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A B S T R A C T

Background: HIV prevention for female entertainment and sex workers (FESW) may be optimized by addressing
individual and structural risks. We examined the impact of a sequentially delivered intervention to decrease
sexual risk, amphetamine-type stimulant (ATS) use, and improve economic well-being in Cambodian FESW.
Methods: A cluster randomized stepped-wedge trial was conducted in 10 Cambodian provinces to test multi-level
intervention in high risk FESW. After baseline screening in 1198 women, those screening positive for ATS use
disorder were allocated to a 12-week conditional cash transfer intervention followed by a 4-week cognitive-
behavioural aftercare group (CCT+AC). At six months, ATS abstinent participants were offered a micro-
enterprise (ME) opportunity. Co-primary outcomes assessed in 600 FESW at each 6-, 12- and 18-month follow-up
assessments, included: 1) number of sexual partners (past three months); and 2) ATS urine toxicology positive
(Tox+) results. Secondary outcomes included indicators of economic well-being.
Results: Relative to baseline, FESW reported fewer sexual partners at all follow-up assessments with a significant
50% decrease at 12-months (Adjusted Rate Ratio [ARR]= 0.50; 95%CI: 0.25, 0.95). Women had 60% lower
odds of being ATS Tox+ (Adjusted Odds Ratio [AOR]= 0.40; 95%CI: 0.25, 0.65) at 6-months, and continued
but non-significant reductions at 12- and 18-months. Improvements in economic well-being indicators were
observed at 12- and 18-months.
Conclusions: Findings support the robust effectiveness of the sequentially delivered CCT+AC and ME inter-
ventions for boosting HIV prevention for Cambodian FESW. Further research is needed to inform the scale up
and improve durability of this comprehensive approach with FESW in Southeast Asia.

1. Introduction

In Cambodia, women engaged in transactional sex continue to show
heightened HIV risk (Vun et al., 2014). From 2007–2010, two pro-
spective cohorts of young adult female entertainment and sex workers
(FESW) in Phnom Penh observed high but declining HIV prevalence

(23.0%–15.5%) and incidence (3.5% to 1.2%) (Couture et al., 2012,
2011; Page et al., 2013). Amphetamine type stimulant (ATS) use is an
established risk factor for HIV in Cambodian FESW (Couture et al.,
2012, 2011) and economic pressures fuel its use (Maher et al., 2011a,
b). Despite the notable HIV risk associated with ATS for many key
populations around the globe (Colfax et al., 2010), relatively little
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attention has been devoted to implementing evidence-based interven-
tions to decrease ATS use.

Structural factors including poverty, negative impacts of public
policy and policing, and violence, are also key barriers to HIV elim-
ination among Cambodian FESW (Draughon Moret et al., 2016; Maher

et al., 2015). The number of FESW has increased markedly, and anti-
trafficking legislation aimed at suppressing sexual exploitation (Maher
et al., 2015; Page et al., 2013), has paradoxically increased challenges
to access the highest risk women and hindered HIV prevention efforts
(Maher et al., 2011a; Vun et al., 2014). To address HIV prevention in

Fig. 1. Consort flow diagram of CIPI cluster randomized stepped-wedge trial with female entertainment and sex workers in 10 Cambodian provinces.

K. Page et al. Drug and Alcohol Dependence 196 (2019) 21–30

22



the large population of FESW (estimated at more than 40,000 women in
Cambodia), an HIV prevention program called SMARTgirl was widely
implemented in Cambodia, which used targeted communication tools
to promote HIV prevention, HIV and STI testing, and reproductive
health service uptake (FHI360, 2011). Optimizing extant HIV preven-
tion services like SMARTgirl with Cambodian FESW will require com-
prehensive, multi-level approaches that target structural barriers as
well as individual-level sexual and drug risk exposures.

Because there is limited evidence for the effectiveness of pharma-
cotherapy for stimulant use disorders, research is needed to optimize
existing behavioural interventions with ATS-using FESW. First, brief
interventions such as that developed by the World Health Organization
(WHO) achieve short-term reductions in ATS use (Humeniuk et al.,
2012), but more intensive treatment may be necessary for those with
stimulant use disorders. Second, conditional cash transfer (CCT) inter-
ventions provide cash incentives as positive reinforcement for health
behaviour change (Lagarde et al., 2009), and may also address poverty
as a structural barrier to HIV prevention (Baird et al., 2012). CCT is an
evidence-based intervention that has demonstrated moderate effect
sizes in decreasing stimulant use (Petry et al., 2012; Prendergast et al.,
2006), but success has been mixed in HIV/AIDS prevention (Baird et al.,
2012; Pettifor et al., 2016). Third, intensive outpatient cognitive-be-
havioural treatment reduces stimulant use and sexual risk in the United
States (Carrico et al., 2016b), but scalable models are needed in re-
source-limited settings (Carrico et al., 2016a). Finally, given that FESW
experience multiple other structural risks for HIV in addition to ATS,
there is also a need for interventions to reduce the impact of these.
Microenterprise (ME) opportunities have potential for this, and have
been shown to reduce number of sex partners and facilitate departure
from sex work (Odek et al., 2009; Sherman et al., 2006).

The effectiveness of multi-level HIV prevention approaches remains
uncertain (Shannon et al., 2015). Among FESW, studies have targeted
an array of individual, community, and structural factors relevant to
reducing HIV risk (Kang et al., 2013; Kerrigan et al., 2016; Reza-Paul
et al., 2008), and findings support potential benefits. Nevertheless,
current evidence is limited by the fact that previous studies did not
employ randomization to address possible bias in selecting commu-
nities to receive these types of interventions. Using an implementation
science approach (Padian et al., 2011), we implemented a cluster ran-
domized stepped-wedge trial to test the effectiveness of a multi-level
intervention to optimize HIV prevention by reducing ATS use and im-
prove economic well-being in Cambodian FESW (Page et al., 2016).

2. Materials and methods

2.1. Overview

An existing nationally disseminated HIV prevention program for
Cambodian FESW, SMARTgirl, was leveraged as the delivery platform
for the Cambodia Integrated HIV and Drug Prevention Implementation
(CIPI) multi-level intervention (FHI360, 2011). Launched in 2009 as a
social marketing health promotion program, SMARTgirl uses targeted
communication tools to promote HIV and STI testing as well as re-
productive health service uptake, and is implemented by local non-
governmental organizations (NGO). The CIPI intervention was deliv-
ered to 10 randomized provinces selected based on: 1) active im-
plementation of SMARTgirl services for FESW; and 2) the highest HIV
prevalence. There was an enrollment target of 120 women in each
province for a total of 1200 women for baseline data collection (Page
et al., 2016).

The CIPI intervention aimed to provide additional intensive as-
sessment and brief counselling for sexual and drug use risk behaviours,
as well as the sequentially delivered CIPI CCT+AC and ME interven-
tions to FESW (Fig. 1). At baseline, all women completed interviewer-
administered surveys, provided urine to test for recent ATS use (In-
novacon Multi-Drug Screen Test Panel Dip Kit; Redwood Toxicology

Laboratory, Inc., Santa Rosa, CA and Specimen Validity Testing from
Innovation, Inc., San Diego, CA), and self-collected vaginal swabs to
measure prostate specific antigen (PSA) using OneStep ABAcard® p30
rapid PSA test (Abacus Diagnostics, Inc., West Hills, CA) as an indicator
of recent unprotected vaginal sex (Evans et al., 2013). PSA testing has
been demonstrated to have high positive predictive value as a bio-
marker for unprotected sex (Macaluso et al., 1999).

HIV testing and counselling was offered to all women. Women re-
porting any recent (last 3 months) ATS use and those scoring moderate
or high risk for an alcohol use disorder on the WHO Alcohol, Smoking,
and Substance Involvement Screening Test (ASSIST) were provided
with a brief prevention counselling message (Humeniuk et al., 2012).

Following baseline, a 16-week CCT+AC intervention was deliv-
ered to women who screened positive for an ATS use disorder (i.e.,
moderate or high risk on this ASSIST and were positive on urine tox-
icology screening (ATS Tox+) (Carrico et al., 2016a). All FESW who
were abstinent from ATS at the 6-month follow-up were eligible for the
ME opportunity (including those identified at baseline and those who
met criteria after completing the CCT+AC intervention). Six hundred
(of the projected 1200 enrolled at baseline) FESW were purposively
sampled to complete three follow-up assessments every six months to
measure the intervention effectiveness. Of the sixty women in each
province that were selected for follow-up assessments, we attempted to
retain all FESW who were eligible for CCT+AC and the remaining
women were sampled based using convenience methods, including re-
contacting by mobile phone and in person by outreach workers. For the
12-month follow-up, women who participated in the 6-month assess-
ment were sampled and similarly, women in the 18-month follow-as-
sessments were sampled from those who participated in the 12-month
assessment. The trial protocol was reviewed and approved by the
Cambodian National Ethics Committee, and the Institutional Review
Boards (IRBs) at FHI360 and University of California San Francisco
(UCSF). Other participating academic partners (UNM, UNSW and UM)
relied on UCSF IRB. Full details of the study design and protocol have
been previously published (Carrico et al., 2016a; Page et al., 2016).

2.2. Recruitment, enrollment, and outcome assessments

The target population was Cambodian FESW who: (1) were biolo-
gically female; (2) aged ≥18 years; (3) reported ≥2 different sexual
partners and/or transactional sex within the last month; (4) understood
spoken Khmer language; and (5) were able to provide voluntary in-
formed consent (see Fig. 1). Trained outreach workers provided a basic
study description, answered questions, and invited women to attend the
local study site (i.e., SMARTgirl Club) to be screened for eligibility.

Eligible women who consented to participate were asked to provide
their fingerprint at enrollment (signed consent was waived) using a
commercially available digital fingerprint reader that stores biometric
images as an alphanumeric code (PersonID Fingerprint Identification
System, Bayometric, San Jose, CA). Women who were not already
members of the SMARTgirl program were invited to join. Women who
attended follow-up assessments were remunerated for their time: $4 at
the 6- and 12-month assessments, and $8 at the 18-month assessment.
All participants were additionally offered $2 for transportation to the
assessments, and refreshments and condoms at all assessments.

2.3. Primary and secondary outcomes

All outcomes were assessed at the individual-level among FESW
who completed outcome assessments over the 18-month follow-up.
Sexual risk was indexed using the primary outcome of recent (past 3
months) number of sexual partners. Secondary measures of sexual risk
included: a PSA+ vaginal swab, number of new sexual partners, any
unprotected sex with paying partners and any unprotected sex ith non-
paying partners (past 3-months). ATS use was indexed using the co-
primary outcome of ATS Tox+ urine results. Secondary measures were
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severity of ATS use (i.e., low, moderate, and high risk) measured by the
WHO ASSIST, and self-reported binge ATS use. Economic well-being
indicators were single-item measures of self-reported income, any
housing instability, and any food insecurity. Food insecurity was de-
fined as reporting “sometimes”, “always”, or “usually” “having no food
to eat of any kind in your household because of lack of money or re-
sources to get food in the last 3 months” (adapted from (Coates et al.,
2007)). Housing instability was measured as “in the past 3 months, how
often were you worried about having a place to stay for you or your
family because of lack of resources or money for housing?” (adapted
from (Centers for Disease and Prevention)).

2.4. Allocation to the sequentially delivered CIPI interventions

Immediately following the baseline assessment, women who
screened positive for an ATS use disorder on the ASSIST and were ATS
Tox+were allocated CCT+AC. At the 6-month follow-up, women
confirmed to be abstinent from ATS based on self-report and negative
urine toxicology screening were eligible to participate in the ME op-
portunity. Women who had received the CCT+AC intervention were
required to have completed at least half of the CCT urine screening
visits (≥18) regardless of urine toxiclogy results and all AC group
sessions to be eligible for AC.

2.5. CCT+AC intervention

The CCT intervention included thrice weekly ATS toxicology urine
screening for 12-weeks (i.e., 36 possible screening visits). At each of
these visits, women received $2 for each ATS-negative urine sample.
For each week that a participant provided three ATS negative urine
samples, she also received a cash bonus of $2 in weeks 1–4, a $4 bonus
in weeks 5–8, and a $6 bonus in weeks 9–12. The cash bonus for con-
tinuous abstinence escalated over time regardless of prior abstinence.
The total possible reinforcement for ATS abstinence over the 12-weeks
was $120. Participants received a mean of $39 (SD=$36) in incentives
over the 12-weeks. Regardless of the urine toxicology results, those who
completed at least half of the urine screening visits (i.e., > 18) were
eligible to participate in a 4-week, cognitive-behavioral AC group de-
livered immediately after CCT. Details of the CCT+AC intervention
protocol and its development are provided elsewhere (Carrico et al.,
2016a).

2.6. ME opportunity

The ME opportunity included a three-day financial literacy training
focused on topics such as budgeting and savings. Participants who
completed the training were eligible to apply for a microloan to start a
small business through one of three registered Cambodian micro-
lending institutions who partnered with the study. The ME opportunity
was implemented in all ten provinces and delivered over a 12-month
period between the six and 18 month follow-up assessments in each
province.

2.7. Community engagement

We conducted extensive formative research with key stakeholders to
guide study protocol development (Dixon et al., 2016). Once im-
plementation began, the CIPI program was publically endorsed by
governmental partners from the Ministry of Health, Department of
Mental Health, and the National Authority to Combat Drugs. In each
province, orientation workshops were delivered to stakeholders prior to
or concurrent with implementation initiation. Stakeholders included
local governmental and health leaders, NGO staff (heads and outreach
workers), as well as police and sex worker advocates.

2.8. Fidelity monitoring

Delivery of CCT+AC and ME in each province was guided by a
detailed manual of operations, which included step-by-step procedures
with detailed curricula and handouts for group-based exercises. Staff
conducting CCT urine screening visits completed a comprehensive 5-
day training that included an introduction to delivering low threshold
services to active ATS users, providing urine screening results in a non-
judgemental manner, and tracking incentives with participants to pro-
mote sustained engagement. A detailed treatment manual for the AC
group was developed and monitored in collaboration with a Cambodian
psychologist and a psychiatrist (Carrico et al., 2016a).

2.9. Statistical analyses

All analyses take into consideration clustering within provinces and
individuals nested within provinces as random effects. All women
screened at baseline constituted the enrolled population, and 600
women were purposively sampled from the basleine group to complete
subsequent 6-, 12-, and 18-month outcome assessments. Treatment ef-
fects were assessed by comparisons of outcomes post-intervention time-
points relative to the pre-intervention baseline data. We assessed post-
intervention trends using tests of linear contrast across the four eva-
luation time points using two datasets. In what we term ‘Dataset 1’, the
“intention-to-treat” (ITT) cohort, analyses used all available data from
baseline and follow-up assessments. This larger dataset yields greater
statistical power to detect a significant effect. However, despite using
all data, this dataset (1) did not fully utilize the randomized stepped
wedge design, as control and outreach were not balanced over the
follow up assessments. ‘Dataset 2’ presents a modified per protocol
(mPP) approach, and includes only those women who attended baseline
and the 6-month follow-up assessment (N=598) and excludes those
not sampled for follow-up after baseline. It can also be construed as a
sensitivity analysis. This analysis has the advantage of employing the
study stepped wedge design, and also limiting potential bias due to
differential drop out associated with participant characteristics, as each
participant at the first post-intervention time point is balanced by a
corresponding control time point.

The study was powered to detect between small and medium effect
sizes according to Cohen’s guidelines (Cohen, 1988). With ten clusters
and 60 individuals per cluster and α=0.05, a t-test has 80% power to
detect a standardized mean difference of d=0.216 between any two
time points for a continuous outcome. For binary outcomes, assuming a
proportion of 0.50 and n=600 per group and α=0.05, we had 80%
power to detect a minimum decrease of 0.10. Sample size estimates
were adjusted by a factor of 1.44 to account for the decreased efficiency
of the stepped-wedge design and intra-cluster correlation. Mixed model
logistic regression analysis was used to assess the change over time in
each outcome measure. Time (baseline, 6, 12, and 18 months), calendar
quarter (to adjust for time trend), and sex-work venue were included as
fixed effects. Missing data were handled by listwise deletion in multi-
variable models. Rates of missing data were exceptionally low (< 1%)
for all of the outcomes. To assess the potential effects of the unbalanced
design, we conducted sensitivity analyses restricting the analytic
sample to participants who completed the 6-month assessment, and
assessed demographic and risk behavior characteristics between the
Datasets 1 and 2.

A Data Safety Monitoring Board (DSMB) conducted annual reviews
of trial progress. The trial was registered at www.clinicaltrials.gov
(NCT01835574).

3. Results

Participants were recruited between November 2013, and July
2015; data collection ended in November 2016. Of 1559 women
screened, 1428 (92%) were eligible and 1198 (84%) were enrolled
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Table 1
Baseline demographic, behavioral and health characteristics participating in the CIPI study at baseline overall (N= 1198; Dataset 1) and those at baseline who
completed the 6-month outcome evaluation (n= 596; Dataset 2).

Dataset 1 Dataset 2

Characteristic N / median % / (IQR) N / median % / (IQR) p-value*

Median age (in years) 26 (22, 30) 27 (22, 30) 0.02
Marital (or partnership) status
Married/Living together 382 31.89 153 25.67 0.02
Separated/Divorced/Widowed 494 41.24 305 51.17
Single 322 26.88 138 23.15

Years of school completed
None 194 16.19 198 33.22 0.84
Primary (1-6) 634 52.92 223 37.42
Secondary (≥7) 370 30.88 175 29.36

Main sex work venue in the past month
Entertainment 967 80.72 460 77.18 < 0.01
Brothel/freelance (eg., park, street, guest house) 231 19.28 136 22.82

Met with SMARTgirl outreach (past 3 months) 946 79.0 489 82.1 < 0.01
Registered SMARTgirl member 835 69.7 455 76.3 < 0.01
Currently work for employer, boss, manager, or supervisor (yes) 872 72.8 412 69.13 < 0.01
Currently working to pay off debt (yes) 650 54.26 306 51.34 0.04
Monthly Income (US$)

<100 258 21.54 119 19.97 0.41
100–250 534 44.57 273 45.81
>250 406 33.89 204 34.23

Frequency of ≥5 drinks on 1 day in past 3 months
Never 275 23 139 23.36 0.50
Less than monthly 77 6.4 34 5.71
Monthly 88 7.4 43 7.23
Weekly 263 22 122 20.50
Daily/Almost daily 493 41.2 257 43.19

Workplace requires drinking alcohol with customers (yes) 642 53.59 310 52.01 0.28
Number of male sex partners in past 3 months
≤3 279 23.29 127 21.31 0.24
4–15 607 50.67 306 51.34
≥16 312 26.02 163 27.35

Number of new male sex partners in the past 3 months
0 181 15.11 91 15.27 0.52
1–5 582 48.58 280 46.98
≥6 435 36.31 225 37.75

Prostate Specific Antigen result positive 338 28.2 174 29.34 0.44
Sex in exchange for drugs in past 3 months (yes) 103 8.6 57 9.58 0.24
Condom use with paying partners; always in past 3 months 862 76.62 435 78.80 0.09
Condom use with non-paying partners; always in past 3 months (among those with any non-paying partner) 113 18.52 53 17.55 0.54
ATS positive on urine screen
No 912 76.1 430 72.15 < 0.01
Yes 286 23.9 166 27.85

ASSIST score for ATS
Low (< 4) 790 65.9 380 63.76 0.03
Moderate (4–26) 322 26.9 162 27.18
High (≥27) 86 7.2 54 9.06

Self-reported binge use of ATS in past 3 months 218 18.21 119 20.00 0.11
ASSIST Score for Alcohol
Low (< 11) 292 24.4 148 24.83 0.66
Moderate (11-26) 611 51 308 51.68
High (≥27) 295 24.6 140 23.49

HIV test result
Among those who tested 16 1.34 6 1.01 0.48
Self-reported HIV positive 55 4.89 26 4.64 0.70
HIV-positive in national registry 75 6.26 40 6.71 0.52

Kessler psychological distress score (K10)
No or low risk 708 59.65 344 58.31 0.34
Mild risk 260 21.9 125 21.19
Moderate risk 112 9.44 61 10.34
Severe risk 107 9.01 60 10.17

Food insecurity in the past 3 months
Never/rarely 1065 9.65 532 90.17 0.56
Some/often/always 123 10.35 58 9.83

Housing insecurity in the past 3 months
Never/rarely 747 62.93 371 62.99 0.97
Some/often/always 440 37.07 218 37.01

Reproductive health visit past 3 months (yes) 668 55.8 343 57.55 0.21
Diagnosed with STI in the past 3 months (yes) 214 17.88 115 19.33 0.19

* Comparison is between all those enrolled at baseline (n= 1198) and women at baseline (n=596) who were followed into the 6-month outcome assessment.
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(Fig. 1). At each follow-up assessment,of 600 FESW were sampled from
the baseline cohort, 596 (99%), 544 (91%) and 556 (93%) successfully
completed the 6-, 12, and 18-month outcome assessments, respectively.

3.1. Demographics, behavioural, and clinical characteristics

Most of the 1198 FESW enrolled at baseline were ≤30 years of age
(79%, n=948), did not have a primary partner (68%, n=816), cur-
rently worked in an entertainment venue (81%, n=967), and reported
an average monthly income of ≤ $250 (66%, n=772). Overall,
women reported a median of seven recent male sex partners
(Interquartile Range [IQR]=417), and 28% (338/1193) of women
tested PSA+ indicating unprotected vaginal sex in the previous 48 h.
Almost one in four (24%, n= 286) tested ATS Tox+, indicative of ATS
use in the past 72 h. Based on the ASSIST, one-third (34%, n= 408) of
women screened positive for an ATS use disorder. Table 1 provides the
demographic, behavioural, and clinical characteristics of women at
baseline, including a comparison of participants in Dataset 1 (all en-
rolled women at baseline) and Dataset 2 (includes the baseline of 596
women who participated in 6-month follow-up). Women in Dataset 2
had higher risk profiles for ATS, not unexpected as additional efforts
were made to include all women who participated in CCT+AC in
follow-up evaluations.

3.2. ATS and sexual risk outcomes

Table 2 shows primary and secondary sexual risk and ATS outcomes

separately for Datasets 1 and 2. A significant, 60% reduction in the odds
of testing ATS Tox+was seen at 6 months (Adjusted Odds Ratio
[AOR]=0.40; 95% CI: 0.25, 0.65; p < 0.001). Women reported a
lower number of sexual partners at all follow-up assessments, and at 12-
months the 50% reduction was statistically significant relative to
baseline (Adjusted Rate Ratio [ARR]=0.50; 95% CI=0.25–0.95;
p=0.035). Fig. 2 also shows the adjusted mean number of sexual
partners and the proportion providing testing ATS Tox+over the 18-
month follow-up in Dataset 1. Dataset 2 findings were consistent with
Dataset 1 findings with the exception of significant reductions in the
odds of testing ATS Tox+ at 18 months (AOR=0.30; 95% CI: 0.095,
0.97; p < 0.05).

With respect to secondary sexual risk and ATS outcomes, women
reported significant reductions in the number of new sexual partners
over at each follow-up visit relative to baseline (p < 0.05), although
the overall trend did not reach statistical significance (p-value for trend
0.06). A significantly higher proportion of women reported stable pri-
mary partners at the 18-month assessment relative to baseline: 41%
versus 32%, respectively in Dataset 1, and 42% versus 33% in Dataset 2.
No significant reductions were seen in PSA+ results over any study
follow-up assessments. There were also significant reductions in reports
of unprotected sex with paying partners over the 18-month follow-up,
but not for non-paying partners. Findings from Dataset 2 were com-
parable. No significant reductions were seen in the odds of screening
positive for an ATS use disorder and any self-reported binge ATS use in
Dataset 1. In Dataset 2, the declines in both self-reported ATS use
measures were statistically significant at six months.

Table 2
CIPI multi-level intervention effects on primary and secondary outcomes: sexual risk, ATS use and indicators of economic well-being.

6 months 12 months 18 months

Dataset 1 Dataset 2 Dataset 1 Dataset 2 Dataset 1 Dataset 2

Primary outcomes
No. of sexual partners in the past 3 months a ARR

(95% CI)
0.647
(0.377, 1.109)

0.624
(0.370, 1.052)

0.499
(0.252,
0.951)*

0.483
(0.251, 0.929)*

0.448
(0.177, 1.136)

0.442
(0.180, 1.086)

Positive for ATS on toxicological screen b AOR
(95% CI)

0.400
(0.247,
0.648)*

0.313
(0.177, 0.553)*

0.584
(0.300, 1.137)

0.483
(0.206, 1.133)

0.443
(0.183, 1.072)

0.303
(0.095, 0.970)*Ŧ

Secondary sexual risk outcomes
No. of new sexual partners in the past 3 months b ARR

(95% CI)
0.347
(0.166,
0.728)*

0.336
(0.169, 0.668)*

0.184
(0.065,
0.525)*

0.180
(0.070, 0.459)*

0.151
(0.031, 0.740)*

0.144
(0.034, 0.611)*

Positive prostate specific antigen (PSA) test b AOR
(95% CI)

0.988
(0.751, 1.300)

0.934
(0.682, 1.281)

1.002
(0.694, 1.445)

0.870
(0.558, 1.359)

1.439
(0.913, 2.269)

1.418
(0.813, 2.475)

Unprotected sex with paying partners in the
past month

b AOR
(95% CI)

0.678
(0.455, 1.008)

0.793 (0.488,
1.289)

0.272
(0.141,
0.522)*

0.323
(0.140, 0.745)*

0.283
(0.126, 0.635)*Ŧ

0.393
(0.137, 1.128)Ŧ

Unprotected sex with non-paying partners in
the past month

b AOR
(95% CI)

0.677
(0.383, 1.197)

0.710 (0.391,
1.289)

2.110
(0.870, 5.114)

2.125
(0.862, 5.243)

4.424
(1.306,
14.985)*Ŧ

5.143
(1.510, 17.518)*Ŧ

Secondary
ATS outcomes

Moderate or high ASSIST score for ATS b AOR
(95% CI)

0.631
(0.334, 1.192)

0.462
(0.216, 0.986)*

0.603
(0.221, 1.648)

0.329
(0.093, 1.168)

1.436
(0.361, 5.716)

0.682
(0.117, 3.962)

Binge use of ATS in the past 3 months b AOR
(95% CI)

0.636
(0.344, 1.177)

0.476
(0.244, 0.927)*

0.953
(0.354, 2.568)

0.539
(0.181, 1.602)

1.164
(0.306, 4.432)

0.614
(0.143, 2.647)

Secondary economic well-being indicators
Monthly income (log10) a ARR

(95% CI)
1.124
(0.907, 1.393)

1.053
(0.843, 1.314)

1.212
(0.940, 1.563)

1.112 (0.884,
1.400)

1.080
(0.786, 1.485)

0.988
(0.750, 1.302)

Experienced housing insecurity in the past 3
months

b AOR
(95% CI)

0.673
(0.405, 1.118)

0.585
(0.324, 1.055)

0.319
(0.131,
0.775)*

0.267
(0.094, 0.757)*

0.630
(0.187, 2.118)

0.426
(0.102, 1.787)

Experienced food insecurity in the past 3
months

b AOR
(95% CI)

0.551
(0.282, 1.076)

0.580
(0.296, 1.137)

0.179
(0.054,
0.592)*

0.147
(0.424, 0.506)*

0.105
(0.021, 0.528)*Ŧ

0.116
(0.023, 0.573)*Ŧ

Multilevel regression models (a Mixed effects negative binomial regression; b Mixed effects logistic regression; dMulti-level mixed effects linear regression) were used
to evaluate the main treatment effect between post-intervention outcomes relative to baseline outcomes, adjusting for calendar quarter (secular trends), and work
venue (brothel or freelance). Province was fitted as a random effect to adjust for the cluster effect and the variability within province. *P < 0.05. ŦP-value for
trend< 0.05.
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Intervention effects on indicators of economic well-being (Table 2)
show no changes in median monthly income over the 18 months. Re-
lative to baseline, women reported significantly lower odds of housing
instability at 12-months. Women also reported significantly lower odds
of food insecurity at 12- and 18-months.

3.3. CCT+AC engagement

Overall, 281 FESW were eligible for CCT+AC. Of these, 79% (222/
281) initiated CCT and provided a median of 12.5 (Interquartile Range
[IQR]=4, 24) urine samples that were non-reactive for ATS, equiva-
lent to a month of abstinence on average. Fig. 3 shows the proportion of
ATS negative urine toxicology screens among participants in CCT ATS
over the 12-week intervention period. Among those who initiated CCT,
68%(151/281) were eligible to attend the cognitive-behavioural AC

group; 69% (104/151) attended ≥3 group sessions (see Fig. 1).

3.4. ME opportunity engagement

Of the 379 FESW who were eligible to complete the ME opportunity
(Fig. 1), 9% (35/379) had successfully completed CCT+AC with ab-
stinence at six months. Approximately 64% of eligible women (244/
379) completed the three-day financial literacy training. Of those who
completed the three-day financial literacy training, 24% (59/244) ap-
plied for a microloan and 43 (18% of total and 73% (43/59) of those
applying) received a microloan for an average amount of $265. Women
who were older and had more children were more likely to attend the
training, and subsequently to apply for loans (data not shown).

4. Discussion

The CIPI multi-level intervention was effective in achieving sub-
stantial reductions in sexual risk in a low income setting, which is en-
couraging because this remains a primary focus of HIV and STI pre-
vention efforts with FESW (Maher et al., 2011a; Shannon et al., 2015;
Strathdee et al., 2013). Although decreases in number of sexual part-
ners were observed at six months these became statistically significant
at 12-months after the sequential delivery of the ME opportunity. It
may be that the explicit focus of the ME opportunity on structural
barriers was essential to achieve meaningful reductions in sexual risk
among Cambodian FESW. Secondary outcomes also provide support for
sustained intervention-related reductions in sexual risk. Most notably,
significant decreases in the number of new sexual partners and the odds
of any unprotected sex with paying partners at 18 months. Reductions
in sexual risk were observed in the absence of concurrent reductions in
ATS use at 12 and 18 months. We also noted that women reported
increases in unprotected sex with non-paying partners at 18 months as
well as increases in steady primary male partners. We hypothesize that
part of transitioning out of sex work in this setting may result in finding

Fig. 2. Effect of CIPI multi-level intervention on primary sexual risk and ATS outcomes: number of sexual partners and ATS positive urine toxicological screen at 6-,
12- and 18-month follow up visits (Dataset 1).
*The values for mean number of sexual partners and percent positive for ATS on toxicological screen are adjusted for clustering by province and random effects.

Fig. 3. Proportion of ATS negative urine toxicology screens in over 12 weeks
among participants in Conditional Cash Transfer (CCT) ATS intervention.
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a stable male partner. Decreases in condom use with stable partners
would be associated with negotiated safety. Delivering the CIPI multi-
level intervention with existing HIV prevention services can achieve
meaningful reductions in sexual risk with Cambodian FESW.

The CIPI multi-level intervention also decreased ATS use im-
mediately following the delivery of CCT+AC, including substantial
reductions at six months of testing ATS Tox+. Although the reductions
seen at 12-and 18-months were sizeable, these were non-significant.
Concurrent findings noted in Dataset 2 are important since this in-
cluded a somewhat higher proportion of women with high-risk ATS use
profiles. Additional research examining approaches to boost the in-
tensity and duration of CCT+AC effects is needed to more effectively
treat chronic, relapsing ATS use disorders.

Consistent with the focus of the CCT+AC and ME opportunity
interventions on addressing structural barriers, women reported no
losses of income over the 18-month follow-up. This was despite the fact
that they reported significant decreases in the number of sexual part-
ners, new partners and condomless sex with paying partners, and de-
creased ATS use. Providing CCT incentives as well as the financial lit-
eracy training during the ME opportunity may have offset any financial
losses associated with decreasing sexual risk and ATS use. A substantive
number of women participated in financial literacy training, however a
small proportion (26%) of eligible women applied for micro-loans fol-
lowing that training. We have hypothesized that improvements in
“economic empowerment” may have been useful following financial
literacy training, and women made informed choices about applying for
these microloans. As older women were more likely to apply for loans,
we also hypothesize that ME programs may be more appealing to
women who are potentially aging out of sex work and or that family life
may be a driver to explore alternative income strategies. In fact, sig-
nificant reductions in the odds of housing instability at 12-months and
food insecurity at 12-and 18-months relative to baseline provide further
support for the success of the CIPI multi-level intervention in addressing
structural barriers to HIV prevention.

Community engagement efforts were crucial to the success of this
trial. First, our study builds on a decade of qualitative and epidemio-
logical research with this population and additional formative quali-
tative research with key stakeholders, including FESW, was instru-
mental to informing key components of the CIPI intervention (Dixon
et al., 2016). Second, integrating the CIPI multi-level intervention
within the existing SMARTgirl HIV prevention program likely con-
tributed both to engagement and high retention. Because the CIPI
multi-level intervention built upon the SMARTgirl model, this under-
scores the importance of prioritizing funding for extant HIV prevention
services for FESW as a platform for more comprehensive efforts to
achieve more meaningful reductions in HIV risk. Third, implementation
was supported by engagement with multiple partners, which was cri-
tical to assure FESW that they would not be arrested for seeking as-
sistance with sexual risk reduction or ATS use (both highly stigmatized
and criminalized in the Cambodian context).

Despite the overall positive outcomes, our study has limitations.
There is potential for social desirability bias in self-reported outcomes
of sexual exposures and drug use, which could have influenced our
results. However, this would need to be systematic over the 18-month
follow up, which we believe is unlikely over this long period. Further,
our primary ATS outcome was based on a biological marker, and the
concurrent declines in self-reported ATS use were observed among
higher-risk women. Study design does not allow us to disaggregate the
specific component(s) responsible for the robust effectiveness of the
multi-level intervention. However, significant reductions in ATS use at
six months were observed prior to the delivery of the ME opportunity.
Finally, the design assessed outcomes following a re-sampled popula-
tion of FESW. Our strategy of focused retention of women who at higher
risk, i.e. ATS-using women - for follow up was undertaken to avoid the
potential bias that can result from disproportionate losses in higher risk
participants which is common in studies of drug using populations. We

acknowledge that our strategy also has potential for bias, however by
avoiding disproportionate losses this bias should be conservative. From
a pragmatic perspective, we feel that ensuring follow up assessments of
the highest risk women has potential to increase generalizability of our
findings to this population. It is possible that observed reductions in
primary and secondary outcomes partially reflect the impact of com-
pleting repeated outcome assessments or a regression to the mean,
particularly in mPP analyses that focused on higher-risk women.
Despite these limitations, the study has important strengths. This trial is
the first to employ a randomized design to test a multi-level HIV pre-
vention intervention with FESW, including in a low income setting
characterised by a high burden of disease. We took advantage of the
complex stepped-wedge design to analyze data using two Datasets, and
results were largely consistent in these approaches, and missing data
was minimal. Regardless of the underlying mechanism(s) responsible
for the observed efficacy, collectively results provide compelling sup-
port for this comprehensive, scalable approach to optimize HIV pre-
vention with Cambodian FESW.

The CIPI intervention goes beyond education, communication and
outreach and provides an important evidence base for effectively re-
ducing sexual risk and ATS use, as well as improving economic well-
being. The intervention engaged women in their occupational and
cultural context by providing novel, evidence-based interventions that
were adapted and implemented specifically for this population of
women. The successful implementation of the mulltiple components
across ten provinces demonstrates outstanding potential for scale-up.
Adaptive designs may provide opportunities to disaggregate the effec-
tiveness of specific components of the CIPI multi-level intervention.

Results of this trial also provide some important information on
implementation of the CCT+AC and ME opportunity interventions.
ATS prevention remains critical to successful HIV and other STI pre-
vention among FESW in Cambodia and elsewhere. Further im-
plementation science research is needed to test novel approaches such
as CCT+AC with a boosted aftercare component, and assses durability.
Integrating ME opportunities into existing HIV prevention programs is
possible and has the potential to address structural barriers to HIV
prevention with many key populations. Implementation and testing of
the CIPI multi-level intervention or its components in other settings and
with other key populations will also further inform HIV prevention
globaly.

Contributors

All authors contributed to this manuscript: KP, AWC, ES, JE, LM,
and CM developed the protocol for this cluster randomized stepped-
wedge trial with comments and feedback from the entire study team.
KP, AWS, ES, MS, PM and SN developed and implemented standard
operating procedures for conducting assessments as well as delivering
the multi-level CIPI intervention and ensuring protocol fidelity. AWC
and CS adapted evidence-based CCT and cognitive-behavioural inter-
ventions targeting stimulant use with substantial contributions by Ean
Nil (see acknowledgements). ES and KP developed the ME opportunity
protocol with substantial support from MS and SN to identify in-country
collaborators to provide microloans. CS and NY led efforts to coordinate
with local governmental officials and non-governmental organizations
through orientation workshops conducted in each of the ten provinces
for efficient implementation of this trial. Analyses were conducted by
JE with substantial feedback from KP, CM, AWC, and ES. Preliminary
trial results were presented in Cambodia to community partners by SM,
PM, CS, NY, and SN. KP and AWC worked together on the first draft of
this paper and all authors provided edits and feedback. All authors
reviewed and approved the final draft.

Role of funding source

Research reported in this paper was supported by the National

K. Page et al. Drug and Alcohol Dependence 196 (2019) 21–30

28



Institute on Drug Abuse of the National Institutes of Health under
award number: R01-DA033672. The content is solely the responsibility
of the authors and does not necessarily represent the official views of
the National Institutes of Health.

Conflict of interest

All authors contributing to this manuscript have nothing to disclose.

Acknowledgements

The authors would like to express our gratitude to the FHI360 field
team for their dedication to the research: Chhim Srean for establishing
data collection and management systems during early stages of the
study and Len Aynar for later-stage oversight of data collection and
management; Ean Nil for working closely with our team to develop and
implement the CCT+AC intervention; Hong Naysim for her invaluable
work in the field as a supervisor and facilitator for the aftercare groups;
Nith Sopha and Mech Sotheary for their efforts in development of the
ME financial literacy training curriculum; and Amy Weissman for
supporting the implementation of this project in its early phases. We
acknowledge the substantive contributions by Dr. Marie-Claude
Couture to development of various study instruments and materials in
the study planning phase. The authors would like to acknowledge the
gracious and considerate involvement of the following organizations
who supported the study and the participatns: Provincial Health
Departments (PHD), Provincial AIDS and STI program (PASP), Pre-
ART/ART clinics in 10 provinces, Chouk Sar Association and AID
Health Foundation (AHF). The authors are indebted and grateful for the
ongoing support of numerous non-governmental organizations who
made the implementation of this project possible: Cambodian Women
for Peace and Development (CWPD), Poor Family Development (PFD),
KHEMERA, Phnom Srey Organization for Development (PSOD),
Chamroen Microfinance Limited, and Vision Fund Cambodia. Finally,
this research would not be possible without the support from the
Cambodia National Ministry of Health Department Mental Health and
Substance Abuse, the National Authority for Combating Drugs, and the
National Center for HIV, AIDS, Dermatology and STDs. We are also
grateful to the members of the Data Safety Monitoring Board, Steve
Shiboski, Elise Riley, Paula Lum and Frits van Griensven, for vo-
lunteering their time and expertise to reviewing the study progress each
year. Lisa Maher is supported by an Australian National Health and
Medical Research Council Fellowship.

References

Baird, S.J., Garfein, R.S., McIntosh, C.T., Ozler, B., 2012. Effect of a cash transfer pro-
gramme for schooling on prevalence of HIV and herpes simplex type 2 in Malawi: a
cluster randomised trial. Lancet 379, 1320–1329.

Carrico, A.W., Nil, E., Sophal, C., Stein, E., Sokunny, M., Yuthea, N., Evans, J.L., Ngak, S.,
Maher, L., Page, K., 2016a. Behavioral interventions for Cambodian female en-
tertainment and sex workers who use amphetamine-type stimulants. J. Behav. Med.
39, 502–510.

Carrico, A.W., Zepf, R., Meanley, S., Batchelder, A., Stall, R., 2016b. Critical review: when
the party is over: a systematic review of behavioral interventions for substance-using
men who have sex with men. J. Acquir. Immune Defic. Syndr. 73, 299–306.

Centers for Disease Control and Prevention, 2012. Behavioral Risk Factor Surveillance
System Survey Questionnaire. Atlanta, Georgia U.S. Department of Health and
Human Services, Centers for Disease Control and Prevention, Atlanta, GA. https://
www.cdc.gov/brfss/questionnaires/pdf-ques/2012_BRFSS.pdf.

Coates, J., Swindale, A., Bilinsky, P., 2007. Household Food Insecurity Access Scale
(HFIAS) for Measurement of Household Food Access: Indicator Guide (v. 3). Food and
Nutrition Technical Assistance Project, Academy for Educational Development,
Washington, D.C. http://www.fao.org/fileadmin/user_upload/eufao-fsi4dm/doc-
training/hfias.pdf.

Cohen, J., 1988. Statistical power analysis for the behavioral sciences. In: Erlbaum, L.
(Ed.), Associates, 2nd ed. Hillsdale, N.J.

Colfax, G., Santos, G.M., Chu, P., Vittinghoff, E., Pluddemann, A., Kumar, S., Hart, C.,
2010. Amphetamine-group substances and HIV. Lancet 376, 458–474.

Couture, M.C., Sansothy, N., Sapphon, V., Phal, S., Sichan, K., Stein, E., Evans, J., Maher,
L., Kaldor, J., Vun, M.C., Page, K., 2011. Young women engaged in sex work in

Phnom Penh, Cambodia, have high incidence of HIV and sexually transmitted in-
fections, and amphetamine-type stimulant use: new challenges to HIV prevention and
risk. Sex. Transm. Dis. 38, 33–39.

Couture, M.C., Evans, J.L., Sothy, N.S., Stein, E.S., Sichan, K., Maher, L., Page, K., 2012.
Correlates of amphetamine-type stimulant use and associations with HIV-related risks
among young women engaged in sex work in Phnom Penh, Cambodia. Drug Alcohol
Depend. 120, 119–126.

Dixon, T.C., Stein, E., Ngak, S., Srean, C., Maly, P., Sokunny, M., Carrico, A., Page, K.,
Maher, L., 2016. Qualitative research and implementation science: assessing the
acceptability and feasibility of a trial of conditional cash transfer intervention de-
signed to reduce drug use and HIV risk among female entertainment and sex workers
in Cambodia. Methodol. Innov. Online 9, 1–10.

Draughon Moret, J.E., Carrico, A.W., Evans, J.L., Stein, E.S., Couture, M.C., Maher, L.,
Page, K., Young Women’s Health Study, C, 2016. The impact of violence on sex risk
and drug use behaviors among women engaged in sex work in Phnom Penh,
Cambodia. Drug Alcohol Depend. 161, 171–177.

Evans, J.L., Couture, M.C., Stein, E.S., Sansothy, N., Maher, L., Page, K., 2013. Biomarker
validation of recent unprotected sexual intercourse in a prospective study of young
women engaged in sex work in Phnom Penh, Cambodia. Sex. Transm. Dis. 40,
462–468.

FHI360, 2011. Program Review: SMARTgirl Providing HIV/AIDS Prevention and Care for
Entertainment Workers. Reporting Period: October 2008 – June 2010. . https://
www.fhi360.org/sites/default/files/media/documents/Program%20Review%20-%
20SMARTgirl%2C%20Providing%20HIVAIDS%20Prevention%20and%20Care
%20for%20Entertainment%20Workers%2C%20Reporting%20Period%20October
%202008-June%202010.pdf.

Humeniuk, R., Ali, R., Babor, T., Souza-Formigoni, M.L., de Lacerda, R.B., Ling, W.,
McRee, B., Newcombe, D., Pal, H., Poznyak, V., Simon, S., Vendetti, J., 2012. A
randomized controlled trial of a brief intervention for illicit drugs linked to the
Alcohol, Smoking and Substance Involvement screening Test (ASSIST) in clients re-
cruited from primary health-care settings in four countries. Addiction 107, 957–966.

Kang, D., Tao, X., Liao, M., Li, J., Zhang, N., Zhu, X., Sun, X., Lin, B., Su, S., Hao, L., Jia,
Y., 2013. An integrated individual, community, and structural intervention to reduce
HIV/STI risks among female sex workers in China. BMC Public Health 13, 717.

Kerrigan, D., Barrington, C., Donastorg, Y., Perez, M., Galai, N., 2016. Abriendo Puertas:
feasibility and effectiveness a multi-level intervention to improve hiv outcomes
among female sex workers living with HIV in the Dominican Republic. AIDS Behav.
20, 1919–1927.

Lagarde, M., Haines, A., Palmer, N., 2009. The impact of conditional cash transfers on
health outcomes and use of health services in low and middle income countries.
Cochrane Database Syst. Rev CD008137.

Macaluso, M., Lawson, L., Akers, R., Valappil, T., Hammond, K., Blackwell, R., Hortin, G.,
1999. Prostate-specific antigen in vaginal fluid as a biologic marker of condom
failure. Contraception 59, 195–201.

Maher, L., Mooney-Somers, J., Phlong, P., Couture, M.C., Stein, E., Evans, J., Cockroft, M.,
Sansothy, N., Nemoto, T., Page, K., 2011a. Selling sex in unsafe spaces: sex work risk
environments in Phnom Penh, Cambodia. Harm Reduct. J. 8, 30.

Maher, L., Phlong, P., Mooney-Somers, J., Keo, S., Stein, E., Couture, M.C., Page, K.,
2011b. Amphetamine-type stimulant use and HIV/STI risk behaviour among young
female sex workers in Phnom Penh, Cambodia. Int. J. Drug Policy 22, 203–209.

Maher, L., Dixon, T., Phlong, P., Mooney-Somers, J., Stein, E., Page, K., 2015. Conflicting
rights: how the prohibition of human trafficking and sexual exploitation infringes the
right to health of female sex workers in Phnom Penh, Cambodia. Health Hum. Rights
17, E102–113.

Odek, W.O., Busza, J., Morris, C.N., Cleland, J., Ngugi, E.N., Ferguson, A.G., 2009. Effects
of micro-enterprise services on HIV risk behaviour among female sex workers in
Kenya’s urban slums. AIDS Behav. 13, 449–461.

Padian, N.S., Holmes, C.B., McCoy, S.I., Lyerla, R., Bouey, P.D., Goosby, E.P., 2011.
Implementation science for the US president’s emergency plan for AIDS relief
(PEPFAR). J. Acquir. Immune Defic. Syndr. 56, 199–203.

Page, K., Stein, E., Sansothy, N., Evans, J., Couture, M.C., Sichan, K., Cockroft, M.,
Mooney-Somers, J., Phlong, P., Kaldor, J., Maher, L., Young Women’s Health Study,
C, 2013. Sex work and HIV in Cambodia: trajectories of risk and disease in two co-
horts of high-risk young women in Phnom Penh, Cambodia. BMJ Open 3, e003095.

Page, K., Stein, E.S., Carrico, A.W., Evans, J.L., Sokunny, M., Nil, E., Ngak, S., Sophal, C.,
McCulloch, C., Maher, L., 2016. Protocol of a cluster randomised stepped-wedge trial
of behavioural interventions targeting amphetamine-type stimulant use and sexual
risk among female entertainment and sex workers in Cambodia. BMJ Open 6,
e010854.

Petry, N.M., Alessi, S.M., Ledgerwood, D.M., 2012. A randomized trial of contingency
management delivered by community therapists. J. Consult. Clin. Psychol. 80,
286–298.

Pettifor, A., MacPhail, C., Hughes, J.P., Selin, A., Wang, J., Gomez-Olive, F.X., Eshleman,
S.H., Wagner, R.G., Mabuza, W., Khoza, N., Suchindran, C., Mokoena, I., Twine, R.,
Andrew, P., Townley, E., Laeyendecker, O., Agyei, Y., Tollman, S., Kahn, K., 2016.
The effect of a conditional cash transfer on HIV incidence in young women in rural
South Africa (HPTN 068): a phase 3, randomised controlled trial. Lancet Glob. Health
4, e978–e988.

Prendergast, M., Podus, D., Finney, J., Greenwell, L., Roll, J., 2006. Contingency man-
agement for treatment of substance use disorders: a meta-analysis. Addiction 101,
1546–1560.

Reza-Paul, S., Beattie, T., Syed, H.U., Venukumar, K.T., Venugopal, M.S., Fathima, M.P.,
Raghavendra, H.R., Akram, P., Manjula, R., Lakshmi, M., Isac, S., Ramesh, B.M.,
Washington, R., Mahagaonkar, S.B., Glynn, J.R., Blanchard, J.F., Moses, S., 2008.
Declines in risk behaviour and sexually transmitted infection prevalence following a
community-led HIV preventive intervention among female sex workers in Mysore,

K. Page et al. Drug and Alcohol Dependence 196 (2019) 21–30

29

http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0005
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0005
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0005
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0010
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0010
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0010
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0010
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0015
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0015
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0015
https://www.cdc.gov/brfss/questionnaires/pdf-ques/2012_BRFSS.pdf
https://www.cdc.gov/brfss/questionnaires/pdf-ques/2012_BRFSS.pdf
http://www.fao.org/fileadmin/user_upload/eufao-fsi4dm/doc-training/hfias.pdf
http://www.fao.org/fileadmin/user_upload/eufao-fsi4dm/doc-training/hfias.pdf
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0030
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0030
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0035
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0035
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0040
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0040
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0040
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0040
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0040
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0045
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0045
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0045
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0045
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0050
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0050
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0050
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0050
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0050
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0055
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0055
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0055
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0055
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0060
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0060
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0060
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0060
https://www.fhi360.org/sites/default/files/media/documents/Program%20Review%20-%20SMARTgirl%2C%20Providing%20HIVAIDS%20Prevention%20and%20Care%20for%20Entertainment%20Workers%2C%20Reporting%20Period%20October%202008-June%202010.pdf
https://www.fhi360.org/sites/default/files/media/documents/Program%20Review%20-%20SMARTgirl%2C%20Providing%20HIVAIDS%20Prevention%20and%20Care%20for%20Entertainment%20Workers%2C%20Reporting%20Period%20October%202008-June%202010.pdf
https://www.fhi360.org/sites/default/files/media/documents/Program%20Review%20-%20SMARTgirl%2C%20Providing%20HIVAIDS%20Prevention%20and%20Care%20for%20Entertainment%20Workers%2C%20Reporting%20Period%20October%202008-June%202010.pdf
https://www.fhi360.org/sites/default/files/media/documents/Program%20Review%20-%20SMARTgirl%2C%20Providing%20HIVAIDS%20Prevention%20and%20Care%20for%20Entertainment%20Workers%2C%20Reporting%20Period%20October%202008-June%202010.pdf
https://www.fhi360.org/sites/default/files/media/documents/Program%20Review%20-%20SMARTgirl%2C%20Providing%20HIVAIDS%20Prevention%20and%20Care%20for%20Entertainment%20Workers%2C%20Reporting%20Period%20October%202008-June%202010.pdf
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0070
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0070
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0070
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0070
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0070
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0075
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0075
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0075
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0080
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0080
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0080
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0080
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0085
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0085
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0085
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0090
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0090
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0090
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0095
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0095
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0095
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0100
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0100
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0100
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0105
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0105
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0105
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0105
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0110
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0110
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0110
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0115
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0115
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0115
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0120
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0120
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0120
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0120
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0125
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0125
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0125
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0125
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0125
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0130
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0130
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0130
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0135
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0135
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0135
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0135
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0135
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0135
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0140
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0140
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0140
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0145
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0145
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0145
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0145
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0145


India. AIDS 22, S91–100.
Shannon, K., Strathdee, S.A., Goldenberg, S.M., Duff, P., Mwangi, P., Rusakova, M., Reza-

Paul, S., Lau, J., Deering, K., Pickles, M.R., Boily, M.C., 2015. Global epidemiology of
HIV among female sex workers: influence of structural determinants. Lancet 385,
55–71.

Sherman, S.G., German, D., Cheng, Y., Marks, M., Bailey-Kloche, M., 2006. The evaluation
of the JEWEL project: an innovative economic enhancement and HIV prevention
intervention study targeting drug using women involved in prostitution. AIDS Care

18, 1–11.
Strathdee, S.A., Wechsberg, W.M., Kerrigan, D.L., Patterson, T.L., 2013. HIV prevention

among women in low- and middle-income countries: intervening upon contexts of
heightened HIV risk. Annu. Rev. Public Health 34, 301–316.

Vun, M.C., Fujita, M., Rathavy, T., Eang, M.T., Sopheap, S., Sovannarith, S., Chhorvann,
C., Vanthy, L., Sopheap, O., Welle, E., Ferradini, L., Sedtha, C., Bunna, S.,
Verbruggen, R., 2014. Achieving universal access and moving towards elimination of
new HIV infections in Cambodia. J. Int. AIDS Soc. 19, 18905.

K. Page et al. Drug and Alcohol Dependence 196 (2019) 21–30

30

http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0145
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0150
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0150
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0150
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0150
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0155
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0155
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0155
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0155
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0160
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0160
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0160
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0165
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0165
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0165
http://refhub.elsevier.com/S0376-8716(19)30007-9/sbref0165

	Cluster randomized stepped-wedge trial of a multi-level HIV prevention intervention to decrease amphetamine-type stimulants and sexual risk in Cambodian female entertainment and sex workers
	Introduction
	Materials and methods
	Overview
	Recruitment, enrollment, and outcome assessments
	Primary and secondary outcomes
	Allocation to the sequentially delivered CIPI interventions
	CCT + AC intervention
	ME opportunity
	Community engagement
	Fidelity monitoring
	Statistical analyses

	Results
	Demographics, behavioural, and clinical characteristics
	ATS and sexual risk outcomes
	CCT + AC engagement
	ME opportunity engagement

	Discussion
	Contributors
	Role of funding source
	Conflict of interest
	Acknowledgements
	References




