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Abstract  35 

Background: In Latin American countries and Suriname (LA) sexual transmission is one 36 

of the most common modes of HIV transmission and men who have sex with men who 37 

engage in sex work (MSM-SW), constitute a key population.  38 

Methods: In a sample of MSM (N=53,166) from the Latin American Internet Survey 39 

(2018) across 18 countries we examined how sex work engagement is associated with 40 

syndemic conditions (multi-drug use, homophobic abuse, depression/anxiety, alcohol 41 

dependency (CAGE alcohol questionnaire); and internalised homonegativity) and 42 

condomless anal intercourse with non-steady male partners (nsCAI) using separate 43 

logistic regressions. We then used a structural equation model (SEM) to determine if 44 

and how syndemic conditions mediate the relationship between sex work engagement 45 

and nsCAI. 46 

Results: We found that getting paid for sex was associated with less condom use for anal 47 

intercourse with non-steady male partners and particular syndemic conditions such as 48 

multi-drug use, homophobic abuse, and alcohol dependency. In our SEM, the results 49 

showed that the direct relationship between sex work engagement and nsCAI was positive 50 

and significant, and syndemic conditions partially mediated this relationship. 51 

Conclusion: Our results highlight the continuing need for including MSM who engage 52 

in sex work and those who experience syndemic conditions in the prevention strategies 53 

targeted to MSM in Latin America and Suriname, in order to prevent the transmission of 54 

HIV. 55 

56 
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Introduction  57 

In Latin American countries and Suriname (which are abbreviated in this study 58 

as LA), sexual transmission is one of the most common modes of HIV transmission and 59 

men who have sex with men (MSM) constitute a key population affected by HIV (1). 60 

UNAIDS data showed that MSM constituted 40% of new HIV infections in 2018 in 61 

Latin America (2). MSM who engage in sex work (MSM-SW), where sex work refers 62 

to any form of providing sex services for money or goods, are at higher risk of sexually 63 

transmitted infections (STIs) including HIV, compared to the general male population. 64 

In 2021, 6% of new HIV infections occurred among sex workers in LA (3). 65 

Vulnerability of MSM-SW with respect to HIV infection is heightened (4) due to 66 

several risk factors, such as poverty, high proportions of mental health problems (5), 67 

polydrug use (i.e., the use of several substances jointly or in short succession) (6), 68 

substance use (7,8), condomless anal intercourse with non-steady male partners (nsCAI) 69 

(6), and violence (8).  70 

The framework of syndemic conditions first put forward by Singer (1994, 2009), 71 

has been postulated as a method to study the impact of co-occurring conditions, which 72 

are simultaneously at play in harmful social and physical conditions that can affect the 73 

disease burden of a population (10). Indeed, multiple syndemic conditions can not only 74 

affect adverse health-related outcomes, but also each other (9,11–13). Among MSM, 75 

syndemic theory has been mostly applied to predict HIV and STI acquisition. For 76 

example, psychosocial conditions such as sexual childhood abuse and internalised 77 

homonegativity (14), depression and victimisation (15), heavy alcohol use and polydrug 78 

consumption (16) have been associated with condomless anal intercourse among MSM. 79 

Likewise, variables commonly examined within the syndemic conditions framework 80 

have been shown to be associated with sex work among MSM. A study among black 81 

MSM-SW documented that MSM-SW were more likely than other MSM to report 82 

particular determinants, such as intimate partner violence, assault victimization, 83 

polydrug use, and depression symptoms (17).  84 

In LA, only a handful of studies have examined the role of syndemic conditions 85 

on adverse health-related outcomes among MSM. In a study among  online survey 86 

respondents Mimiaga et al18found that each of the seven syndemic conditions examined, 87 

including depression, hazardous drinking and alcohol dependence, were associated with 88 

a higher risk of condomless anal intercourse across 17 LA. In another study, higher 89 

odds of non-adherence to antiretroviral therapy and detectable viral load were 90 
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associated with syndemic factors among MSM in LA (19). In a study from Colombia 91 

among a diverse sample, syndemic variables such as childhood sexual abuse, drug use, 92 

and frequent alcohol use were associated with transactional sex among MSM (20).  93 

On the one hand, previous studies showed that syndemic conditions associated 94 

with health-related risks among MSM may operate similarly among MSM-SW (8,17). 95 

On the other hand, MSM-SW may experience distinct conditions such as different 96 

condom use patterns with their clients (i.e., sexual partners in the context of 97 

transactional sex) vs. other sexual partners. MSM-SW may have the intention to protect 98 

their steady partners from STI transmission from clients and through them by using 99 

condom more frequently with clients. For example, a study showed that male escorts are 100 

more likely to use condoms when having intercourse with clients compared with other 101 

sexual partners (21). However, clients may offer greater monetary incentives (22), or 102 

use violence to force engagement in condomless anal intercourse (6,23) and substance 103 

use during sex can impair condom use (22). For example, in a study among MSM-SW 104 

in Mexico, participants said that they earn significantly more if they offered condomless 105 

sex to their clients (22). Less consistent condom use and different patterns of condom 106 

use with clients (5,24) can have implications for HIV prevention for MSM-SW and 107 

their partners. To develop effective prevention strategies, it is important to take the 108 

potential similarities and differences in syndemic conditions that contribute to health 109 

risks among MSM-SW and other MSM into account.  110 

Despite the studies showing direct associations both between sex work and HIV 111 

risks and syndemic conditions and HIV risk, research is yet to address the possible 112 

mediator role of syndemic conditions in the relationship between sex work engagement 113 

and CAI among MSM in LA. In this study, we use nsCAI as an indicator for HIV risk. 114 

The main objectives of this study are to compare the following between MSM-SW and 115 

other MSM: (i) socio-demographic characteristics, (ii) syndemic conditions and nsCAI, 116 

which are used to determine (iii) how sex work engagement is associated with syndemic 117 

conditions outcomes and CAI, and (iv) if and how syndemic conditions mediate the 118 

relationship between sex work engagement and nsCAI among MSM in 18 LA.  119 

 120 

 121 

Data and Methods 122 

Sample and Data 123 
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The Latin American MSM Internet survey (LAMIS-2018) was a cross-sectional 124 

online survey implemented simultaneously in 18 LA countries in the framework of a 125 

collaboration between the Red Ibero-Americana de estudios en hombres gay, otros 126 

hombres que tienen sexo con hombres y personas trans (RIGHT PLUS), researchers 127 

from Germany and the Netherlands, and Sigma Research (London School of Hygiene 128 

and Tropical Medicine) who developed EMIS-2017; an online survey covering 50 129 

countries funded by the European Commission (25). RIGHT PLUS is one of the 130 

thematic networks of Coalition PLUS, a union of 16-member community-based 131 

organisations (CBOs) and around 100 partner CBOs involved in the fight against HIV 132 

and viral hepatitis across 52 countries in Africa, Asia, the Americas, and Europe. 133 

LAMIS-2018 is based on EMIS-2017. CBOs from LA were involved in pre-134 

testing and adapting the Spanish, Portuguese, and Dutch version of the EMIS-2017 135 

questionnaire to their cultural contexts (26). The main objective of LAMIS-2018 was to 136 

collect information on morbidities including HIV, STIs, and mental health, sexual 137 

behaviours, sexual health needs and intervention performance, including use of pre-138 

exposure prophylaxis (PrEP), among gay and other MSM. 139 

A total of 64,655 MSM participated in the LAMIS survey between 24 January 140 

and 13 May, 2018. In this study, we excluded 10,192 HIV-diagnosed MSM reporting 141 

undetectable HIV viral load, and 570 PrEP users, because condomless anal intercourse 142 

among men with undetectable viral load or those using PrEP does not hold any intrinsic 143 

HIV risk. The analytical sample thus consists of 53,166 MSM who reside in 18 Central 144 

and South American countries: Argentina, Bolivia, Brazil, Chile, Colombia, Costa Rica, 145 

Ecuador, El Salvador, Guatemala, Honduras, Mexico, Nicaragua, Panama, Paraguay, 146 

Peru, Suriname, Uruguay, and Venezuela. 147 

 148 

Measures  149 

Sex work engagement – sex work engagement of MSM in our sample was 150 

assessed at two stages. Firstly, participants were asked “when was the last time you 151 

were paid by a man to have sex with him – by paid we mean he gave you money, gifts 152 

or favours in return for sex”, and participants could answer with a recency scale of 8 153 

items, which ranged from “never” to “in the last 24 hours”. Those who answered 154 

“within the last 12 months” or more recently, were asked how often they had done so  in 155 

the previous 12 months. Those who reported selling sex three or more times in the past 156 
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year were categorized as those who engage in sex work, and those who sold sex twice 157 

or less were included as not-engaging in sex work, similar to other studies (27–29).  158 

Non-steady condomless anal intercourse (nsCAI)— nsCAI of the respondents 159 

was assessed through the question: “how many non-steady male partners have you had 160 

intercourse without a condom with in the last 12 months?” (non-steady partners were 161 

defined as those “men you have had sex with once only, and/or men you have sex with 162 

more than once but who you don’t think of as a steady partner, including one-night 163 

stands, anonymous and casual partners, regular sex buddies”). Possible answers were 0, 164 

1, 2, …, 10; 11-20; 21-30; 31-40; 41-50; and more than 50 non-steady male partners 165 

respondents had had condomless intercourse with. We categorised this variable as a 166 

binary variable, with value 0 indicating 0-10 partners and value 1 indicating 11 or more 167 

nsCAI partners. We conducted sensitivity analysis with different cut-offs and we did not 168 

find any significant differences, therefore: we kept the aforementioned categorization.  169 

Syndemic conditions – these were assessed including five variables: multi-drug 170 

use, homophobic abuse, depression/anxiety (PHQ-4) (30), alcohol dependency (CAGE-171 

4), and internalised homonegativity.  172 

Multi-drug use – This was assessed asking “how long has it been since you last 173 

consumed the following substances in any context?” from a list of eight options 174 

including gamma-hydroxybutyric acid/butyrolactone (GHB/GBL), ecstasy (as in the 175 

form of pill and crystal, included separately), amphetamine (speed), ketamine, cocaine, 176 

mephedrone (4-MMC), and methamphetamine. If the respondent reported having used 177 

two or more different types of drugs within the previous 6 months, we coded the 178 

variable as 1, and as 0 in the case of reporting having used one type or no drugs.  179 

Homophobic abuse – Participants were asked the following three questions: in 180 

the past 6 months “When was the last time you were stared at or intimidated because 181 

someone knew or presumed you are attracted to men?; When was the last time you had 182 

verbal insults directed at you, because someone knew or presumed you are attracted to 183 

men?; When was the last time you were punched, hit, kicked, or beaten because 184 

someone knew or presumed you are attracted to men?” Participants could answer the 185 

three questions with a recency scale, which ranged from “never” to “in the last 24 186 

hours”. This variable was then categorised and grouped as; experienced none, 187 

experience aggressions or intimidations, and, verbally abused or physically attacked.  188 

Internalised homonegativity (IH) — To assess IH, we used the Short Internalised 189 

Homonegativity Scale (SIHS) (33). Ross and colleagues (31) coined the term 190 
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Internalised Homonegativity (IH) to refer to the internalisation of homophobic attitudes 191 

among lesbian, gay, and bisexual individuals (33). In the SIHS participants respond to 7 192 

items on a 7-point scale (disagree–agree, with "does not apply" option). These items 193 

assessed their comfort level in social situations with gay men, their moral acceptance of 194 

homosexuality, their reluctance to change their sexual orientation, their comfort in gay 195 

bars, their comfort being seen in public with an obviously gay person, and their comfort 196 

being a homosexual man. The validity and reliability of the SIHS were confirmed in 38 197 

European countries, with multigroup validation showing good fit for the 7-item scale 198 

across all country groups (the comparative fit Index (CFI) = 0.982, Tucker-Lewis Index 199 

(TLI) = 0.983, and the root mean square error of approximation (RMSEA) = 0.032) (for 200 

further statistics, see (32)). 201 

Depression/Anxiety – The presence of depression/anxiety symptoms was 202 

evaluated from the ultra-brief screening scale for anxiety and depression (PHQ-4, 30). 203 

Participants were asked; “over the last 2 weeks, how often have you been bothered by: 204 

(i) feeling nervous, anxious or on edge, (ii) not being able to stop or control worrying, 205 

(iii) little interest or pleasure in doing things, (iv) feeling down, depressed, or 206 

hopeless?” The answer options were: “not at all=0; some days=1; more than half the 207 

days=2; and nearly every day=3”. The final score ranged from 0 to 12 points. Based on 208 

the standard classification  we coded participants who scored 0–2 points as "normal 209 

level of depression/anxiety symptoms", 3–5 points as "mild", 6–8 points as "moderate" 210 

and those who scored 9–12 points were coded "severe depression/anxiety".  211 

Alcohol dependency – To assess alcohol use, a scale based on the CAGE-4 212 

indicator of alcohol dependency (35) was used. This scale includes the following 213 

binary-answered questions; “have you tried to cut down on your drinking?”; “Have 214 

people annoyed you by criticising your drinking?”; “Have you felt bad or guilty about 215 

your drinking?”; “Have you taken a drink first thing in the morning to steady your 216 

nerves or get rid of a hangover?” Respondents who did not report drinking alcohol in 217 

the previous 12 months and those who had one “yes” as an answer to any of these 218 

questions were coded as not alcohol dependent. Two or more “yes” answers to any of 219 

these four questions was coded as an indication for alcohol dependency.  220 

Covariates –The following variables were considered as covariates: age, 221 

education level (low: no studies or incomplete basic [primary] education; mid: 222 

secondary studies, high school studies, tertiary or technological studies or technical-223 

professional training; and high: university studies [bachelor's degree], postgraduate, 224 
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specialization, master's degree, doctorate), country of residence, occupation (full-time 225 

employed or part-time employed, self-employed, student, retired, long-term medical 226 

leave, or other), sexual identity (gay/homosexual, bisexual, or straight/heterosexual), 227 

gender identity (“man” or “trans man”). We also included the total number of non-228 

steady male sexual partners (regardless of intercourse and condom use) in the previous 229 

12 months as a covariate.  230 

 231 
Statistical Analysis 232 

Descriptive analysis compared MSM-SW and other MSM using t- and chi-233 

square-test. Due to the large sample size, we randomly chose 1,000 respondents and 234 

have examined these tests only within this sample. Next, we conducted univariable 235 

logistic regressions to examine the associations between sex work engagement and each 236 

of the syndemic condition variables and nsCAI. These analyses were used to produce 237 

odds ratios (ORs). Then, we conducted multivariable logistic regressions including 238 

statistically significant variables from the univariable analysis. The multivariable 239 

models were controlled for all of the covariates and clustered at country level. These 240 

analyses were used to produce adjusted odds ratios (aORs). All analyses were 241 

performed in RStudio. 242 

An SEM analysis was performed to be able to test direct and mediator effects 243 

among particular variables using the ‘lavaan’ package (36). First, we conducted 244 

confirmatory factor analysis (CFA) to determine whether observed variables load on 245 

specific latent variables as expected (i.e., whether four variables of syndemic conditions 246 

load on syndemic condition latent variable correctly) (37). We then estimated an SEM 247 

(Figure 1) where the CAI latent variable was the outcome, and syndemic conditions 248 

latent variable (which includes variables that were found significant in the multivariable 249 

analysis) was the mediator of the relationship between sex work engagement and CAI, 250 

using the overall sample. Since we were estimating mediator effects, we have followed 251 

the method of Shrout & Bolger38 and used the bias-corrected bootstrap method to 252 

estimate our model. Bootstrapping allows intervals to be estimated without relying on 253 

the normal distribution assumption and adjusts for possible bias and problematic 254 

skewness, if any, in the distribution of bootstrap samples (39). Thus, we estimated our 255 

SEM using a bootstrapped maximum likelihood (ML) estimator, which controlled for 256 

the respondents’ age, education, and occupation, total number of different non-steady 257 

male partners, sexual identity, gender identity, and country of residence, on both the 258 
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mediator and outcome variables. We then estimated the proportion of the mediation 259 

effect and respective confidence intervals (CIs) of this proportion, with the percentage 260 

change in the regression coefficients comparing the non-mediated model to the 261 

mediated model (Ditlevsen et al.40; supplementary material). CIs of respective model 262 

parameters were calculated with the command “monteCarloCI” from the package 263 

“semTools”.  264 

 265 

[Figure 1 about here] 266 

 267 

The fit of the CFA and SEM  models to data has to be examined before 268 

proceeding to the results. We used commonly employed key fit indices, such as (a) the 269 

comparative fit Index (CFI); (b) the Tucker-Lewis Index (TLI); (c) the root mean square 270 

error of approximation (RMSEA) and (d) standardised root mean squared residual 271 

(SRMR) (37,41). Most studies suggest that values higher than .95 for CFI and TLI 272 

indicate good fit, and values of RMSEA and SRMR <.06 are acceptable (37,41). For 273 

our SEM, we provide standardised estimations since it depends on the equal variances 274 

from our specific sample (42) and to be able to compare the estimated coefficients 275 

across groups.   276 

Finally, given the complexity of our SEM, we also considered different types of 277 

significant mediation results that might occur. Based on the current mediation literature 278 

(43–45) we sought two possible types of mediations; full and partial mediation. On the 279 

one hand full mediation would indicate that while we found no direct effect between our 280 

confounders, we would find an either positive or negative, but significant, indirect 281 

effect. On the other hand a partial mediation would mean that both the direct and 282 

indirect effects among confounders were significant. There are two types of partial 283 

mediation that could be distinguished: complementary and contradictory. While 284 

complimentary partial mediation refers to an indirect effect that is in the same direction 285 

as the direct effect found (i.e., positive confounding), contradictory partial mediation 286 

refers to an indirect effect that is in the opposite direction that of the direct effect (i.e., 287 

negative confounding) (see Zhao et al45for further discussion on types of mediation).  288 

 289 

Results 290 

[Table 1 about here] 291 
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Table 1 presents the characteristics of the analytic sample stratified by sex work 292 

engagement. Overall, 97.3% did not and 2.7% did engage in sex work according to our 293 

definition. MSM-SW were younger (mean age, other MSM=29.0, MSM-SW=25.3), had 294 

a higher prevalence of bisexual identity (other MSM=19.7%, MSM-SW=26.1%) and 295 

more of them identified as trans male than MSM (other MSM=0.5%, MSM-SW=1.4%).  296 

 297 

[Table 2 about here] 298 

 299 

In Table 2, we present the prevalence of nsCAI and syndemic condition 300 

variables according to sex work engagement. We found that MSM-SW have 301 

experienced a higher prevalence of verbal/physical homophobic abuse (MSM-302 

SW=7.6%; other MSM=2.3%) than MSM. 303 

 304 

[Table 3 about here] 305 

 306 

In Table 3 presents the unadjusted and adjusted odds ratios for multivariable 307 

ordered logistic regressions. Multi-drug use (OR=3.07 [95%-CI: 2.60–3.63]), 308 

homophobic abuse (1.83 [1.64–2.04]), alcohol dependency (1.54 [1.37–1.73]), and 309 

nsCAI (6.01 [4.52–7.99]) had univariable associations with sex work engagement. 310 

Multivariable associations have shown that multi-drug use (aOR=2.62 [2.19–3.12]), 311 

homophobic abuse (1.69 [1.50–1.89]), alcohol dependency (1.32 [1.16–1.49]) and 312 

nsCAI (5.35 [3.99–7.17]) were associated with sex work, even after controlling for 313 

covariates.  314 

 315 

[Figure 2 about here] 316 

 317 

In Figure 2 and Table 4, we present the estimated SEM results. The SEM was 318 

adjusted for age, education, occupation, sexual identity, gender identity, number of non-319 

steady partners in the previous 12 months, and country of residence of respondents. 320 

Model fit was considered to be good (CFI = 0.95, TLI = 0.90, RMSEA = 0.021 [90%-321 

CI: 0.020–0.023], SRMR = 0.015). Figure 2 shows that the direct path between sex 322 

work engagement and CAI was statistically significant and engagement in sex work was 323 

associated with 0.041 standard deviation (SD) increase in nsCAI. Likewise, we found 324 
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that sex work engagement was positively associated with an increase of 0.185 SD in 325 

syndemic conditions, which the latent variable included multi-drug use, homophobic 326 

abuse, and alcohol dependency. Similarly, an increase in the syndemic conditions latent 327 

variable was associated with 0.218 SD increase in the CAI latent variable.  328 

 329 

[Table 4 about here] 330 

 331 

Table 4 presents the results of the defined parameters of the SEM. The indirect 332 

relationship between sex work and nsCAI through syndemic conditions was statistically 333 

significant and results show a complementary partial mediation. Syndemic conditions 334 

were estimated to account for 48.8% (95%-CI: 35.1%–61.6%) of this relationship. 335 

Therefore, the number of nsCAI partners is increased for those who engage in sex work; 336 

because sex work is associated with syndemic conditions and greater syndemic 337 

conditions increase nsCAI.   338 

 339 

Discussion  340 

Our findings suggest that MSM-SW in the 18 countries included in LAMIS-341 

2018 who are neither HIV positive with suppressed viral load nor using PrEP 342 

experience a combination of syndemic conditions that contribute substantially to their 343 

disparity in CAI when compared to other MSM not engaging in sex work. Even when 344 

controlled for covariates, we found that MSM-SW had higher odds of reporting multi-345 

drug use, homophobic abuse, and alcohol dependency in comparison to other MSM. 346 

Additionally, MSM-SW in our sample were more likely to report 10 or more nsCAI 347 

partners compared to other MSM. Furthermore, the relationship between sex work 348 

engagement and nsCAI was mediated by syndemic conditions. In other words, 349 

syndemic conditions have been shown to constitute a significant and complementary 350 

indirect effect on the relationship between sex work engagement and condomless anal 351 

intercourse. These results highlight the complex mechanisms through which the 352 

syndemic conditions operate, and these should be considered while tailoring prevention 353 

strategies.  354 

Our results suggest that MSM-SW in our sample were more likely than other 355 

MSM to experience multi-drug use and alcohol dependency, which is in line with 356 

previous evidence. The general literature (46–50) and literature on HIV prevention (12) 357 
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among MSM documents well the heightened levels of substance use. For example, a 358 

study in the US showed that multi-drug use among MSM is not only high, but is also 359 

associated with HIV risk behaviours and subsequently risk of seroconversion (16). 360 

Similarly, MSM-SW have been shown to be at greater risk of substance use when 361 

compared to other MSM. In a study among 698 MSM in Vancouver, MSM who 362 

reported being paid for sex were more likely to report substance use, including crystal 363 

methamphetamine, poppers, GHB, when compared to other MSM (51). EMIS-2010 364 

data showed that MSM-SW in Europe experienced greater substance use risks than 365 

other MSM, including heroin, crack cocaine, and injected drug use (28). A study from 366 

the Dominican Republic showed that MSM-SW are at the risk of heightened alcohol 367 

use, and this risk is driven by individual and social network characteristics (50).  368 

In our sample, MSM-SW were at greater risk of reporting having experienced 369 

homophobic abuse and this result is in line with previous studies. A study on male and 370 

female sex workers in London showed that sex workers are at heightened risk of 371 

experiencing violence, especially those who identify as lesbian, gay, or bisexual (52). 372 

Homophobic experiences that men who sell sex to other men face could play a role as a 373 

barrier to effectiveness of prevention efforts. Altogether, the comparative odds ratios for 374 

multi-drug use, homophobic abuse, and alcohol dependency shown in our study provide 375 

evidence that MSM in Latin America would benefit from tailored prevention 376 

interventions.  377 

We did not find any evidence for heightened depression/anxiety experienced by 378 

MSM-SW in comparison to other MSM. Previously, there has been mixed evidence. 379 

For example, a study among MSM in the US found that having reported depressive 380 

symptoms was associated with sex work engagement in the past three months (29). In 381 

another study among MSM, transactional sex was not associated with lifetime diagnosis 382 

of depression nor anxiety (6). Although we do not find any significant difference 383 

between MSM-SW and other MSM in experiencing depression/anxiety, this does not 384 

mean that MSM in general are not at heightened risk of experiencing it. This may be 385 

explained by the fact that MSM in general, regardless of sex work engagement, are at 386 

heightened risk of experiencing depression/anxiety (53).  387 

Our results show that syndemic conditions partially mediate the relationship 388 

between sex work engagement and nsCAI. Based on the present finding, the mediating 389 

effect of syndemic conditions is one of the underlying factors of how engagement in sex 390 

work can result in nsCAI. Alternatively, it could be that MSM-SW in our sample 391 
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reported more nsCAI because they are more likely to experience syndemic conditions at 392 

a heightened level in the first place. Therefore, future prevention efforts should consider 393 

targeting not only MSM-SW, but also MSM-SW with high levels of syndemic 394 

conditions, especially: multi-drug use, homophobic abuse and alcohol dependency. 395 

These findings highlight MSM-SW as a group that needs immediate attention.    396 

Indeed, syndemic conditions were previously shown to interact with each other 397 

and at times heighten the risk of disease transmission simultaneously (10,54). While we 398 

found that the four syndemic conditions we introduced in this study do play a role in the 399 

relationship between sex work engagement and nsCAI, the mediation results imply that 400 

there may be other factors affecting this relationship due to complimentary partial 401 

mediation found. Future studies should consider other syndemic factors, individually 402 

and in interaction with one another, that can possibly augment or diminish the 403 

relationship between sex work and condom use for anal intercourse. Similarly, we 404 

recommend future studies to focus on the relationship between different prevention 405 

strategies and sex work.  406 

We evaluate the data considering its limitations. First, LAMIS-2018 was a cross-407 

sectional study and we cannot deduct causal evidence, and our results are not 408 

representative of all MSM in Latin America. Second, LAMIS may have 409 

underrepresented MSM who do not have access to internet/smartphones. Third, all 410 

LAMIS data is self-reported. However, LAMIS-2018 represents one of the largest 411 

MSM samples in Latin America, and our results have shown important associations that 412 

can guide future studies and prevention interventions. Fourth, we could not differentiate 413 

whether respondents considered the men who they sold sex to as non-steady partners. 414 

Similarly, as we defined sex work engagement as having sold sex three or more times, 415 

we acknowledge that there might be respondents who are sex workers but are not 416 

included in the sex work group because they sold sex less than three times in the past 417 

year.   418 

 419 

The impacts of sex work engagement and syndemic conditions on risk 420 

behaviours of MSM has been widely documented and we extend knowledge of the 421 

relationships among these in a large sample from Latin America. We found that sex 422 

work was associated with nsCAI and that syndemic conditions such as multi-drug use, 423 

homophobic abuse, and alcohol dependency are important syndemic conditions 424 

associated with not using condoms for anal intercourse and thus risk of HIV infection. 425 
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Similarly, our results suggest that the four syndemic conditions we have considered in 426 

this study play a significant role in the relationship between sex work and condom use. 427 

It is necessary to reinforce combined prevention in LA, prevention strategies should 428 

consider tailoring future efforts including MSM-SW-sensitive monitoring systems that 429 

allow timely detection of and approaches for these syndemic conditions and other 430 

determinants that play a possible role in this relationship. Our results showed that there 431 

is an interplay between contextual and behavioural factors that impact prevention efforts 432 

and this needs to be considered for the global health of MSM-SW.  433 
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