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On July 23, 2022, the World Health Organization 
(WHO) declared a Public Health Emergency of 

International Concern for the global mpox (formerly 
known as monkeypox) outbreak (1). By late March 
2023, more than 85,000 confirmed mpox cases had 
been reported across 110 countries (2). Monkeypox 
virus, the cause of mpox, can be transmitted through 
close, personal contact with an infected person, in-
cluding during sex (1). The mpox outbreak that began 
in 2022 was international, predominantly transmitted 

through sexual networks, and disproportionately af-
fected gay, bisexual, and other men who have sex 
with men (GBMSM) (1,3–6).

Mpox was detected in the United Kingdom in 
May 2022, but community transmission was estimat-
ed to have started the previous month (3,5). UK case 
numbers peaked in July 2022 and reached >3,500 cases 
across the country by the end of 2022. The UK Health 
Security Agency (UKHSA) enacted measures to curb 
rising incidence, including raising public health 
awareness, advising a 21-day self-isolation period for 
persons with an mpox diagnosis, undertaking com-
prehensive contact-tracing of recent close sexual con-
tacts, and recommending a targeted vaccination cam-
paign using the modified vaccinia Ankara vaccine 
(7). UKHSA closely worked with community-based 
organizations to inform public health messaging to 
raise awareness and reduce the risk for mpox (8–10). 
An expert consensus panel that included UKHSA and 
national and community sexual health organizations 
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During the 2022 multicountry mpox outbreak, the United 
Kingdom identified cases beginning in May. UK cases 
increased in June, peaked in July, then rapidly declined 
after September 2022. Public health responses included 
community-supported messaging and targeted mpox vac-
cination among eligible gay, bisexual, and other men who 
have sex with men (GBMSM). Using data from an online 
survey of GBMSM during November–December 2022, 
we examined self-reported mpox diagnoses, behavioral 
risk modification, and mpox vaccination offer and uptake. 

Among 1,333 participants, only 35 (2.6%) ever tested 
mpox-positive, but 707 (53%) reported behavior modifica-
tion to avoid mpox. Among vaccine-eligible GBMSM, up-
take was 69% (95% CI 65%–72%; 601/875) and was 92% 
(95% CI 89%–94%; 601/655) among those offered vac-
cine. GBMSM self-identifying as bisexual, reporting lower 
educational qualifications, or identifying as unemployed 
were less likely to be vaccinated. Equitable offer and pro-
vision of mpox vaccine are needed to minimize the risk 
for future outbreaks and mpox-related health inequalities.
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estimated that 111,000 persons would be eligible for 
mpox vaccination in the United Kingdom, including 
103,000 GBMSM and 8,000 healthcare and outreach 
workers (11). The vaccination campaign began in 
June 2022 and provided 70,837 first doses and 31,827 
second doses by the end of May 2023 (12). UK case 
numbers rapidly subsided by the end of September 
2022, and few cases were reported in 2023 (13).

Vaccine delivery was initially targeted to sexual 
health services (SHS) in London because 69% of cases 
through September 2022 were among residents of the 
city (11). National guidance recommended GBMSM 
at highest risk for mpox could be identified among 
persons seeking care at SHS by using similar mark-
ers of risk used to identify persons eligible for HIV 
preexposure prophylaxis (PrEP), irrespective of HIV 
status (7,14). Vaccine eligibility criteria included a his-
tory of multiple recent sexual partners, group sex, or 
attending sex-on-premises venues, or a diagnosis of a 
bacterial sexually transmitted infection (STI). Initial-
ly, first doses were offered to eligible SHS clients as a 
subcutaneous injection (7,15). Later, fractional dosing 
via intradermal administration also was pilot tested 
and rolled out to maximize the coverage of the avail-
able vaccine supply (16). Observational, real-world 
studies reported 78%–86% vaccine effectiveness in 
preventing symptomatic mpox (17,18).

In response to the UK mpox outbreak, UKHSA 
rapidly deployed the Reducing inequalities in Sexual 
Health (RiiSH)-Mpox survey during November 24–
December 19, 2022. RiiSH-Mpox was designed to as-
sess the effects of the mpox outbreak on the health, 
well-being, sexual behavior, and SHS use among a 
community sample of GBMSM in the United King-
dom. We used RiiSH-Mpox survey data to examine 
self-reported mpox diagnosis history, behavioral risk 
modification, and uptake of mpox vaccination among 
GBMSM in the United Kingdom.

Methods

Data Collection and Study Design
The RiiSH-Mpox survey was adapted from an es-
tablished methodology used to deliver a series of 
cross-sectional surveys conducted during 2017 and 
later used during periods before and after COVID-19– 
related social restrictions in the United Kingdom 
(19,20). The RiiSH-Mpox survey included all previ-
ous questions on SHS use and sexual risk behavior 
but incorporated a novel module that was developed 
with community stakeholders and asked about mpox 
diagnosis, vaccination uptake, and behavioral risk 
modification in response to the outbreak. The UKHSA  

Research and Ethics Governance Group provided eth-
ics approval for this study (reference no. R&D 524), 
and all methods were performed in accordance with 
guidelines and regulations set by that group. Online 
consent was obtained from all participants, and no in-
centive was offered to participate.

Setting and Sampling
As in previous rounds of RiiSH surveys, RiiSH-
Mpox recruited participants via advertisements 
on social networking sites, including Facebook 
(https://www.facebook.com), Instagram (https://
www.instagram.com), and Twitter (https://www.
twitter.com), as well as on Grindr (https://www.
grindr.com), a geospatial networking (dating) appli-
cation. The survey was conducted during November 
24–December 19, 2022. 

Persons included in the analyses were >16 years of 
age, UK residents, and self-identifying as men (cisgen-
der or transgender), transgender women, or gender- 
diverse persons assigned male at birth. Included  
persons also reported having had sex with a cisgen-
der or transgender man or with a gender-diverse per-
son assigned male at birth since November 2021. 

Data Analysis

Mpox Testing and Diagnosis History
We calculated the percentage of persons reporting 
an mpox diagnosis history (i.e., positive mpox test) 
anytime through survey completion and used the 
Clopper-Pearson interval to calculate 95% CIs. As a 
sensitivity analysis and to quantify potentially undi-
agnosed infections, we calculated the percentage of 
persons reporting a diagnosis history, those with self-
perceived mpox in absence of a positive mpox test, 
and those with self-reported testing history.

We used the Pearson χ2 test to assess differences 
in sociodemographic, clinical, and behavioral charac-
teristics. Because so few participants had a diagnosis 
history, we did not conduct regression analyses.

Mpox Vaccination Uptake
We defined vaccination uptake as receipt of >1 mpox 
vaccine doses. We assessed report of vaccine offer 
(i.e., “Have you been offered a vaccine for monkey-
pox?”) among participants who reported no vaccine 
uptake. We calculated the percentage and 95% CI of 
uptake among participants offered an mpox vaccine 
and in all participants. We also assessed vaccine will-
ingness for participants reporting they would likely 
or definitely take an mpox vaccine if offered and 
among participants who were not offered the vaccine.
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Vaccination Uptake among Vaccine Eligible Participants
We examined uptake among participants assumed to 
be eligible for mpox vaccination on the basis of equiv-
alent or proxy criteria outlined in national vaccination 
guidance (14). Using survey responses, we defined 
vaccine eligibility as the report of any of the following 
since August 2022: >10 physical male sex partners; 
meeting any physical male sex partner at a sex on 
premises venue, sex party, or cruising grounds (here-
after, public sex environment [PSE]); a positive STI 
test; or, in the past year, report of PrEP use (as a proxy 
for persons at higher risk for acquiring mpox) or use 
of recreational drugs associated with chemsex (i.e., 
crystal methamphetamine, mephedrone, or gamma- 
hydroxybutyrate/gamma-butyrolactone). As a sensi-
tivity analysis to consider a less conservative measure 
of having multiple partnerships, we used a lower 
threshold of >5 physical male sex partners since Au-
gust 2022, instead of >10, to define eligibility.

Factors Associated with Mpox Vaccination
We assessed factors associated with mpox vaccina-
tion by using the Pearson χ2 test and binary logistic 
regression. We included sociodemographic variables 
that had a significant bivariate association with vac-
cination in multivariable regression models and se-
quentially assessed associations of clinical and be-
havioral characteristics with mpox vaccination. We 
selected age group and ethnicity a priori for inclusion 
in multivariable modeling. We also conducted a sen-
sitivity analysis to examine sociodemographic factors 
associated with mpox vaccination among vaccine- 
eligible participants to assess potential uptake in-
equalities among that group.

We used the following sociodemographic charac-
teristics in our analyses: age group, ethnicity, gender, 
sexual orientation, country of birth, nation of residence 
in the United Kingdom (England, Scotland, Wales, 
or Northern Ireland), education level, employment, 
household composition (living alone or not), relation-
ship status (single or in a relationship), and report of 
a comfortable financial situation from the top 2 quar-
tiles (e.g., a response of “I am comfortable” or “I am 
very comfortable” from the question “How would 
you best describe your current financial situation?”). 
We also used clinical characteristics in our multivari-
able analyses, including HIV status and uptake of >1 
vaccine doses for hepatitis A virus (HAV), hepatitis 
B virus (HBV), or human papillomavirus (HPV). We 
defined behavioral risk modification as the report of 
any of the following beginning in May 2022: fewer 
sexual partners; reduced visits to sex on premises ven-
ues or PSE; or avoiding any sex, condomless anal sex,  

skin-to-skin contact, or visiting clubs or crowds. Last, 
we used the following sexual risk behaviors in our 
analyses: number and meeting place of male physical 
sex partners since August 2022, a positive STI test since 
August 2022, and report of PrEP or recreational drug 
use associated with chemsex during the previous year. 
Lookback intervals for sexual risk behaviors varied 
because the survey aimed to align timeframes used in 
prior RiiSH surveys or with timeframes from the start 
of the mpox outbreak in May 2022.

Because some subgroups had small participant 
numbers, we dichotomized some groups for analyses. 
Those groups included ethnicity, which we dichoto-
mized to White and all other ethnic groups (non-
White); gender, which we dichotomized to cisgender 
male and all other gender identity groups; and sexual 
orientation, which we dichotomized to gay or ho-
mosexual and bisexual, which included participants 
identifying as bisexual, straight, or “another way.” 

We collected survey data via the Snap Surveys 
platform (https://www.snapsurveys.com). We man-
aged data and conducted analyses by using Stata ver-
sion 15.0 (StataCorp LLC, https://www.stata.com). 
We considered p<0.05 statistically significant.

Results
Among 1,435 GBMSM that engaged with the Ri-
iSH-Mpox survey, 93% (1,333) met eligibility crite-
ria (Figure). Missing data were limited (<3% item 
nonresponse) because most survey questions were 
compulsory. Median age among participants was 45 
(range 16–78, interquartile range [IQR] 35–55) years 
(Table 1; Appendix Table 1, https://wwwnc.cdc.
gov/EID/aticle/30/5/23-0676-App1.pdf). Most par-
ticipants self-identified as cisgender male (99%), gay 
or homosexual (89%), of White ethnicity (92%), resi-
dents of England (86%), and employed (81%). Nearly 
half (48%) of participants reported a comfortable fi-
nancial situation, 63% had degree-level qualifications, 
and 15% were living with HIV (Appendix Tables 1, 
2). Most (58%) participants were recruited from Face-
book, 24% were recruited from Grindr and 15% from 
Twitter. Among all participants, 53% (707/1,333) 
reported behavioral modification to avoid getting 
mpox, most (72% [510/707]) of whom reported re-
ducing the number of physical male sex partners as a 
prevention measure (Table 2).

Mpox Diagnosis History
Among all 1,333 participants, 35 (2.6% [95% CI 1.8%–
3.6%]) reported an mpox diagnosis history (i.e., mpox 
test positivity) (Table 1; Appendix Table 1, Figure 1). 
An additional 17 participants reported self-perceived 
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mpox, including 3 who were never tested and 14 who 
were tested before survey completion, for a total of 52 
participants (3.9% [95% CI 2.9%–5.1%]) reporting ei-
ther mpox test positivity or self-perceived mpox (Ap-
pendix Table 3, Figure 1).

Compared with 1,298 participants without an 
mpox diagnosis history (i.e., no mpox test positivity), 
the 35 participants who had an mpox-positive test 
result were more likely to be >35 years of age (91% 
vs. 76%; p = 0.031), born outside the United Kingdom 
(37% vs. 16%; p = 0.001), in a comfortable financial 
situation (66% vs. 48%; p = 0.034), and living with 
HIV (37% vs. 15%; p<0.001) (Table 1; Appendix Table 
1). Participants with an mpox diagnosis via testing 
also reported higher levels of SHS clinic engagement 
in the past year, recent STI test positivity, and sexu-
al risk behaviors such as meeting partners at sex on 
premises venue, sex party, or PSE (Table 1; Appendix 
Table 1). Persons with and without an mpox diagno-
sis history reported similar proportions of outbreak-
related behavior modification since May 2022 (49% 
vs. 53%; p = 0.592); those results were similar to find-
ings on the sensitivity analysis (Appendix Table 3).

Mpox Vaccination Uptake among All Participants
More than half (58%, 771/1,333) of participants were of-
fered an mpox vaccination, and 692 received vaccination. 

Vaccination uptake was 52% (95% CI 49%–55%) for all 
participants and 90% (95% CI 87%–92%) for those who 
were offered a vaccine (Table 3; Appendix Table 2). Of 
participants reporting receiving vaccination, only 41% 
(288/692) had received a second dose. Of participants 
who were offered a vaccine but were not vaccinated, 
48% (26/54) reported they decided not to get vaccinated 
(Appendix Figure 2). Among all participants who had 
not been offered the mpox vaccine, 75% (421/559) were 
willing to be vaccinated (Table 3; Appendix Figure 2).

Mpox Vaccination Uptake among  
Vaccine-Eligible Participants
Among GBMSM considered vaccine eligible (66%; 
n = 875), 75% (n = 655) were offered a vaccine and 
601 received vaccination (Table 3; Appendix Table 
2, Figure 2). Vaccination uptake was 69% (95% CI 
65%–72%) for all eligible participants and 92% (95% 
CI 89%–94%) for those who were offered a vaccine. 
Second doses were reported by 41% (252/601) of eli-
gible GBMSM vaccinated; 25% (220/875) of eligible 
participants were not offered an mpox vaccine, but 
77% (168/218) indicated vaccine willingness (Appen-
dix Figure 2). In sensitivity analyses using a lower 
threshold for multiple partners (>5) to assume vac-
cine eligibility, we noted a similar level of vaccine up-
take (Appendix Table 5).

Figure. Flowchart of selection 
criteria in a survey of mpox 
diagnosis, behavioral risk 
modification, and vaccination 
uptake among gay, bisexual, and 
other men who have sex with 
men, United Kingdom, 2022. 
*Participants were eligible for 
mpox vaccination if they self-
reported any of the following: 
meeting recent male physical 
sex partners at sex on premises 
venues, sex parties, or public 
sex environment (i.e., cruising 
grounds) since August 2022; 
>10 recent male physical sex 
partners since August 2022; 
recreational drug use associated 
with chemsex (e.g., crystal 
methamphetamine, mephedrone, 
or gamma-hydroxybutyrate/
gamma-butyrolactone) in the past 
year; recent positive sexually-
transmitted infection test since 
August 2022; or current HIV 
preexposure prophylaxis use 
since December 2021. RiiSH-
Mpox, Reducing inequalities in 
Sexual Health Mpox survey.
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Factors Associated with Vaccination
We found evidence of bivariate association with 
mpox vaccination by age group, sexual orientation, 
educational qualifications, employment, and financial 

situation. In adjusted models, bisexual men were less 
likely to report mpox vaccination (32% vs. 54% of gay 
or homosexual men; adjusted odds ratio [aOR] 0.43, 
95% CI 0.29–0.62), as were participants with below  

 
Table 1. Sociodemographic and clinical characteristics of participants in a survey of mpox diagnosis, behavioral risk modification, and 
vaccination uptake among gay, bisexual, and other men who have sex with men, United Kingdom, 2022* 

Characteristics 
RiiSH-Mpox 

participants, no. (%) 
Mpox diagnosis history, 

no. (%) 
No mpox diagnosis 

history, no. (%) p value 
Total 1,333 (100) 35 (100) 1,298 (100) 

 

Recruitment site 
    

 Facebook 769 (58) 28 (80) 741 (57) 
 

 Grindr 316 (24) 5 (14) 311 (24) 
 

 Twitter 198 (15) 2 (6) 196 (15) 
 

 Instagram 18 (1) 0 18 (1) 
 

 Other 32 (2) 0 32 (2) 0.099 
Sociodemographic characteristics 

    

 Median age, y (range; IQR) 45 (16–78; 35–55) 42 (25–58; 38–47) 45 (16–78; 35–55) 
 

 Binary age group, y 
    

  <35 319 (24) 3 (9) 316 (24) 
 

  >35 1,014 (76) 32 (91) 982 (76) 0.031 
 Gender identity, sex at birth 

    

  Cisgender male 1,314 (99) 30 (86) 1,193 (92) 
 

  Other gender identity group 19 (1) 0 19 (1) 0.376 
 Sexual orientation 

    

  Gay or homosexual 1,187 (89) 32 (91) 1,155 (89) 
 

  Bisexual† 146 (11) 3 (9) 143 (11) 0.648 
 Ethnicity 

    

  White 1,223 (92) 45 (87) 1,178 (92) 
 

  Non-White 110 (8) 5 (14) 105 (8) 0.189 
 Country of birth 

    

  United Kingdom 1,113 (83) 22 (63) 1,091 (84) 
 

  Outside the United Kingdom 220 (17) 13 (37) 207 (16) 0.001 
 Nation of residence 

    

  England 1,148 (86) 34 (97) 1,114 (86) 
 

  Scotland, Wales, or Northern Ireland 185 (14) 1 (3) 184 (14) 0.056 
 Educational level 

    

  Below degree level 495 (37) 7 (20) 488 (38) 
 

  Degree level or higher 838 (63) 28 (80) 810 (62) 0.033 
Clinical and behavioral characteristics 

    

 HIV status 
    

  Negative or unknown 1,131 (85) 22 (63) 1,109 (85) 
 

  Living with HIV 202 (15) 13 (37) 189 (15) 0.001 
 STI tested in past year 

    

  N 405 (30) 1 (3) 404 (31) 
 

  Y 928 (70) 34 (97) 894 (69) <0.001 
 Recreational drug use associated with chemsex in past year‡ 

   

  N 1,222 (92) 27 (77) 1,195 (92) 
 

  Y 111 (8) 8 (23) 103 (8) 0.002 
 Number of recent male physical sexual partners since August 2022 

   

  0 100 (8) 1 (3) 99 (8) 
 

  1 180 (14) 2 (6) 178 (14) 
 

  2–4 389 (29) 9 (26) 380 (29) 
 

  5–9 280 (21) 6 (17) 274 (21) 
 

  >10 384 (29) 17 (49) 367 (28) 0.094 
 Met recent male physical sex partners in sex on premises venue, sex party, or PSE since August 2022 

 

  N 888 (67) 17 (49) 871 (67) 
 

  Y 445 (33) 18 (51) 427 (33) 0.022 
 Behavior modification to avoid getting mpox since May 2022§ 

   

  N 626 (47) 18 (51) 608 (47) 
 

  Y 707 (53) 17 (49) 690 (53) 0.592 
*Participants with self-reported mpox test positivity. Those without mpox test positivity (i.e., no diagnosis history) include those without a known positive 
test (n = 67) and those without a test history (n = 1,231). Percentages may not sum to 100 due to rounding. PSE, public sex environment (i.e., cruising 
grounds); RiiSH-Mpox, Reducing inequalities in Sexual Health Mpox survey; STI, sexually transmitted infection. 
†Includes those identifying as bisexual, straight, or another orientation.  
‡Includes crystal methamphetamine, mephedrone, or gamma-hydroxybutyrate/gamma-butyrolactone. 
§Behavior modification includes self-report of any of the following from May 2022: fewer sexual partners, reduced visits to sex on premises venues or 
PSE (i.e., cruising grounds), and avoiding: all sex, condomless anal sex, skin-to-skin contact, or visiting clubs or crowds.  
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degree-level education qualifications (40% vs. 59% in 
degree-level or higher; aOR 0.50, 95% CI 0.39–0.63), 
and unemployed participants (37% vs. 55% of em-
ployed participants; aOR 0.59, 95% CI 0.43–0.80) (Ap-
pendix Table 2). Participants reporting relationship 
status as single were more likely to be vaccinated 
(54% vs. 50% of those in a relationship; aOR 1.27, 
95% CI 1.01–1.60). We found no evidence of inde-
pendent association to age, but we noted the lowest 
levels of vaccination among persons 16–24 years of 
age (30% vs. 58% among persons 45–54 years of age; 
aOR 0.47, 95% CI 0.25–0.87). Persons 16–24 years of 
age comprised only 5% of mpox vaccinated partici-
pants. After adjusting for sociodemographic charac-
teristics, the greatest predictors of mpox vaccination 
were reporting a positive STI test since August 2022 
(aOR 4.09, 95% CI: 2.69–6.22); having an HAV, HBV, 
or HPV vaccination history (aOR 5.27, 95% CI: 3.72–
7.47); reporting a higher (>10 vs. 1) number of physi-
cal sex partners since August 2022 (aOR 7.73, 95% CI 
5.06–11.8); and reporting PrEP use since December 
2021 (aOR 7.09, 95% CI 5.49–9.15). Among mpox vac-
cinated GBMSM, 87% (601/692) met proxy mpox vac-
cination eligibility. Participants who met mpox vac-
cination eligibility were 8 times more likely to have 
been vaccinated than those who did not meet eligibil-
ity (aOR 8.38, 95% CI 6.35–11.1).

In sensitivity analyses examining sociodemo-
graphic factors associated with mpox vaccination 
among vaccine-eligible participants, we found mpox 
vaccine uptake was less likely among bisexual than 
gay or homosexual men (aOR 0.49, 95% CI 0.30–0.79), 
participants with lower educational qualifications 

(aOR 0.46, 95% CI 0.34–0.63), and unemployed (aOR 
0.63, 95% CI 0.42–0.95) (Appendix Tables 2, 4). Those 
findings were consistent with our analyses of those 
groups among all participants.

Discussion
In this large, online survey of GBMSM in the United 
Kingdom conducted shortly after the 2022 mpox out-
break began, 53% of participants reported adopting 
a risk modification measure, 75% of eligible partici-
pants had been mpox vaccinated, and participants of-
fered a vaccine had very high uptake. Most (87%) par-
ticipants who were vaccinated met proxy eligibility 
criteria. Among all 1,333 participants, vaccine uptake 
was associated with higher levels of sexual risk, sug-
gesting fidelity to targeted vaccination set out by na-
tional guidelines during rapid vaccine rollout across 
the United Kingdom in June 2022. Demographic and 
behavioral characteristics among participants with 
mpox-positive tests broadly reflected those described 
in enhanced surveillance of confirmed cases under-
taken by UKHSA (11). Among participants who test-
ed mpox-positive, 37% were living with HIV, consis-
tent with high mpox case reporting (21–23), and 58% 
vaccine uptake among that group exceeded partici-
pant estimates but was subject to small sample size.

We found UK mpox vaccine uptake was simi-
lar to levels reported in British Columbia among all 
(51%) and eligible (66%) transgender persons and 
GBMSM at sexual health clinics shortly after vaccina-
tion implementation (24). Although changes to sexual 
behavior were reported among GBMSM in the United 
Kingdom during COVID-19 restrictions (19,20,25), 

 
Table 2. Behavior modification measures and other precautions reported among participants in a survey of mpox diagnosis, behavioral 
risk modification, and vaccination uptake among gay, bisexual, and other men who have sex with men, United Kingdom, 2022* 

Behavior modification measure†  
No. 

participants 

% All 
participants, 

n = 1,333 

% Reporting any 
modification 

measures, n = 707 
Self-report of >1 behavior modification measure since May 2022 to avoid getting 
mpox 

707 53 100 

 I've chosen fewer sexual partners 510 38 72 
 I've reduced visits to or avoided sex-on-premises venues such as saunas and 
 backrooms 

351 26 50 

 I've avoided sex 206 15 29 
 I've reduced visits to or avoided cruising grounds 185 14 26 
 I've avoided nightclubs or other crowded spaces 138 10 20 
 I've avoided condomless sex 106 8 15 
 I've avoided skin-to-skin contact 69 5 10 
 None of the above behavior modification measures reported 626 47 NA 
Other precautions reported since May 2022§   

 

 I've asked potential sex partners if they've had a monkeypox vaccination 187 14 NA 
 I've washed my hands more regularly 129 10 NA 
 I've asked potential partners if they've had mpox symptoms 124 9 NA 
 I've asked sexual partners for contact details for contact tracing 22 2 NA 
*Behavior modifications were derived from the question, “Since the start of the UK monkeypox outbreak in May 2022, have you done any of the following 
in order to avoid getting monkeypox?” NA, not applicable. 
†Participants could select >1 behavioral modification measure listed; responses are not mutually exclusive.  
§Shown for information not included as behavioral modification measures in analysis; responses are not mutually exclusive. 

 



RESEARCH

922 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 30, No. 5, May 2024

limited evidence on behavioral modification in re-
sponse to the 2022 mpox outbreak is available. Our 
findings support other evidence of behavioral modi-
fication among GBMSM during the mpox outbreak; 
UK surveillance data show a concurrent, but tempo-
rary, decline in lymphogranuloma venereum and Shi-
gella species, infections that primarily circulate in the 
dense, interconnected sexual networks that are also 
associated with monkeypox transmission (11,26).

In our study, participants with lower educational 
qualifications and those without employment reported 
lower vaccine uptake, differences that we also found 
in sensitivity analyses restricted to vaccine-eligible 
participants. Those findings mirrored COVID-19 vac-
cine uptake inequalities identified in the previous Ri-
iSH survey; during that survey period (December 
2021), COVID-19 vaccination was widely accessible 
in the United Kingdom (27). We found bisexual and 
straight-identifying participants also were less likely 
to report mpox vaccination, consistent with findings 
in a smaller cross-sectional study exploring mpox vac-
cination uptake (24). The effects and epidemiology of 
mpox in bisexual and heterosexual-identifying MSM 
are unknown. However, a previous systematic review 
reported lower SHS engagement despite high sexual 
risk among heterosexual-identifying men who have 
sex with men (28), suggesting a need for tailored vacci-
nation promotion efforts for those groups during mpox 
resurgence or endemicity, or for other STI outbreaks.

National guidance for targeting mpox vaccination 
recommended using markers of historical sexual risk 
associated with STI and HIV incidence (29,30). Most 
mpox vaccinated GBMSM met proxy eligibility crite-
ria; however, 31% of those considered vaccine eligible 
did not report mpox vaccination, most (220/274) of 
whom did not receive a vaccine offer. That finding 

could reflect SHS access barriers because only 38% of 
vaccine-eligible participants who were not offered a 
vaccine had visited an SHS since August 2022. How-
ever, that group might have less regular engagement 
with SHS (31,32). Vaccine provision and service-level 
constraints resulting from increased mpox infection 
control measures and service reconfigurations that 
included online triage could have limited face-to-face 
vaccine offers and subsequent uptake (33,34). 

To ensure respondent anonymity, the survey did 
not collect any data that would indicate the region of 
participant residence; vaccination offer and uptake 
might have been lower in regions of England that 
did not experience large outbreaks or where local ser-
vices did not provide vaccination. Participant-level 
barriers to vaccination, such as low perceived mpox 
risk, might also have limited vaccine uptake among 
eligible participants, especially when mpox incidence 
fell sharply across the United Kingdom after the July 
2022 peak.

Only 41% of mpox-vaccinated participants re-
ported having received a second dose by the survey 
period, despite availability beginning in September 
2022; that finding is similar to uptake reported na-
tionally through May 2023 (12). Further exploration 
of low vaccine course completion is needed, especial-
ly because little data exist on the length of protection 
conferred by a single mpox vaccine dose or complete 
vaccination (35). Although rapid, first-dose vaccina-
tion was recommended for outbreak control after 
favorable efficacy studies (17), since September 2022, 
UKHSA and the Joint Committee on Vaccination and 
Immunization have recommended 2 mpox vaccine 
doses for eligible groups (15,36,37).

The RiiSH-Mpox survey was part of a series of 
repeat, cross-sectional surveys that use consistent  

 
Table 3. Mpox vaccine offer and uptake among participants in a survey of mpox diagnosis, behavioral risk modification, and vaccination 
uptake among gay, bisexual, and other men who have sex with men, United Kingdom, 2022* 

Eligibility group 

Mpox vaccine offered and vaccinated, no. (%) 
 

Mpox vaccination uptake, % (95% CI) 
Total offered 

vaccine 
Offered, 

vaccinated 
Offered, not 
vaccinated 

Not offered, not 
vaccinated 

Among those offered 
vaccine† 

All 
participants‡ 

Eligible, n = 875  655 (75) 601 (69) 54 (6)§ 220 (25)¶ 
 

92 (89–94) 69 (65–72) 
Not eligible, n = 458  116 (25) 91 (20) 25 (5) 342 (75) 

 
78 (70–86) 20 (16–24) 

All participants, n = 1,333 771 (58) 692 (52) 79 (6)#  562 (42)** 
 

90 (88–92) 52 (49–55) 
*Participants were eligible for mpox vaccination if they self-reported any of the following: meeting recent male physical sex partners at sex on premises 
venues, sex parties, or public sex environment (i.e., cruising grounds) since August 2022; >10 recent male physical sex partners since August 2022; 
recreational drug use associated with chemsex in the past year; recent positive STI test since August 2022; or current HIV PrEP use since December 
2021. Percentages may not total 100 due to rounding. PrEP, pre-exposure prophylaxis; SHS, sexual health service, STI, sexually transmitted infection.  
†Percentage (%) reporting uptake of >1 mpox vaccine dose among those offered an mpox vaccine [(a/(a+b))  100%].  
‡Percentage (%) reporting uptake of >1 mpox vaccine dose among all groups [(a/(a+b+c))  100%].  
§Among participants who were eligible for mpox vaccine eligible and offered a vaccine, but not vaccinated (n = 54), 28 (52%) were waiting to get 
vaccinated, 26 (48%) decided not to get vaccinated.  
¶Among those eligible and not offered, 38% (83/220) had visited an SHS since August 2022 and 57% (126/220) had visited an SHS in the past year. 
#Among all participants offered an mpox vaccine, but not vaccinated (n = 79), 42 (53%) were waiting to get vaccinated, 37 (47%) decided not to get 
vaccinated. 
**Among participants not offered an mpox vaccine, 20% (111/562) had visited an SHS since August 2022 and 32% (182/562) had visited an SHS in the 
past year.  
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methodology and provide key behavioral insights to 
supplement routine national surveillance data for STIs 
and HIV. This study provides a timely examination of 
mpox in a community sample of GBMSM and contex-
tualizes interpretation of the trends in the UK mpox 
outbreak. However, because of its cross-sectional de-
sign, our study is subject to key limitations. First, we 
cannot determine the time of vaccination in relation 
to most reported sexual risk behaviors comprising eli-
gibility. Moreover, given the report of behavioral risk 
modification resulting from the mpox outbreak, vac-
cine eligibility could be underestimated, and behavior 
could have changed after vaccine uptake. Second, al-
though observational studies of GBMSM in the Unit-
ed Kingdom and other high-income countries have 
reported a high mpox vaccine willingness (38–40), 
uptake estimates might be subject to sampling and 
social desirability bias and primarily representative of 
GBMSM using social media or Grindr. Third, informa-
tion about survey impressions and click-through rates 
were not available, limiting insight into survey reach 
and engagement. Fourth, given higher educational at-
tainment and employment, RiiSH-Mpox participants 
might represent a more health-literate sample relative 
to national probability survey estimates in GBMSM 
(41). Prior RiiSH cross-sectional samples reported 
near universal uptake of complete COVID-19 vacci-
nation (27). Thus, although RiiSH-Mpox participants 
might not be representative of all GBMSM in the Unit-
ed Kingdom, our study sample likely represents key 
groups targeted for mpox vaccination and vaccina-
tion for other sexually transmissible pathogens, such 
as hepatitis A. Finally, small subgroup sizes across 
ethnicity and gender identity indicators limit assess-
ment of inequalities in vaccine uptake.

Although high vaccine uptake in eligible GBMSM 
and adoption of risk modification measures likely 
led to the reduction of mpox incidence in the United 
Kingdom in July 2022, the degree of contribution of 
each measure is unknown. Before and during the re-
active vaccine program, timely vaccine resource in-
formation distributed and amplified by community-
based organizations for GBMSM and other at-risk 
groups likely contributed to the sharp drop in mpox 
incidence by the end of 2022 (9,42). Vaccination im-
plementation across freely accessible and confidential 
SHS systems across the United Kingdom might have 
contributed to high uptake.

In conclusion, the use of key behavioral proxies 
guided mpox vaccination eligibility for GBMSM and 
aided vaccination implementation for those at risk for 
mpox in the United Kingdom. Future targeted vac-
cination rollout should consider rapid, yet equitable 

provision strategies and engage underserved popu-
lations via local outreach and community groups to 
maximize outreach and vaccine uptake and minimize 
mpox-related stigma (43). Uptake barriers for groups 
already described to have unmet sexual health needs, 
such as sexual minority groups and persons with 
lower social and financial capital (19), must be un-
derstood to minimize exacerbation of vaccine uptake 
inequalities. Moreover, because SHS reconfigurations 
continue, often led by online service expansion, effec-
tive vaccination offer and provision strategies for per-
sons using online SHS warrant exploration. Optimiz-
ing SHS and outreach-led mpox vaccine offer, as part 
of a package of preventive interventions for persons 
with unmet needs, should be considered to maximize 
the benefit of each sexual health contact. To reduce the 
likelihood of future mpox outbreaks, given threats of 
resurgence, provision of first mpox vaccine doses and 
completion of the vaccination course among those re-
ceiving a first dose must be urgently prioritized.
This article was preprinted at https://doi.org/10.1101/ 
2023.05.11.23289797
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