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Abstract

Background
People engaged in transactional sex may be at elevated risk for mpox due to frequent intimate contact
with multiple partners. Although the two-dose JYNNEOS vaccine is an effective prevention strategy, little
is known about how specific transactional sex practices and contexts relate to mpox vaccination uptake.
This study examined relationships between transactional sex practices, structural vulnerability, and
mpox vaccination among people reporting recent sex work.

Methods
We conducted interviews with 128 Southern California adults who reported transactional sex in the past
year between October 2023 and December 2024. Interviews collected information on transactional sex
practices in the prior 3 months, including place of sex (homes, motels/hotels, street/public venues,
bathhouses), compensation type (monetary or trade-based), client sourcing (online, friends, or
street/public venues), and type of transactional sex (full service, escort work, entertainment/live shows,
or phone/internet/app-based). Participants also reported mpox vaccination status. Modified Poisson
regression models examined associations between transactional sex characteristics and mpox
vaccination, adjusting for age, sex, race/ethnicity, and education. Stratified analyses examined
differences by housing status.

Results
Median participant age was 36 years; most participants were male (84%), 39% identified as Hispanic and
27% as Black. Nearly half (46%) reported unstable housing and 52% were living with HIV. Transactional
sex commonly involved intercourse (63%) and most frequently occurred in homes (73%) or
motels/hotels (55%). Clients were most often sourced online (65%), and compensation was primarily
monetary (75%). Overall, 56% of participants reported mpox vaccination. In adjusted analyses, monetary
compensation (aPR = 0.70; 95% CI: 0.52–0.94) and street-based transactional sex (aPR = 0.68; 95% CI:
0.47–0.97) were associated with lower vaccination prevalence. Among unstably housed participants, the
negative association for street-based transactional sex was stronger (aPR = 0.45; 95% CI: 0.28–0.73).

Conclusions
Mpox vaccination uptake varied substantially across different transactional sex contexts. Individuals
engaging in street-based transactional sex, particularly those experiencing housing instability, may face
barriers to vaccination and represent important populations for targeted outreach efforts.
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Introduction
Mpox is a zoonotic disease caused by infection with the Monkeypox virus (MPXV), a member of the
genus Orthopoxvirus. Transmission occurs primarily through direct contact with infected lesions, scabs,
or bodily fluids, as well as through prolonged close or intimate contact with an infected individual.
Historically, MPXV circulated in localized outbreaks in West and Central Africa, typically characterized by
limited human-to-human transmission of MPXV.[1]

In early summer of 2022 there was a swift and unforeseen global spread of mpox. Confirmed cases were
reported in 122 countries and 32,063 cases were identified in the United States through 2022.[1, 2] By
September, the initial outbreak had declined rapidly, although sporadic cases and localized resurgences
continue to occur both nationally and in Los Angeles County.[3, 4] During the 2022 outbreak, 99% of
cases were among men and of these, 94% reported male-to-male sexual or intimate contact immediately
prior to symptom onset, highlighting the impact of sexual transmission in propagating the initial surge.[5]
The early public health response focused on expanding access to the JYNNEOS vaccine, a two dose
series that confers protection against both smallpox and mpox.[6] Despite increased availability, prior
studies have shown mpox vaccination uptake varies among specific subgroups, specifically by race and
ethnicity, number of partners, education level, and HIV pre-exposure prophylaxis (PrEP) use.[6, 7] An
additional important high risk subgroup however that has received little attention during the mpox
response are those who engage in transactional sex.

Mpox poses a distinct threat to those who engage in transactional sex since they often engage in close
or intimate contact with multiple contacts. Engaging in transactional sex, especially among men, has
been found to be associated with a much higher prevalence of new and concurrent partnerships as well
as sexually transmitted infection (STI) positivity.[8] Unlike HIV and other STIs however, mpox prevention
through condom use is complicated by the fact that close contact with open lesions or sores anywhere
on the body can drive transmission. Thus, public health messaging regarding avoidance of sexual
encounters when symptomatic has been a key prevention tool for the broader population. However,
among those who engage in transactional sex extended periods of abstention may interrupt needed
revenue streams or even impact housing and food security for those who exchange sex for services.
Thus, vaccination serves as an important public health tool for mpox prevention in this population.
Further exacerbating this issue is the high prevalence of unstable housing experienced by many of those
who engage in transactional sex.[8–10] Unstable housing itself has consistently been shown to be
positively associated with both STI and HIV incidence and negatively associated with mpox vaccination.
[11, 12] Furthermore, if someone engages in transactional sex and is unstably housed they may have
less discretion when screening potential clients compared to those who are stably housed due to the
added need for additional income.[13] As such, understanding the drivers of mpox vaccination uptake in
this high-risk population is paramount.

Few studies have examined factors associated with mpox vaccination among those who engage in
transactional sex. There are even fewer studies that examine these relationships by the different
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contexts in which transactional sex occurs. To our knowledge only one study has so far examined the
relationships between mpox vaccination and transactional sex, examining mpox vaccination attitudes
among a cross sectional sample of male sex workers in China.[14] More in depth research is needed to
inform mpox vaccination policy. This study utilizes a cross-sectional sample of Southern Californian
participants who engage in transactional sex to examine how distinct types and practices related to
transactional sex are associated with mpox vaccination uptake. Additionally, this study examines
heterogeneity across these relationships by housing status to identify those most vulnerable to being
unvaccinated. We thus hypothesized that those who engage in street-based transactional sex would
have a lower likelihood of mpox vaccination versus those who do not.

Methods
Study Design/Data Sources

Participants in this study were enrolled into the Community MPOX Awareness Sex Worker Survey
(COMPASS), a longitudinal study combining survey and laboratory data to assess mpox risk among
those who engage in transactional sex throughout Southern California. In total, 140 participants were
recruited between October 2023 and December 2024. Participants were recruited from the Sexual Health
Clinic at the Los Angeles LGBT Center, a community-based organization in Los Angeles providing sexual
health and social services for the LGBTQ+ community. Potential participants were identified through a
mix of active outreach to those who had indicated transactional sex engagement in clinic intake forms
and passive outreach using in-house recruitment flyers and screen monitor ads by clinic waiting areas
and elevators. Interested potential participants were screened according to the following eligibility
criteria: (1) age 18 years or older and (2) reporting transactional sex within the past year. After providing
informed consent, participants completed a self-administered, computer-based questionnaire detailing
demographics, mpox history, sexual behaviors, and transactional sex practices. A copy of the
questionnaire can be found in Additional File 1 (see Additional File 1). Blood specimen for serologic
testing was also collected from each participant at baseline and follow-up. While participants returned
for a subsequent follow-up visit 3 months after baseline, for this study only baseline data were used.
Participants received $50 for their participation. This study was reviewed by University of California, Los
Angeles Institutional Review Board and deemed exempt for full review. This activity was additionally
reviewed by CDC and was determined to be consistent with applicable federal law and CDC policy.

Serologic Testing

Serologic specimens were analyzed by the Centers for Disease Control and Prevention (CDC) for IgG
anti-orthopoxvirus serologic reactivity using Enzyme-Linked Immunosorbent Assay (ELISA).[15] Testing
was performed as previously described but utilized JYNNEOS vaccine as the viral antigen. A cutoff of
0.01 was used to define test positivity.[16]

Variable Definitions
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The primary outcome of interest was mpox vaccination uptake at baseline as defined by self-reported
receipt of at least one dose of the mpox vaccine. For those who did not know their vaccination status,
vaccine status was imputed for those born after 1971 using baseline positive IgG serology in
conjunction with no reported history of mpox diagnosis. Those remaining with unknown or missing
vaccination status were excluded from the analytic sample. Due to the risk of vaccination
misclassification attributed to previous undiagnosed mpox infection, parallel sensitivity analyses were
conducted excluding these imputed participants. While 140 total baseline participants were recruited in
total, 122 reported known mpox vaccination histories. Of the 18 participants that either were missing
their vaccination status or indicated that they did not know their status, 13 had their vaccination status
imputed using a combination of orthopoxvirus IgG serology and mpox diagnosis history. Of the resulting
135, 7 participants had missing covariate data and thus were excluded, leaving 128 participants in the
final analytic sample. The study flow diagram for participants can be found in Additional File 2 (see
Additional File 2). The secondary outcome of interest was vaccine dosing (1 dose vs. 2 doses), as
defined by the self-reported number of doses received by vaccinated participants. The primary
exposures were self-reported transactional sex practices in the past 3 months covering place, type of
compensation, client sourcing, and type of transactional sex. Place was reported as home (participant’s,
client’s, or another private home), motel/hotel, street/public locations (e.g., tents, cars, outdoor/public
spaces), or bathhouses. Compensation was reported as monetary (cash/payment) or trade-based
(drugs, food, or housing in exchange for sex). Client sourcing was reported as online, through friends, or
street based (defined as finding clients in parks, restaurants, bars, or other public venues). Type of
transactional sex was reported as entertainment/live shows, phone/internet/app, full service (including
intercourse), or escort work. For each of these exposures, participants were asked to select all that
applied with responses being binarily coded (Yes vs. No), thus participants could select multiple
categories per exposure. Other covariates of interest measured at baseline included age, race/ethnicity,
sex, education level, and unstable housing defined as reporting unsheltered, transitional, or shelter living
in the past 3 months.

Statistical Methods

Descriptive statistics outlining frequency distributions, medians, and inter-quartile ranges of
demographics and transactional sex characteristics were tabulated overall and by vaccination status. To
assess the associations between vaccination uptake and transactional sex characteristics modified
Poisson regression analyses were conducted. Modified Poisson was used since odds ratio estimates
can significantly diverge from the corresponding prevalence ratio when the outcome is common.[17]
Modified Poisson regression was implemented using Generalized Estimating Equations via the Zou
method.[18] Models adjusted for potential confounders were based on a priori knowledge of risk factors
for both transactional sex and vaccination uptake based upon prior literature.[6, 9, 14, 19, 20] Model 1
adjusts for mean standardized age and sex. Model 2 additionally adjusts for race/ethnicity and
education level. We compared the prevalence of being vaccinated between people who did versus did
not report different transactional sex practices. As housing can shape where people meet clients and
where sexual activity occurs, we examined client-sourcing methods and places of transactional sex by
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housing status: first with stratified models, and then by adding an interaction term between these factors
to test whether the stratified associations differed by housing status (a significant interaction indicated
heterogeneity). Full model specifications and implementation (outcomes, exposures, confounders, and
stratification/interaction) can be found in Additional File 3 (see Additional File 3). Differences in vaccine
doses by place of transactional sex were described using proportions due to limited sample size.
Bivariate and unstratified multivariable significance tests were assessed at the 0.05 level. Multivariable
tests for heterogeneity by housing status were assessed at the 0.1 level. A complete case analysis was
conducted with participants missing any of the listed covariates excluded. Statistical analyses were
conducted using R Studio (R version 4.5.0).

Results
Study Population Characteristics

Overall, the median age was 36 years with the majority being male (n = 107 [84%]). 39% (n = 50) identified
as being Hispanic, followed by 27% (n = 35) of participants identifying as Black (Table 1). A plurality of
participants reported having at least some college education (n = 60 [47%]) followed by those reporting
at least some high school education (n = 46 [36%]). A little under half (n = 58 [46%]) of participants
reported being unstably housed in the past 3 months. About half (n = 66 [52%]) of the sample reported
living with HIV. Among those not living with HIV, most reported not currently being on PrEP (n = 38 [63%]).
In terms of overall reported transactional sex practices, most participants reported transactional sex that
included intercourse (n = 81 [63%]) with encounters commonly occurring in homes (n = 93 [73%]),
followed by motels/hotels (n = 70 [55%]); while 42% (n = 54) reported street-based venues (Table 2).
Participants reported finding clients primarily online (n = 83 [65%]), with 42% (n = 54) reporting in-person
venues (bars, clubs, restaurants, or street). Compensation was predominantly monetary (n = 96 [75%]). 
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Table 1
Socio-Demographic Characteristics by Mpox Vaccination Status

  Mpox Vaccination  

Characteristic Overall

N = 128

No

n = 56

Yes

n = 72

P Valuea

Age (median [IQR]) 36.00 [28.00,
45.00]

34.50 [28.00,
43.25]

36.50 [30.00,
45.25]

0.699

Sex (%)       0.913

Male 107 (83.6) 47 (83.9) 60 (83.3)  

Female 15 (11.7) 6 (10.7) 9 (12.5)  

Other 6 (4.7) 3 (5.4) 3 (4.2)  

Sexual Orientation (%)b       0.044

Straight 15 (12) 8 (14.5) 7 (10.0)  

Lesbian/Gay 59 (47.2) 18 (32.7) 41 (58.6)  

Bisexual 26 (20.8) 16 (29.1) 10 (14.3)  

Queer/pansexual 21 (16.8) 10 (18.2) 11 (15.7)  

Other 4 (3.2) 3 (5.5) 1 (1.4)  

Race/Ethnicity (%)       0.764

Hispanic 50 (39.1) 19 (33.9) 31 (43.1)  

Black 35 (27.3) 17 (30.4) 18 (25.0)  

White 22 (17.2) 10 (17.9) 12 (16.7)  

Other 21 (16.4) 10 (17.9) 11 (15.3)  

Education (%)       0.474

No High School Diploma 13 (10.2) 8 (14.3) 5 (6.9)  

High School 46 (35.9) 18 (32.1) 28 (38.9)  

College 60 (46.9) 27 (48.2) 33 (45.8)  

Graduate 9 (7.0) 3 (5.4) 6 (8.3)  

Unstably Housed (%) 58 (45.7) 25 (44.6) 33 (46.5) 0.979

Living with HIV (%) 66 (51.6) 26 (46.4) 40 (55.6) 0.397

Currently on PrEP (%)bc       0.093
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  Mpox Vaccination  

Characteristic Overall

N = 128

No

n = 56

Yes

n = 72

P Valuea

Yes 22 (36.7) 7 (24.1) 15 (48.4)  

No 38 (63.3) 22 (75.9) 16 (51.6)  

Abbreviations: IQR: Inter-Quartile Range; PrEP: Pre-Exposure Prophylaxis;

a P-values correspond to bivariate comparisons comparing vaccination status by characteristics. Chi-
square tests are done for categorical variables and the Kruskal-Wallis test for continuous variables.

b Number of missing by gender: 1, by sexual orientation: 3, by PrEP use: 2

c PrEP use only asked among those not living with HIV (n = 62)
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Table 2
Transactional Sex Characteristics by Self-Reported Mpox Vaccination Status

  Mpox Vaccination  

Characteristic Overall

N = 128

No

n = 56

Yes

n = 72

P Valuea

Type of Sex Work (%)        

Entertainment/Live Sex Shows 30 (23.4) 13 (23.2) 17 (23.6) 0.999

Phone, Internet, App sex 43 (33.6) 21 (37.5) 22 (30.6) 0.524

Full Service/Intercourse 81 (63.3) 38 (67.9) 43 (59.7) 0.446

Escort Work 46 (35.9) 22 (39.3) 24 (33.3) 0.610

Client Sourcing (%)        

Bars, Clubs, Restaurants, Street 54 (42.2) 23 (41.1) 31 (43.1) 0.964

Online 83 (64.8) 34 (60.7) 49 (68.1) 0.499

Through a Friend 43 (33.6) 20 (35.7) 23 (31.9) 0.795

Place of Sex Work (%)        

Home (Yours/Client's/Other's) 93 (72.7) 43 (76.8) 50 (69.4) 0.469

Bathhouse 22 (17.2) 7 (12.5) 15 (20.8) 0.316

Motel/Hotel 70 (54.7) 34 (60.7) 36 (50.0) 0.303

Street (Tents, Cars, Public Locations) 54 (42.2) 30 (53.6) 24 (33.3) 0.034

Sex Work Compensation (%)        

Money 96 (75.0) 47 (83.9) 49 (68.1) 0.064

Trade (Housing, Drugs, Food) 70 (54.7) 33 (58.9) 37 (51.4) 0.502

Number of Clients in Last 3 Months
(median [IQR])

3.00 [2.00,
7.00]

3.50 [3.00,
7.75]

3.00 [2.00,
6.50]

0.245

Abbreviations: IQR: Inter-Quartile Range;

a P-values correspond to bivariate comparisons comparing vaccination status by characteristics. Chi-
square tests are done for categorical variables and the Kruskal-Wallis test for continuous variables.

Mpox Vaccination Prevalence
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Of the 128 participants, 72 (56%) had been vaccinated against mpox (Table 1). Of these 72, 61 (85%)
participants had information pertaining to vaccine dosing, with 36 (59%) reporting having received the
full two dose schedule. 56% (n = 40) of those vaccinated were living with HIV compared to 46% (n = 26)
among the unvaccinated. Among those living without HIV and vaccinated, 48% (n = 15) were on PrEP
compared to 24% (n = 7) among the unvaccinated being on PrEP (p = 0.093). By transactional sex
characteristics, there was a higher proportion of those who conducted transactional sex on the street
among the unvaccinated compared to the vaccinated (54% [n = 30] vs. 33% [n = 24], p = 0.034) (Table 2).
Among the vaccinated, those reporting bathhouse-based transactional sex had the highest proportion of
those who completed the two dose vaccine series (69% [n = 9]) whereas those reporting street-based
transactional sex had the lowest (45% [n = 10]) (Fig. 1).

Transactional Sex and Mpox Vaccination

Adjusting for sex, age, race/ethnicity, and education, street-based transactional sex was linked to a lower
prevalence of mpox vaccination compared to those who did not engage in street-based transactional sex
(Adjusted Prevalence Ratio (aPR) = 0.68, 95% CI 0.47–0.97) (Fig. 2a). Additionally, monetary
compensation was found to be negatively associated with mpox vaccination, comparing those who
received monetary compensation to those who did not (aPR = 0.7; 95% CI 0.52–0.94) (Fig. 2b). Little to
no association was found between type of transactional sex or where clients are sourced with mpox
vaccination (Fig. 2: c&d). Overall, additional adjustment by education level and race/ethnicity in model 2
did little to shift point estimate values seen in model 1.

Stratifying by housing status, among the unstably housed street-based transactional sex shifts towards
an even stronger negative association with mpox vaccination (aPR = 0.45; 95% CI 0.28–0.73) (Fig. 3a). In
contrast, among the stably housed, street-based transactional sex has little to no association with mpox
vaccination. This interaction between street-based sex work and housing status was statistically
significant for model 2 but not model 1 (model 1: p = 0.14, model 2: p = 0.095) (See Additional file 4 for
table detailing tests of heterogeneity p-values). Upon stratification, among the unstably housed the
prevalence of vaccination was higher for those who find clients online than those who do not (aPR = 
1.99; 95% CI 1.01–3.94), though any interaction with housing status was not significant for either model
(model 1: p = 0.236, model 2: p = 0.172) (Fig. 3b). Finally, street-based client sourcing’s interaction with
housing status was statistically significant for model 2 but not model 1 (model 1: p = 0.104, model 2: p = 
0.058). Most of the above relationships hold in sensitivity analyses, where those with imputed
vaccination status were excluded from the analytic sample, though the interaction between street based
sex and housing status was not statistically significant for either model (model 1: p = 0.102, model 2: p = 
0.121 ) (see Additional File 5 for parallel sensitivity analyses results).

Discussion
This study demonstrates that certain contexts of transactional sex are associated with mpox
vaccination uptake and that these relationships vary by housing status. To our knowledge, few studies
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have examined how distinct forms of transactional sex relate to mpox associated outcomes. By
differentiating between modalities such as street-based, bathhouse-based, and online client sourcing,
these findings offer novel insight into the varying behavioral and structural factors influencing
vaccination uptake among people who engage in transactional sex. These patterns point to a clear
gradient of vulnerability among people who trade sex through which potential targeted interventions can
be tailored.

Specifically, while not statistically significant in this study, the positive association between bathhouse
attendance and mpox vaccination has been observed among men who have sex with men (MSM) in
another study.[21] The small analytic sample of this study limited statistical power, making it difficult to
detect modest associations and yielding wide confidence intervals for some estimates, including the
association between bathhouse based sex and vaccination. However, the dichotomy in vaccination
status and dosing completion between street-based and bathhouse-based transactional sex could be
the result of several factors. First, there may be socio-economic differences between sub-populations of
those who engage in transactional sex who are street versus bathhouse based. This underlying
difference could be driving the resulting contrast in vaccination outcomes due to differential rates of
access and engagement with preventative healthcare services. Many bathhouses require payment of a
fee for entry, making it difficult for participants with fewer resources to gain entry. Although unmeasured
in this study, the addition of other measures of socio-economic status such as income level and
employment in a future study could better define the potential confounding bias that could be driving the
differential associations between street and bathhouse-based transactional sex and vaccination.
Another possible explanation pertains to onsite vaccination drives that were specifically held at
bathhouses in Los Angeles County during the outbreak.[22] Thus, the positive association and the higher
proportion of those that completed the series could be a result of those drives. Furthermore, distribution
of other public health tools, such as HIV testing, at bathhouses have been shown to be effective at
reaching those at risk.[23] Bathhouses and other commercial sex venues provide localized venues for
which public health agencies can effectively distribute interventions[24, 25] whereas the more dispersed
nature of street-based transactional sex makes it more difficult to effectively reach those at risk.

To that end, the negative association between street-based transactional sex and mpox vaccination was
exacerbated upon stratification by housing status, with street-based participants who reported being
unstably housed having an even lower likelihood of vaccination. This finding is in line with low mpox
vaccine coverage observed in a survey of people experiencing homelessness in San Francisco.[12] This
statistical heterogeneity and the resulting difference in stratified estimates for street-based transactional
sex and street-based client sourcing between the stably and unstably housed could possibly point
towards there being underlying socio-economic differences, as delineated by housing status, that are
driving the negative associations with vaccination. This heterogeneity likely reflects differences in
access, with those engaging in street-based work and who are unstably housed often having irregular
schedules, competing survival needs, and greater exposure to policing and stigma, all of which make
clinic-based care harder to regularly engage with.[10, 13]
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The observed differences in vaccination outcomes by housing status and both street-based sex and
client sourcing thus underscore the necessity for better methods to reach and vaccinate those who are
unstably housed and engage in street-based transactional sex. In this study, there was a positive
association between finding clients online on dating apps or websites and mpox vaccination among the
unstably housed. This possibly could be a result of the various partnerships between public health
agencies and popular dating websites and apps such as Jack’D and Grindr popular with MSM to spread
awareness and advocate for mpox vaccination.[24, 26] In fact, other studies have found positive
associations between dating app usage and STI care engagement, ranging from mpox vaccination[27]
and PrEP[28] acceptability to promoting HIV testing.[29] Thus the positive association between online
client sourcing and mpox vaccination among the unstably housed found in this study provides a possible
avenue for effectively reaching this high risk population for vaccination that warrants further
investigation. Building on this, low-barrier, mobile, and street-medicine models, especially those staffed
by peers are well suited to deliver on-the-spot mpox vaccination and have been qualitatively shown to be
a preferred method of PrEP delivery compared to traditional clinics and healthcare facilities.[30, 31]

Interpretation of these results should take into account the reliance on self-reported data for stigmatized
behaviors such as transactional sex, which may introduce potential misclassification bias as
participants may underreport certain illegal and/or stigmatized activities.[32] However, it is unlikely that
this misclassification is systematically differential by vaccination status or vaccine dosing, thus most
likely biasing this study’s results towards the null. Additionally, recruited participants had already been
willing to disclose general transactional sex engagement when completing the Los Angeles LGBT
Center’s intake form. Finally, as participants were recruited from a sexual health clinic in Los Angeles
that serves the LGBT community, generalizability to other geographic or demographic contexts may be
limited.

Conclusions
Despite the limitations, this study provides important insight into how mpox vaccination uptake varies
across distinct forms and contexts of transactional sex. Fewer individuals who engage in street-based
transactional sex were vaccinated and completed the full vaccine series, particularly among those
experiencing housing instability. Conversely, online client sourcing was associated with higher
vaccination uptake among the unstably housed, suggesting an actionable opportunity for outreach
through digital platforms. Thus, this study importantly highlights the heterogeneity among those who
engage in transactional sex, underscoring the importance of tailoring mpox vaccination strategies to the
diverse contexts in which transactional sex occurs. Furthermore, this study supports the development of
integrated, equity focused interventions to increase vaccine access among the most vulnerable
populations and provides a basis from which future interventions in this population can be informed.
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Page 13/22



Monkeypox Virus
2. PrEP
Pre–Exposure Prophylaxis
3. STI
Sexually Transmitted Infection
4. COMPASS
Community MPOX Awareness Sex Worker Survey
5. CDC
Centers for Disease Control and Prevention
6. ELISA
Enzyme–Linked Immunosorbent Assay
7. aPR
Adjusted Prevalence Ratio
8. MSM
Men who have Sex with Men

Declarations
Ethics Approval and Consent to Participate:

This study was performed in accordance with the ethical standards of the Declaration of Helsinki. This
study was reviewed and approved by University of California, Los Angeles Institutional Review Board in
accordance with the ethical standards set by The Belmont Report which determined the study qualified
for exempt status. This activity was additionally reviewed by CDC and was determined to be consistent
with applicable federal United Sates law and CDC policy.§ Informed consent to participate in the study
was obtained from all participants in accordance with the standards set by The Belmont Report.

Consent for Publication:

Not applicable

Availability for Data Materials

The datasets generated and/or analyzed during the current study are not publicly available due to the
sensitivity inherent to individual-level sex work data collected in the United Sates but are available from
the corresponding author on reasonable request.

Disclaimer

The findings and conclusions in this report are those of the authors and do not necessarily represent the
official position of the Centers for Disease Control and Prevention.

Competing Interests:

Page 14/22



The authors declare no additional competing interests.

Funding:
The COMPASS study is funded by Centers for Disease Control and Prevention (CDC), 1 U01CK000643.

Author Contribution
BT formulated this study, conducted the analyses, and led the writing of the manuscript. MJ and PG
provided critical subject matter and analytical feedback and support for this study. MH, AR, MT, and WC
provided needed domain expertise and feedback in the analytical and writing aspects of the manuscript.
Additionally, PM, MJ, AR, and MT all designed the larger COMPASS study. EC and SD were instrumental
in recruiting for and implementing the study and provided needed feedback during the writing process.
All authors read and approved the final manuscript.

Acknowledgement
We would like to thank the participants for offering their time and energy to enroll and participate in this
study, especially given the sensitive natures of transactional sex and sex work. We would also like the
thank staff at the Los Angeles LGBT Center for making this analysis possible with their hard work in
implementing the study.

References
1. 2022 Mpox Outbreak Global Map. | Mpox | Poxvirus | CDC [Internet]. 2024 [cited 2025 Nov 6].

Available from: https://archive.cdc.gov/www_cdc_gov/poxvirus/mpox/response/2022/world-
map.html

2. McQuiston JH. The CDC Domestic Mpox Response — United States, 2022–2023. MMWR Morb
Mortal Wkly Rep. 2023;72. 10.15585/mmwr.mm7220a2.

3. CDC. Mpox [Internet]. 2025 [cited 2025 Aug 20]. U.S. Case Trends: Clade II Mpox. Available from:
https://www.cdc.gov/mpox/data-research/cases/index.html

4. Paredes MI, Liang C, Suen S, chuan, Holloway IW, Garrigues JM, Green NM, et al. Viral introductions
and return to baseline sexual behaviors maintain low-level mpox incidence in Los Angeles. Nat
Commun. 2026 Apr;17. 10.1038/s41467-026-71993-w.

5. Philpott D, Hughes CM, Alroy KA, Kerins JL, Pavlick J, Asbel L, et al. Epidemiologic and Clinical
Characteristics of Monkeypox Cases — United States, May 17–July 22, 2022. MMWR Morb Mortal
Wkly Rep. 2022;71(32):1018–22. 10.15585/mmwr.mm7132e3 . PubMed PMID: 35951487; PubMed
Central PMCID: PMC9400536.

Page 15/22



6. Delaney KP, Sanchez T, Hannah M, Edwards OW, Carpino T, Agnew-Brune C, et al. 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).
10.15585/mmwr.mm7135e1.

7. Liu J, Liu S, Yu S, Du X, Hao J, Hui R, et al. Willingness to receive mpox vaccine among men who
have sex with men: a systematic review and meta-analysis. BMC Public Health. 2024;24:1878.
10.1186/s12889-024-19260-9 . PubMed PMID: 39010029; PubMed Central PMCID: PMC11247826.

8. Javanbakht M, Ragsdale A, Shoptaw S, Gorbach PM. Transactional Sex among Men Who Have Sex
with Men: Differences by Substance Use and HIV Status. J Urban Health. 2019;96(3):429–41.
10.1007/s11524-018-0309-8 . PubMed PMID: 30136249; PubMed Central PMCID: PMC6565772.

9. Stoner MCD, Haley DF, Golin CE, Adimora AA, Pettifor A. The relationship between economic
deprivation, housing instability and transactional sex among women in North Carolina (HPTN 064).
AIDS Behav. 2019;23(11):2946–55. 10.1007/s10461-019-02611-8 . PubMed PMID: 31332597;
PubMed Central PMCID: PMC7374930.

10. Macon C, Tai E. Earning Housing: Removing Barriers to Housing to Improve the Health and
Wellbeing of Chronically Homeless Sex Workers. Social Sci. 2022;11(9):399.
10.3390/socsci11090399.

11. Marshall BD, Kerr T, Shoveller JA, Patterson TL, Buxton JA, Wood E. Homelessness and Unstable
Housing Associated with an Increased Risk of HIV and STI Transmission among Street-Involved
Youth. Health Place. 2009;15(3):753–60. 10.1016/j.healthplace.2008.12.005 . PubMed PMID:
19201642; PubMed Central PMCID: PMC2673329.

12. Filardo TD, Prasad N, Waddell CJ, Persad N, Pellegrini GJ, Borne D, et al. Mpox vaccine acceptability
among people experiencing homelessness in San Francisco — October–November 2022. Vaccine.
2023;41(39):5673–7. 10.1016/j.vaccine.2023.07.068.

13. Sherman SG, Tomko C, White RH, Nestadt DF, Silberzahn BE, Clouse E, et al. Structural and
Environmental Influences Increase the Risk of Sexually Transmitted Infection in a Sample of Female
Sex Workers. Sex Transm Dis. 2021;48(9):648. 10.1097/OLQ.0000000000001400.

14. Chen Y, Li Y, Fu L, Zhou X, Wu X, Wang B, et al. Knowledge of Human Mpox (Monkeypox) and
Attitude towards Mpox Vaccination among Male Sex Workers in China: A Cross-Sectional Study.
Vaccines (Basel). 2023;11(2):285. 10.3390/vaccines11020285 . PubMed PMID: 36851163; PubMed
Central PMCID: PMC9966706.

15. Karem KL, Reynolds M, Braden Z, Lou G, Bernard N, Patton J, et al. Characterization of Acute-Phase
Humoral Immunity to Monkeypox: Use of Immunoglobulin M Enzyme-Linked Immunosorbent Assay
for Detection of Monkeypox Infection during the 2003 North American Outbreak. Clin Diagn Lab
Immunol. 2005;12(7):867–72. 2005 PubMed PMID: 16002637; PubMed Central PMCID:
PMC1182207.

16. Priyamvada L, Carson WC, Ortega E, Navarra T, Tran S, Smith TG, et al. Serological responses to the
MVA-based JYNNEOS monkeypox vaccine in a cohort of participants from the Democratic Republic

Page 16/22



of Congo. Vaccine. 2022;40(50):7321–7. 10.1016/j.vaccine.2022.10.078.

17. McNutt LA, Wu C, Xue X, Hafner JP. Estimating the Relative Risk in Cohort Studies and Clinical Trials
of Common Outcomes. Am J Epidemiol. 2003;157(10):940–3. 10.1093/aje/kwg074.

18. Zou G. A Modified Poisson Regression Approach to Prospective Studies with Binary Data. Am J
Epidemiol. 2004;159(7):702–6. 10.1093/aje/kwh090.

19. Rojo E, Haider MR, Suprasert B, Wilson EC, McFarland W. Reach of Mpox Vaccination One Year After
the Start of the Epidemic: Results of a Community-Based Survey of Men Who Have Sex with Men,
San Francisco, USA. AIDS Behav. 2026 May 5. 10.1007/s10461-026-05153-y

20. Chow EPF, Samra RS, Bradshaw CS, Chen MY, Williamson DA, Towns JM et al. Mpox knowledge,
vaccination and intention to reduce sexual risk practices among men who have sex with men and
transgender people in response to the 2022 mpox outbreak: a cross-sectional study in Victoria,
Australia. Ong J, editor. Sex Health. 2023;20(5):390–402. 10.1071/SH23075

21. Abara WE, Sullivan P, Carpino T, Sanchez T, Atkins K, Delaney K, et al. Characteristics of mpox
vaccine recipients among a sample of men who have sex with men with presumed exposure to
mpox. Sex Transm Dis. 2023;50(7):458–61. .0000000000001800 PubMed PMID: 36940183;
PubMed Central PMCID: PMC10330397.

22. Murillo PLA. County Gay Sex Clubs and Bathhouses Host Monkeypox Vaccination Clinics - WEHO
TIMES West Hollywood News, Nightlife and Events [Internet]. 2022 Aug 2 [cited 2025 Sep 16].
Available from: https://wehotimes.com/la-county-gay-sex-clubs-and-bathhouses-host-monkeypox-
vaccination-clinics/

23. Woods WJ, Lippman SA, Agnew E, Carroll S, Binson D. Bathhouse distribution of HIV self-testing kits
reaches diverse, high-risk population. AIDS Care. 2016;28(sup1):111–3.
10.1080/09540121.2016.1146399 . PubMed PMID: 26883730.

24. Holloway IW. Lessons for Community-Based Scale-Up of Monkeypox Vaccination From Previous
Disease Outbreaks Among Gay, Bisexual, and Other Men Who Have Sex With Men in the United
States. Am J Public Health. 2022;112(11):1572–5. 10.2105/AJPH.2022.307075 . PubMed PMID:
35981275; PubMed Central PMCID: PMC9558182.

25. Bingham TA, Secura GM, Behel SK, Bunch JG, Simon PA, MacKellar DA. HIV Risk Factors Reported
by Two Samples of Male Bathhouse Attendees in Los Angeles, California, 2001–2002. Sex Transm
Dis. 2008;35(6):631. 10.1097/OLQ.0b013e31816b475a.

26. PAHO and Grindr join efforts to provide key information on mpox to LGBTQI+ communities in the
Americas - PAHO/WHO | Pan American Health Organization [Internet]. 2023 [cited 2025 Sep 10].
Available from: https://www.paho.org/en/news/4-5-2023-paho-and-grindr-join-efforts-provide-key-
information-mpox-lgbtqi-communities-americas

27. Reyes-Urueña J, D’Ambrosio A, Croci R, Bluemel B, Cenciarelli O, Pharris A, et al. High monkeypox
vaccine acceptance among male users of smartphone-based online gay-dating apps in Europe, 30
July to 12 August 2022. Euro Surveill. 2022;27(42):2200757. .2200757 PubMed PMID: 36268737;
PubMed Central PMCID: PMC9585877.

Page 17/22



28. Bineau L, Lambert D, Truszczynski N, Hansen N, Lauckner C. Dating app use among rural men who
have sex with men and its relationship to HIV prevention and risk behaviors: a mixed-methods
analysis. Rural Remote Health. 2021;21(2). 10.22605/RRH6556.

29. Stafylis C, Vavala G, Wang Q, McLeman B, Lemley SM, Young SD, et al. Relative Effectiveness of
Social Media, Dating Apps, and Information Search Sites in Promoting HIV Self-testing:
Observational Cohort Study. JMIR Form Res. 2022;6(9):e35648. 10.2196/35648 . PubMed PMID:
36149729; PubMed Central PMCID: PMC9591705.

30. Perez-Brumer A, Schmidt R, Kennedy R, Lake JE, Villarreal YR, Bornstein S, et al. Centering autonomy
and choice to support oral PrEP utilization among people who inject drugs: qualitative lessons from
HPTN 094 INTEGRA. Addict Sci Clin Pract. 2024;19:92. 10.1186/s13722-024-00520-3 . PubMed
PMID: 39696609; PubMed Central PMCID: PMC11653907.

31. Bartholomew TS, Andraka-Cristou B, Totaram RK, Harris S, Doblecki-Lewis S, Ostrer L, et al. We want
everything in a one-stop shop: acceptability and feasibility of PrEP and buprenorphine
implementation with mobile syringe services for Black people who inject drugs. Harm Reduct J.
2022;19:133. 10.1186/s12954-022-00721-6 . PubMed PMID: 36463183; PubMed Central PMCID:
PMC9719627.

32. Catania JA, Gibson DR, Chitwood DD, Coates TJ. Methodological problems in AIDS behavioral
research: Influences on measurement error and participation bias in studies of sexual behavior.
Psychol Bull. 1990;108(3):339–62. 10.1037/0033-2909.108.3.339.

Figures

Page 18/22



Figure 1

Mpox Vaccine Dosing by Place of Transactional Sex in Past 3 Months
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Figure 2

Associations between Mpox Vaccination Uptake and Transactional Sex Characteristics

Legend: “Multivariable Modified Poisson Regression Examining Associations between Mpox Vaccination
Uptake and Transactional Sex Characteristics in Past 3 Months; Panel a: Place of Sex Work, Panel b:
Compensation Received for Sex Work, Panel c: Type of Sex Work, Panel d: Where Clients are Sourced.
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a. Based on multivariable modified Poisson regression model with model 1 adjusting for mean
standardized age and sex and model 2 additionally adjusting for race/ethnicity and being a high school
graduate. Both models specify mpox vaccination as the outcome. Model specification can be found in
supplemental document 2.”

Figure 3
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Associations between Mpox Vaccination Uptake and Transactional Sex Characteristics Stratified by
Housing Status

Legend: “Stratified Multivariable Modified Poisson Regression Assessing Heterogeneity by Housing
Status between Mpox Vaccination Uptake and Transactional Sex Characteristics in Past 3 Months Panel
a: Place of Sex Work Stratified by Housing Status, Panel b: Where Clients are Sourced Stratified by
Housing Status.

a. Based on multivariable modified Poisson regression model with model 1 adjusting for mean
standardized age and sex and model 2 additionally adjusting for race/ethnicity and education level. Both
models specify mpox vaccination as the outcome.

b. Heterogeneity by housing status was tested in both models by including interaction terms between
transactional sex characteristics and housing status and assessing significance of the interaction
coefficient at the 0.1 level. Models where heterogeneity by housing status is non-significant have dashed
lines. Model specification can be found in supplemental document 2.”
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