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Abstract Women engaged in sex work bear a disproportionate
burden of HIV infection worldwide, particularly in low- to middle-income countries. Stakeholders interested in promoting prevention and treatment programs are challenged to efficiently and
effectively target heterogeneous groups of women. This problem is particularly difficult because it isnearly impossible to know
how those groups are composed a priori. Although grouping based
on individual variables (e.g., age or place of solicitation) can
describe a sample of women engaged in sex work, selecting these
variables requires a strong intuitive understanding of the population. Furthermore, this approach is difficult to quantify and has the
potential to reinforce preconceived notions, rather than generate
new information. We aimed to investigate groupings of women
engaged in sex work. The data were collected from a sample of
204 women who were referred to an HIV prevention intervention in Ulaanbaatar, Mongolia. Latent class analysis was used
to create subgroups of women engaged in sex work, based on personal and financial risk factors. This analysis found three latent
classes, representing unique response pattern profiles of personal
andfinancialrisk.Thecurrentstudyapproachedtypologyresearch
inanovel,moreempiricalwayandprovidedadescriptionofdifferent subgroups, which may respond differently to HIV risk interventions.
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Introduction
Women who engage in sex work face a disproportionate risk for
HIV,burdenofHIV,andlackofaccesstoHIVservicesaroundthe
world(Beyreretal.,2015).Whiletheorganizationandfacilitation
ofsexworkisillegalinMongolia,itisstillacommonindustryfueled
inpartbyachallengingeconomyandalackofemploymentoptions.
UNICEF (2006) estimated that 4000 people, primarily women,
were engaged in sex work in the capital city of Ulaanbaatar. This
estimatewouldmeanthatroughly.1 %ofthepopulationisengaged
insexwork,whichisconsistentwithotherpartsofAsia(Kerrigan
et al., 2013). However, the recent influx of mining and investment
opportunities, coupled with growth in international tourism in
Mongolia, may have contributed to recent growth in the sex work
industry(Carlson et al., 2014; Hagan & Dulmaa, 2007). Asa country in economic and political transition, Mongolia is considered
highly vulnerable to the spread of HIV/AIDS. STI prevalence is
high and increasing among women engaged in sex work in Mongolia (Baral et al., 2013). For instance, a study among 179 women
in sex work in three urban centers found that 67 % had one or more
STIs (Hagan & Dulmaa, 2007). In addition to heightened risk for
STIs, women in sex work experience a wide range ofrisk factors,
including alcohol use, depression, physical and sexual violence,
andfinancialvulnerability—allofwhichhavebeenshowntoincrease risk for HIV infection (Baral et al., 2012; Deering et al., 2014;
Witte, Batsukh, & Chang, 2010).
Alcohol Use
Studies with sex workers from low- and middle-income countries
havereportedconsistentandpositiveassociationsbetweenunsafe
sexual behaviors and alcohol use (Li, Li, & Stanton, 2010; Shuper
et al., 2010). Systematicreviews have found apositive association
between alcohol use and both the risk of HIV (Kalichman, Simbayi, Kaufman, Cain, & Jooste, 2007) and actual HIV infection
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(Fisher, Bang, & Kapida, 2007). The use of alcohol, particularly
vodka, is widely prevalent in Mongolia. Although men tend to
drink alcohol at higher rates than women among the larger population in Mongolia (WHO, 2011), a study with a sample of 45
women in sex work found that 85 percent reported hazardous or
harmful alcohol use. Women engaged in sex work in Mongolia
have described using alcohol as a disinhibitor prior to engagement in sex work. Some have argued that alcohol is a way to cope
with the internalized and external stigma related to sex work (Witte
et al., 2010).
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these risk factors into account effectively reduced HIV/STI risk,
harmfulalcoholuse,andexposuretopayingpartnerviolenceamong
womenengagedinsexwork(Carlsonetal.,2012;Witteetal.,2011).
Financial Challenges

Prior research has also revealed high rates of depression among
individuals engaged in sex work (Gu et al., 2010; Nemoto, Bodeker, & Iwamoto, 2011) and indications that depression is associated with HIV risk. A systematic review pertaining to the psychological health of women working in sex work globally reportedtheprevalenceofdepressionat62.4 %.Thissystematicreview
also found a significant association between depression and sexual
risk-taking in four out of five studies included in the review (Yuen
et al., 2016). The relationship between depression and HIV risk is
more typically mediated by other HIV risk behaviors, including
alcoholuse.ArecentstudyinChinaofwomenengagedinsexwork
found that alcohol use independently contributed to depression
among these women, above and beyond partner violence and illicit
drug use (Zhang et al., 2014). These findingsraise concerns regardingthedirectionalnatureoftherelationship(e.g.,Isalcoholusedfor
coping with depression or does depression follow increased alcoholuse?)Veryfewstudieshavedirectlyexaminedthementalhealth
of women in Mongolia, including those engaged in sex work. One
recentstudywithwomenengagedinsexworkinUlaanbaatarfound
that 60.4 % were at high risk for depression. Furthermore, variables
such as harmful alcohol use, sexual violence, lack of social support,
andperceivedsocialstigmawereidentifiedasriskfactorsfordepression among sex workers in Mongolia (Carlson et al., 2016).

In addition to these personal risk factors, financial vulnerability
has been linked to women’s decisions to engage in sex work and
theriskstheyfaceassexworkers.McCarthy,Benoit,andJansson
(2014) examined the competing literature regarding what may
lead individuals to sex work, finding that growing up in poverty
and as an adult having lower levels of education and fewer occupational experiences led many to engage in sex work. Financial
challenges for women engaged in street-based sex work include,
amongothers,lackofcontroloverworkingconditionsandpricing,
outstanding debt, disruptions in income due to police raids, and
seasonalvariabilityinsexworkincome(Reed,Gupta,Biradavlou,
Devireddy, & Blankenship, 2010), which is particularly concerning in the Mongolian context given the severe winter weather
conditions. The relationship between financial vulnerability and
HIV risk among women engaged in sex work has long been established. Household financial instability has been linked to increased
HIV risk behaviors (Aidala, Cross, Stall, Harre, & Sumartojo,
2005). Researchers have suggested that a compromised financial
situation may inhibit a woman’s ability to negotiate safe sex practices with paying partners out of fear of losing earnings (Odek et al.,
2009; Sherman et al., 2010; Stratford, Mizuno, Williams, Courtenay-Quirk, & O’Leary 2008). Additionally, women engaged in sex
work who report having debt are more likely to also report STI
symptoms and heightened exposure to HIV risk through unprotectedsexwithoccasionalclientsandanalsex(Reedetal.,2010;van
Griensven, Limanonda, Chongwatana, Tirasawat, & Coutinho,
1995). Many prevention interventions that take these risk factors
into account have effectively reduced HIV/STI risk and other risk
factors among women engaged in sex work in resource-poor countries (Shahmanesh, Patel, Mabey, & Cowan, 2008).

Violence

Typologies

Women who engage in sex work are at heightened risk for experiencing violence from paying partners, managers, police, and intimatepartners(Karandikar&Prospero,2010;Nixon,Tutty,Downe,
Gorkoff, & Ursel, 2002; Open Society Institute, 2009; Rhodes,
Simic,Baros,Platt,&Zikic,2008).Ratesofviolenceagainstwomen
engaged in sex work by an intimate partner are more than double the
rates for women in the general population (Oyunbileg, Sumberzul,
Udval, Wang, & Janes, 2009; Parcesepe et al., 2015). Mongolian
women engaged in sex work also report high rates of violence at
thehandsofpayingpartners(Carlsonetal.,2012,2014;Parcesepe
et al., 2015). Experiences of violence by either intimate or paying
partners have been found to be associated with greater risk for HIV
infectionamongwomeninsexworkinMongolia(Parcesepeetal.,
2015). In Mongolia, at least one prevention intervention that took

There is a growing literature on sex work typologies, though few
proposedtypologiesare rigorouslytested. In anearlier effort, Harcourt and Donovan (2005) used their expertise to create risk categories(low,medium,high).Theyarguedthatsuchacategorization
could be used as a checklist for targeted intervention, but did not
provideempiricalevidenceforsuchcategories,beyondtheirexpertise. Furthermore, some have criticized previous typology efforts
(e.g., Weitzer, 2005), particularly because they reinforce preexisting notions that can frame all of sex work as inherently violent.
Puradiredja and Coast (2012) found that women engaged in
sex work in rural locations in Indonesia were significantly less
likely to use condoms, compared to women working in sex work
inurbanlocations.Bycomparison,Yang,Latkin,Luan,andNelson
(2010) found that both personal factors and location predicted
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consistent condom use for women in sex work within lower social
ranks. Notably, personal factorsdidnot relateto condom use within
middle andupper social ranks. This strong relationship between
location and condom use may have been due to managers at certain locations, who enforced strict condom policies. Importantly,
most studies have not tried to identify risk groups based on the cooccurrence of several variables.
These results typify the risk typology research for women in
sex work, with the findings largely built around social class, place
of solicitation, and specific moderators of those variables. In fact,
some have argued that risk typology research places too much
emphasis on the place of solicitation (e.g., Harcourt & Donovan,
2005) and that these do not necessarily capture different levels of
risk (Buzdugan, Halli, & Cowan, 2009; Weitzer, 2005). In addition, Weitzer has criticized previous studies for choosing best-case
andworst-casescenariosinordertoproveapoint,whileothershave
not adequately quantified important variables, such as violence. Of
these attempts to classify risk, few have been rigorously tested and
none have benefitted from examining financial and personal risk
typologies.
Inthecurrentstudy,wehaveexpandedupontheresearchexaminingsexworktypologies.Wehypothesizedthatwomenwhoengage in sex work can be classified into latent risk categories. These
categories are latent because they cannot be directly observed by
any given variable; instead, their existence is inferred by the way
observed variables co-occur. A similartechnique hasbeenusedpreviously to categorize people who use drugs. Lynskey et al. (2006)
reportedevidenceforadistinctionbetweenpolydrugusers,opioid
users, alcohol-only users, and marijuana users. Defining such classesamongwomenengagedinsexworkwillcertainlyhelpourunderstanding of risk within the population, which can help inform future
interventions.
The current study utilized latent class analysis (LCA) and aimed
toidentifygroupingsofwomenengagedinsexwork,basedonboth
personal and financial risk variables. We hypothesized that each of
theselatentclassessignificantlydifferedfromeachother.Thishypothesis was tested by comparing the resulting classes via variables
thatwerenot includedintheLCA.Toourknowledge,nosuchstudy
has yet examined these sex worker typologies using this technique.
Employing an empirical approach to identify classes should inform
targeted interventions that may address dual issues of personal and
financial risk.

Method
Participants
This study used baseline data from a sample of women screened
eligible to participate in a two-arm, randomized clinical trial examining sexual risk reduction among 204 women engaged in streetbased sex work in Ulaanbaatar, Mongolia. Detailed study methods
and procedures for the main trial are described elsewhere (Tsai
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et al., 2015; Witte et al., 2015). Outcomes of the parent study included reductions in sexual risk behaviors (as measured by self-reported number of unprotected acts of vaginal intercourse) and in
proportion of income from sex work (as measured by income from
sex work in the past 90 days divided by all income).
Womenwererecruitedfrom2009to2011inUlaanbaatar,Mongolia, using a targeted sampling methodology. The study team first
developedalistofstreet-basedsexworkvenuesidentifiedbyparticipants in prior studies (Witte et al., 2015) and the Community AdvisoryBoard.Thestudyteamconductedmultipleobservationspersite,
recording the number of women seen soliciting at each site. These
observations were then used to develop a proportional sampling
strategy,asrecommendedbyPetersonetal.(2008).Atargetedsampling methodology was used in order to reach a more diverse and
representativesampleofwomenengagedinsexworkandtoimprove
the generalizability of findings. Eligible women were at least 18
years of age and reported having engaged in vaginal or anal sexual intercourseinthepast 90 daysinexchangeformoney,alcohol,
or other goods. In addition, they reported having engaged in unprotected vaginal or anal sex in the past 90 days with a paying sexual
partner and reported an interest in learning about alternative ways
inwhichtoearnincome.Followingscreening,atotalof204eligible
womencompletedaninterviewer-administeredbaselineassessment.
Interviewers were trained, Masters level research assistants, and the
assessment responses were entered into a computer-based program.
Informedconsentwasobtainedfromallparticipants,andthetrialwas
approved by the Institutional Review Board at Columbia University
and the National University of Mongolia.

Measures
The baseline survey included questions on sociodemographic
background (age, years in sex work, age when initiated sex work,
education, marital status, has intimate partner, and number of sex
work partners) and 11 factors associated with risk: five associated
with personal or sexual risk-taking and six associated with financialvulnerability.Threepersonalriskvariablesassociatedwithsexual HIV transmission were harmful alcohol use (assessed using the
Alcohol Use Disorders Identification Test [AUDIT]) (Cronbach’s
a = .88) (Saunders, Aasland, Babor, de la Fuente, & Grant, 1993),
experiences with violence [assessed using a 5-question modified
Conflict Tactics Scale (CTS)] (Cronbach’s alpha ranged from .79
to .95) (Straus, Hamby, Boney-McCoy, & Sugarman, 1996), and
symptomsofdepression[assessedusingtheBriefSymptom Inventory depression subscale (BSI)] (Cronbach’s a = .85) (Derogatis,
1993). In addition, we quantified sexual risk with two variables:
number of times women engaged in unprotected vaginal sex with
paying partners and how frequently women were offered more
money for sex without a condom. Participants provided self-reported data on the number of paying partners and the number of
times they had engaged in unprotected vaginal and anal sex with
paying partners in the prior 90 days.

123

1860

Finally, we assessed financial risk variables including: whether
sexworkwastheparticipant’sprimarysourceofincome;participant
reported number of dependents; whether participants’ household
had more than one income; whether the participant was in debt;
whether participant had savings; and participants’ total earnings
permonth.Forcontinuousvariables[harmfulalcoholuse(AUDIT),
depressionscore(BSI),numberofunprotectedvaginal sex actswith
a paying partner, and household income], we calculated the median
valueandusedthisvaluetocreateacategoricalvariable.Therefore,
allcontinuousvariablesincludedintheLCAindicatedwhetherparticipants were above or below the median value of this dataset. Categorical variables either were used in their raw format (e.g., yes/no)
or were simplified in order to reflect the questions listed above.
Variablesweredichotomized in orderto simplifyinterpretation
and reduce potential complications from non-normally distributed
scales. Although not all scales werenon-normally distributed,all
scales were dichotomized in order to provide a homogenous, easy
interpretation. Furthermore, dichotomized variables may enhance
generalizability of the latent class analysis. Forexample, scalesand
methods differ across studies and we wanted to construct a simple,
more externally valid risk classification for both clinicians and
researchers.
Inasecondstageofanalysis(below),wesoughttofurtherexamine distinctions between identified classes and their relevance for
informing future prevention efforts. For this, we selected some
variables included in the original LCA, but also some which represented traditional moderators in HIV prevention intervention:
age,lengthoftimeinsexwork,ageatwhichbegansexwork,severe
sexual violence (had the participant ever experienced rape as an
adult), havingan intimate partner, marital status,incomefrom sex
work, and total income. We also selected some mediators, includingleveloffamilysocialsupport,asmeasuredbytheMultidimensional Scale of Perceived Social Support (Cronbach’s a = .84)
(Zimet, Dahlem, Zimet & Farley, 1988) and intention to use condoms. To measure family social support, we asked participants to
ratetheirlevelofagreement(verystronglydisagreetoverystrongly
agree) with 12 statements pertaining to family and social support.
Examples of these statements include:‘‘There is a special person
who is around when I am in need’’and‘‘I can talk about my problems with my family.’’To measure intention to use condoms, we
askedparticipantstonotetheirlevel ofagreement (disagree strongly
to agree strongly) with two statements:‘‘I plan to use male condoms
ifIhavesexinthenext3 monthswithmytrustpartner’’and‘‘Iplanto
use male condoms if I have sex in the next 3 months with my paying
partners.’’These items were summed into a continuous measure of
social support.
Data Analysis
LCA is an analytic tool used to identify homogeneous, mutually
exclusivegroups,orclassesthat exist withinaheterogeneouspopulation (Clogg, 1995; McCutcheon, 1987). Analysis seeks to identifytheunderlyingpatterns(groupingsorclasses)ofbehaviorbased
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on women’s observed responses to questions related to 11 risk
variables.The variableswereselectedbasedontheempirical literaturedescribingindividualandstructuralrisksfacedbywomenengaged in sex work. To study the underlying structure of these data, a
series of LCA models were fit and examined.
As noted above, in a second stage of analysis, we sought to further examine distinctions between identified classes and their relevance for informing future prevention efforts. Variables not included in the LCA, but which empirically characterize other forms of
risk,includingmoderatorsormediatorsofpreventionefforts,were
testedacrossgroupstoexaminewhethertheyweresimilarordifferent: Could they demonstrate distinctions across groups for additional, related risk factors? We hypothesized that each of these
latent classes significantly differed from each other, and that we
could demonstrate this based on some untransformed variables in
the analysis and related variables that were not used to calculate
the latent classes.
Consistent with previous applications of these LCA methods,
dichotomousvariablespecificationswereselectedforthefinalanalysis to enhance the interpretability of findings. As described above,
risk-based cut-points were carefully selected. Using SAS (Release
9.1. Cary, NC: SAS Institute Inc.), the PROC LCA command procedurewasusedtoestimatemodelparameters(Lanza,Collins,Lemmon, & Schafer, 2007). PROC LCA produces maximum likelihood
estimatesforparametersusingtheEMalgorithm.Missingdataon
individual survey items were handled within the EM algorithm
and were assumed to be missing at random (Lanza et al., 2007).

Results
Table 1 shows the sociodemographic characteristics and behavioral risks of study participants. On average, participants were 35.6
years old, had exchanged sex for money for the past 6.2 years, and
had an average of 39.5 unprotected sex acts for pay over the last 3
months. They were most frequently divorced, widowed, or separated and had completed a high school education.
To determine classes, we first generated several different models
with a range of latent classes. Model fit was determined by comparingAkaikeinformationcriteria(AIC)toBayesianinformationcriteria(BIC)valuesformodelswithdifferentnumbersofclasses.Inaddition, we used the parametric bootstrapped likelihood ratio test (PBL
RT), which is an absolute measure of model fit. As can be seen in
Fig. 1, the three-class solution represented an optimal compromise
between the AIC and BIC. In addition, the PBLRT indicated that
the three-class solution fit the data significantly better than the twoclass solution (p = .01). By contrast, the three-class solution did not
explainsignificantlymorevariance,comparedtothefour-classsolution (p = .11). This indicated that the three-class solution was more
desirable, because it explained the same amount of variance with a
more parsimonious model. Figure 1 illustrates the AIC, BIC, and
PBLRT. Table 2 shows the G2, degrees of freedom, AIC, BIC, and
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Table 1 Sociodemographic characteristics of participants by latent class
Low financial risk
n = 42

High risk overall
n = 82

Low personal risk
n = 80

Age (in years)

33.48 (9.81)

36.44 (9.09)

35.74 (9.33)

Age initiated sex work (in years)

27.60 (8.73)

29.08 (8.35)

30.05 (8.53)

Years of sex work (SW)

5.75 (6.34)

7.07 (5.36)

5.57 (4.66)

Mean (SD)

No. of dependents

.74 (0.83)

1.53 (1.27)

1.64 (1.35)

No. paying partnersa

116.45 (83.80)

122.23 (128.61)

48.06 (62.17)

No. unprotected sex actsa
Alcohol use (AUDIT)

64.69 (65.20)
12.74 (8.20)

59.27 (74.56)
23.75 (8.09)

5.23 (9.36)
12.83 (9.22)

Depression (BSI)

7.38 (5.30)

11.01 (5.51)

6.94 (5.45)

Overall family support

58.40 (12.52)

47.04 (15.64)

53.78 (16.13)

Total monthly income (100 k tugriks)

887 (790)

498 (355)

720 (493)

Monthly SW income

720 (768)

388 (355)

373 (504)

Percent of latent class
SW as primary income

88.1 %

95.1 %

80.0 %

Has savings

47.6 %

4.9 %

11.3 %

Has debt

21.4 %

73.2 %

50.0 %

Divorced, widowed, or separated

33.3 %

64.6 %

50.0 %

Has intimate partner

61.9 %

36.6 %

62.5 %

Primary income earner

66.7 %

84.1 %

80.0 %

Household has more than one income

33.3 %

15.9 %

20.0 %

Less than secondary
Secondary

11.9 %
71.4 %

8.5 %
70.7 %

5.0 %
81.3 %

More than secondary

16.7 %

20.7 %

13.8 %

Education

Categorical variables are summarized with a percent, while continuous variables are summarized with mean (SD). Variables tagged with (a) refer to the
past 3 months. Note that, in the sample, AUDIT ranges from 0 to 38; BSI ranges from 0 to 24; total monthly income ranges from 3000 to 4,000,000
Mongolian tugriks

response probabilities, we interpreted the three classes as shown
in Table 3 and Fig. 2 and articulated below:

Fig. 1 Fit metrics indicate three latent classes as optimal

parametric bootstrapped likelihood ratio test (PBLRT) for each
potential class solution.
Three Latent Risk Classes
The model fit criteria listed above uniformly indicated that three
latent classes did the best job of explaining our data. Using item

1. Class 1 demonstrated mixed personal risk with low financial
risk (n = 42; 20.6 %). The mixed personal risk with low financial risk group exhibited a lower probability of having abovemedian AUDIT scores, experiences with violence and depressionscores,butahigherprobabilityofunprotectedsexactswith
paying partners. Interestingly, this group did not exhibit good
group separation for AUDIT scores, experiences of violence
ordepression(BSI),butstillexhibitedahighprobabilityofabovemedian scores for unprotected vaginal sex with paying partners
and being offered more money for unprotected sex. Importantly,
thisriskgroupexhibitedasignificantlylowerprobabilityofbeing
theonlyearnerforthehousehold,alowerrisk ofreportingdebt or
nosavings,andwasmorelikelytoreportfewerdependents.Most
importantly,themixedpersonalriskwithlowfinancialriskgroup
was less likely to report below-median incomes, compared to
other latent classes.
2. Class 2 was characterized by high personal risk with high financial risk (n = 82; 40.2 %). Separation for high personal risk was
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Table 2 Criteria to assess model fit

Latent Classes
Fit Index:

1

2

3

4

5

767.84

692.01

642.87

612.17

585.69

2036

2024

2012

2000

1988

AIC

789.84

738.01

712.87

706.17

703.69

BIC

826.34

814.33

829.00

862.12

899.46

G2

df

likely driven by higher probability of above-median harmful
alcoholuse(AUDIT)scores,experiencesofviolence,unprotectedsexactswithpayingpartners,andbeingofferedmoremoney
for sex without a condom. In addition, this group also exhibited
very high financial risk. They were more likely to have belowmedian earnings, no savings, and at least some debt. In addition,
they were more likely to have a high number of dependents and
be the only wage earner for their households.
3. Class 3 exhibited low personal risk with mixed financial risk
(n = 80; 39.2 %). This group exhibited the lowest probability
ofhavingreported personal risks.Thisrisk manifestedasalow
probability of the following variables: high AUDIT scores, previously experienced violence, high BSI scores, or a high numberofunprotectedvaginalsexactsforpay.However,despitesuch
lowpersonalrisk,thisgroupstillexhibitedsomefinancialriskfactors,includinglackofsavings.Furthermore,theseparticipantsdid
not exhibit a low probability of having more dependents, lower
incomes, more debt, or more than one earner (all probability
values between .48 and .57).

Differing Characteristics Across Latent Classes
In the next stage of analysis, we examined whether or not variables
that were excluded from the LCA demonstrated differences across
identified classes. Table 4 shows that many of these variables differed between classes, lending support to the strength of the distinguished classes identified. For example, while analyses indicated
that theclassesdid not differbycurrent ageorthe ageofbeginning
sex work, wefound evidencesuggesting that thehigh personal risk
withhighfinancialriskclass(Class2)hadbeeninvolvedinsexwork
longerthantheothertwoclasses.Notsurprisingly,wefoundevidencetosuggestthatthemixedpersonalriskwithlowfinancialriskgroup
(Class 1) exhibited significantly higher incomes from sex work.
Additionally,thelatentclassessignificantlydifferedonreported
familysocialsupport.Thiswasbasedonaone-wayANOVAofthe
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total score on the Social Support scale, F(1, 201) = 8.58, p\.001.
Follow-up Scheffe post hoc tests indicated that this was driven by
decreased agreement within the high personal risk with high financial risk latent class (Class 2), compared to the mixed personal risk
withlowfinancialrisk(Class1),p = .001,andthelowpersonalrisk
with mixed financial risk group (Class 3), p = .021. However, the
mixed personal risk with low financial risk (Class 1) and the low
personalriskwithmixedfinancialriskgroup(Class3)didnotdiffer
significantly (p = .286).
Three additional count variables were tested for distinction betweenthelatentclasses.Wefoundthatthelatentclassesdifferedsignificantly in the number of participants who reported that sex work
was their primary source of income v2(2) = 11.66, n = 204, p =
.003. Follow-up chi-square analyses indicated that participants in
the high personal risk with high financial risk class (Class 2) were
significantly more likely to report that sex work was their primary
source of income. This effect was primarily driven by the difference between the highpersonal risk class(Class2)andthelow personal risk class (Class 3). Similar chi-square analyses indicated that
participants within Class 2 were also less likely to have a trust partner and more likely to report having been raped. Notably, with the
exception of having sex work as one’s primary source of income,
none of these variables were included in the previously reported
LCA. This further supports our hypothesis that the reported latent
classes represent natural risk groupings in our sample.
The latent classes also differed on intention to use condoms in
thefuturewithapayingpartner.ThiswasbasedonaKruskal–WallisexaminationofLikertresponses,v2 = 9.64,p = .008.Follow-up
Mann–Whitney U tests indicated that this was driven by increased
agreement within the low personal risk with mixed financial risk
latent class (Class 3), compared to the high personal risk with high
financial risk (Class 2), p = .006, and the mixed personal risk with
low financial risk(Class1),p = .006.However,themixedpersonal
risk with low financial risk (Class 1) and the high personal risk with
high financial risk (Class 2) did not differ significantly with respect
to the reported agreement.
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Table 3 Latent class prevalence and item response probabilities

Low
Low Financial

High Risk

Risk

Overall

Personal
Risk
Prevalence of latent class in sample

20.6%

Variables

40.2%

39.2%

Item Response Probabilities

Alcohol use (AUDIT)

0.267

0.803

0.289

Violence

0.452

0.700

0.194

Depression (BSI)

0.434

0.658

0.242

High unprotected sex acts

0.835

0.739

0.017

Offered more money for unprotected sex

0.684

0.666

0.294

Sex work as main income source

0.888

0.943

0.793

One earner in household

0.395

0.724

0.565

Debt

0.232

0.714

0.515

No savings

0.533

0.949

0.904

2+ Dependents

0.170

0.457

0.478

Low income

0.204

0.493

0.505

Latent class prevalence and item response probabilities for the three-class model of risk. Dark gray boxes indicate high probability of group
membership, while light gray boxes indicate low probability of group membership. Unhighlighted boxes are unlikely to drive class differentiation and
are somewhere in the middle for the sample. Note that each variable significantly differed in frequency between the three latent classes, based on a series
of chi-square analyses (all p\.01)

Discussion
To our knowledge, this is the first study that has investigated the
overlap and distinction between sexual/personal risk and financialriskfactorsamongwomenengagedinsexwork.Theseresults
providedatato support what the investigators believed based on
anecdotalevidence:thatriskinthispopulationofsexworkersisneither a unilateral scale nor a simple collection of separate constructs.
Ourfindingssuggest thatriskybehaviorcouldmanifest asthreeseparate categories of women, with probabilistic combinations of sexualandfinancialrisk.Duetoourmethodofscreeningahigh-riskpopulation, wewere unable to find evidence for a group that exhibited
low risk forall variables. These typesofwomen may have distinct
needs in terms of support and advocacy for preventive and structuralinterventions.Identificationofthesetypologiesofpopulations
at risk may facilitate better and more targeted interventions in the
future.

Importantly, these results have expanded upon previous typology research and allay many concerns forthis areaof focus.Weitzer
(2005) has suggested that, in practice, many important variables,
such as violence, are not, or cannot be, adequately measured. One
potential advantage ofLCA is the ability to omit variables and still
assign a participant to a latent risk group, based on remaining variables.Thiscouldallowafieldworkertoemployourfindingswithout making rigorous and precise measurements. Furthermore, all
variables presented above have been dichotomized in order to
make them more versatile for field researchers.
In addition, this study represents a movement away from location-based risk categories and could serve as a template for future
riskresearch.Directlymeasuringriskvariablesandcategorizingparticipants into real-world types could represent a welcome addition
to the field. The current findings also open up new ways to classify
risk change over time in the way that Seib, Dunne, Fischer, and
Najman (2010) have done. In fact, we believe that Seib et al. could
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Fig. 2 Three latent classes of risk
behavior

Table 4 Differences between the latent classes, with respect to count variables of interest, most that were excluded from the original LCA
Variable

Low financial risk
n = 42

High risk overall
n = 82

Low personal risk
n = 80

p value

Latent class
Current age (in years)

33.48 (9.70)

36.44 (9.15)

35.74 (9.35)

ns

Age when began sex work (in years)

27.60 (8.73)

29.08 (8.35)

30.05 (8.53)

ns

Years of sex work

5.75 (6.39)

7.08 (5.34)a

5.54 (4.66)

pb = .046

Income from sex work (in 100 k tugriks)

720 (768)c

388 (351)

373 (505)

pb\.001

c

Social support

58.41 (12.52)

47.04 (15.64)

53.79 (16.13)

p\.001

Sex work is not primary income

11.9 %d

4.9 %

20.0 %

p = .013

No intimate partner

38.1 %

63.4 %

37.5 %

p = .002

Has been forced into sex

14.3 %

34.1 %

15.0 %

p = .005

Intends to use condom with future paying partner

2.86 (.78)

2.78 (1.00)

3.33 (.73)

p = .008

Significantly different groups highlighted in bold. Top six rows focus on continuous variables, where all p values were calculated by using a one-way
ANOVA. Values tagged a (a) significantly differed from non-bold classes via post hoc LSD tests. The (b) symbol indicates that the data were logtransformed before computing significance, in order to normalize the data. Values tagged with a (c) symbol were significantly different via Scheffe post
hoc tests. Middle three rows focus on categorical variables, where significance was determined by using chi-square tests. Follow-up chi-square tests
used to isolate which class was driving overall the significant difference (all ps\.05, unless noted by (d) symbol, which did not differ). Bottom row
focuses on a Likert variable, where significance was determined with a Kruskal–Wallis nonparametric test. Follow-up Mann–Whitney U tests were
used to determine exactly which latent class was significantly different (all ps\.01)

break their sample into latent classes and measure changes within
specific risk types over time.
Furthermore, our findings provoke an important dialogue about
how best to target different preventive needs among women engagedinsexwork.Asalargeandgloballylocatedpopulation,women
engaged in sex work continue to be at highest risk for HIV. Therefore,theywarrantadditionalattentionandconsiderationintermsof
targetedresponsesforriskreduction.Ourdatasuggest that levelsof
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personalandfinancialriskmayvaryacrosslatentclassesofwomen.
Future researchcouldexamine how women in different riskclasses
will respondtointerventionsthat aredesignedtoreduceriskybehavior. Previous research has been largely limited by the desire to use a
single, effective intervention for all participants meeting the inclusion criteria. For instance, one recent study showed that a microfinance intervention significantly reduced instances of unprotected
sex, along with the number of paying sexual partners (Witte et al.,
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2015). In light of our LCA, we hypothesize that women with different risk profiles will differentially respond to this intervention
and other interventions.
Inparticular,wenotethatthemixedpersonal riskwithlow financial risk group (Class 1) also exhibited higher numbers of unprotected vaginalsex acts. Webelieve that women at lowfinancial risk
may be more likely to respond to microfinance interventions targetingHIV prevention.Althoughwelackedthesamplesizetotest
these hypotheses with our existing dataset, future studies may be
able to design more targeted and effective interventions. In turn,
better targeting could save resources and allow researchers to
develop more effective strategies for women who are not likely to
respond to existing interventions.
Finally, our results further elucidate our understanding of risky
behavior within a high-risk population. This information could be
used to develop interventions that are more informed of the interplay between personal and financial risk. Currently, interventions
arebeingdeveloped that aredesignedtointegrateHIV prevention
withbothviolencepreventionandsubstanceabuse.Ourresultsindicate that the different risk pools will be heterogeneously distributed
throughout the population. Furthermore, researchers may be able to
usethoseheterogeneitiestoengineerabetter,moretargetedintervention.Conversely,combininginterventionsinordertostrategicallytarget different types of risk may allow for a more effective outcome.
Limitations
Findings should be considered in light of study limitations. These
datawerefromabaselineassessmentofaninterventiontrialwherein
we screened women for sexual risk (non-condom use with paying
partners) and their relative interest in learning more about alternativeways inwhichtoearnincome. ThesamplefortheLCA was
not representative of all women engaging in sex work in Mongolia. However, this limitation could arguably make our analysis
more relevantforfutureinterventionsthat areaimingtoworkwith
similar populations.
Conclusions
Increasedunderstandingofthecomorbidsexualrisk,personal,and
financial issues facing women who engage in sex work require us
to be far more innovative in our prevention approaches. Many preventionprogramsexist forwomenengagedinsex work.However,
identifying categories of risk among women engaged in sex
work could help practitioners and researchers to more efficiently identify targets for future interventions. Furthermore,
these risk categories could explain heterogeneous responses to
existing interventions. For this reason, we recommend the use of
LCA in future research studies in order to better target interventions for this heterogeneous group of women.
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