–8

Social restrictions eased July–September 2020,9 
and sexual risk behaviour among MSM seemed to 
increase compared with the first national lockdown. 
A London-based study including MSM found 34% 
reported physical sexual contact March–April/May 

KEY MESSAGES
	⇒ There is currently little evidence on how the 
UK’s fluctuating social restrictions in response 
to COVID-19 have impacted men who have sex 
with men (MSM)’s sexual behaviour and health.

	⇒ From three large, community-based surveys of 
MSM, we identified factors associated with STI/
HIV testing and testing need over the first year 
of the UK’s COVID-19 response.

	⇒ A sizeable portion of MSM reported STI/HIV risk 
during restrictions and unmet testing need was 
disproportionately found among groups who 
already experience poor sexual health.

	⇒ These data complement national clinical data 
and help inform future sexual health policy 
and service delivery to address inequalities as 
COVID-19 restrictions have been eased.
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2020,10 increasing to 68% by August–November 2020, among 
whom 71% reported sex with casual partners outside their 
household.11 From September 2020 onwards, restrictions were 
gradually re-introduced until a second national lockdown during 
November 2020. A further brief easing of national restrictions 
during December was followed by a third national lockdown 
January–March 2021, whereafter restrictions were gradually 
eased leading to full removal from late July.

It is important to understand how these rapid changes in 
social restrictions influenced sexual behaviours as well as STI/
HIV testing and need, especially in the context of the recon-
figured SHS. We used data from large, community-based cross-
sectional surveys conducted across three periods between March 
2020–April 2021 to identify factors associated with STI and HIV 
testing and testing need among MSM over the first year of the 
UK’s COVID-19 pandemic response.

METHODS
Study design
The ‘Reducing inequalities in Sexual Health’ (RiiSH)-COVID 
surveys are repeat, cross-sectional online community surveys, 
each fielded for 2–3 weeks during different stages of the 
pandemic (online supplemental appendix 1): 23 June–14 July 
2020 (survey (S)1); then 23 November–12 December 2020 (S2); 
and 23 March–14 April 2021 (S3).

Setting and sampling
Participants were recruited from social networking sites (Face-
book, Twitter, Instagram) and geospatial dating applications 
(Grindr: S1–S3; Hornet: S1–S2). Adverts on these sites and 
applications directed individuals to the anonymous online 
survey. The first questions assessed eligibility, defined as: UK 
resident; aged  ≥16 years; men (cisgender/transgender), trans-
women or gender-diverse people assigned male at birth (AMAB); 
reporting sex in the past year with a man (cisgender/transgender) 
or gender-diverse person AMAB. The survey took on average 
10 minutes to complete. Online consent was obtained from all 
participants. No financial incentive was offered.

Data collection
The RiiSH-COVID survey was adapted from a survey conducted 
in 201712 13 and was administered using SNAPSurvey software. 
The survey included questions on STI/HIV testing, PrEP use, 
SHS use, sexual relationships and behaviour, use of chemsex 
drugs (crystal methamphetamine, mephedrone, gamma-
hydroxybutyrate/gamma-butyrolactone), personal well-being 
(using the Office for National Statistics’ well-being measures14) 
and COVID-19 experience (eg, infection, testing and self-
reported symptoms). Questions about the last occurrence of 
behaviours referred to lookback periods which related to around 
3–4 months prior to the survey. These lookback periods (P1–P3, 
for S1–S3, respectively) roughly correspond to:

	► P1: from the beginning of the first national lockdown (23 
March 2020) until June/July 2020.

	► P2: from when the first lockdown restrictions were eased to 
minimal restrictions (July 2020) until November/December 
2020.

	► P3: from the beginning of the third national lockdown (from 
late December 2020) until March/April 2021.

The questionnaires are given in online supplemental appen-
dices 2a, 2b and 2c.

Data analysis
The data were checked and 14 duplicate entries removed, 
leaving a total of 5066 participants (S1: N=2018; S2: N=1522; 

S3: N=1526). The analyses were restricted to data from 4900 
cisgender MSM participants (S1: N=1950; S2: N=1463; S3: 
N=1487), as few transgender and gender-diverse people AMAB 
participated. The denominator for the HIV testing analyses was 
further restricted to cisgender MSM reporting a HIV-negative/
unknown status (S1: N=1753; S2: N=1308; S3: N=1330). 
Due to relatively small numbers of participants from ethnic 
minority groups, we grouped participants by whether they iden-
tified as white or not (hereafter: ‘all other ethnic groups’). We 
did not collect data on STI testing in S3, therefore, analyses of 
this outcome are limited to S1 and S2. STATA V.16.1 was used 
for analyses.

Pearson’s χ2 test was used to examine differences in propor-
tions between surveys in sociodemographic, health, sexual 
behavioural factors and the two primary outcomes, each consid-
ered separately for STIs and HIV:

	► Accessing testing, defined as reporting a test in the lookback 
period either in-person or through an online self-sample 
testing service.

	► Unmet testing need, defined as reporting one or more new 
sex partners and/or multiple CAS partners in the lookback 
period without testing during that period.1

Binary logistic regression was used to examine associations 
between sociodemographic, health and sexual behavioural vari-
ables and these outcomes. Explanatory variables that were statis-
tically significant (p<0.05) in binary regression were included 
in multivariable logistic regression models to identify indepen-
dent associations. We re-ran the multivariable regression models 
including interaction terms to assess whether the magnitude of 
the effect of an explanatory variable on the outcome changed 
significantly across surveys.

RESULTS
Participants’ characteristics
In each survey, over half of participants were recruited via 
a dating application (S1=53.0%; S2=62.3%; S3=58.5%; 
p<0.001), with the remainder recruited through social media. 
There was little difference across surveys in the profile of partic-
ipants (table  1; online supplemental appendix 3). Participants 
had a median age of 40 years (IQR: 30–51; range: 16–81) across 
surveys. The majority identified as white (88.8%), gay (84.7%), 
resident in England (84.9%), with around three-quarters 
(77.9%) born in the UK. More than half (57.5%) reported 
having a degree, and a majority (76.6%) reported having some 
form of employment, including those on ‘furlough’ (where the 
UK government paid 80% of the salary of those unable to work 
due to COVID-19 restrictions).15 Around one-third (35.2%) of 
participants lived alone and another third (31.1%) lived with 
their partner(s). One in 10 (10.4%) participants reported living 
with HIV.

Changes in well-being, PrEP use and sexual behaviour over 
time
Around one-third (31.2%) of MSM reported a low level of life 
satisfaction in P1. This decreased to one-quarter (24.4%) during 
P2 and remained at this level during P3 (24.7%, p<0.001) 
(tables 1 and 2; online supplemental appendix 3). Reported PrEP 
use in the lookback period increased from 13.6% during P1 to 
23.1% and 20.7% in P2 and P3 (p<0.001), respectively.

Reporting ≥1 new physical sex partners increased between 
P1 and P2 (37.1% to 61.7%), with a slight drop in P3 (51.8%, 
p<0.001) (online supplemental appendix 4). Similar trends were 
seen for other risk behaviours, for example, reporting ≥5 new 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 M

ay 21, 2025
 

h
ttp

://sti.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
21 Ju

ly 2022. 
10.1136/sextran

s-2022-055429 o
n

 
S

ex T
ran

sm
 In

fect: first p
u

b
lish

ed
 as 

https://dx.doi.org/10.1136/sextrans-2022-055429
https://dx.doi.org/10.1136/sextrans-2022-055429
https://dx.doi.org/10.1136/sextrans-2022-055429
https://dx.doi.org/10.1136/sextrans-2022-055429
https://dx.doi.org/10.1136/sextrans-2022-055429
https://dx.doi.org/10.1136/sextrans-2022-055429
http://sti.bmj.com/


228 Brown JRG, et al. Sex Transm Infect 2023;99:226–238. doi:10.1136/sextrans-2022-055429

Original research

Ta
bl

e 
1 

So
ci

od
em

og
ra

ph
ic

 c
ha

ra
ct

er
is

tic
s, 

he
al

th
-r

el
at

ed
 fa

ct
or

s 
an

d 
se

xu
al

 b
eh

av
io

ur
s 

as
so

ci
at

ed
 w

ith
 re

po
rt

in
g 

te
st

in
g 

fo
r S

TI
s 

du
rin

g 
tw

o 
pe

rio
ds

 o
f t

he
 fi

rs
t y

ea
r o

f t
he

 U
K’

s 
pa

nd
em

ic
 re

sp
on

se

Lo
ok

ba
ck

 
pe

ri
od

 (p
er

io
d 

nu
m

be
r)

M
ar

ch
–J

un
e/

Ju
ly

 2
02

0 
(P

1)
Ju

ly
–N

ov
em

be
r/

D
ec

em
be

r 
20

20
 (P

2)

Sa
m

pl
e 

co
m

po
si

ti
on

, c
ol

 
%

 (n
)

(R
ow

) %
 

re
po

rt
in

g 
a 

re
ce

nt
 S

TI
 

te
st

 (n
)

uO
R 

(9
5%

 C
I) 

fo
r 

re
po

rt
in

g 
a 

re
ce

nt
 

ST
I t

es
t

P 
va

lu
e

aO
R 

(9
5%

 C
I)*

 fo
r 

re
po

rt
in

g 
a 

re
ce

nt
 

ST
I t

es
t

P 
va

lu
e

Sa
m

pl
e 

co
m

po
si

ti
on

, c
ol

 
%

 (n
)

(R
ow

) %
 

re
po

rt
in

g 
a 

re
ce

nt
 S

TI
 

te
st

 (n
)

uO
R 

(9
5%

  C
I) 

fo
r 

re
po

rt
in

g 
a 

re
ce

nt
 

ST
I t

es
t

P 
va

lu
e

aO
R 

(9
5%

 C
I)*

 fo
r 

re
po

rt
in

g 
a 

re
ce

nt
 

ST
I t

es
t

P 
va

lu
e

Al
l†

10
0.

0 
(1

95
0)

25
.0

 (4
87

)
–

–
–

–
10

0.
0 

(1
46

3)
37

.2
 (5

44
)

–
–

–
–

So
ci

od
em

og
ra

ph
ic

 c
ha

ra
ct

er
is

ti
cs

Ag
e 

(y
ea

rs
)

 �
U

nd
er

 3
0

24
.6

 (4
79

)
28

.8
 (1

38
)

1
<

0.
00

1
1

0.
00

1
26

.5
 (3

88
)

39
.2

 (1
52

)
1

0.
00

5
1

0.
13

6

 �
30

–4
4

35
.3

 (6
88

)
28

.3
 (1

95
)

0.
98

 (0
.7

6 
to

 1
.2

7)
0.

82
 (0

.6
1 

to
 1

.1
0)

37
.8

 (5
53

)
40

.9
 (2

26
)

1.
07

 (0
.8

2 
to

 1
.4

0)
0.

79
 (0

.5
7 

to
 1

.0
9)

 �
45

 a
nd

 o
ve

r
40

.2
 (7

83
)

19
.7

 (1
54

)
0.

60
 (0

.4
6 

to
 0

.7
9)

0.
58

 (0
.4

3 
to

 0
.7

9)
35

.7
 (5

22
)

31
.8

 (1
66

)
0.

72
 (0

.5
5 

to
 0

.9
5)

0.
71

 (0
.5

0 
to

 1
.0

0)

Se
xu

al
 id

en
tit

y

 �
G

ay
86

.1
 (1

67
8)

26
.5

 (4
44

)
1

<
0.

00
1

1
0.

00
3

83
.4

 (1
22

0)
39

.3
 (4

79
)

1
<

0.
00

1
1

0.
23

5

 �
Bi

se
xu

al
‡

14
.0

 (2
72

)
15

.8
 (4

3)
0.

52
 (0

.3
7 

to
 0

.7
4)

0.
58

 (0
.4

0 
to

 0
.8

3)
16

.6
 (2

43
)

26
.8

 (6
5)

0.
56

 (0
.4

2 
to

 0
.7

7)
0.

80
 (0

.5
6 

to
 1

.1
5)

Et
hn

ic
ity

 �
W

hi
te

§
88

.6
 (1

72
8)

24
.5

 (4
24

)
1

0.
21

9
–

n.
a.

87
.8

 (1
28

4)
36

.7
 (4

71
)

1
0.

29
0

–
n.

a.

 �
Al

l o
th

er
 e

th
ni

c 
gr

ou
ps

¶
11

.4
 (2

22
)

28
.4

 (6
3)

1.
22

 (0
.8

9 
to

 1
.6

6)
–

12
.2

 (1
79

)
40

.8
 (7

3)
1.

19
 (0

.8
6 

to
 1

.6
4)

–

Co
un

tr
y 

of
 

re
si

de
nc

e 
in

 
th

e 
U

K

 �
En

gl
an

d
86

.1
 (1

67
9)

27
.0

 (4
54

)
1

<
0.

00
1

1
<

0.
00

1
84

.3
 (1

23
3)

39
.9

 (4
91

)
1

<
0.

00
1

1
<

0.
00

1

 �
O

ut
si

de
 

En
gl

an
d

13
.9

 (2
71

)
12

.2
 (3

3)
0.

37
 (0

.2
6 

to
 0

.5
5)

0.
37

 (0
.2

5 
to

 0
.5

5)
15

.7
 (2

30
)

23
.0

 (5
3)

0.
45

 (0
.3

3 
to

 0
.6

3)
0.

53
 (0

.3
6 

to
 0

.7
8)

Bo
rn

 in
 th

e 
U

K

 �
Ye

s
78

.1
 (1

52
3)

24
.2

 (3
68

)
1

0.
12

1
1

0.
58

8
76

.9
 (1

12
5)

33
.9

 (3
81

)
1

<
0.

00
1

1
0.

00
3

 �
N

o
21

.9
 (4

27
)

27
.9

 (1
19

)
1.

21
 (0

.9
5 

to
 1

.5
4)

0.
93

 (0
.7

1 
to

 1
.2

2)
23

.1
 (3

38
)

48
.2

 (1
63

)
1.

82
 (1

.4
2 

to
 2

.3
3)

1.
58

 (1
.1

7 
to

 2
.1

4)

Hi
gh

es
t 

ed
uc

at
io

na
l 

qu
al

ifi
ca

tio
n

 �
De

gr
ee

 o
r 

hi
gh

er
59

.0
 (1

14
9)

27
.1

 (3
11

)
1

0.
01

1
1

0.
06

5
57

.4
 (8

40
)

42
.0

 (3
53

)
1

<
0.

00
1

1
0.

02
9

 �
Be

lo
w

 d
eg

re
e

41
.1

 (8
00

)
22

.0
 (1

76
)

0.
76

 (0
.6

1 
to

 0
.9

4)
0.

80
 (0

.6
4 

to
 1

.0
1)

42
.6

 (6
23

)
30

.7
 (1

91
)

0.
61

 (0
.4

9 
to

 0
.7

6)
0.

75
 (0

.5
7 

to
 0

.9
7)

Em
pl

oy
ed

 (i
nc

. 
fu

rlo
ug

h*
*)

 �
Ye

s
77

.2
 (1

49
7)

25
.3

 (3
78

)
1

0.
65

6
–

n.
a.

74
.9

 (1
09

5)
37

.9
 (4

15
)

1
0.

32
7

–
n.

a.

 �
N

o
22

.8
 (4

42
)

24
.2

 (1
07

)
0.

95
 (0

.7
4 

to
 1

.2
1)

–
25

.2
 (3

68
)

35
.1

 (1
29

)
0.

88
 (0

.6
9 

to
 1

.1
3)

–

H
ea

lt
h-

re
la

te
d 

fa
ct

or
s

HI
V 

st
at

us

 �
N

eg
at

iv
e/

U
nk

no
w

n
89

.9
 (1

75
3)

25
.2

 (4
42

)
1

0.
46

2
1

0.
75

3
89

.4
 (1

30
8)

36
.0

 (4
71

)
1

0.
00

8
1

<
0.

00
1

 �
Po

si
tiv

e
10

.1
 (1

97
)

22
.8

 (4
5)

0.
88

 (0
.6

2 
to

 1
.2

5)
1.

06
 (0

.7
2 

to
 1

.5
6)

10
.6

 (1
55

)
47

.1
 (7

3)
1.

58
 (1

.1
3 

to
 2

.2
1)

2.
88

 (1
.9

4 
to

 4
.2

8)

Co
nt

in
ue

d

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 M

ay 21, 2025
 

h
ttp

://sti.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
21 Ju

ly 2022. 
10.1136/sextran

s-2022-055429 o
n

 
S

ex T
ran

sm
 In

fect: first p
u

b
lish

ed
 as 

http://sti.bmj.com/


229Brown JRG, et al. Sex Transm Infect 2023;99:226–238. doi:10.1136/sextrans-2022-055429

Original research

Lo
ok

ba
ck

 
pe

ri
od

 (p
er

io
d 

nu
m

be
r)

M
ar

ch
–J

un
e/

Ju
ly

 2
02

0 
(P

1)
Ju

ly
–N

ov
em

be
r/

D
ec

em
be

r 
20

20
 (P

2)

Sa
m

pl
e 

co
m

po
si

ti
on

, c
ol

 
%

 (n
)

(R
ow

) %
 

re
po

rt
in

g 
a 

re
ce

nt
 S

TI
 

te
st

 (n
)

uO
R 

(9
5%

 C
I) 

fo
r 

re
po

rt
in

g 
a 

re
ce

nt
 

ST
I t

es
t

P 
va

lu
e

aO
R 

(9
5%

 C
I)*

 fo
r 

re
po

rt
in

g 
a 

re
ce

nt
 

ST
I t

es
t

P 
va

lu
e

Sa
m

pl
e 

co
m

po
si

ti
on

, c
ol

 
%

 (n
)

(R
ow

) %
 

re
po

rt
in

g 
a 

re
ce

nt
 S

TI
 

te
st

 (n
)

uO
R 

(9
5%

 C
I) 

fo
r 

re
po

rt
in

g 
a 

re
ce

nt
 

ST
I t

es
t

P 
va

lu
e

aO
R 

(9
5%

 C
I)*

 fo
r 

re
po

rt
in

g 
a 

re
ce

nt
 

ST
I t

es
t

P 
va

lu
e

Pr
EP

 u
se

 (i
n 

th
e 

lo
ok

ba
ck

 p
er

io
d)

 �
N

o
86

.4
 (1

67
7)

19
.9

 (3
33

)
1

<
0.

00
1

1
<

0.
00

1
77

.0
 (1

12
5)

25
.2

 (2
84

)
1

<
0.

00
1

1
<

0.
00

1

 �
Ye

s
13

.6
 (2

64
)

57
.2

 (1
51

)
5.

39
 (4

.1
1 

to
 7

.0
8)

4.
23

 (3
.1

0 
to

 5
.7

6)
23

.1
 (3

37
)

77
.2

 (2
60

)
10

.0
 (7

.5
0 

to
 1

3.
33

)
7.

83
 (5

.6
5 

to
 1

0.
86

)

Li
fe

 s
at

is
fa

ct
io

n 
le

ve
l

 �
M

ed
iu

m
–v

er
y 

hi
gh

68
.8

 (1
34

0)
24

.4
 (3

27
)

1
0.

36
8

–
n.

a.
75

.6
 (1

10
6)

37
.1

 (4
10

)
1

0.
87

5
–

n.
a.

 �
Lo

w
31

.2
 (6

08
)

26
.3

 (1
60

)
1.

11
 (0

.8
9–

1.
38

)
–

24
.4

 (3
57

)
37

.5
 (1

34
)

1.
02

 (0
.8

0 
to

 1
.3

1)
–

Se
xu

al
 b

eh
av

io
ur

 (i
n 

th
e 

lo
ok

ba
ck

 p
er

io
d)

N
o.

 o
f C

AS
 

pa
rt

ne
rs

 �
N

on
e

62
.1

 (1
21

1)
18

.9
 (2

29
)

1
<

0.
00

1
1

<
0.

00
1

43
.2

 (6
32

)
21

.0
 (1

33
)

1
<

0.
00

1
1

<
0.

00
1

 �
O

ne
20

.4
 (3

98
)

27
.9

 (1
11

)
1.

66
 (1

.2
8 

to
 2

.1
6)

1.
66

 (1
.2

4 
to

 2
.2

0)
23

.7
 (3

46
)

30
.6

 (1
06

)
1.

66
 (1

.2
3 

to
 2

.2
3)

1.
50

 (1
.0

7 
to

 2
.1

0)

 �
M

ul
tip

le
17

.5
 (3

41
)

43
.1

 (1
47

)
3.

25
 (2

.5
1 

to
 4

.2
1)

2.
13

 (1
.5

8 
to

 2
.8

7)
33

.2
 (4

85
)

62
.9

 (3
05

)
6.

36
 (4

.8
7 

to
 8

.2
9)

3.
44

 (2
.5

4 
to

 4
.6

5)

*A
dj

us
tin

g 
fo

r: 
ag

e;
 s

ex
ua

l i
de

nt
ity

; c
ou

nt
ry

 o
f r

es
id

en
ce

; b
or

n 
in

 th
e 

U
K;

 e
du

ca
tio

n;
 li

vi
ng

 w
ith

 p
ar

tn
er

; H
IV

 s
ta

tu
s; 

Pr
EP

 u
se

; C
AS

.
†C

is
ge

nd
er

 M
SM

.
‡I

nc
lu

di
ng

 ‘B
is

ex
ua

l’ 
(S

1:
 n

=
22

0;
 S

2:
 n

=
17

9)
; ‘

O
th

er
’ (

S1
: n

=
44

; S
2:

 n
=

50
); 

‘S
tr

ai
gh

t’ 
(S

1:
 n

=
8;

 S
2:

 n
=

14
).

§I
nc

lu
di

ng
 ‘W

hi
te

 B
rit

is
h’

 (S
1:

 n
=

14
26

; S
2:

 n
=

10
45

); 
‘W

hi
te

 Ir
is

h’
 (S

1:
 n

=
75

; S
2:

 n
=

55
); 

‘W
hi

te
 o

th
er

’ (
S1

: n
=

22
7;

 S
2:

 n
=

18
4)

.
¶I

nc
lu

di
ng

 ‘B
la

ck
’ (

S1
: n

=
31

; S
2:

 n
=

41
); 

‘A
si

an
’ (

S1
: n

=
10

1;
 S

2:
 n

=
63

); 
‘M

ix
ed

 o
r o

th
er

’ (
S1

: n
=

90
; S

2:
 n

=
75

).
**

Th
e 

U
K 

go
ve

rn
m

en
t p

ai
d 

80
%

 o
f t

he
 s

al
ar

y 
of

 th
os

e 
w

ho
 w

er
e 

un
ab

le
 to

 w
or

k 
du

e 
to

 C
O

VI
D-

19
 re

st
ric

tio
ns

.15

aO
R,

 a
dj

us
te

d 
O

R;
 C

AS
, c

on
do

m
le

ss
 a

na
l s

ex
; C

I, 
co

nfi
de

nc
e 

in
te

rv
al

; M
SM

, m
en

 w
ho

 h
av

e 
se

x 
w

ith
 m

en
; n

.a
., 

no
t a

pp
lic

ab
le

; P
rE

P, 
pr

e-
ex

po
su

re
 p

ro
ph

yl
ax

is
; u

O
R,

 u
na

dj
us

te
d 

O
R.

Ta
bl

e 
1 

Co
nt

in
ue

d

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 M

ay 21, 2025
 

h
ttp

://sti.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
21 Ju

ly 2022. 
10.1136/sextran

s-2022-055429 o
n

 
S

ex T
ran

sm
 In

fect: first p
u

b
lish

ed
 as 

http://sti.bmj.com/


230 Brown JRG, et al. Sex Transm Infect 2023;99:226–238. doi:10.1136/sextrans-2022-055429

Original research

Ta
bl

e 
2 

So
ci

od
em

og
ra

ph
ic

, h
ea

lth
-r

el
at

ed
 fa

ct
or

s 
an

d 
se

xu
al

 b
eh

av
io

ur
s 

as
so

ci
at

ed
 w

ith
 re

po
rt

in
g 

te
st

in
g 

fo
r H

IV
 d

ur
in

g 
th

re
e 

pe
rio

ds
 o

f t
he

 fi
rs

t y
ea

r o
f t

he
 U

K’
s 

pa
nd

em
ic

 re
sp

on
se

Lo
ok

ba
ck

 
pe

ri
od

 
(p

er
io

d 
nu

m
be

r)

M
ar

ch
–J

un
e/

Ju
ly

 2
02

0 
(P

1)
Ju

ly
–N

ov
em

be
r/

D
ec

em
be

r 
20

20
 (P

2)
D

ec
em

be
r 

20
20

–M
ar

ch
/A

pr
il 

20
21

 (P
3)

Sa
m

pl
e 

co
m

po
si

ti
on

, 
co

l %
 (n

)

(R
ow

) %
 

re
po

rt
in

g 
a 

re
ce

nt
 

H
IV

 t
es

t 
(n

)

uO
R 

(9
5%

 C
I) 

fo
r 

re
po

rt
in

g 
a 

re
ce

nt
 H

IV
 

te
st

 (n
)

P 
va

lu
e

aO
R 

(9
5%

 C
I)*

 
fo

r r
ep

or
tin

g 
a 

re
ce

nt
 H

IV
 

te
st

 (n
)

P 
va

lu
e

Sa
m

pl
e 

co
m

po
si

ti
on

, 
co

l %
 (n

)

(R
ow

) %
 

re
po

rt
in

g 
a 

re
ce

nt
 

H
IV

 t
es

t 
(n

)

uO
R 

(9
5%

 C
I) 

fo
r 

re
po

rt
in

g 
a 

re
ce

nt
 H

IV
 

te
st

 (n
)

P 
va

lu
e

aO
R 

(9
5%

 C
I)*

 
fo

r 
re

po
rt

in
g 

a 
re

ce
nt

 H
IV

 
te

st
 (n

)
P 

va
lu

e

Sa
m

pl
e 

co
m

po
si

ti
on

, 
co

l %
 (n

)

(R
ow

) %
 

re
po

rt
in

g 
a 

re
ce

nt
 

H
IV

 t
es

t 
(n

)

uO
R 

(9
5%

 C
I) 

fo
r 

re
po

rt
in

g 
a 

re
ce

nt
 H

IV
 

te
st

 (n
)

P 
va

lu
e

aO
R 

(9
5%

 C
I)*

 
fo

r 
re

po
rt

in
g 

a 
re

ce
nt

 H
IV

 
te

st
 (n

)
P 

va
lu

e

Al
l†

10
0.

0 
(1

75
3)

29
.7

 (5
21

)
–

–
–

–
10

0.
0 

(1
30

8)
39

.4
 (5

15
)

–
–

–
–

10
0.

0 
(1

33
0)

40
.5

 (5
38

)
–

–
–

–

So
ci

od
em

og
ra

ph
ic

 c
ha

ra
ct

er
is

ti
cs

Ag
e 

(y
ea

rs
)

 �
U

nd
er

 3
0

26
.7

 (4
68

)
35

.3
 (1

65
)

1
<

0.
00

1
1

<
0.

00
1

28
.9

 (3
78

)
41

.0
 (1

55
)

1
<

0.
00

1
1

0.
31

1
25

.8
 (3

43
)

44
.6

 (1
53

)
1

<
0.

00
1

1
0.

02
4

 �
30

–4
4

35
.5

 (6
23

)
32

.6
 (2

03
)

0.
89

 (0
.6

9 
to

 
1.

14
)

0.
77

 (0
.5

8 
to

 
1.

01
)

37
.7

 (4
93

)
44

.6
 (2

20
)

1.
16

 (0
.8

8 
to

 
1.

52
)

0.
95

 (0
.6

8 
to

 
1.

32
)

35
.1

 (4
66

)
45

.9
 (2

14
)

1.
05

 (0
.8

0 
to

 
1.

40
)

0.
97

 (0
.7

1 
to

 1
.3

3)

 �
45

 a
nd

 
ov

er
37

.8
 (6

62
)

23
.1

 (1
53

)
0.

55
 (0

.4
2 

to
 

0.
72

)
0.

54
 (0

.4
0 

to
 

0.
72

)
33

.4
 (4

37
)

32
.0

 (1
40

)
0.

68
 (0

.5
1 

to
 

0.
90

)
0.

77
 (0

.5
4 

to
 

1.
10

)
39

.1
 (5

20
)

32
.9

 (1
71

)
0.

61
 (0

.4
6 

to
 

0.
81

)
0.

68
 (0

.4
9 

to
 0

.9
4)

Se
xu

al
 

id
en

tit
y

 �
G

ay
85

.1
 (1

49
2)

31
.4

 (4
69

)
1

<
0.

00
1

1
0.

00
2

82
.4

 (1
07

8)
42

.0
 (4

53
)

1
<

0.
00

1
1

0.
08

6
83

.4
 (1

10
9)

42
.6

 (4
72

)
1

<
0.

00
1

1
0.

03
6

 �
Bi

se
xu

al
‡

14
.9

 (2
61

)
19

.9
 (5

2)
0.

54
 (0

.3
9 

to
 

0.
75

)
0.

59
 (0

.4
2 

to
 

0.
82

)
17

.6
 (2

30
)

27
.0

 (6
2)

0.
51

 (0
.3

7 
to

 
0.

70
)

0.
72

 (0
.5

0 
to

 
1.

05
)

16
.6

 (2
21

)
29

.9
 (6

6)
0.

57
 (0

.4
2 

to
 

0.
78

)
0.

69
 (0

.4
9 

to
 0

.9
8)

Et
hn

ic
ity

 �
W

hi
te

§
88

.5
 (1

55
2)

29
.6

 (4
60

)
1

0.
83

6
–

n.
a.

87
.2

 (1
14

1)
39

.3
 (4

48
)

1
0.

83
3

–
n.

a.
90

.0
 (1

19
7)

40
.3

 (4
82

)
1

0.
68

3
–

n.
a.

 �
Al

l o
th

er
 

et
hn

ic
 

gr
ou

ps
¶

11
.5

 (2
01

)
30

.4
 (6

1)
1.

03
 (0

.7
5 

to
 

1.
42

)
–

12
.8

 (1
67

)
40

.1
 (6

7)
1.

04
 (0

.7
4 

to
 

1.
44

)
–

10
.0

 (1
33

)
42

.1
 (5

6)
1.

08
 (0

.7
5 

to
 

1.
55

)
–

Co
un

tr
y 

of
 

re
si

de
nc

e 
in

 
th

e 
U

K

 �
En

gl
an

d
85

.5
 (1

49
9)

31
.1

 (4
66

)
1

0.
00

2
1

0.
00

9
83

.4
 (1

09
1)

41
.9

 (4
57

)
1

<
0.

00
1

1
0.

00
8

83
.4

 (1
10

9)
41

.7
 (4

62
)

1
0.

04
3

1
0.

11
4

 �
O

ut
si

de
 

En
gl

an
d

14
.5

 (2
54

)
21

.7
 (5

5)
0.

61
 (0

.4
5 

to
 

0.
84

)
0.

64
 (0

.4
6 

to
 

0.
90

)
16

.6
 (2

17
)

26
.7

 (5
8)

0.
51

 (0
.3

7 
to

 
0.

70
)

0.
60

 (0
.4

1 
to

 
0.

88
)

16
.6

 (2
21

)
34

.4
 (7

6)
0.

73
 (0

.5
4 

to
 

0.
99

)
0.

76
 (0

.5
4 

to
 1

.0
7)

Bo
rn

 in
 th

e 
U

K

 �
Ye

s
78

.3
 (1

37
3)

29
.0

 (3
98

)
1

0.
20

5
1

0.
74

2
76

.3
 (9

98
)

34
.9

 (3
48

)
1

<
0.

00
1

1
<

0.
00

1
78

.5
 (1

04
4)

38
.2

 (3
99

)
1

0.
00

2
1

0.
15

6

 �
N

o
21

.7
 (3

80
)

32
.4

 (1
23

)
1.

17
 (0

.9
2–

1.
50

)
0.

96
 (0

.7
3–

1.
25

)
23

.7
 (3

10
)

53
.9

 (1
67

)
2.

18
 (1

.6
8 

to
 

2.
82

)
1.

95
 (1

.4
2 

to
 

2.
67

)
21

.5
 (2

86
)

48
.6

 (1
39

)
1.

53
 (1

.1
7 

to
 

1.
99

)
1.

24
 (0

.9
2 

to
 1

.6
8)

Hi
gh

es
t 

ed
uc

at
io

na
l 

qu
al

ifi
ca

tio
n

 �
De

gr
ee

 o
r 

hi
gh

er
58

.9
 (1

03
1)

30
.8

 (3
17

)
1

0.
26

8
1

0.
79

1
58

.8
 (7

69
)

43
.8

 (3
37

)
1

<
0.

00
1

1
0.

19
9

56
.2

 (7
48

)
44

.1
 (3

30
)

1
0.

00
2

1
0.

22
3

 �
Be

lo
w

 
de

gr
ee

41
.2

 (7
21

)
28

.3
 (2

04
)

0.
89

 (0
.7

2–
1.

10
)

0.
97

 (0
.7

7–
1.

22
)

41
.2

 (5
39

)
33

.0
 (1

78
)

0.
63

 (0
.5

0 
to

 
0.

79
)

0.
83

 (0
.6

3 
to

 
1.

10
)

43
.8

 (5
82

)
35

.7
 (2

08
)

0.
70

 (0
.5

6 
to

 
0.

88
)

0.
85

 (0
.6

6 
to

 1
.1

0)

Em
pl

oy
ed

 
(in

c.
 

fu
rlo

ug
h*

*)

Co
nt

in
ue

d

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 M

ay 21, 2025
 

h
ttp

://sti.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
21 Ju

ly 2022. 
10.1136/sextran

s-2022-055429 o
n

 
S

ex T
ran

sm
 In

fect: first p
u

b
lish

ed
 as 

http://sti.bmj.com/


231Brown JRG, et al. Sex Transm Infect 2023;99:226–238. doi:10.1136/sextrans-2022-055429

Original research

Lo
ok

ba
ck

 
pe

ri
od

 
(p

er
io

d 
nu

m
be

r)

M
ar

ch
–J

un
e/

Ju
ly

 2
02

0 
(P

1)
Ju

ly
–N

ov
em

be
r/

D
ec

em
be

r 
20

20
 (P

2)
D

ec
em

be
r 

20
20

–M
ar

ch
/A

pr
il 

20
21

 (P
3)

Sa
m

pl
e 

co
m

po
si

ti
on

, 
co

l %
 (n

)

(R
ow

) %
 

re
po

rt
in

g 
a 

re
ce

nt
 

H
IV

 t
es

t 
(n

)

uO
R 

(9
5%

 C
I) 

fo
r 

re
po

rt
in

g 
a 

re
ce

nt
 H

IV
 

te
st

 (n
)

P 
va

lu
e

aO
R 

(9
5%

 C
I)*

 
fo

r r
ep

or
tin

g 
a 

re
ce

nt
 H

IV
 

te
st

 (n
)

P 
va

lu
e

Sa
m

pl
e 

co
m

po
si

ti
on

, 
co

l %
 (n

)

(R
ow

) %
 

re
po

rt
in

g 
a 

re
ce

nt
 

H
IV

 t
es

t 
(n

)

uO
R 

(9
5%

 C
I) 

fo
r 

re
po

rt
in

g 
a 

re
ce

nt
 H

IV
 

te
st

 (n
)

P 
va

lu
e

aO
R 

(9
5%

 C
I)*

 
fo

r 
re

po
rt

in
g 

a 
re

ce
nt

 H
IV

 
te

st
 (n

)
P 

va
lu

e

Sa
m

pl
e 

co
m

po
si

ti
on

, 
co

l %
 (n

)

(R
ow

) %
 

re
po

rt
in

g 
a 

re
ce

nt
 

H
IV

 t
es

t 
(n

)

uO
R 

(9
5%

 C
I) 

fo
r 

re
po

rt
in

g 
a 

re
ce

nt
 H

IV
 

te
st

 (n
)

P 
va

lu
e

aO
R 

(9
5%

 C
I)*

 
fo

r 
re

po
rt

in
g 

a 
re

ce
nt

 H
IV

 
te

st
 (n

)
P 

va
lu

e

 �
Ye

s
77

.7
 (1

35
5)

30
.2

 (4
09

)
1

0.
54

9
–

n.
a.

75
.4

 (9
86

)
40

.1
 (3

95
)

1
0.

37
2

–
n.

a.
78

.0
 (1

03
7)

41
.6

 (4
31

)
1

0.
11

9
–

n.
a.

 �
N

o
22

.3
 (3

88
)

28
.6

 (1
11

)
0.

93
 (0

.7
2–

1.
19

)
–

24
.6

 (3
22

)
37

.3
 (1

20
)

0.
89

 (0
.6

9 
to

 
1.

15
)

–
22

.0
 (2

93
)

36
.5

 (1
07

)
0.

81
 (0

.6
2 

to
 

1.
06

)
–

H
ea

lt
h-

re
la

te
d 

fa
ct

or
s

Pr
EP

 u
se

 (i
n 

th
e 

lo
ok

ba
ck

 
pe

rio
d)

 �
N

o
84

.9
 (1

48
1)

24
.4

 (3
62

)
1

<
0.

00
1

1
<

0.
00

1
74

.2
 (9

70
)

25
.4

 (2
46

)
1

<
0.

00
1

1
<

0.
00

1
76

.8
 (1

02
2)

29
.5

 (3
01

)
1

<
0.

00
1

1
<

0.
00

1

 �
Ye

s
15

.1
 (2

64
)

59
.5

 (1
57

)
4.

54
 (3

.4
5 

to
 

5.
96

)
3.

56
 (2

.6
2 

to
 

4.
83

)
25

.8
 (3

37
)

79
.8

 (2
69

)
11

.6
4 

(8
.6

0 
to

 
15

.7
6)

7.
70

 (5
.5

1 
to

 
10

.7
6)

23
.2

 (3
08

)
77

.0
 (2

37
)

8.
00

 (5
.9

4 
to

 
10

.7
6)

5.
71

 (4
.1

2 
to

 7
.9

1)

Li
fe

 
sa

tis
fa

ct
io

n 
le

ve
l

 �
M

ed
iu

m
–

ve
ry

 h
ig

h
69

.0
 (1

20
8)

29
.1

 (3
51

)
1

0.
38

2
–

n.
a.

75
.5

 (9
88

)
38

.8
 (3

83
)

1
0.

43
0

–
n.

a.
75

.2
 (9

98
)

41
.5

 (4
14

)
1

0.
22

3
–

n.
a.

 �
Lo

w
31

.0
 (5

43
)

31
.1

 (1
69

)
1.

10
 (0

.8
8 

to
 

1.
37

)
–

24
.5

 (3
20

)
41

.3
 (1

32
)

1.
12

 (0
.8

6 
to

 
1.

43
)

–
24

.8
 (3

29
)

37
.7

 (1
24

)
0.

85
 (0

.6
6–

1.
10

)
–

Se
xu

al
 b

eh
av

io
ur

 (i
n 

th
e 

lo
ok

ba
ck

 p
er

io
d)

N
o.

 o
f C

AS
 

pa
rt

ne
rs

 �
N

on
e

63
.0

 (1
10

5)
23

.3
 (2

57
)

1
<

0.
00

1
1

<
0.

00
1

43
.8

 (5
73

)
23

.2
 (1

33
)

1
<

0.
00

1
1

<
0.

00
1

50
.0

 (6
65

)
30

.2
 (2

01
)

1
<

0.
00

1
1

<
0.

00
1

 �
O

ne
20

.8
 (3

64
)

33
.8

 (1
23

)
1.

68
 (1

.3
0 

to
 

2.
18

)
1.

64
 (1

.2
4 

to
 

2.
17

)
24

.9
 (3

25
)

36
.6

 (1
19

)
1.

91
 (1

.4
2 

to
 

2.
57

)
1.

77
 (1

.2
6 

to
 

2.
49

)
24

.7
 (3

29
)

37
.4

 (1
23

)
1.

38
 (1

.0
4 

to
 

1.
82

)
1.

21
 (0

.8
9 

to
 1

.6
4)

 �
M

ul
tip

le
16

.2
 (2

84
)

49
.7

 (1
41

)
3.

25
 (2

.4
8 

to
 

4.
27

)
2.

07
 (1

.5
2 

to
 

2.
81

)
31

.4
 (4

10
)

64
.2

 (2
63

)
5.

92
 (4

.4
7 

to
 

7.
83

)
3.

00
 (2

.1
6 

to
 

4.
17

)
25

.3
 (3

36
)

63
.7

 (2
14

)
4.

05
 (3

.0
7 

to
 

5.
34

)
2.

10
 (1

.5
2 

to
 2

.8
9)

*A
dj

us
tin

g 
fo

r: 
ag

e;
 s

ex
ua

l i
de

nt
ity

; c
ou

nt
ry

 o
f r

es
id

en
ce

; b
or

n 
in

 th
e 

U
K;

 e
du

ca
tio

n;
 li

vi
ng

 w
ith

 p
ar

tn
er

; P
rE

P 
us

e;
 C

AS
.

†C
is

ge
nd

er
 M

SM
 th

at
 re

po
rt

 a
 n

eg
at

iv
e 

or
 u

nk
no

w
n 

HI
V 

st
at

us
.

‡I
nc

lu
di

ng
 ‘B

is
ex

ua
l’ 

(S
1:

 n
=

21
0;

 S
2:

 n
=

16
9;

 S
3:

 n
=

17
1)

; ‘
O

th
er

’ (
S1

: n
=

43
; S

2:
 n

=
47

; S
3:

 n
=

44
); 

‘S
tr

ai
gh

t’ 
(S

1:
 n

=
8;

 S
2:

 n
=

14
; S

3:
 n

=
6)

.
§I

nc
lu

di
ng

 ‘W
hi

te
 B

rit
is

h’
 (S

1:
 n

=
12

88
; S

2:
 n

=
92

4;
 S

3:
 n

=
10

00
); 

‘W
hi

te
 Ir

is
h’

 (S
1:

 n
=

64
; S

2:
 n

=
50

; S
3:

 n
=

42
); 

‘W
hi

te
 o

th
er

’ (
S1

: n
=

20
0;

 S
2:

 n
=

16
7;

 S
3:

 n
=

15
5)

.
¶I

nc
lu

di
ng

 ‘B
la

ck
’ (

S1
: n

=
24

; S
2:

 n
=

38
; S

3:
 n

=
22

); 
‘A

si
an

’ (
S1

: n
=

98
; S

2:
 n

=
61

; S
3:

 n
=

52
); 

‘M
ix

ed
 o

r o
th

er
’ (

S1
: n

=
79

; S
2:

 n
=

68
; S

3:
 n

=
59

).
**

Th
e 

U
K 

go
ve

rn
m

en
t p

ai
d 

80
%

 o
f t

he
 s

al
ar

y 
of

 th
os

e 
w

ho
 w

er
e 

un
ab

le
 to

 w
or

k 
du

e 
to

 C
O

VI
D-

19
 re

st
ric

tio
ns

.15

aO
R,

 a
dj

us
te

d 
O

R;
 C

AS
, c

on
do

m
le

ss
 a

na
l s

ex
; C

I, 
co

nfi
de

nc
e 

in
te

rv
al

; M
SM

, m
en

 w
ho

 h
av

e 
se

x 
w

ith
 m

en
; n

.a
., 

no
t a

pp
lic

ab
le

; P
rE

P, 
pr

e-
ex

po
su

re
 p

ro
ph

yl
ax

is
; u

O
R,

 u
na

dj
us

te
d 

O
R.

Ta
bl

e 
2 

Co
nt

in
ue

d

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 M

ay 21, 2025
 

h
ttp

://sti.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
21 Ju

ly 2022. 
10.1136/sextran

s-2022-055429 o
n

 
S

ex T
ran

sm
 In

fect: first p
u

b
lish

ed
 as 

http://sti.bmj.com/


232 Brown JRG, et al. Sex Transm Infect 2023;99:226–238. doi:10.1136/sextrans-2022-055429

Original research

physical sex partners (P1: 8.1%; P2: 21.8%; P3: 14.4%, 
p<0.001); multiple CAS partners (P1: 17.5%; P2: 33.2%; P3: 
27.6%, p<0.001); and use of chemsex drugs (P1: 3.7%; P2: 
6.0%; P3: 3.8%, p=0.002).

Changes in STI/HIV testing over time
Among all participants, 25.0% reported STI testing in P1, 
increasing to 37.2% by P2 (p<0.001) (table 1; online supple-
mental appendix 5). Among those reporting a recent STI test in 
P1, around one-third (34.5%) tested in-person at a healthcare 
facility, with this almost doubling (69.9%) in P2. Among HIV-
negative/unknown participants, 29.7% reported recent HIV 
testing in P1, increasing to 39.4% during P2 and 40.5% during 
P3 (p<0.001) (table 2; online supplemental appendix 5). Among 
those reporting recent HIV testing in P1, only one-quarter 
(26.3%) tested in-person in a healthcare facility, compared with 
53.8% in P2 and 44.6% in P3 (online supplemental appendix 5).

STI testing
Adjusting for variables associated with recent STI testing, we 
found that in P1, bisexually-identifying (vs gay-identifying) 
MSM were less likely to report recent testing (aOR: 0.58 (95% 
CI 0.40 to 0.83), p<0.001). MSM living in UK countries outside 
England (vs those living in England) were less likely to test during 
both P1 (aOR: 0.37 (95% CI 0.25 to 0.55), p<0.001) and P2 
(aOR: 0.53 (95% CI 0.36 to 0.78), p<0.001). In contrast, PrEP 
users (vs non-PrEP users) were more likely to test during P1 
(aOR: 4.23 (95% CI 3.10 to 5.76), p<0.001) and P2 (aOR: 
7.83 (95% CI 5.65 to 10.86), p<0.001). HIV-positive (vs HIV-
negative/unknown) MSM were also more likely to test during P2 
(aOR: 2.88 (95% CI 1.94 to 4.28), p<0.001), but not during P1.

When an interaction term for survey period was included, the 
likelihood of STI testing was significantly greater in P2 versus 
P1 for those born outside the UK (aOR: 1.58 (95% CI 1.06 to 
2.34), p=0.023); living with HIV (aOR: 2.58 (95% CI 1.53 to 
4.34), p<0.001); using PrEP (aOR: 1.90 (95% CI 1.25 to 2.88), 
p=0.003) and reporting multiple CAS partners (aOR: 2.20 
(95% CI 1.47 to 3.31), p<0.001).

HIV testing
Adjusting for variables associated with recent HIV testing, we 
found trends largely followed those of STI testing. Bisexually-
identifying (vs gay-identifying) MSM were less likely to test 
for HIV during both P1 (aOR: 0.59 (95% CI 0.42 to 0.82), 
p=0.002) and P3 (aOR: 0.69 (95% CI 0.49 to 0.98), p=0.036). 
PrEP users (vs non-PrEP users) were more likely to test during 
P1 (aOR: 3.56 (95% CI 2.62 to 4.83), p<0.001), P2 (aOR: 7.70 
(95% CI 5.51 to 10.76), p<0.001) and P3 (aOR: 5.71 (95% CI 
4.12 to 7.91), p<0.001).

When an interaction term for survey period was included, the 
likelihood of HIV testing was significantly greater in P2 versus 
P1 for those born outside the UK (aOR: 1.98 (95% CI 1.32 to 
2.96), p=0.001); using PrEP (aOR: 2.66 (95% CI 1.74 to 4.07), 
p<0.001) and reporting multiple CAS partners (aOR: 1.89 (95% 
CI 1.26 to 2.83), p=0.002). The likelihood of HIV testing was 
significantly greater in P3 versus P2 for participants reporting 
PrEP use (aOR: 1.91 (95% CI 1.25 to 2.91), p=0.003).

Unmet STI testing need
Among all participants, 26.0% had unmet STI testing need 
during P1, increasing to 32.4% during P2 (p<0.001) (table 3).

After adjustments, all other ethnic groups (vs white ethnicity) 
had greater unmet STI testing need, although just in P1 (aOR: 

1.44 (95% CI 1.05 to 1.98), p=0.023). Those living in UK 
countries outside England (vs those living in England; aOR: 
1.71 (95% CI 1.29 to 2.27), p<0.001) and HIV-positive (vs 
HIV-negative/unknown) MSM (aOR: 2.06 (95% CI 1.48 to 
2.86), p<0.001) also had greater unmet testing need during 
P1, although these associations were not seen in P2. Bisexually-
identifying (vs gay-identifying) MSM were found to have greater 
unmet testing need during P1 (aOR: 1.64 (95% CI 1.23 to 2.18), 
p=0.001) and P2 (aOR: 1.42 (95% CI 1.06 to 1.90), p=0.019), 
whereas PrEP users (vs non-PrEP users) had less unmet testing 
need during P2 (aOR: 0.38 (95% CI 0.28 to 0.52), p<0.001).

When an interaction term for survey period was included, the 
likelihood of having unmet STI testing need was significantly 
greater in P2 versus P1 for those unemployed (aOR: 1.51 (95% 
CI 1.05 to 2.17), p=0.025) and significantly lower for those 
reporting living with HIV (aOR: 0.42 (95% CI 0.26 to 0.68), 
p<0.001) and PrEP users (aOR: 0.36 (95% CI 0.23 to 0.55), 
p<0.001).

Unmet HIV testing need
Among all HIV-negative/unknown MSM, 22.9% had unmet 
HIV testing need during P1, increasing to 31.0% during P2, 
before declining during P3 (25.1%; p<0.001) (table 4).

Bisexually-identifying (vs gay-identifying) MSM had greater 
unmet HIV testing need during P1 (aOR: 1.65 (95% CI 1.23 
to 2.22), p=0.001) and P3 (aOR: 1.84 (95% CI 1.34 to 2.52), 
p<0.001), as did MSM living in countries outside England (vs 
those living in England) (P1=aOR: 1.48 (95% CI 1.10 to 2.01), 
p=0.011; P3=aOR: 1.41 (95% CI 1.02 to 1.95), p=0.035). 
MSM reporting low life satisfaction (vs medium-very high) levels 
were more likely to have unmet testing need during P3 (aOR: 
1.44 (95% CI 1.08 to 1.91), p=0.012). PrEP users (vs non-PrEP 
users) were less likely to have unmet HIV testing need during P2 
(aOR: 0.35 (95% CI 0.25 to 0.48), p<0.001) and P3 (aOR: 0.55 
(95% CI 0.39 to 0.77), p<0.001).

When an interaction term for survey period was included, the 
likelihood of having unmet HIV testing need was significantly 
greater in P3 versus P2 for those reporting a low level of life 
satisfaction (aOR: 1.70 (95% CI 1.17 to 2.47), p=0.005). The 
likelihood of having unmet HIV testing need was significantly 
lower in P2 versus P1 and in P3 versus P2 for PrEP users (aOR: 
0.23 (95% CI 0.15 to 0.36), p<0.001; aOR: 0.37 (95% CI 0.24 
to 0.58), p<0.001, respectively).

DISCUSSION
Large, community-based surveys of MSM living across the UK 
show a sizeable portion of participants engaged in STI/HIV risk 
behaviours during the UK’s first national lockdown. The prev-
alence of risk behaviours increased as restrictions eased and 
did not decline when restrictions were reinstated in late 2020. 
Testing for STIs and HIV mirrored these trends, as did having 
unmet need for testing. Unmet testing need was more common 
among bisexually-identifying MSM, UK residents living outside 
England, MSM reporting a low level of life satisfaction and all 
other ethnic groups except white, at least in the case of STI 
testing.

Howarth et al6 found a significant drop in sexual risk behav-
iours reported by MSM during the UK’s first national lockdown 
in comparison to prepandemic (eg, CAS in the last 3 months; 
36.6% vs 55.7%, respectively),6 13 although a sizeable propor-
tion continued to report risk behaviour (eg, new male part-
ners in the last 3 months; 46.8% vs 71.1%, respectively). We 
have observed that as restrictions eased from July 2020, the 
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proportion of MSM reporting risk behaviours increased signifi-
cantly such that prevalence was returning to prepandemic levels 
as restrictions eased during summer 2020.13 However, although 
participants’ sociodemographic profiles are largely comparable, 
the prepandemic 2017 survey sample may have disproportion-
ately recruited those engaged in risk behaviour, given their 
recruitment through applications primarily used to meet sex 
partners, possibly overestimating risk behaviour among MSM.16 
In contrast, the RiiSH-COVID surveys recruited more broadly so 
perhaps more indicative of behaviour in the general MSM popu-
lation. In terms of other evidence, it is worth noting that another 
UK study reported similarly large increases in sexual risk behav-
iour among MSM as restrictions were eased in summer 2020,11 
and a Dutch study observed that in the 2 months after the first 
Dutch lockdown, the proportion of participants reporting CAS 
had rebounded to prepandemic levels.17

STI testing positivity (excluding chlamydia) among those 
aged ≥25 years increased between 2019 and 2020,18 suggesting 
ongoing STI transmission. Although national surveillance data 
only provide insight for those engaging with SHS or community-
based chlamydia screening, our survey data suggest that unmet 
need for testing exceeded the rebound in STI/HIV testing after 
the first national lockdown. This was also found in a Dutch 
study where only 39% of participants reported catching-up with 
missed STI/HIV testing after the Netherlands’ first lockdown.17 
The inability for SHS to meet testing need in the UK could also 
be due to changes in healthcare seeking behaviour as social 
restrictions fluctuated.

It is concerning that unmet need—particularly during the first 
lockdown—appeared to be disproportionately greater among 
bisexually-identifying MSM, those reporting a low level of 
life satisfaction and all other ethnic groups except white, who 
already experience disproportionate STI/HIV burden.13 19 20 
Previous research has linked low psychological well-being with 
greater participation in risk behaviour.21 We found such an asso-
ciation during P3, with participants reporting poorer mental 
health more likely to have unmet HIV testing need, but no more 
likely to report HIV testing; this potentially reflects an impact on 
engaging in sexual risk behaviour after experiencing ‘lockdown 
fatigue’ and declining mental health resilience.22

We used the same study protocol and similar recruitment 
methods for each RiiSH-COVID survey and an earlier survey 
undertaken in 2017, resulting in large samples with broadly 
comparable sociodemographic profiles, and enabling compar-
isons with a prepandemic ‘benchmark’.12 13 Our findings also 
complement national surveillance data on SHS attendees by 
providing community-recruited samples of MSM, thereby 
enabling comparisons on risk behaviours and testing need in 
MSM who do and do not access SHS.

However, there are limitations. As cross-sectional surveys, 
associations between variables can be bidirectional and there-
fore we cannot infer causality. We also acknowledge the issue of 
temporality in participants’ behaviours. Additionally, the look-
back periods in each round were of unequal length, varying by 
a few weeks, and thus providing participants in different rounds 
with greater (or lesser) opportunity to engage in risk behaviour 
and/or use services. This reflects the pragmatic nature of the 
surveys and the decision to prioritise lockdown ‘milestones’ (eg, 
the start of a full lockdown) rather than specific dates, which 
would be more burdensome for participants to recall, and 
because of differences between the UK’s four nations in the exact 
date of these changes. However, the results from other studies 
suggest differences in lookback periods are unlikely to explain 
away our findings.11 17 Recruitment through an online survey Lo
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and through social media and dating applications will exclude 
MSM who do not use these platforms, are not seeking new sex 
partners and/or do not have internet access; potentially limiting 
the generalisability of our findings to all MSM. STI testing data 
were not available for P3 thereby limiting some comparisons. 
Nevertheless, guidelines state the importance of STI testing 
alongside HIV testing such that trends observed for HIV testing 
and unmet need during P3 may well reflect those for STIs.1 23

Given the small number of migrants and participants from 
ethnic minority groups (despite attempts to boost the number 
of participants from these groups by using different images and 
social media platforms to promote our survey), we needed to 
categorise country of birth and ethnicity as binary variables 
thereby overlooking substantive differences in sexual health 
within these groups.13 19 Likewise, as the majority of partici-
pants were cisgender MSM, we were unable to make mean-
ingful inferences on barriers to access and sexual health needs 
of gender minorities.24 25 The variables we derived to try and 
capture unmet STI/HIV testing need were informed by national 
guidelines,1 which advise quarterly STI and HIV testing in MSM 
engaging in certain risk behaviours. We acknowledge that this is 
a crude measure and does not take account of subjective risk, for 
example, participants needing to test for HIV if their partner has 
an undetectable HIV viral load,26 but we were unable to measure 
this in our surveys.

The high proportion of MSM considered to have unmet STI/
HIV testing need throughout the periods of social restrictions 
and reconfiguration of SHS provision should be of concern to 
sexual healthcare workers and policymakers, particularly its 
disproportionate impact on certain groups. There are many 
reasons why MSM may have been less likely to test and/or have 
postponed testing, including: considering it a lower priority in 
the context of the ongoing pandemic; wanting to avoid perceived 
potential for judgement by SHS; avoid potential COVID-19 
transmission from attending SHS in-person; or being unable to 
adjust to SHS reconfiguration to remote services. Our observa-
tions suggest that for some men, such as those taking HIV PrEP 
(where we observed an almost doubling of reported use between 
P1 and P2 likely due to the introduction of routinely commis-
sioned and available PrEP in the latter half of 202027), SHS were 
able to meet their testing needs. In contrast, SHS may need 
to target testing campaigns and provision to those with rela-
tively high unmet need, including bisexually-identifying MSM, 
ethnic minorities and those whose mental health has been most 
adversely affected by the pandemic. Ensuring flexible, equitable 
access to SHS is essential in meeting need and widening access to 
testing, and offers opportunities for proactive promotion of HIV 
PrEP services to those eligible.

There is evidence that sexual risk behaviour in MSM 
rebounded to prepandemic levels once restrictions were 
eased.11 17 Given the ongoing COVID-19 pandemic, and with 
many countries implementing new restrictions towards the end 
of 2021,28 there is a need for increased testing capacity in SHS 
and targeted testing campaigns to accommodate testing backlogs 
and to meet need related to rebounding risk behaviours and STI/
HIV transmission as restrictions ease. To mitigate inequalities 
in access, ongoing surveillance and observational research can 
help identify whether newly reconfigured remote services are 
equitable and, indeed, whether, where and for whom in-person 
services must remain open.
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