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Abstract Women engaged in sex work bear a disproportionate
burden of HIV infection worldwide, particularly in low- to mid-
dle-income countries. Stakeholders interested in promoting pre-
vention and treatment programs are challenged to efficiently and
effectively target heterogeneous groups of women. This prob-
lem s particularly difficult because it is nearly impossible to know
how those groups are composed a priori. Although grouping based
onindividual 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 popula-
tion. 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 interven-
tion in Ulaanbaatar, Mongolia. Latent class analysis was used
to create subgroups of women engaged in sex work, based on per-
sonal and financial risk factors. This analysis found three latent
classes, representing unique response pattern profiles of personal
and financial risk. The current study approached typology research
inanovel, more empirical way and provided a description of differ-
ent subgroups, which may respond differently to HIV risk inter-
ventions.
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Introduction

Women who engage in sex work face a disproportionate risk for
HIV,burdenof HIV, and lack of access to HIV services around the
world (Beyreretal.,2015). While the organization and facilitation
of sex work isillegal in Mongolia, it is still acommon industry fueled
in part by a challenging economy and a lack of employment options.
UNICEF (2006) estimated that 4000 people, primarily women,
were engaged in sex work in the capital city of Ulaanbaatar. This
estimate would mean thatroughly .1 % of the populationis engaged
insex work, which is consistent with other parts of Asia (Kerrigan
etal.,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 (Carlsonetal.,2014; Hagan & Dulmaa, 2007). As acoun-
try ineconomic and political transition, Mongoliais considered
highly vulnerable to the spread of HIV/AIDS. STI prevalence is
high and increasing among women engaged in sex work in Mon-
golia (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, womenin sex work experience a wide range of risk factors,
including alcohol use, depression, physical and sexual violence,
and financial vulnerability—all of which have been shown to incre-
ase 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
have reported consistent and positive associations between unsafe
sexual behaviors and alcohol use (Li, Li, & Stanton, 2010; Shuper
etal.,2010). Systematic reviews have found a positive association
between alcohol use and both the risk of HIV (Kalichman, Sim-
bayi, Kaufman, Cain, & Jooste, 2007) and actual HIV infection
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(Fisher, Bang, & Kapida, 2007). The use of alcohol, particularly
vodka, is widely prevalentin Mongolia. Although men tend to
drink alcohol at higher rates than women among the larger pop-
ulation 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 engage-
mentin sex work. Some have argued that alcohol is a way to cope
with the internalized and external stigma related to sex work (Witte
etal., 2010).

Depression

Prior research has also revealed high rates of depression among
individuals engaged in sex work (Gu et al., 2010; Nemoto, Bod-
eker, & Iwamoto, 2011) and indications that depression is asso-
ciated with HIV risk. A systematic review pertaining to the psy-
chological health of women working in sex work globally rep-
orted the prevalence of depression at 62.4 %. This systematic review
also found a significant association between depression and sexual
risk-taking in four out of five studies included in the review (Yuen
etal., 2016). The relationship between depression and HIV risk is
more typically mediated by other HIV risk behaviors, including
alcohol use. A recent study in China of women engaged in sex work
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 findings raise concerns regard-
ing the directional nature of the relationship (e.g., Is alcohol used for
coping with depression or does depression follow increased alco-
holuse?) Very few studies have directly examined the mental health
of women in Mongolia, including those engaged in sex work. One
recent study with women engaged in sex work in Ulaanbaatar found
that 60.4 % were at high risk for depression. Furthermore, variables
such as harmful alcohol use, sexual violence, lack of social support,
and perceived social stigma were identified as risk factors for depres-
sion among sex workers in Mongolia (Carlson et al., 2016).

Violence

Women who engage in sex work are at heightened risk for expe-
riencing violence from paying partners, managers, police, and inti-
mate partners (Karandikar & Prospero, 2010; Nixon, Tutty, Downe,
Gorkoff, & Ursel, 2002; Open Society Institute, 2009; Rhodes,
Simic, Baros, Platt, & Zikic, 2008). Rates of violence against women
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
the hands of paying partners (Carlsonetal.,2012,2014; Parcesepe
etal., 2015). Experiences of violence by either intimate or paying
partners have been found to be associated with greater risk for HIV
infection among women in sex work in Mongolia (Parcesepeetal.,
2015). In Mongolia, at least one prevention intervention that took
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these risk factors into account effectively reduced HIV/STI risk,
harmful alcohol use, and exposure to paying partner violence among
women engaged in sex work (Carlsonetal.,2012; Witteetal.,2011).

Financial Challenges

In addition to these personal risk factors, financial vulnerability
has been linked to women’s decisions to engage in sex work and
therisks they face as sex workers. McCarthy, Benoit, and Jansson
(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 occu-
pational experiences led many to engage in sex work. Financial
challenges for women engaged in street-based sex work include,
among others, lack of control over working conditions and pricing,
outstanding debt, disruptions in income due to police raids, and
seasonal variability in sex work income (Reed, Gupta, Biradavlou,
Devireddy, & Blankenship, 2010), which is particularly concern-
ing 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 estab-
lished. 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 prac-
tices with paying partners out of fear of losing earnings (Odek et al.,
2009; Sherman et al., 2010; Stratford, Mizuno, Williams, Courte-
nay-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 unpro-
tected sex with occasional clients and anal sex (Reed et al.,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 coun-
tries (Shahmanesh, Patel, Mabey, & Cowan, 2008).

Typologies

There is a growing literature on sex work typologies, though few
proposed typologies are rigorously tested. In an earlier effort, Har-
court and Donovan (2005) used their expertise to create risk cate-
gories (low, medium, high). They argued that such a categorization
could be used as a checklist for targeted intervention, but did not
provide empirical evidence for such categories, beyond their exper-
tise. Furthermore, some have criticized previous typology efforts
(e.g., Weitzer, 2005), particularly because they reinforce preex-
isting 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
inurban locations. By comparison, Yang, Latkin, Luan, and Nelson
(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 factors did not relate to condom use within
middle and upper social ranks. This strong relationship between
location and condom use may have been due to managers at cer-
tain locations, who enforced strict condom policies. Importantly,
most studies have not tried to identify risk groups based on the co-
occurrence 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 addi-
tion, Weitzer has criticized previous studies for choosing best-case
and worst-case scenarios in order to prove a point, while others have
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.

In the current study, we have expanded upon the research exam-
ining sex work typologies. We hypothesized that women who eng-
age 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 similar technique has been used pre-
viously to categorize people who use drugs. Lynskey et al. (2006)
reported evidence for a distinction between polydrug users, opioid
users, alcohol-only users, and marijuana users. Defining such clas-
ses among women engaged in sex work will certainly help ourunder-
standing of risk within the population, which can help inform future
interventions.

The current study utilized latent class analysis (LCA) and aimed
toidentify groupings of women engaged in sex work, based on both
personal and financial risk variables. We hypothesized that each of
these latent classes significantly differed from each other. This hypo-
thesis was tested by comparing the resulting classes via variables
that were not included in the LCA. To our knowledge, no such study
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 exam-
ining sexual risk reduction among 204 women engaged in street-
based sex work in Ulaanbaatar, Mongolia. Detailed study methods
and procedures for the main trial are described elsewhere (Tsai

etal.,2015; Witte et al., 2015). Outcomes of the parent study inclu-
ded reductions in sexual risk behaviors (as measured by self-re-
ported 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).

‘Women were recruited from 2009 to 201 1 in Ulaanbaatar, Mon-
golia, using a targeted sampling methodology. The study team first
developed alist of street-based sex work venues identified by partic-
ipants in prior studies (Witte et al., 2015) and the Community Advi-
sory Board. The study team conducted multiple observations per site,
recording the number of women seen soliciting at each site. These
observations were then used to develop a proportional sampling
strategy, as recommended by Peterson et al. (2008). A targeted sam-
pling methodology was used in order to reach a more diverse and
representative sample of women engaged in sex work and toimprove
the generalizability of findings. Eligible women were atleast 18
years of age and reported having engaged in vaginal or anal sex-
ual intercourse in the past 90 days in exchange for money, alcohol,
or other goods. In addition, they reported having engaged in unpro-
tected vaginal or anal sex in the past 90 days with a paying sexual
partner and reported an interest in learning about alternative ways
in which to earn income. Following screening, a total of 204 eligible
women completed an interviewer-administered baseline assessment.
Interviewers were trained, Masters level research assistants, and the
assessment responses were entered into a computer-based program.
Informed consent was obtained from all participants, and the trial was
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 finan-
cial vulnerability. Three personal risk variables associated with sex-
ual HIV transmission were harmful alcohol use (assessed using the
Alcohol Use Disorders Identification Test [AUDIT]) (Cronbach’s
o= .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
symptoms of depression [assessed using the Brief Symptom Inven-
tory depression subscale (BSI)] (Cronbach’s « =.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-re-
ported 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.
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Finally, we assessed financial risk variables including: whether
sex work was the participant’s primary source of income; 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
per month. For continuous variables [harmful alcohol use (AUDIT),
depression score (BSI), number of unprotected vaginal sex acts with
a paying partner, and household income], we calculated the median
value and used this value to create a categorical variable. Therefore,
all continuous variables included in the LCA indicated whether par-
ticipants were above or below the median value of this dataset. Cat-
egorical variables either were used in their raw format (e.g., yes/no)
or were simplified in order to reflect the questions listed above.

Variables were dichotomized in order to simplify interpretation
and reduce potential complications from non-normally distributed
scales. Although not all scales were non-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. For example, scales and
methods differ across studies and we wanted to construct a simple,
more externally valid risk classification for both clinicians and
researchers.

Inasecond stage of analysis (below), we sought to further exam-
ine 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 rep-
resented traditional moderators in HIV prevention intervention:
age, length of time in sex work, age at which began sex work, severe
sexual violence (had the participant ever experienced rape as an
adult), having an intimate partner, marital status, income from sex
work, and total income. We also selected some mediators, includ-
inglevel of family social support, as measured by the Multidimen-
sional Scale of Perceived Social Support (Cronbach’s o = .84)
(Zimet, Dahlem, Zimet & Farley, 1988) and intention to use con-
doms. To measure family social support, we asked participants to
rate their level of agreement (very strongly disagree to very strongly
agree) with 12 statements pertaining to family and social support.
Examples of these statements include: “There is a special person
whois around when I am in need” and “I can talk about my prob-
lems with my family.” To measure intention to use condoms, we
asked participants to note their level of agreement (disagree strongly
to agree strongly) with two statements: “I plan to use male condoms
ifThave sex in the next 3 months with my trust partner” and “I plan to
use male condoms if T 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
exclusive groups, or classes that exist within a heterogeneous pop-

ulation (Clogg, 1995; McCutcheon, 1987). Analysis seeks to iden-
tify the underlying patterns (groupings or classes) of behavior based
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on women’s observed responses to questions related to 11 risk
variables. The variables were selected based on the empirical litera-
ture describing individual and structural risks faced by women enga-
ged in sex work. To study the underlying structure of these data, a
series of LCA models were fit and examined.

Asnoted above, in a second stage of analysis, we sought to fur-
ther examine distinctions between identified classes and their rele-
vance for informing future prevention efforts. Variables not inclu-
dedin the LCA, but which empirically characterize other forms of
risk, including moderators or mediators of prevention efforts, were
tested across groups to examine whether they were similar or differ-
ent: Could they demonstrate distinctions across groups for addi-
tional, 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,
dichotomous variable specifications were selected for the final anal-
ysis 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 pro-
cedure was used to estimate model parameters (Lanza, Collins, Lem-
mon, & Schafer, 2007). PROC LCA produces maximum likelihood
estimates for parameters using the EM algorithm. Missing dataon
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 behav-
ioral 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 sepa-
rated 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 compar-
ing Akaike information criteria (AIC) to Bayesian information crite-
ria (BIC) values for models with different numbers of classes. In addi-
tion, we used the parametric bootstrapped likelihood ratio test (PBL
RT), whichis 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 two-
class solution (p = .01). By contrast, the three-class solution did not
explain significantly more variance, compared to the four-class solu-
tion (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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Table1 Sociodemographic characteristics of participants by latent class

Low financial risk High risk overall Low personal risk
n=42 n=282 n=280

Mean (SD)
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)
No. of dependents 74 (0.83) 1.53 (1.27) 1.64 (1.35)
No. paying partners” 116.45 (83.80) 122.23 (128.61) 48.06 (62.17)
No. unprotected sex acts® 64.69 (65.20) 59.27 (74.56) 5.23(9.36)
Alcohol use (AUDIT) 12.74 (8.20) 23.75(8.09) 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 333% 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 333% 159 % 20.0 %
Education

Less than secondary 11.9% 8.5% 5.0%

Secondary 71.4% 70.7 % 81.3%

More than secondary 16.7 % 20.7 % 13.8%

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

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

1. Class 1 demonstrated mixed personal risk with low financial

risk (n =42;20.6 %). The mixed personal risk with low finan-
cial risk group exhibited a lower probability of having above-
median AUDIT scores, experiences with violence and depres-
sion scores, but a higher probability of unprotected sex acts with
paying partners. Interestingly, this group did not exhibit good
group separation for AUDIT scores, experiences of violence
or depression (BSI), but still exhibited a high probability of above-
median scores for unprotected vaginal sex with paying partners
and being offered more money for unprotected sex. Importantly,
this risk group exhibited a significantly lower probability of being
the only earer for the household, a lower risk of reporting debt or
no savings, and was more likely to report fewer dependents. Most
importantly, the mixed personal risk with low financial risk group
was less likely to report below-median incomes, compared to
other latent classes.

. Class 2 was characterized by high personal risk with high finan-

cial risk (n = 82; 40.2 %). Separation for high personal risk was

@ Springer
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Table 2 Criteria to assess model fit

Latent Classes

Fit Index: 1 2 4 5
G2 767.84 692.01 612.17 585.69
df 2036 2024 2000 1988
AIC 789.84 738.01 706.17 703.69
BIC 826.34 814.33 862.12 899.46

likely driven by higher probability of above-median harmful
alcohol use (AUDIT) scores, experiences of violence, unprotec-
ted sex acts with paying partners, and being offered more money
for sex without a condom. In addition, this group also exhibited
very high financial risk. They were more likely to have below-
median 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=280;39.2 %). This group exhibited the lowest probability
of having reported personal risks. This risk manifested as alow
probability of the following variables: high AUDIT scores, pre-
viously experienced violence, high BSI scores, or a high num-
ber of unprotected vaginal sex acts for pay. However, despite such
low personal risk, this group still exhibited some financial risk fac-
tors, including lack of savings. Furthermore, these participants did
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 diffe-
red between classes, lending support to the strength of the distin-
guished classes identified. For example, while analyses indicated
that the classes did not differ by current age or the age of beginning
sex work, we found evidence suggesting that the high personal risk
with high financial risk class (Class 2) had been involved in sex work
longer than the other two classes. Not surprisingly, we found eviden-
ce to suggest that the mixed personal risk with low financial risk group
(Class 1) exhibited significantly higher incomes from sex work.
Additionally, the latent classes significantly differed on reported
family social support. This was based on a one-way ANOVA of the
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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 finan-
cial risk latent class (Class 2), compared to the mixed personal risk
with low financial risk (Class 1), p = .001, and the low personal risk
with mixed financial risk group (Class 3), p =.021. However, the
mixed personal risk with low financial risk (Class 1) and the low
personal risk with mixed financial risk group (Class 3) did not differ
significantly (p = .286).

Three additional count variables were tested for distinction bet-
ween the latent classes. We found that the latent classes differed sig-
nificantly in the number of participants who reported that sex work
was their primary source of income ;(2(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 differ-
ence between the high personal risk class (Class 2) and the low per-
sonal risk class (Class 3). Similar chi-square analyses indicated that
participants within Class 2 were also less likely to have a trust part-
ner 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
the future with a paying partner. This was based on a Kruskal-Wal-
lis examination of Likert responses, > = 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 (Class 1), p = .006. However, the mixed personal
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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Table3 Latent class prevalence and item response probabilities

Low
Low Financial High Risk
Personal
Risk Overall
Risk
Prevalence of latent class in sample 20.6% 40.2% 39.2%

Variables
Alcohol use (AUDIT)
Violence
Depression (BSI)
High unprotected sex acts
Offered more money for unprotected sex
Sex work as main income source
One earner in household
Debt
No savings
2" Dependents

Low income

Item Response Probabilities

0.267 0.289
0.194
0.658 0.242
0.017
0.294
0.793
0.724 0.565

0.232

0.533

0.170 0.457 0.478
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 thateach 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 finan-
cial risk factors among women engaged in sex work. These results
provide datato support what the investigators believed based on
anecdotal evidence: thatrisk in this population of sex workers is nei-
ther a unilateral scale nor a simple collection of separate constructs.
Our findings suggest that risky behavior could manifest as three sep-
arate categories of women, with probabilistic combinations of sex-
ual and financial risk. Due to our method of screening a high-risk pop-
ulation, we were unable to find evidence for a group that exhibited
lowrisk for all variables. These types of women may have distinct
needs in terms of support and advocacy for preventive and struc-
tural interventions. Identification of these typologies of populations
at risk may facilitate better and more targeted interventions in the
future.

Importantly, these results have expanded upon previous typol-
ogy research and allay many concerns for this area of focus. Weitzer
(2005) has suggested that, in practice, many important variables,
such as violence, are not, or cannot be, adequately measured. One
potential advantage of LCA is the ability to omit variables and still
assign a participant to a latent risk group, based on remaining vari-
ables. This could allow a field worker to employ our findings with-
out 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 loca-
tion-based risk categories and could serve as a template for future
risk research. Directly measuring risk variables and categorizing parti-
cipants 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
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Table4 Differences between the latent classes, with respect to count variables of interest, most that were excluded from the original LCA

Variable Low financial risk High risk overall Low personal risk p value
n=42 n=2_82 n=2380

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)* 5.54 (4.66) pb =.046

Income from sex work (in 100 k tugriks) 720 (768)° 388 (351) 373 (505) pb <.001

Social support 58.41 (12.52) 47.04 (15.64)° 53.79 (16.13) p<.001

Sex work is not primary income 11.9%° 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 (%) significantly differed from non-bold classes via post hoc LSD tests. The (°) symbol indicates that the data were log-
transformed before computing significance, in order to normalize the data. Values tagged with a (°) 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 enga-
gedinsex work. As alarge and globally located population, women
engaged in sex work continue to be at highest risk for HIV. There-
fore, they warrant additional attention and consideration in terms of
targeted responses for risk reduction. Our data suggest that levels of

@ Springer

personal and financial risk may vary across latent classes of women.
Future research could examine how women in different risk classes
will respond to interventions that are designed to reduce risky behav-
ior. Previous research has been largely limited by the desire to use a
single, effective intervention for all participants meeting the inclu-
sion criteria. For instance, one recent study showed that a microfi-
nance intervention significantly reduced instances of unprotected
sex, along with the number of paying sexual partners (Witte et al.,



Arch Sex Behav (2017) 46:1857-1866

1865

2015). In light of our LCA, we hypothesize that women with dif-
ferentrisk profiles will differentially respond to this intervention
and other interventions.

In particular, we note that the mixed personal risk with low finan-
cial risk group (Class 1) also exhibited higher numbers of unprotec-
ted vaginal sex acts. We believe that women at low financial risk
may be more likely to respond to microfinance interventions tar-
geting HIV prevention. Although we lacked the sample size to test
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 inter-
play between personal and financial risk. Currently, interventions
are being developed that are designed to integrate HIV prevention
with both violence prevention and substance abuse. Our results indi-
cate that the different risk pools will be heterogeneously distributed
throughout the population. Furthermore, researchers may be able to
use those heterogeneities to engineer a better, more targeted interven-
tion. Conversely, combining interventions in order to strategically tar-
get different types of risk may allow for a more effective outcome.

Limitations

Findings should be considered in light of study limitations. These
data were from a baseline assessment of an intervention trial wherein
we screened women for sexual risk (non-condom use with paying
partners) and their relative interest in learning more about alter-
native ways in which to earn income. The sample for the LCA was
not representative of all women engaging in sex work in Mon-
golia. However, this limitation could arguably make our analysis
more relevant for future interventions that are aiming to work with
similar populations.

Conclusions

Increased understanding of the comorbid sexual risk, personal, and
financial issues facing women who engage in sex work require us
to be far more innovative in our prevention approaches. Many pre-
vention programs exist for women engaged in sex work. However,
identifying categories of risk among women engaged in sex
work could help practitioners and researchers to more effi-
ciently 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 interven-
tions for this heterogeneous group of women.
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