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Abstract

Background: The 2022 multicountry mpox outbreak positioned the condition as a public health emergency of international
concern. By May 2023, Brazil ranked second globally in the cumulative number of mpox cases and deaths. The higher incidence
of mpox among gay and other men who have sex with men in the current mpox outbreak deepens the stigma and discrimination
against sexual and gender minorities (SGM). This might worsen the structural barriersimpacting accessto health services, which
ultimately leads to undertesting and underreporting of cases. There are no data available on mpox knowledge and stigmain Latin
America

Objective: We aimed to evaluate mpox knowledge, stigma, and willingness to vaccinate for mpox among SGM, and to describe
sociodemographic and behavioral characteristics according to self-reported mpox diagnosis.

Methods: A cross-sectional, internet-based survey was conducted in a convenience sample of adults (aged >18 years) living in
Brazil recruited through advertisements on dating apps, social media, referral institutions for infectious diseases websites, and
mass media (October-November 2022). We compared participants characteristics according to self-reported mpox diagnosis
using chi-sguare test or Fisher exact test for qualitative variables and Kruskal-Wallis test for quantitative variables.

Results: We enrolled 6236 participants: 5685 (91.2%) were cisgender men; 6032 (96.7%) were gay, bisexual, or pansexual;
3877 (62.2%) were White; 4902 (78.7%) had tertiary education; and 4070 (65.2%) reported low or middleincome. M ost participants
(n=5258, 84.4%) agreed or strongly agreed that “L GBTQIA+ individuals are being discriminated and stigmatized due to mpox.”
M pox awareness was 96.9% (n=6044), and 5008 (95.1%) were willing to get vaccinated for mpox. Overall, 324 (5.2%) reported
an mpox diagnosis. Among these, 318 (98.1%) reported lesions, 178 (56%) local pain, and 316 (99.4%) sought health care.
Among participants not reporting a diagnosis, 288 (4.9%) had a suspicious lesion, but only 158 (54.9%) of these had sought
health care. Compared to participants with no diagnosis, those reporting an mpox diagnosis were younger (P<.001), reported
more sex partners (P<.001), and changes in sexual behavior after mpox onset (P=.002). Moreover, participants diagnosed with
mpox reported more frequently being tested for HIV in the prior 3 months (P<.001), living with HIV (P<.001), currently using
HIV pre-exposure prophylaxis (P<.001), and previous sexually transmitted infection diagnosis (P<.001).

Conclusions:  Our results point to high mpox knowledge and willingness to vaccinate among SGM in Brazil. Participants
self-reporting mpox diagnosis more frequently reported to beliving with HIV, STI diagnosis, and current pre-exposure prophylaxis
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use, highlighting theimportance of an mpox assessment that includes comprehensive sexual health screenings. Effortsto decrease
stigma related to mpox among SGM are hecessary to avoid mpox underdiagnosis.

(JMIR Public Health Surveill 2023;9:e46489) doi: 10.2196/46489
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Introduction

The 2022 multicountry mpox outbreak positioned the condition
as a public health emergency of international concern, as
declared by the World Health Organization on July 23, 2022
[1]. Previously, mpox had been barely identified outside specific
African countrieswith aknown endemic epidemiology [2]. The
first cases in nonendemic countries were announced in the
United Kingdom, in May 2022, with over 87,000 confirmed
mpox cases worldwide by May 23, 2023 [3,4]. The outbreak
has disproportionally burdened vulnerable groups, especially
gay, bisexual, and other cisgender men who have sex with men
(MSM) [2,5]. Brazil ranked second globally in the cumulative
number of mpox cases and deaths, with 10,941 confirmed
diagnoses and 16 deaths as of May 23, 2023 [4]. Confirmed
mpox cases in Brazil mostly occurred among cisgender MSM,
with a potential role of sexua contact in the transmission
dynamics [6-8].

Unfortunately, the higher incidence of mpox among vulnerable
groups in the current mpox outbreak deepens the stigma and
discrimination against MSM and other sexua and gender
minorities (SGM) and might worsen the structural barriers
impacting access to health services, which ultimately leads to
undertesting and underreporting of cases [9-12]. Furthermore,
the shame and fear related to societal judgment about
individuals sexuality combined with the need for prolonged
self-isolation have a significant impact on a person’'s
professional and daily life, thus undermining the mental health
of the most vulnerable [13]. Moreover, this phenomenon might
not be restricted to the current outbreak. M pox-related stigma
against SGM could be underestimated in countrieswith endemic
mpox, as many of these still criminalize same-sex rel ationships,
and data on cases among MSM might be inaccurate [14].

Effortsarein courseto mitigate the impact of an mpox outbreak
on the most vulnerable groups, and a stigma-free message that
embraces sexual and gender-diverse peopleiskey to establishing
strong links connecting health services to the community. For
this purpose, it is essential to analyze the knowledge among
vulnerable popul ations about mpox so that communication and
health actions can be tailored accordingly. A cross-sectional
survey among 1932 respondentsin the United Kingdom showed
that, despite a vaccine acceptability rate as high as 96%, only
29% would seek a health service in case of mpox symptoms
[15]. In the United States, 50% of MSM who responded to a
web-based survey reported a 50% reduction in the number of
sex partners, 1-time sexual encounters, group sex, and sex with
a partner they met on a dating app or at a sex venue after the
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onset of the current mpox outbreak, although there was no
change in condom use [16].

There are no data available on mpox knowledge in Latin
America Thisis the first survey in Brazil aiming to evaluate
mpox knowledge, stigma, and willingnessto vaccinate for mpox
among SGM, and to describe soci odemographic and behavioral
characteristics of study participants according to self-reported
mpox diagnosis.

Methods

Study Design

This was a cross-sectional internet-based survey conducted in
aconvenience sample of adults (aged =18 years) living in Brazil,
who were recruited through advertisements on dating apps
(Grindr and Scruff), social media (Facebook and Instagram),
referral ingtitutions for infectious diseases websites or socia
media (Instituto Naciona de Infectologia Evandro Chagas and
Fundagdo Oswaldo Cruz), radio, and mass mediafrom October
to November 2022. Banners in Scruff and Grindr and boosted
posts on Facebook and Instagram, asin prior work [17,18], were
used to recruit individual s to complete a voluntary open survey
in Portuguese, with al items including a nonresponse option.
The survey was programmed on Alchemer. Respondents were
able to change or review answers and did not receive any
compensation. Usability and technical functionality in different
personal computers and mobile phone operating systems were
confirmed before survey administration. We excluded
respondents who did not reach the end of the survey and those
who incorrectly answered any of the 5 attention questions[19].
Only 1 response per | P address was allowed.

Variables

Sociodemographic

Recruitment was categorized in Grindr, Scruff, Instagram,
Facebook, and others (eg, WhatsApp and other websites). Age
at the time of the survey was categorized in 4 intervals; 18-24;
25-30, 31-40, and >40 years. Gender categorieswere cisgender
man, transgender man, cisgender woman, transgender woman,
nonbinary or gender fluid, queer, and not declared. Sexual
orientation categories were lesbian, gay, bisexual, pansexual,
heterosexual, or other (eg, asexual and demisexual). Race was
categorized as Asian (Japanese, Chinese, Korean, and among
others), Black, Indigenous, Pardo (mixed race), White, or not
declared. For schooling, the highest degree attained is considered
(primary, secondary, or tertiary). Income reporting was based
on the monthly income of the household in Brazilian minimum
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wages (MWSs): low (upto 2 MW), middle (>2-6 MW), and high
(>6 MW), in accordance with previous studies[18,20]. In 2022,
MW per month was BRL 1212 (US $230). Participants were
also asked whether they received any social support (eg,
conditional cash transfers such as Auxilio Brasil) and the number
of persons living in the same house (median, IQR). Brazilian
regions were defined according to the Brazilian administrative
division: North (7 states), Northeast (9 states), Central-west (3
states and Federal District), South (3 states), and Southeast (4
states). The state region was stratified into capital, metropolitan
area, and other cities.

Mpox Awareness, Knowledge, Symptoms, and Contact

We defined mpox awareness as a positive answer to the
question: “Have you ever heard about mpox?’ Knowledge of
mpox lesions was assessed with the question: “Do you know,
or have you seen pictures of suspected mpox wounds/lesions?’
Participants answered where they obtained information about
mpox (eg, television, radio, Grindr, Hornet, Scruff, Google,
other) and if they would follow social distancing if diagnosed
with mpox (yes or no).

The survey also included questions about the participant’s health
asit relates to any suspicious lesions related to mpox since the
onset of mpox outbreak in Brazil (June 2022) (yes or no),
location of the potential lesions, number of legions per location,
if attended health facility to investigate lesions (yes or no), if
lesions were painful, and graduation of pain from 0 (no pain)
to 100 (worst pain). Participants were also asked if they had
symptoms possibly related to mpox (predetermined list) since
June 2022, and in case of any symptoms, if they attended a
health facility to investigate them (yes or no).

Participants were asked about contact (sexual or nonsexual)
with persons with suspected or confirmed mpox diagnosis, if
traveled within Brazil or abroad since June 2022. Finaly, for
those self-reporting an mpox diagnosis, we inquired if they
adhered to social distancing after receiving the diagnosis.

Sexual Behavior

Participants answered questions about their sexual behavior
since June 2022, including gender of sex partners, number of
sex partners (stratified in 0, 1, 2-5, 6-10, and >10), steady
partners (yes or no and if only 1 steady partner), sex practices
(insertive or receptive vaginal sex, anal sex, and oral sex),
condomless sex for these sex practices, transactional sex, and
frequency in sex venues (yes or no). Participants were also
guestioned about the changes in sexual behavior due to the
mpox outbreak (“Have you changed your sexual behavior since
mpox cases started in Brazil [June 2022]?"). If yes, they were
asked about risk reduction measures adopted from a
predetermined list, including the reduced number of sex partners
and avoided sex parties.

Substance Use and Chemsex

Participants answered questions on substance use since June
2022. Binge drinking was evaluated with the question “Since
June 2022, did you drink 5 or more drinksin acouple of hours?’
(yes or no) [21]. Participants answered questions about illicit
drug use from apredetermined list and an open field option for
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other substances, later dichotomized into yes or no. Individuals
who reported binge drinking or any illicit drug use wereinquired
about use before or during sex (“binge drinking before or during
sex” and “chemsex”) [21,22].

HIV Testing, Treatment, and Prevention, and Other
Sexually Transmitted | nfections

HIV self-reported status was derived from the question “Have
you ever had an HIV test?’ with potential responses positive,
negative, or never (“unknown”). Participants were asked when
thelast HIV test was (<3, >3-6, and >6 months). People living
with HIV answered questions about the time sincethe diagnosis
(6, >6-12, and >12 months), about antiretroviral therapy (ART)
use, ART adherence using a validated scale [23], and if they
currently had an undetectable HIV vira load (yes or no).
Participants self-reporting negative or unknown status were
asked about HIV pre-exposure prophylaxis (PrEP) use (never,
current, or past) and adherence (rated from O [missed all doses
in past 30 days] to 100 [no missing doseg]). We dichotomized
complete PrEP adherence (rating=100) into yes or no.

Participants were asked about syphilis, gonorrhea, and
chlamydia diagnoses since June 2022 (yes or no), hepatitis B
vaccination (no, 1-2 doses, 3 doses, and did not remember), and
ever tested positive for hepatitis C (yes or no).

Adherenceto Vaccination Campaigns, and Willingness
to Use Vaccines and Treatment for M pox

Participants responded to questions regarding participation in
vaccination campaigns (always, sometimes, or never) and
whether they had been vaccinated for COVID-19 and mpox.
We used a 4-point Likert scale to access the willingness to use
an mpox preventive vaccine, which was defined as responding
highly likely to the question: “Would you vaccinate against
mpox?’ following other studies evaluating the willingness to
use biomedical technologies [24,25]. We aso accessed
willingness to participate in research studies to evaluate: (1)
mpox preventive vaccine; (2) mpox preventive drug; and (3)
mpox therapeutic drug.

Internalized L esbian, Gay, Bisexual, Transgender,
Queer, Intersex, Asexual, Plus Phobia, Stigma, and
Discrimination

The Reactions to Homosexudity Scale (RHS), originaly
developed to measureinternalized homonegativity among MSM,
includes 7 items measured on a 7-point Likert scale from
strongly disagree to strongly agree, with total scores ranging
from 0 to 42 [18,26]. For this analysis, we adapted the scale to
allow completion by al SGM, as described in Table Sl in
Multimedia Appendix 1. Higher RHS scores indicate higher
internalized leshian, gay, bisexual, transgender, queer, intersex,
asexual, plus (LGBTQIA+) phobia. We also asked participants
to rate mpox stigma toward LGBTQIA+ people on a 7-point
Likert scae from strongly disagree to strongly agree:
“LGBTQIA+ individuals are being discriminated and
stigmatized due to mpox.”
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Main Outcome

Our main outcome was self-reported mpox diagnosis, defined
asapositive answer to the question: “Have you been diagnosed
with mpox by a health professiona ?”

Spatial Analysis

We performed an exploratory analysis based on the kernel
estimator, with adaptive radius and Gaussian function, to obtain
an overview of the gpatial distribution of the points
corresponding to individual swith confirmed and nonconfirmed
mpox diagnosis and identifying potential outbreaks of
occurrence. The zip codes were considered for georeferencing.

Statistical Analysis

Continuous variables were described by their median and IQR
and mean and SD. We compared sociodemographic, behavior,
and clinical characteristics according to self-reported mpox
diagnosis (yesvsno) using achi-sgquare test or Fisher exact test
for qualitative variables and a Kruska-Wallis test for
guantitative variables. All analyses were performed using R
software (version 4.2.2; R Foundation for Statistical
Computing).

Figure 1. Study flowchart.

9798 accessed

Torres et a

Ethics Approval

Thisstudy received approval from theinstitutional review board
at the Instituto Nacional de Infectologia Evandro Chagas,
Fundagdo Oswaldo Cruz (#CAAE 61290422.0.0000.5262). Al
study participants provided electronic informed consent before
survey initiation.

Results

A total of 9798 individuals accessed the survey and 1219
(12.4%) did not meet the inclusion criteria (Figure 1). Of the
8579 individualswho initiated the survey, 6236 (72.7%) reached
the final survey page and were included in this study.
Recruitment mostly occurred on Instagram (n=2331, 37.4%),
followed by Scruff (n=1561, 25.0%), Grindr (n=1246, 20.0%),
and Facebook (n=692, 11.1%) (Table 1). Median age was 36
(IQR 31-44) years, 91.2% (n=5685) were cisgender men, 83.3%
(n=5197) gay, 62.2% (n=3877) White, 78.7% (n=4902) had
completed tertiary education, 41.2% (n=2571) reported middle
income, 68.3% (n=4259) were from the Southeast region of
Brazil, and 67.6% (n=4217) were living in a state capital city.

Excluded (n=1219)
- No informed consent (n=487)
_| - <18 years (n=8)

4

8579 initiated

| - Lived abroad (n=25)
- Attention question (n=699)

Excluded for not reaching

6236 individuals
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Table 1. Sociodemographic characteristics of the study population according to self-reported mpox diagnosis.
Characteristics No (n=5912) Yes (n=324) Total (N=6236) P value
Recruitment, n (%) .009
Instagram 2180 (36.9) 151 (46.6) 2331 (37.4)
Scruff 1499 (25.4) 62 (19.1) 1561 (25.0)
Grindr 1187 (20.1) 59 (18.2) 1246 (20.0)
Facebook 658 (11.1) 34 (10.5) 692 (11.1)
Other 387 (6.5 18 (5.6) 405 (6.5)
Age (years)
Median (IQR) 37 (31-44) 34(30-39.2) 36 (31-44) <.001
18-24, n (%) 363 (6.1) 10(3.1) 373(6) <.001
25-30, n (%) 1071 (18.1) 77 (23.9) 1148 (18.4)
31-40, n (%) 2369 (40.1) 171 (52.8) 2540 (40.7)
>40, n (%) 2109 (35.7) 66 (20.4) 2175 (34.9)
Gender, n (%) .02
Cisgender man 5371 (90.8) 314 (96.9) 5685 (91.2)
Cisgender woman 245 (4.1) 2(0.6) 247 (4.0)
Queer 156 (2.6) 6(1.9) 162 (2.6)
Nonbinary or gender diverse 89 (1.5) 1(0.3) 90 (1.4)
Transgender man 15(0.3) 0(0) 15(0.2)
Transgender woman 13(0.2) 0(0) 13(0.2)
Travesti® 2(0) 0(0 2(0)
Not declared 21 (0.4) 1(0.3) 22 (0.4)
Sexual orientation, n (%) <.001
Gay 4905 (83.0) 292 (90.1) 5197 (83.3)
Bisexual 509 (8.6) 19 (5.9) 528 (8.5)
Pansexual 305 (5.2) 2(0.6) 307 (4.9)
Heterosexual 139 (2.4) 11 (3.4) 150 (2.4)
Leshian 19(0.3) 0(0) 19 (0.3)
Other 35(0.6) 0(0) 35(0.6)
Race, n (%) .008
Asian 87 (1.5 1(0.3) 88 (1.4)
Black 611 (10.3) 52 (16.0) 663 (10.6)
Indigenous 30(0.5) 3(0.9) 33(0.5)
Pardo 1443 (24.4) 79 (24.4) 1522 (24.4)
White 3689 (62.4) 188 (58.0) 3877 (62.2)
Not declared 52 (0.9) 1(0.3) 53 (0.8)
Education, n (%) .76
Primary 108 (1.8) 5(L5) 113 (1.8)
Secondary 1157 (19.6) 59 (18.2) 1216 (19.5)
Tertiary 4642 (78.6) 260 (80.2) 4902 (78.7)
Income, n (%) .08
Low 1425 (24.1) 74(22.8) 1499 (24.0)
Middle 2420 (40.9) 151 (46.6) 2571 (41.2)
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Characteristics No (n=5912) Yes (n=324) Total (N=6236) P value
High 1886 (31.9) 95 (29.3) 1981 (31.8)
Did not want to answer 181 (3.1) 4(1.2) 185 (3.0)
Social support, n (%) A7
No 5510 (93.2) 302 (93.2) 5812 (93.2)
Yes 348 (5.9) 17 (5.2) 365 (5.9)
Did not want to answer 54 (0.9) 5(15) 59 (0.9)
Persons living in the same house (n), medi- 2 (1-3) 2(1-3) 2(1-3) A3
an (IQR)
Brazilian region, n (%) .02
North 134 (2.3) 3(0.9) 137 (2.2
Northeast 709 (12.0) 29 (9.0) 738 (11.8)
Central-west 411 (7.0) 36 (11.1) 447 (7.2)
Southeast 4038 (68.3) 221 (68.2) 4259 (68.3)
South 620 (10.5) 35(10.8) 655 (10.5)
Stateregion, n (%) .003
Capital 3978 (67.3) 239 (73.8) 4217 (67.6)
Metropolitan area 929 (15.7) 53 (16.4) 982 (15.7)
Other cities 1005 (17.0) 32(9.9) 1037 (16.6)

8 emale gender construction, which isidentified in social, family, cultural, and interpersonal life through thisidentity.

Most participants had heard of mpox (n=6044, 96.9%), reported
knowing how mpox lesions appear (n=5298, 85.0%) (Table 2),
and that they would follow social distancing if diagnosed with
mpox (n=6051, 97.0%). Information about mpox was mostly
obtained on the internet (N=4793, 76.9%) and television
(n=4519, 72.5%) (Table S2 in Multimedia Appendix 1).

Overall, 324 (5.6%) individuals reported an mpox diagnosis;
44.4% (n=144) of mpox cases were from Sdo Paulo state,
followed by 15.7% (n=51) in Rio de Janeiro (Table S3 in
Multimedia Appendix 1). Hotspots of participants reporting an
mpox diagnosis were concentrated in the metropolitan areas of
Sdo Paulo and Rio de Janeiro (Figure 2). A total of 304 (93.8%)
respondents reported social distancing after mpox diagnosis.
Compared to those with no diagnosis, participants reporting an
mpox diagnosis were younger (age median 34, IQR 30-39.2 vs
median 37, |QR 31-44 years, P<.001), more frequently cisgender
men (314/324, 96.2% vs 5371/5912, 90.8%; P=.02), gay
(292/324, 90.1% vs 4905/5912, 83%); P<.001), Black (52/324,
16% vs 611/5912, 10.3%; P=.008), and living in a state capital
city (239/324, 73.8% vs 3978/5912, 67.3%; P=.003) (Table 1).

Among participants reporting an mpox diagnosis (n=324), 318
(98.1%) reported lesions, 178 (56%) had local pain, and 316
(99.4%) sought health facilitiesfor diagnosis. The most common
lesion sites were genital region (n=155, 48.7%), face (n=128,
40.3%), and ana region (n=118, 37.1%) (Table $4 in
Multimedia Appendix 1). Sites with the highest mean numbers
of lesions were anal region (4.4, SD 4.3), back (3.7, SD 4.4),
genital region (3.2, SD 4.3), and arms (3.2, SD 3.1) (Table S5

https://publichealth.jmir.org/2023/1/e46489

in Multimedia Appendix 1). Mpox symptoms were reported by
95.4% (n=309/324) of the participants who reported mpox
diagnosis. Among them, 96.8% (n=299/309) attended medical
facilities to investigate these symptoms (Table 2), of which the
most frequent were headache (n=211, 65.1%) and asthenia
(n=205, 63.3%) (Table S6 in Multimedia Appendix 1).

Among participants with no mpox diagnosis, 4974 (84.1%)
were aware of mpox lesions, 288 (4.9%) had a suspicious mpox
lesion, and 4009 (67.8%) reported potential mpox symptoms.
Among individualswith no diagnosis, only 54.9% (n=158/288)
and 34.9% (n=1399/4009) attended a health facility to
investigate alesion or any symptoms, respectively (Table 2).

Participants with an mpox diagnosis compared to those with no
diagnosis more frequently reported sex partners with suspicious
or confirmed mpox (112/324, 34.6% vs 206/5912, 3.5%;
P<.001), sex with a cisgender man (320/324, 98.8% vs
5132/5912, 86.8%; P<.001), more sexual partners (median 10,
IQR 5-20 vs median 4, IQR 1-10; P<.001), and insertive or
receptive anal or oral sex, including condomless sex (P<.001
for al) (Table 3). Binge drinking before or during sex (115/324,
35.5% vs1565/5912, 26.5%; P<.001), chemsex (118/324, 36.4%
vs1429/5912, 24.2%; P<.001), and any illicit drug use (160/324,
49.4% vs 2354/5912, 39.8%; P<.001) were more frequent
among those self-reporting an mpox diagnosis. Changes in
sexual behavior after the outbreak onset were reported frequently
regardless of mpox diagnosi s but were higher among participants
with adiagnosis(186/324, 57.4% vs 2878/5912, 48.7%; P=.002)
(Table 4).
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Table 2. Mpox awareness, knowledge, symptoms, and possible contact according to self-reported mpox diagnosis.
Characteristics No (n=5912) Yes (n=324) Total (N=6236) P value
Mpox awareness, n (%) 5724 (96.8) 320 (98.8) 6044 (96.9) .048
Knowledge of mpox lesions, n (%) 4974 (84.1) 324 (100) 5298 (85.0) <.001
Mpox lesions
Mpox suspicious lesion, n (%) 288(4.9) 318(98.1) 606 (9.7) <.001
Local pain (n=606), n (%) 78(27.1) 178 (56.0) 256 (42.2) <.001
Pain level (n=256), median (IQR) 40 (19-70.8) 75(49-89.8) 67 (30-84.2) <.001
Attended health facility to investigate lesions (n=606), n (%) 158 (54.9) 316 (99.4) 474 (78.2) <.001
Health facility (n=473), n (%) 14
Public health care 85 (53.8) 192 (61.0) 280 (58.6)
Private health services 73(46.2) 123 (39.0) 196 (41.4)
Any mpox symptoms, n (%) 4009 (67.8) 309 (95.4) 4318 (69.2) <.001
Attended medical service to investigate symptoms (n=4318), n (%) 1399 (34.9) 299 (96.8) 1698 (39.3) <.001
Contact with person with suspicious or confirmed mpox, n (%)
Any 421(7.1) 112 (34.6) 533 (8.5) <.001
Sex partner 206 (3.5) 112 (34.6) 318(5.1) <.001
Traveling history since June 2022, n (%)
Within Brazil 2459 (41.6) 150 (46.3) 2609 (41.8) .09
Abroad 702 (11.9) 37(11.4) 739 (11.9) .80
M pox vaccination, n (%) .18
No 5866 (99.2) 323(99.7) 6189 (99.2)
1 dose 40 (0.7) 0(0) 40 (0.6)
2 doses 6(0.1) 1(0.3) 7(0.2)
Country of mpox vaccination, n (%) .23
Canada 11 (24.4) 1 (100) 12 (26.1)
United States 25 (55.6) 0(0) 25 (54.3)
France, Italy, or Spain 9(20.0) 0(0) 9(19.6)
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Figure 2. Spatial distribution of individuals with negative and positive self-reported mpox diagnosis.
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Table 3. Sexual behavior and substance use according to self-reported mpox diagnosis.

Characteristics No (n=5912) Yes (n=324) Total (N=6236) P value

Sex partners, n (%)

Any gender 5330 (90.2) 323(99.7) 5653 (90.7) <.001
Cisgender man 5132 (86.8) 320 (98.8) 5452 (87.4) <.001
Transgender man 108 (1.8) 5(1.5) 113(1.8) 71
Cisgender woman 271 (4.6) 11(3.4) 282 (4.5) .32
Transgender man 43(0.7) 2(0.6) 45 (0.7) .82
Travesti® 41 (0.7) 3(0.9) 44 (0.7) .63
Nonbinary 200 (3.4) 11(3.4) 211 (3.4) .99
Other gender 51 (0.9) 1(0.3) 52 (0.8) 29
Number of sex partners (n=5121)
Median (IQR) 4(1-10) 10 (5-20) 4(1-10) <.001
0, n (%) 475 (9.7) 1(0.4) 476 (9.3) <.001
1,n (%) 976 (20) 14 (5.6) 990 (19.3)
2-5,n (%) 1716 (35.2) 54 (21.7) 1770 (34.6)
6-10, n (%) 915 (18.8) 69 (27.7) 984 (19.2)
>10, n (%) 790 (16.2) 111 (44.6) 901 (17.6)
Steady sex partners, n (%) 2452 (50.3) 121 (48.6) 2573 (50.2) 59
Only 1 steady sex partner, n (%) 1716 (70.4) 60 (51.3) 1776 (69.5) <.001
Sex practices (n=5193), n (%)
Insertive vaginal sex 278 (5.6) 10 (4.0) 288 (5.5) .28
Receptive vaginal sex 157 (3.2) 2(0.8) 159 (3.1) .03
Insertive anal sex 2996 (60.6) 214 (85.9) 3210 (61.8) <.001
Receptive anal sex 2874 (58.1) 187 (75.1) 3061 (58.9) <.001
Insertive oral sex 3760 (76.1) 218 (87.6) 3978 (76.6) <.001
Receptive oral sex 3662 (74.1) 220 (88.4) 3882 (74.8) <.001
Condomless sex (n=5193), n (%)
Any 3535 (72.9) 215 (87.4) 3750 (73.6) <.001
Condomless insertive vaginal sex 172 (3.5) 3(1.2 175 (3.4) .05
Condomless receptive vaginal sex 112 (2.3) 2(0.8) 114 (2.2) A2
Condomless insertive anal sex 2212 (44.7) 180 (72.3) 2392 (46.1) <.001
Condomless receptive anal sex 2126 (43.0) 162 (65.1) 2288 (44.1) <.001
Condomless insertive oral sex 1957 (39.6) 56 (22.5) 2013 (38.8) <.001
Condomless receptive oral sex 2884 (58.3) 195 (78.3) 3079 (59.3) <.001
Transactional sex (n=5064), n (%) 175 (3.6) 19(7.9) 194 (3.8) <.001
Frequented sex venues, n (%) 2173 (36.8) 206 (63.6) 2379 (38.1) <.001

Substance use, n (%)

Binge drinking 3465 (58.6) 200 (61.7) 3665 (58.8) 27

Binge drinking before or during sex 1565 (26.5) 115 (35.5) 1680 (26.9) <.001

Any illicit substance use 2354 (39.8) 160 (49.4) 2514 (40.3) <.001

Cocaine 640 (10.8) 76 (23.5) 716 (11.5) <.001

Marijuana 1770 (29.9) 116 (35.8) 1886 (30.2) .02

Ecstasy 631 (10.7) 51 (15.7) 682 (10.9) .004
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Characteristics No (n=5912) Yes (n=324) Total (N=6236) P value
Ketamine 324 (5.5) 44.(13.6) 368 (5.9) <.001
GHEBP 233(3.9) 31(9.6) 264 (4.2) <.001
Poppers 566 (9.6) 58 (17.9) 624 (10.0) <.001
Chemsex 1429 (24.2) 118 (36.4) 1547 (24.8) <.001
3Female gender construction, which isidentified in social, family, cultural, and interpersonal life through this identity.
bGHB: gamma-hydroxybutyric acid.
Table 4. Changesin sexual behavior according to self-reported mpox diagnosis.
Characteristics No (n=5912), n (%) Yes (n=324), n (%) Total (N=6236), n (%) P value
Any change 2878 (48.7) 186 (57.4) 3064 (49.1) .002
Reduced number of sex partners 2226 (37.7) 149 (46.0) 2375(38.1) .003
Avoided sex parties 1596 (27.0) 122 (37.7) 1718 (27.5) <.001
Avoided bars and clubs 1050 (17.8) 70 (21.6) 1120 (18.0) .08
Inspected partners for mpox lesions 860 (14.5) 66 (20.4) 926 (14.8) .004
Asked partners about mpox symptoms 749 (12.7) 50 (15.4) 799 (12.8) 15
Anal sex only with condoms 742 (12.6) 50 (15.4) 792 (12.7) A3
Sex abstinence or avoided any type of sex 644 (10.9) 36 (11.1) 680 (10.9) .90
Avoided kissing 409 (6.9) 26 (8.0) 435 (7.0) 45
Web-based sex 382 (6.5) 12(3.7) 394 (6.3) 047
Washed bed linen and other (eg, towels) 284 (4.8) 26 (8.0) 310 (5.0) .009
after sex
Self-masturbation with partner inthe space 90 (1.5) 2(0.6) 92 (1.5) 19
without touching him or her or they
Wear face masks during sex 79 (1.3) 5(15) 84 (1.3) 75
Dated people only using clothing 80 (1.4) 2(0.6) 82 (1.3) .26
Oral sex with condoms only 63(1.1) 2(0.6) 65 (1.0) 44
Used gloves for ana fisting or fingering 20(0.3) 1(0.3) 21 (0.3) .93

HIV prevalence (122/324, 37.7% vs 1353/5912, 22.9%; P<.001),
hepatitis C (ever tested positive; 23/324, 7.1% vs 238/5912,
4%; P=.007), and any diagnoses of sexually transmitted
infections (STIs) (81/324, 25% vs 628/5912, 10.6%; P<.001)
differed by mpox diagnosis report (Table 5). Among
HIV-negative or unknown individuas, HIV testing in the prior
3 months (234/316, 74.1% vs 2335/5545, 42.1%; P<.001) and
current PrEP use (96/201, 47.8% vs 1106/4537, 24.4%; P<.001)
were higher among those reporting an mpox diagnosis (Table
5).

Most participants were willing to receive an mpox vaccine
(n=5008, 95.1%). When asked about mpox research studies,
74.1% (n=4621) responded that they would participate in

https://publichealth.jmir.org/2023/1/e46489
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prevention vaccine trials, 69.2% (n=4288) in prevention drug
trials, and 68.7% (n=4263) in therapeutic trials. In addition,
92% (n=5735) reported frequent participation in vaccination
campaigns, with 95.8% (n=4734/4946) coverage of at least 3
doses of the COVID-19 vaccine. Nevertheless, only 47 (0.7%)
participants received an mpox vaccine, which is not available
in Brazil (Table 2).

Overal, 5258 (84.4%) participants agreed or strongly agreed
with the statement: “LGBTQIA+ individuals are being
discriminated and stigmatized due to mpox.” Median score of
internalized LGBTQI A+ phobiameasured by the adapted RHS
scale was lower among participants reporting mpox compared
to those with no diagnosis (6, IQR 2-11vs7, IQR 2-12; P<.001).
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Table5. HIV testing, treatment, and prevention, and other sexually transmitted infections according to self-reported mpox diagnosis.
Characteristics No (n=5912), n (%) Yes (n=324), n (%) Total (N=6236), n (%) P value
HIV status <.001
Negative 4191 (70.9) 194 (59.9) 4385 (70.3)
Positive 1353 (22.9) 122 (37.7) 1475 (23.7)
Unknown 367 (6.2) 8(2.5) 375 (6.0)
Last HIV test (n=5861) <.001
<3 months 2335 (42.1) 234 (74.1) 2569 (43.8)
>3-6 months 1039 (18.7) 36 (11.4) 1075 (18.3)
>6 months 2171(39.2) 46 (14.6) 2217 (37.8)
Timeliving with HIV (n=1475) .006
<6 months 14 (1.0) 5 (4.1) 19 (1.3)
>6-12 months 42(3.1) 1(0.8) 43(2.9)
>12 months 1297 (95.9) 116 (95.1) 1413 (95.8)
HIV currently undetectable (n=1475) 1250 (92.4) 110 (90.2) 1360 (92.2) 38
Adherence to ART? (n=1473) 821 (60.7) 74.(61.2) 895 (60.8) 93
PrEPP use (n=4738) <.001
Never 3132 (69.0) 85 (42.3) 3217 (67.9)
Current 1106 (24.4) 96 (47.8) 1202 (25.4)
Past 299 (6.6) 20 (10.0) 319 (6.7)
Complete PrEP adherence (n=1202) 787 (70.6) 73(75.3) 860 (71.0) 33
STI€ diagnoses
Any 628 (10.6) 81(25.0) 709 (11.4) <.001
Syphilis 442 (7.5) 61(18.8) 503 (8.1) <.001
Gonorrhea 166 (2.8) 22 (6.8) 188 (3.0) <.001
Chlamydia 94 (1.6) 16 (4.9) 110 (1.8) <.001
Hepatitis B vaccination 32
No vaccination 469 (7.9) 33(10.2) 502 (8.1)
1-2 doses 1395 (23.6) 82(25.3) 1477 (23.7)
3 doses 1739 (29.4) 95 (29.3) 1834 (29.4)
Did not remember 2309 (39.1) 114 (35.2) 2423 (38.9)
Hepatitis C (ever tested positive) 238 (4.0) 23(7.1) 261 (4.2) .007

8ART: antiretroviral therapy.
bpreEp: pre-exposure prophylaxis.
CSTI: sexually transmitted infection.

Discussion

Principal Findings

This analysis describes the results of alarge web-based survey
in Brazil conducted during the mpox surgein 2022. Respondents
were mostly MSM from metropolitan regions, with a 5.6%
prevalence of self-reported mpox diagnosis, which is slightly
higher than Brazilian surveillance numbers. Thisindicates that
our survey may have reached populations most affected by
mpox by the current outbreak [2,5,6]. There were no reported
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cases among transgender women, which highlights the low
mpox burden in thisgroup, in agreement with Brazilian official
data available, disaggregated by gender [8,27]. Our findings
point to a high awareness of mpox among SGM, with the
internet and television as the most frequent information sources.
This underscores the importance of adequate science
communication through traditional and innovative means of
communication and the need to stop fake news that contributes
to misleading information as well as reinforces stigma [28].
Most participants agreed or strongly agreed that LGBTQIA+
individual s are being discriminated against and stigmatized due
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to mpox. To our knowledge, this is the first study to describe
mpox awareness, willingness to vaccinate for mpox, and
self-reported prevalence of mpox in Latin America.

Willingnessto Use M pox Vaccine

Willingness to use mpox vaccine and to follow social isolation
if required were high, suggesting an adequate understanding of
the importance of public health measures to successfully
mitigate the impact of the mpox outbreak among SGM. While
countriesin North Americaand Western Europe initiated mpox
vaccination of the most affected population (MSM) by
mid-2022, mpox vaccination in Brazil only started in March
2023. Due to the low number of vaccine units available,
vaccination in the country is restricted to very few groups such
as people living with HIV, health professionals working with
Orthopoxvirus (pre-exposure vaccination), and those who had
contact with fluids and secretions of persons with suspected
mpox (postexposure vaccination) [29].

Participants Characteristics According to
Self-Reported M pox Diagnosis

In our study, individuals with self-reported mpox diagnosis
more frequently referred to mucocutaneous, genital or anal
lesions, coinfection with hepatitis C, and local pain. These
clinical characteristicsarein agreement with global and national
data [2,6,30]. Local pain was the most frequent reason for
hospitalization in a cohort in Rio de Janeiro State, Brazil [6].
This s critical in the context of poor outcomes related to pain
control according to gender, sexual orientation, and race, which
might deepen mpox-related stigmaand increase the gap between
the most vulnerable populations and health services [31,32].

Among respondents with no mpox diagnosis, a substantial
proportion did not seek health care assistance despite reporting
mpox suspicious lesions or symptoms. Avoidance of health
servicesis common among SGM and directly linked to stigma,
discrimination, and structural barriers faced by these groups
[33,34]. This might lead to the underreporting of mpox cases
in highly discriminatory settings, such as Brazil. In addition,
participants with a self-reported mpox diagnosis also reported
following a higher frequency of health measures (eg, HIV care
and testing, STI diagnosis, and PrEP use) and lower rates of
internalized LGBTQIA+ phobia. This might indicate that
individuals who sought an mpox diagnosis most commonly
have access to health services in general. Furthermore, these
participants might have previous links with gender-competent
health care services and more access to health information, all
potentially related to a lower perceived gender and sexual
orientation—based discrimination.

Although participants with an mpox diagnosis reported a higher
number of sexua partners, binge drinking before sex, chemsex,
substance use, and higher frequency to sex venues, they also
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adopted more changes in sexual behavior after the mpox
outbreak, possibly due to higher awareness and feelings of fear
and hopelessness related to mpox. Thisfinding isin agreement
with previous surveys conducted in the United States among
the most vulnerable populations [16,35]. Moreover, most
individuals with an mpox diagnosisin our survey also reported
sex with other cisgender men, reinforcing the role of highly
interconnected and dense sexua networks in the mpox
transmission dynamics [36]. Even among participants who
self-reported an mpox diagnosis, only a small proportion
reported a partner with suspected or confirmed mpox. Although
this observation might be related to underdiagnosed cases, it
raises concerns about the potential role of subclinical infections
in mpox transmission dynamics, while it also reflects the
well-known challengesin STI network mapping [37-39].

Peoplelivingwith HIV enrolled inthe current analysis reported
low ART adherence (895/1473, 60.8%). Regardless of mpox
diagnosis, this reinforces the urgent need to better monitor the
HIV care continuum. In the context of mpox, advanced
immunosuppression and poor ART adherence have been
associated with worse mpox clinical outcomes, including
mpox-related hospitalization and death [40]. The high rates of
other STIs occurring concomitantly with mpox highlight the
importance of a comprehensive screening at mpox assessment,
in accordance with the well-established rationale that 1 STI
diagnosis implies a higher likelihood of coinfection with an
additional one[41].

Limitations

Our study has some limitations. First, the cross-sectional study
design hinders identifying causal associations. In addition, all
responses were self-reported, thus introducing the possibility
of recall, response, or social desirability bias. Moreover, our
sample constitutes a highly educated, middle or high
socioeconomic status subset of Brazilian persons with access
to adevice compatiblewith GSN apps, although cellphonesand
internet connection have been shown to be widely availablein
all socioeconomic stratain Brazil [42]. Transgender women are
often a highly vulnerable group in Brazil with lower accessto
the internet, which may have impacted their recruitment using
web-based strategies as previously observed [17].

Conclusions

Our results point to high mpox knowledge and willingness to
vaccinate for mpox among SGM in Brazil. Participants
self-reporting mpox diagnosis more frequently reported to be
living with HIV, STI diagnosis, and current PrEP use. Our
findings highlight the importance of an mpox assessment that
includes comprehensive sexual health screenings. Efforts to
decrease stigma related to mpox among SGM is necessary to
avoid mpox underdiagnosis.

Parts of these results were presented at CROI Conferencein Seattle in February 2023. We would like to thank study participants
and Leandra Sobral, Cludio Nascimento, Gerson Santos, Priscila Cristine, Alexandre Castilho, Daniel RB Bezerra, and Ronaldo
M Ismerio. TST, PML, and BG are supported by Conselho Nacional de Desenvolvimento Cientifico e Tecnol 6gico and Fundacdo

Carlos Chagas Filho de Amparo a Pesquisa do Rio de Janeiro.

https://publichealth.jmir.org/2023/1/e46489

JMIR Public Health Surveill 2023 | vol. 9 | e46489 | p. 12
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Torreset a

Data Availability

The study’s final deidentified data set and dictionary will be made available with the publication upon reasonable request. A
proposal should be submitted to the corresponding author’s email, who will evaluate and approve the request. No other additional
documents will be available.

Authors Contributions

TST, MSTS, CC, BH, VGV, and BG conceived this study. TST and BH drafted the questionnaire. MSTS, CC, EMJ, IM, VGV,
and BG reviewed the questionnaire. TST, CC, and PML conceived and supervised the current analysis. TST supervised data
acquisition. TST performed statistical analysisand MAM performed the spatial analysis. TST and M ST S drafted the manuscript.
BH, EMJ, SWC, MM, MAM, PML, VGV, and BG revised the manuscript for important intellectual content. All authors read and
approved the final manuscript.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Supplementary tables.
[DOCX File, 42 KB-Multimedia Appendix 1]

References

1.  Zarocostas J. Monkeypox PHEIC decision hoped to spur the world to act. Lancet 2022;400(10349):347 [FREE Full text]
[doi: 10.1016/S0140-6736(22)01419-2] [Medline: 35908563]

2. Gessain A, Nakoune E, Yazdanpanah Y. Monkeypox. N Engl JMed 2022;387(19):1783-1793 [FREE Full text] [doi:
10.1056/NEJMra2208860] [Medline: 36286263]

3. Vivancos R, Anderson C, Blomquist P, Balasegaram S, Bell A, Bishop L, UKHSA Monkeypox Incident Management
team, Monkeypox Incident Management Team. Community transmission of monkeypox in the United Kingdom, April to
May 2022. Euro Surveill 2022;27(22):2200422 [ FREE Full text] [doi: 10.2807/1560-7917.ES.2022.27.22.2200422] [Medline:
35656834]

4. 2022 Monkeypox outbreak global map. CDC. 2022. URL : https.//www.cdc.gov/poxvirus/monkeypox/response/2022/
world-map.html [accessed 2022-11-21]

5.  Mitja O, OgoinaD, Titanji BK, Galvan C, Muyembe JJ, Marks M, et al. Monkeypox. Lancet 2023;401(10370):60-74
[FREE Full text] [doi: 10.1016/S0140-6736(22)02075-X] [Medline: 36403582]

6. SilvaMST, Coutinho C, Torres TS, Peixoto E, Ismério R, LessaF, INI-Fiocruz Mpox Study Group. Ambulatory and
hospitalized patients with suspected and confirmed mpox: an observational cohort study from Brazil. Lancet Reg Health
Am 2023;17:100406 [FREE Full text] [doi: 10.1016/j.lana.2022.100406] [Medline: 36776570]

7.  Ministério da Salde. Ministério da Salde. Boletim Epidemiol gico Especial Monkeypox n 16 - 09/10/2022 a 05/11/2022.
2022. URL: https.//saude.rs.gov.br/upl oad/arquivos/202303/

08122154-informativo-epi demi ol ogi co-especi al -mpox-dados-2022. pdf [accessed 2023-06-22]
8. SilvaMST, Jdil EM, Torres TS, Coutinho C, Jalil CM, Cardoso SW, et al. Monkeypox and transgender women: the need

for aglobal initiative. Travel Med Infect Dis2022;50:102479 [FREE Full text] [doi: 10.1016/j.tmaid.2022.102479] [Medline:
36257591]

9.  Scheffer M, PaivaV SF, Barberia LG, Russo G. Monkeypox in Brazil between stigma, politics, and structural shortcomings:
have we not been here before? Lancet Reg Health Am 2023;17:100394 [ FREE Full text] [doi: 10.1016/j.1ana.2022.100394]
[Medline: 36405886]

10. Bragazzi NL, Khamisy-Farah R, Tsigalou C, Mahroum N, Converti M. Attaching a stigmato the LGBTQI+ community
should be avoided during the monkeypox epidemic. JMed Virol 2023;95(1):e27913 [FREE Full text] [doi:
10.1002/jmv.27913] [Medline: 35655436]

11. Kenyon C. Is monkeypox being underdiagnosed in countries with more stigmatizing attitudes towards men who have sex
with men? A simple ecological analysis. Epidemiologia (Basel) 2022;3(3):363-368 [FREE Full text] [doi:
10.3390/epidemiol 0gia3030028] [Medline: 36417244]

12. Maérz JW, Holm S, Biller-Andorno N. Monkeypox, stigma and public health. Lancet Reg Health Eur 2022;23:100536
[FREE Full text] [doi: 10.1016/j.1anepe.2022.100536] [Medline: 36338836]

13. Kutscher E. Erasing shamein sexuality. JAMA 2022;328(14):1397-1398 [ FREE Full text] [doi: 10.1001/jama.2022.17156]
[Medline: 36094525]

14. OgoinaD, Yinka-Ogunleye A. Sexua history of human monkeypox patients seen at atertiary hospital in Bayelsa, Nigeria.
Int JSTD AIDS 2022;33(10):928-932 [FREE Full text] [doi: 10.1177/09564624221119335] [Medline: 35969500]

https://publichealth.jmir.org/2023/1/e46489 JMIR Public Health Surveill 2023 | vol. 9 | e46489 | p. 13
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=publichealth_v9i1e46489_app1.docx&filename=1c71879bcec71a5d0e783a5e1e3a0c25.docx
https://jmir.org/api/download?alt_name=publichealth_v9i1e46489_app1.docx&filename=1c71879bcec71a5d0e783a5e1e3a0c25.docx
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(22)01419-2/fulltext
http://dx.doi.org/10.1016/S0140-6736(22)01419-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35908563&dopt=Abstract
https://www.nejm.org/doi/10.1056/NEJMra2208860
http://dx.doi.org/10.1056/NEJMra2208860
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36286263&dopt=Abstract
https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2022.27.22.2200422
http://dx.doi.org/10.2807/1560-7917.ES.2022.27.22.2200422
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35656834&dopt=Abstract
https://www.cdc.gov/poxvirus/monkeypox/response/2022/world-map.html
https://www.cdc.gov/poxvirus/monkeypox/response/2022/world-map.html
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(22)02075-X/fulltext
http://dx.doi.org/10.1016/S0140-6736(22)02075-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36403582&dopt=Abstract
https://www.sciencedirect.com/science/article/pii/S2667193X2200223X?via%3Dihub
http://dx.doi.org/10.1016/j.lana.2022.100406
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36776570&dopt=Abstract
https://saude.rs.gov.br/upload/arquivos/202303/08122154-informativo-epidemiologico-especial-mpox-dados-2022.pdf
https://saude.rs.gov.br/upload/arquivos/202303/08122154-informativo-epidemiologico-especial-mpox-dados-2022.pdf
https://www.sciencedirect.com/science/article/pii/S1477893922002253?via%3Dihub
http://dx.doi.org/10.1016/j.tmaid.2022.102479
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36257591&dopt=Abstract
https://www.sciencedirect.com/science/article/pii/S2667193X22002113?via%3Dihub
http://dx.doi.org/10.1016/j.lana.2022.100394
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36405886&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1002/jmv.27913
http://dx.doi.org/10.1002/jmv.27913
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35655436&dopt=Abstract
https://www.mdpi.com/2673-3986/3/3/28
http://dx.doi.org/10.3390/epidemiologia3030028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36417244&dopt=Abstract
https://www.sciencedirect.com/science/article/pii/S2666776222002320?via%3Dihub
http://dx.doi.org/10.1016/j.lanepe.2022.100536
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36338836&dopt=Abstract
https://jamanetwork.com/journals/jama/fullarticle/2796448
http://dx.doi.org/10.1001/jama.2022.17156
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36094525&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/09564624221119335
http://dx.doi.org/10.1177/09564624221119335
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35969500&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Torreset a

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Paparini S, Whitacre R, Smuk M, Thornhill J, Mwendera C, Strachan S, et al. Public understanding and awareness of and
response to monkeypox virus outbreak: a cross-sectional survey of the most affected communities in the United Kingdom
during the 2022 public health emergency. HIV Med 2023;24(5):544-557 [FREE Full text] [doi: 10.1111/hiv.13430] [Medline:
36385726]

Delaney KB, Sanchez T, Hannah M, Edwards OW, Carpino T, Agnew-Brune C, et a. Strategies adopted by gay, bisexual,
and other men who have sex with men to prevent monkeypox virus transmission - United States, August 2022. MMWR
Morb Mortal WKly Rep 2022;71(35):1126-1130 [FREE Full text] [doi: 10.15585/mmwr.mm7135el] [Medline: 36048582]
BezerraDRB, Jalil CM, Jalil EM, Coelho LE, CarvaheiraE, FreitasJ, et al. Complementary recruitment strategiesto reach
men who have sex with men and transgender women: the experience of alarge Brazilian HIV prevention service. AIDS
Behav 2022;26(8):2643-2652 [doi: 10.1007/s10461-022-03609-5] [Medline: 35122578]

Blair KJ, Torres TS, Hoagland B, Bezerra DRB, Veloso VG, Grinsztejn B, et al. Pre-exposure prophylaxis use, HIV
knowledge, and internalized homonegativity among men who have sex with men in Brazil: a cross-sectional study. Lancet
Reg Health Am 2022;6:100152 [FREE Full text] [doi: 10.1016/j.lana.2021.100152] [Medline: 35291206]

Meade AW, Craig SB. Identifying careless responses in survey data. Psychol Methods 2012;17(3):437-455 [doi:
10.1037/a0028085] [Medline: 22506584]

Torres TS, Hoagland B, Bezerra DRB, Garner A, Jalil EM, Coelho LE, et al. Impact of COVID-19 pandemic on sexual
minority populationsin Brazil: an analysis of social/racial disparitiesin maintaining social distancing and a description of
sexud behavior. AIDS Behav 2021;25(1):73-84 [FREE Full text] [doi: 10.1007/s10461-020-02984-1] [Medline: 32737817]
Jalil EM, Torres TS, de A Pereira CC, Farias A, Brito JDU, LacerdaM, et al. High rates of sexualized drug use or chemsex
among brazilian transgender women and young sexual and gender minorities. Int JEnviron Res Public Health 2022;19(3):1704
[EREE Full text] [doi: 10.3390/ijerph19031704] [Medline: 35162728]

Torres TS, Bastos LS, Kamel L, Bezerra DRB, Fernandes NM, MoreiraRI, et al. Do men who have sex with men who
report alcohol and illicit drug use before/during sex (chemsex) present moderate/high risk for substance use disorders?
Drug Alcohol Depend 2020;209:107908 [FREE Full text] [doi: 10.1016/j.drugal cdep.2020.107908] [Medline: 32078972]
Luz PM, Torres TS, Almeida-Brasil CC, Marins LMS, Bezerra DRB, Veloso VG, et a. Translation and validation of the
short HIV stigma scale in Brazilian Portuguese. Health Qual Life Outcomes 2020;18(1):322 [EREE Full text] [doi:
10.1186/s12955-020-01571-1] [Medline: 33008400]

Torres TS, KondaKA, Vega-Ramirez EH, Elorreaga OA, Diaz-SosaD, Hoagland B, ImPrEP Study Group. Factors associated
with willingness to use pre-exposure prophylaxisin Brazil, Mexico, and Peru: web-based survey among men who have
sex with men. IMIR Public Health Surveill 2019;5(2):e13771 [EREE Full text] [doi: 10.2196/13771] [Medline: 31210143]
Torres TS, De Boni RB, de Vasconcellos MT, Luz PM, Hoagland B, MoreiraRI, et al. Awareness of prevention strategies
and willingness to use preexposure prophylaxisin Brazilian men who have sex with men using apps for sexual encounters:
online cross-sectional study. IMIR Public Health Surveill 2018;4(1):e11 [FREE Full text] [doi: 10.2196/publichealth.8997]
[Medline: 29358160]

Torres TS, Luz PM, Bezerra DRB, Almeida-Brasil CC, MarinsLMS, Veloso VG, et a. Tranglation and validation in
Brazilian Portuguese of the reactions to homosexuality scale. Psychol Health Med 2021;26(supl):20-36 [FREE Full text]
[doi: 10.1080/13548506.2021.1936580] [Medline: 34219572]

Thornhill JP, Palich R, Ghosn J, Walmsley S, Moschese D, Cortes CP, Share-Net writing group. Human monkeypox virus
infection in women and non-binary individuals during the 2022 outbreaks: a global case series. Lancet
2022;400(10367):1953-1965 [ FREE Full text] [doi: 10.1016/S0140-6736(22)02187-0] [Medline: 36403584]

Melchior C, Oliveira M. Health-related fake news on social media platforms: a systematic literature review. New Media
Soc 2021;24(6):1500-1522 [doi: 10.1177/14614448211038762]

Ministério da Salide. Ministério da Salide. M pox. URL : https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/m/mpox
[accessed 2023-05-29]

Perazzo H, SilvaMST, Coutinho C, Peixoto EM, da Costa Cruz Silva S, Cardoso SW, INI-Fiocruz Monkeypox Study
Group. Monkeypox outbreak as an opportunity to identify new cases of HCV infection in limited resource settings. J Vira
Hepat 2023;30(1):83-85 [FREE Full text] [doi: 10.1111/jvh.13771] [Medline: 36357317]

Schoenthaler A, Williams N. Looking beneath the surface: racial bias in the treatment and management of pain. JAMA
Netw Open 2022;5(6):€2216281 [FREE Full text] [doi: 10.1001/jamanetworkopen.2022.16281] [Medline: 35679049]
Abd-Elsayed A, Heyer AM, Schatman ME. Disparitiesin the treatment of the LGBTQ population in chronic pain
management. J Pain Res 2021;14:3623-3625 [FREE Full text] [doi: 10.2147/JPR.S348525] [Medline: 34880669)]

Costa AB, da Rosa Filho HT, Pase PF, Fontanari AMV, Catelan RF, Mueller A, et al. Healthcare needs of and access
barriers for Brazilian transgender and gender diverse people. JImmigr Minor Health 2018;20(1):115-123 [doi:
10.1007/s10903-016-0527-7] [Medline: 27804013]

Phillips G, Neray B, Janulis P, Felt D, Mustanski B, Birkett M. Utilization and avoidance of sexual health services and
providersby YMSM and transgender youth assigned male at birth in Chicago. AIDS Care 2019;31(10):1282-1289 [FREE
Full text] [doi: 10.1080/09540121.2019.1587370] [Medline: 30821480]

https://publichealth.jmir.org/2023/1/e46489 JMIR Public Health Surveill 2023 | vol. 9 | e46489 | p. 14

(page number not for citation purposes)


https://onlinelibrary.wiley.com/doi/10.1111/hiv.13430
http://dx.doi.org/10.1111/hiv.13430
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36385726&dopt=Abstract
https://www.cdc.gov/mmwr/volumes/71/wr/mm7135e1.htm?s_cid=mm7135e1_w
http://dx.doi.org/10.15585/mmwr.mm7135e1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36048582&dopt=Abstract
http://dx.doi.org/10.1007/s10461-022-03609-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35122578&dopt=Abstract
https://www.sciencedirect.com/science/article/pii/S2667193X21001484?via%3Dihub
http://dx.doi.org/10.1016/j.lana.2021.100152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35291206&dopt=Abstract
http://dx.doi.org/10.1037/a0028085
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22506584&dopt=Abstract
https://link.springer.com/article/10.1007/s10461-020-02984-1
http://dx.doi.org/10.1007/s10461-020-02984-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32737817&dopt=Abstract
https://www.mdpi.com/1660-4601/19/3/1704
http://dx.doi.org/10.3390/ijerph19031704
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35162728&dopt=Abstract
https://www.sciencedirect.com/science/article/abs/pii/S0376871620300739?via%3Dihub
http://dx.doi.org/10.1016/j.drugalcdep.2020.107908
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32078972&dopt=Abstract
https://hqlo.biomedcentral.com/articles/10.1186/s12955-020-01571-1
http://dx.doi.org/10.1186/s12955-020-01571-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33008400&dopt=Abstract
https://publichealth.jmir.org/2019/2/e13771/
http://dx.doi.org/10.2196/13771
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31210143&dopt=Abstract
https://publichealth.jmir.org/2018/1/e11/
http://dx.doi.org/10.2196/publichealth.8997
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29358160&dopt=Abstract
https://www.tandfonline.com/doi/full/10.1080/13548506.2021.1936580
http://dx.doi.org/10.1080/13548506.2021.1936580
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34219572&dopt=Abstract
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(22)02187-0/fulltext
http://dx.doi.org/10.1016/S0140-6736(22)02187-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36403584&dopt=Abstract
http://dx.doi.org/10.1177/14614448211038762
https://www.gov.br/saude/pt-br/assuntos/saude-de-a-a-z/m/mpox
https://onlinelibrary.wiley.com/doi/10.1111/jvh.13771
http://dx.doi.org/10.1111/jvh.13771
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36357317&dopt=Abstract
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2793179
http://dx.doi.org/10.1001/jamanetworkopen.2022.16281
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35679049&dopt=Abstract
https://www.dovepress.com/disparities-in-the-treatment-of-the-lgbtq-population-in-chronic-pain-m-peer-reviewed-fulltext-article-JPR
http://dx.doi.org/10.2147/JPR.S348525
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34880669&dopt=Abstract
http://dx.doi.org/10.1007/s10903-016-0527-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27804013&dopt=Abstract
https://europepmc.org/abstract/MED/30821480
https://europepmc.org/abstract/MED/30821480
http://dx.doi.org/10.1080/09540121.2019.1587370
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30821480&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Torreset a

35. Hubach RD, Owens C. Findings on the Monkeypox exposure mitigation strategies employed by men who have sex with
men and transgender women in the United States. Arch Sex Behav 2022;51(8):3653-3658 [FREE Full text] [doi:
10.1007/s10508-022-02423-3] [Medline: 36103027]

36. Endo A, MurayamaH, Abbott S, Ratnayake R, Pearson CAB, Edmunds WJ, et al. Heavy-tailed sexual contact networks
and monkeypox epidemiology in the global outbreak, 2022. Science 2022;378(6615):90-94 [FREE Full text] [doi:
10.1126/science.add4507] [Medline: 36137054]

37. DeBaetselier I, Van Dijck C, Kenyon C, Coppens J, Michiels J, de Block T, ITM Monkeypox study group. Retrospective
detection of asymptomatic monkeypox virus infections among male sexual health clinic attendeesin Belgium. Nat Med
2022;28(11):2288-2292 [FREE Full text] [doi: 10.1038/s41591-022-02004-w] [Medline: 35961373]

38. Van Dijck C, Hens N, Kenyon C, Tsoumanis A. The roles of unrecognized mpox cases, contact isolation and vaccination
in determining epidemic size in Belgium: a modeling study. Clin Infect Dis 2023;76(3):e1421-e1423 [doi:
10.1093/cid/ciac723] [Medline: 36052546]

39. Feré VM, Bachelard A, Zaidi M, Armand-Lefevre L, Descamps D, Charpentier C, et a. Detection of Monkeypox virus
in anorectal swabs from asymptomatic men who have sex with men in a sexually transmitted infection screening program
in Paris, France. Ann Intern Med 2022;175(10):1491-1492 [ FREE Full text] [doi: 10.7326/M22-2183] [Medline: 35969863]

40. Miller MJ, Cash-Goldwasser S, Marx GE, Schrodt CA, Kimball A, Padgett K, CDC Severe Monkeypox Investigations
Team. Severe Monkeypox in hospitalized patients - United States, August 10-October 10, 2022. MMWR Morb Morta
WKkly Rep 2022;71(44):1412-1417 [FREE Full text] [doi: 10.15585/mmwr.mm7144el] [Medline: 36327164]

41. Curran KG, Eberly K, Russell OO, Snyder RE, Phillips EK, Tang EC, Monkeypox, HIV, and STI Team. HIV and sexually
transmitted infections among persons with Monkeypox - eight U.S. jurisdictions, May 17-July 22, 2022. MMWR Morb
Mortal Wkly Rep 2022;71(36):1141-1147 [FREE Full text] [doi: 10.15585/mmwr.mm7136al] [Medline: 36074735]

42. Comité Gestor dalnternet no Brasil (CGIBR). Comité Gestor daInternet no Brasil (CGIBR). J2 - Individuos Que Possuem
Telefone Celular 2021. 2021. URL: https://cetic.br/pt/tics/domicilios/2021/individuos/J2/ [accessed 2022-07-12]

Abbreviations

ART: antiretroviral therapy

LGBTQIA+: Leshian, gay, bisexual, transgender, queer, intersex, asexua, plus
MSM: men who have sex with men

MW: minimum wage

PrEP: pre-exposure prophylaxis

RHS: Reactionsto Homosexuality Scale

SGM: sexual and gender minorities

STI: sexually transmitted infection

Edited by A Mavragani, T Sanchez; submitted 13.02.23; peer-reviewed by B Bock, L Magno; comments to author 25.05.23; revised
version received 30.05.23; accepted 20.06.23; published 17.07.23

Please cite as:

Torres TS Siva MST, Coutinho C, Hoagland B, Jalil EM, Cardoso SW, Moreira J, Magalhaes MA, Luz PM, Veloso VG, Grinsztein
B

Evaluation of Mpox Knowledge, Stigma, and Wi lingness to Vaccinate for Mpox: Cross-Sectional \Web-Based Survey Among Sexual
and Gender Minorities

JMIR Public Health Surveill 2023;9:e46489

URL: https://publichealth.jmir.org/2023/1/e46489

doi: 10.2196/46489

PMID: 37459174

©Thiago Silva Torres, Mayara Secco Torres Silva, Carolina Coutinho, Brenda Hoagland, Emilia Moreira Jalil, Sandra Wagner
Cardoso, Julio Moreira, Monica Avelar Magal haes, PaulaMendes Luz, ValdileaG Ve oso, Beatriz Grinsztejn. Originally published
in IMIR Public Health and Surveillance (https://publichealth.jmir.org), 17.07.2023. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in IMIR Public Health
and Surveillance, is properly cited. The complete bibliographic information, a link to the origina publication on
https://publichealth.jmir.org, as well as this copyright and license information must be included.

https://publichealth.jmir.org/2023/1/e46489 JMIR Public Health Surveill 2023 | vol. 9 | e46489 | p. 15
(page number not for citation purposes)


https://link.springer.com/article/10.1007/s10508-022-02423-3
http://dx.doi.org/10.1007/s10508-022-02423-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36103027&dopt=Abstract
https://www.science.org/doi/10.1126/science.add4507
http://dx.doi.org/10.1126/science.add4507
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36137054&dopt=Abstract
https://www.nature.com/articles/s41591-022-02004-w
http://dx.doi.org/10.1038/s41591-022-02004-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35961373&dopt=Abstract
http://dx.doi.org/10.1093/cid/ciac723
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36052546&dopt=Abstract
https://www.acpjournals.org/doi/10.7326/M22-2183
http://dx.doi.org/10.7326/M22-2183
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35969863&dopt=Abstract
https://www.cdc.gov/mmwr/volumes/71/wr/mm7144e1.htm?s_cid=mm7144e1_w
http://dx.doi.org/10.15585/mmwr.mm7144e1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36327164&dopt=Abstract
https://www.cdc.gov/mmwr/volumes/71/wr/mm7136a1.htm?s_cid=mm7136a1_w
http://dx.doi.org/10.15585/mmwr.mm7136a1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36074735&dopt=Abstract
https://cetic.br/pt/tics/domicilios/2021/individuos/J2/
https://publichealth.jmir.org/2023/1/e46489
http://dx.doi.org/10.2196/46489
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37459174&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

