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OVERVIEW
Human trafficking negatively affects individuals, 
families, public safety, the healthcare system, 
and the criminal legal system . A critical step 
toward mobilizing effective anti-trafficking efforts 
involves estimating the scope of the problem . 

Introduction
As part of the Administration for Children and Families’ 
Human Trafficking Policy and Research Analyses Project 
(HTPRAP), RTI International is undertaking a focused 
prevalence inquiry of human trafficking in the United 
States. The overarching goal of this task is to advance 
knowledge of promising methods for estimating human 
trafficking prevalence in the nation by field-testing at 
least two methods of prevalence estimation within one 
U.S. industry and one U.S. geographic location. 

As an initial step, the team (1) conducted a 
comprehensive review of prior human trafficking 
prevalence studies, focusing primarily on the sampling 
and estimation strategies that have been successfully 
used in prior research; (2) assessed the strengths and 
weaknesses of the main prevalence sampling methods 

for estimating trafficking; (3) considered how well each 
method could be used in different industries; and (4) 
developed recommendations for field-testing prevalence 
estimation strategies in the United States. This report 
summarizes the findings and recommendations to date.

Primary Research Questions
• What prevalence estimation strategies have been used 

successfully in prior human trafficking prevalence 
studies?

• What are the strengths and weaknesses of the 
main prevalence sampling methods for estimating 
trafficking?

• Which methods are most appropriate for estimating 
the prevalence of human trafficking in different 
industries?

Purpose
This report summarizes the methods used in prior 
human trafficking prevalence estimation studies. We 
discuss the strengths and weaknesses of each method 
in general and as applied to specific industries. We 
conclude with a recommendation for field-testing two 
prevalence estimation studies within one industry and 
one geographic location in the United States.
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OVERVIEW

Methods
Data from this report were gathered through a 
comprehensive literature review of prior research 
estimating the extent of human trafficking in various 
populations. A broad set of keywords was searched in 
numerous academic databases. Additional articles were 
then identified through reference lists of those picked 
up in the initial search. 

Key Findings and Highlights
• Prior prevalence studies have used a variety of 

sampling and estimation strategies, including 
traditional probability samples (e.g., multistage, 
stratified, cluster), variants of multiple systems 
estimation and capture-recapture techniques, 
respondent-driven sampling and related link-tracing 
strategies, and other novel approaches.

• Traditional probability samples used to estimate the 
prevalence of human trafficking have included both 
household- and school-based surveys. Although 
developing new large-scale surveys or adding 
questions to existing surveys would be powerful 
data collection mechanisms, doing so would not be 
efficient or feasible to meet the objectives of the 
current project. Probability samples developed for a 
specific industry in a limited geographic area allow for 
a more rigorous design than large-scale studies.

• The use of multiple systems estimation or capture-
recapture techniques to estimate human trafficking 
prevalence makes sense only when there are adequate 
existing data (e.g., administrative data or records) from 
which to sample. For most industries, there are no 
known existing data sources from which to sample.

• Respondent-driven sampling and link tracing are 
appropriate methods for developing samples of 
specific populations in smaller geographic areas and 
could be applied to many industries.

• We recommend that HTPRAP’s targeted prevalence 
study use traditional probability sampling and link-
tracing sampling methodologies to estimate the 
prevalence of labor trafficking victimization in the 
construction industry.

3



One goal of the Human Trafficking 
Policy and Research Analyses Project 
is to advance knowledge of promising 
methods for estimating human trafficking 
prevalence in the United States . 
To accomplish this, RTI International is undertaking a focused prevalence inquiry of human trafficking 
in the nation. The inquiry will involve the application of two rigorous sampling methods to estimate 
the prevalence of trafficking victimization in one U.S. industry and one U.S. location. 
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EXECUTIVE SUMMARY

On February 25, 2020, the Office on Trafficking in Persons (OTIP) specified five priority industries for 
consideration in this work: direct care work, childcare, animal husbandry, construction, and illicit 
activities through forced labor among gang-involved youth . 

After a systematic and comprehensive review of 
prior human trafficking prevalence studies and 
consideration of the feasibility of sampling within 
the priority areas listed above, we recommend 
that our targeted prevalence study use traditional 
probability sampling and link-tracing sampling 
methodologies to estimate the prevalence of labor 
trafficking victimization in the construction industry. 
We further recommend the addition of the network 
scale-up method (NSUM) as a no-cost, tag-along third 
estimation method that can be added to one of the 
survey techniques listed above. 

This recommendation is based on:

• a comprehensive literature review of prior 
prevalence studies and the methods used1;

1 See Table 1, page 4.

• a search of literature specific to the industries of 
interest to OTIP2;

2 See Findings in Priority Areas, page 9.

• an analysis of the strengths and weaknesses of the 
main prevalence sampling methods for estimating 
trafficking3;

3 See Table 2, page 11.

• consideration of industry-based factors that would 
affect prevalence estimation methodologies4;

4 See Industry-Based Considerations for Field Testing, page 14.

• an analysis of how well each sampling method could 
be used  in each of the five industries5; 

5 See Table 3, page 18.

• other considerations, including the selection of a 
geographic location for field testing and the impact 
of COVID-196

6 See Other Considerations for Field Testing, page 20.

; and
• feedback from experts with expertise in human 

trafficking and methodologies for sampling hard-to-
reach populations.

In summary, our recommendation—which is to 
field-test both a probability sampling method and 
a link-tracing method to estimate labor trafficking 
victimization among construction workers—is based 
on a systematic consideration of the rigor of the 
various potential sampling methods and the feasibility 
of sampling access. We further propose adding NSUM 
as a tag-along method, as it can be included at no 
additional cost and will contribute to the main goal 
of this project: to advance knowledge of promising 
methods for estimating human trafficking prevalence 
in the United States.

5



INTRODUCTION
As part of the Administration for Children and 
Families’ Human Trafficking Policy and Research 
Analyses Project (HTPRAP), RTI International 
is undertaking a focused prevalence inquiry 
of human trafficking in the United States . The 
overarching goal is to advance knowledge 
of promising methods for estimating human 
trafficking prevalence in the nation . 

We have proposed to do so by (1) conducting a 
comprehensive review of prior human trafficking 
prevalence studies and (2) field-testing two methods 
of prevalence estimation within one industry and 
one geographic location in the United States. Our 
labor sectors of consideration were guided by those 
specifically indicated as priority areas by the Office 
on Trafficking in Persons (OTIP) on February 25, 2020, 
in the workshop Estimating the Prevalence of Human 
Trafficking in the United States: Considerations and 
Complexities, hosted by the National Academies of 
Sciences, Engineering, and Medicine:

• Direct care workers, including personal care aides, 
home health aides, and nursing assistants in private 
homes, communities, and nursing homes

• Childcare workers
• Animal husbandry, including on chicken, egg, and dairy 

farms
• Construction, including roofing, carpentry, welding, 

electrical work, and debris removal (particularly after 
natural disasters)

• Illicit activities, particularly through forced labor 
among juveniles in domestic gang activity

6



The following section of this report, Review of Prior 
Prevalence Studies, presents the search strategy and 
results of the comprehensive literature review of 
prevalence studies of human trafficking, organized 
to demonstrate the various sampling methodologies 
that have been used  in past research, including the 
industries, geographic scope, and victim profiles of focus 
in these studies. An overview of all identified studies is 
presented in Table 1. 

We then provide a descriptive overview of 
methodologies used most often in that prior human 
trafficking prevalence research. We note each method’s 
potential applicability to a focused, industry-specific 
prevalence study in the United States within the five 
priority areas identified by OTIP. Additionally, we 
include an overview of prior research, including any of 
the sectors of interest to OTIP, to understand existing 
knowledge of prevalence within these industries and 
how it has been measured. We summarize the strengths 
and weaknesses of various sampling strategies used to 
estimate human trafficking prevalence in Table 2. 

The next section of the report, Industry-Based 
Considerations for Field Testing, focuses on 

recommendations for field-testing prevalence estimation 
methods in OTIP’s five priority industries. We discuss 
the feasibility and sampling options for each potential 
industry and summarize these assessments in Table 3. 
We discuss geographic considerations and the impact of 
COVID-19 in Other Considerations for Field Testing.

Finally, our concluding section, Recommendations for 
Field Testing, includes a discussion of what we deem 
to be the most practical option for implementing 
a prevalence study in the United States. Our 
recommendations focus on field-testing traditional 
probability sampling and link tracing sampling in the 
construction industry.

7
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REVIEW OF PRIOR PREVALENCE STUDIES

SEARCH STRATEGY
The focus of the prevalence study review was primarily on the sampling 
and estimation strategies that have been successfully used in prior 
research to estimate the extent of human trafficking in various 
populations, including in the United States, in other geographically specific 
regions, and around the world. The search terms were intentionally broad, 
including trafficking and other forms of sexual and labor exploitation, 
because the methods used to estimate the prevalence of these related 
abuses may also be relevant for estimating the prevalence of trafficking 
(see sidebar). These terms were searched in the following databases: 
PubMed, Web of Science, Embase, Criminal Justice Database (via ProQuest 
Central), PsychINFO, Sociological Abstracts, National Criminal Justice 
Reference Service, and Google Scholar. Additional articles were identified 
through reference lists of those picked up in the initial search. We included 
articles and reports published from 1999 through 2020. 

Search Terms
Human trafficking, modern 
slavery, sex trafficking, 
sexual exploitation, 
labor trafficking, labor 
exploitation, forced 
labor, child labor, child 
prostitution, forced 
marriage, indentured 
servitude, debt bondage, 
domestic servitude, 
estimate, prevalence, scope.

INCLUSION CRITERIA
The search yielded 138 potentially relevant articles. Of those, 94 articles 
were excluded because they did not include an original prevalence 
estimate or were limited to a descriptive estimate based on a non-
probability sample (e.g., clients of a single victim service provider). 
Forty-four studies sought to estimate the prevalence of sex and labor 
trafficking, exploitation, or both. For each of the 44 relevant studies, 
information on data sources, geographic scope, type of trafficking 
or exploitation, population sampled, sample size, and sampling and 
prevalence estimation strategies was extracted and recorded in a 
spreadsheet (Table 1). 

SUMMARY OF FINDINGS
Prior prevalence studies have used various sampling and estimation strategies, 
including traditional probability samples (e.g., multistage, stratified, cluster), 
variants of multiple systems estimation (MSE) and capture-recapture techniques, 
respondent-driven sampling (RDS) and related link-tracing strategies, and other 
novel approaches. In the next section, we summarize the types of studies for which 
each of these methods was used and describe the methods’ potential applicability 
for estimating the prevalence of human trafficking in the United States.



Table 1 Summary of Prevalence Study Methods

Year Author
Geographic 

Scope
Traffick-
ing Type

Victim 
Age

Sample 
Size Data Sources

Population 
Sampled

Sampling 
Strategy

1999 Greene et 
al.

Country 
(U.S.)

Sex Youth 640 Survey 
(primary)

Runaway 
homeless youth

Probability

2000 Kruse & 
Mahoney

Country 
(U.S.)

Labor Youth Varied by 
survey

Survey 
(secondary)

Youth aged 15+ Other 

2005 Belser et al. Global Labor Youth, 
Adult

3,164 Administrative, 
Survey 
(secondary), 
Media

Reported cases 
of forced labor

Capture-
recapture

2006 Edwards et 
al.

Country 
(U.S.)

Sex Youth 13,570 Survey 
(secondary)

Students, 
grades 7–12

Probability 

2007 Levison et 
al.

6 cities, 
Brazil

Labor Youth 239,340 Survey 
(secondary)

Youth aged 
10–16

Probability 

2008 Curtis et al. 1 city, U.S. Sex Youth 329 Survey 
(primary)

Youth involved 
in commercial 
sex 

RDS

2009 Ball & 
Hampton

Country 
(Ukraine)

Sex, 
Labor

Youth, 
Adult

Varied by 
survey

Surveys 
(secondary, 2; 
primary, 1)

Key informants, 
households

Probability 
(2), 
purposive 

2009 Kazmirski Country 
(United 
Kingdom)

Forced 
Marriage

Youth 58 Surveys 
(primary)

Service 
providers

Convenience

2010 Levison & 
Langer

Countries 
(6)

Labor Youth Varied Census Youth aged 
10–17

Probability

2010 Williamson 
et al.

1 state, U.S. Sex, 
Labor

Youth, 
Adult

None Census, Prior 
research

Foreign-born 
persons and 
American youth

Other

2011 Steinfatt & 
Baker

Country 
(Cambodia)

Sex Youth, 
Adult

558 Observational Sex venues Other

2012 ILO Global Labor Youth, 
Adult

7,519 Administrative, 
Media

Reported cases 
of forced labor

Capture-
recapture

2012b ICF Macro Country 
(Paraguay)

Labor Youth 1,002 
households 

& 1,135 
children

Survey 
(primary)

Children in 
households

Probability

2012a ICF Macro 1 region, 
Rwanda

Labor Youth 2,839 
interviews

Survey 
(primary)

Households Probability

2012 ICF Intl. Country, 
(Pakistan)

Labor Youth 650 work 
sites, 3,484 
household 
interviews

Survey 
(primary)

Households and 
work sites

Probability

(continued)
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Table 1 Summary of Prevalence Study Methods (continued)

Year Author
Geographic 

Scope
Traffick-
ing Type

Victim 
Age Sample Size Data Sources

Population 
Sampled

Sampling 
Strategy

2013 Datta & 
Bales

Countries (5) Sex, 
Labor

Youth, 
Adult

Varied Survey 
(secondary)

Households Probability

2014 Zhang et al. 1 county, U.S. Labor Adults 826 Survey 
(primary)

Unauthorized 
adult migrant 
workers

RDS

2015 Bales et al. Country 
(United 
Kingdom)

Sex, 
Labor

Youth, 
Adult

2,744 Administrative Presumed 
victims

MSE

2015 Sommerfelt Country (Haiti) Labor Youth 2,078 
households, 

1,617 youth

Survey 
(primary)

Children in 
households

Probability

2016 Van Dijk 
& van der 
Heijden

Country 
(Netherlands)

Sex, 
Labor

Youth, 
Adult

1,561 Administrative Identified 
victims

MSE

2016 Busch-
Armendariz 
et al.

1 state, U.S. Sex, 
Labor

Youth, 
Adult

Varied Administrative, 
Survey 
(primary)

Presumed 
and identified 
victims, social 
service agencies

Other

2017 Phillips 1 city, U.S. Sex Youth 403 Administrative Persons 
arrested for 
commercial 
sexual 
exploitation- 
related crimes 
(victims, buyers, 
facilitators)

Capture-
recapture

2017 Cruyff et al. Country 
(Netherlands)

Sex, 
Labor

Youth, 
Adult

8,234 Administrative Presumed 
victims

MSE

2017 ILO & Walk 
Free

Global Sex, 
Labor

Youth, 
Adult

71,758 Survey 
(primary)

Households Probability

2018 Atteraya et 
al.

Global Labor Youth 7,147 Survey 
(secondary)

Households Probability

2018 Gilbert et al. Country (Haiti) Labor Youth, 
Adult

2,916 Survey 
(primary)

Households Probability

2018 Parks et al. 1 state, India Labor Adult 4,306 Survey 
(primary)

Work sites Capture-
recapture

2018 Pinzon-
Rondon et 
al.

Country 
(Colombia)

Labor Youth 50,000+ Survey 
(secondary)

Households Probability

(continued)
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Table 1 Summary of Prevalence Study Methods (continued)

Year Author
Geographic 

Scope
Traffick-
ing Type

Victim 
Age

Sample 
Size Data Sources

Population 
Sampled

Sampling 
Strategy

2018a UNODC Country 
(Ireland)

Sex, 
Labor

Youth, 
Adult

311 Administrative Known victims MSE

2018b UNODC Country 
(Romania)

Sex, 
Labor

Youth, 
Adult

4,622 Administrative Known victims MSE

2018c UNODC Country 
(Serbia)

Sex, 
Labor

Youth, 
Adult

2,660 Administrative Known victims MSE

2019 Anderson 
et al.

1 state, U.S. Sex, 
Labor

Youth, 
Adult

1,032 Administrative Known victims Other

2019 Dank et al. 1 city, Nepal Sex Youth 600 Survey 
(primary)

Adult 
entertainment 
workers

RDS

2019a Zhang et al. 1 state, U.S. Labor Adult 404 Survey 
(primary)

Migrant 
farmworkers

Probability

2019b Zhang et al. 1 state, 
India

Labor Youth 562 Survey 
(primary)

Child laborers Link tracing 
with time-
location 
sampling

2019 Bales et al. 1 city, U.S. Sex, 
Labor

Youth, 
Adult

185 Administrative Known victims MSE

2019 Farrell et al. 2 cities, U.S. Sex, 
Labor

Youth, 
Adult

635 Administrative Known victims MSE

2019 Vincent et al. 1 city, India Sex Youth, 
Adult

317 Survey 
(primary)

Sex workers Link tracing

2019 Lyneham et 
al.

Country 
(Australia)

Sex, 
Labor

Youth, 
Adult

414 Administrative Known victims MSE

2020 Shabbir et 
al.

1 region, 
Pakistan

Labor Youth Unknown Survey 
(secondary)

Children Probability

2020 Jordan et al. Country 
(Nepal)

Sex Youth 227 Survey 
(primary)

Children RDS

2020 Bhatia et al. Country 
(Nepal)

Labor, 
Forced 
Marriage

Youth 9,346 
households

1,599 girls

Survey 
(secondary)

Children in 
households

Probability 

2020 Martin et al. 1 state 
(U.S.)

Sex Youth 71,007 Survey 
(primary)

9th and 11th 
graders

Probability

2020 University of 
Georgia

1 metro 
area (U.S.)

Sex and 
labor

Youth 641 Survey 
(primary)

Homeless youth Capture-
recapture

Note. ILO, International Labour Organization; MSE, multiple systems estimation; RDS, respondent-driven sampling; UNODC, United 
Nations Office on Drugs and Crime 
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TRADITIONAL PROBABILITY SAMPLES
Studies using traditional probability samples rely 
on an existing sampling frame of the population of 
interest to select a representative sample. Although 
there is variance in how sampling is accomplished 
across probability methodologies, these techniques use 
random selection and are appropriate when the total 
population size from which you are sampling is known. 
In trafficking research, probability samples have been 
used when survey research (for example, a household 
survey) may be able to capture potential trafficking or 
exploitation. 

12

What Is Traditional Probability Sampling?
• Relies on an existing sampling frame of the 

population of interest
• Uses one of several methods of random selection 

to achieve a representative sample

Traditional probability samples were used in 17 studies. 
Most of these estimated the prevalence of child labor 
outside of the United States  (Atteraya et al., 2018; Bhatia 
et al., 2020; Gilbert et al., 2018; ICF International, 2012; 
ICF Macro, 2012a, 2012b; Levison et al., 2007; Levison 
& Langer, 2010; Pinzon-Rondon et al., 2018; Shabbir et 
al., 2020; Sommerfelt, 2015). For the most part, these 
studies were able to conduct a secondary analysis of 
household survey data that had been collected for 
other purposes. For example, Pinzon-Rondon and 
colleagues (2018) analyzed data from the Colombian 
Demographic and Health Survey to estimate the number 
of children between the ages of 6 and 17 who worked 
during the week prior to the survey. This is a nationally 
representative survey that covered numerous topics 
and was administered to more than 50,000 households 
in Colombia. Use of an existing survey is a rigorous 
method for estimating the prevalence of child labor if 
coverage and response are high and the questions are 
sufficiently detailed. Unfortunately, there are no existing 
household-based surveys in the United States that could 
be reanalyzed to estimate the prevalence of human 



trafficking. In this case, we do not feel that methods 
used to estimate international child labor are applicable 
to estimating the prevalence of human trafficking within 
a specific, targeted industry in the United States.

Two studies used household surveys to generate an 
estimate of “slavery in Europe” (Datta & Bales, 2013) and 
a “global estimate of modern slavery” (International 
Labour Organization [ILO] & Walk Free Foundation, 2017). 
Both studies used data collected through representative 
household surveys from a sample of countries and 
extrapolated the findings to other countries. For 
example, ILO and Walk Free (2017) developed a survey 
to estimate the prevalence of human trafficking 
and administered it to a representative sample of 
households in 48 countries. The researchers added a few 
questions to an existing survey to capture information 
on trafficking experiences in several countries. The 
focus (sex and labor trafficking) and geographic scope 
(European Union and world) of these studies are much 
broader than the aims of the HTPRAP.  

Ball and Hampton (2009) conducted three separate 
studies to arrive at an estimate of human trafficking 
from Ukraine. Two of the studies involved inserting 
questions into existing probability-based household 
surveys; the third relied on key informant interviews. 
Ball and Hampton considered the findings from all three 
studies to arrive at an estimate.

Household Surveys: The Bottom Line

Although there may be value in either developing a 
new national household survey or adding questions 
to an existing survey to better understand 
exploitation broadly in the United States, doing 
so would not be efficient or feasible to meet the 
objectives of the current project.

Three studies used probability-based samples to 
estimate the prevalence of survival sex and commercial 
sexual involvement among youth in the United States 
(Edwards et al., 2006; Greene et al., 1999; Martin et 
al., 2020). Greene et al. (1999) developed a multistage 
sample of shelters in metropolitan and nonmetropolitan 
areas included in the National Household Survey on 
Drug Abuse to survey runaway and homeless youth 
about their experiences engaging in survival sex. 
This type of multistage sample may be feasible for 
three of the priority industries (direct care workers, 
childcare workers, and animal husbandry) for which 
the primary sampling unit would be employers (more 

detail is provided in the Recommendations for Field 
Testing section). In a secondary analysis of the National 
Longitudinal Study of Adolescent Health (Add Health), 
Edwards and colleagues (2006) estimated the prevalence 
of exchanging sex for money or drugs among 7th–12th 
graders. Although Add Health includes questions about 
criminal activity and gang initiation, it does not currently 
include items that could be used to better understand 
labor trafficking for illicit activities. Martin et al. (2020) 
developed a population-based prevalence estimate of 
the sexual exploitation of youth in Minnesota by adding 
a question to the Minnesota Student Survey, a triannual  
census of students in Minnesota schools.

Existing Youth Surveys: The Bottom Line
If questions could be added to Add Health or 
existing state-based school surveys, they would 
be a powerful data collection mechanism for 
understanding various forms of trafficking among 
adolescents. This approach is likely beyond the 
scope of the HTPRAP.

One study used a multistage sample to estimate 
the prevalence of labor trafficking among migrant 
farmworkers in North Carolina (Zhang et al., 2019a). 
The researchers created segments from census blocks, 
assigned each segment to one of three strata, and then 
sampled the segments using probability proportional to 
size based on land area for crops that require manual 
labor. They oversampled segments with the highest 
proportion of land area for high-labor crops. 

The field team then drove through each selected 
segment and photographed dwellings that appeared to 
house migrant farmworkers. Field interviewers went back 
to all the identified dwellings and randomly selected 
individuals to participate in interviews. This type of 
multistage sampling could potentially be applied to 
construction sites if a sampling frame is not available 
(more detail is provided below in Recommendations for 
Field Testing).

Multistage Sampling: The Bottom Line
The study by Zhang et al. (2019a) is the most closely 
aligned with the current effort in that it focused 
on a specific industry in a limited geographic area, 
which allows for a more rigorous design than 
larger-scale studies.
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MULTIPLE SYSTEMS ESTIMATION AND  
CAPTURE-RECAPTURE
MSE and capture-recapture studies use existing data 
on known victims of trafficking from multiple sources 
to estimate the total number of victims. In broad terms, 
these methods rely upon the comparison of three or 
more different samples of trafficking victims, examining 
the extent to which individuals are captured in more 
than one dataset. MSE typically relies on multiple data 
sources, whereas capture-recapture uses multiple time 
points from one data source. Statistical modeling that 
accounts for the sizes of the three (or more) samples, 
as well as the extent of multiple captures of these 
individuals, can produce an estimate range of the total 
population size (Bird & King, 2018). 

What Are Multiple Systems Estimation and Capture-
Recapture Methods?
• Use existing data sources on known trafficking 

victims 
• Examine the extent to which individuals are 

captured in more than one dataset
• Use statistical modeling to produce an estimate 

range of the population size
• Are appropriate only when victim populations are 

captured in one or more datasets

Variants of MSE and capture-recapture were used in 14 
studies. Thirteen of the studies using MSE were focused 
broadly on sex and labor trafficking and did not focus on 
specific industries. The geographic areas covered ranged 
from cities to the globe. Two early studies combined 
numerous data sources (e.g., ILO reports and studies, 
other international organizations, government statistics 
and reports, academic papers, and media reports) 
on the number of forced-labor cases to estimate the 
prevalence of forced labor throughout the world (Belser 
et al., 2005; ILO, 2012). Because of the lack of direct 
measurement, the results from these studies were based 
on pooling results across a variety of data sources. 

More recent research has focused on smaller geographic 
areas—countries and cities. These studies collected 
data from governmental and nongovernmental agencies 
that work with trafficking victims in some capacity in 
the selected geographic areas. Seven studies used 
administrative data on presumed or identified victims 
of sex and labor trafficking to estimate the number 
of victims in the United Kingdom (Bales et al., 2015), 
the Netherlands (Cruyff et al., 2017; van Dijk & van der 
Heijden, 2016), Ireland (United Nations Office on Drugs 
and Crime [UNODC], 2018a), Romania (UNODC, 2018b), 
Serbia (UNODC, 2018c), and Australia (Lyneham et al., 
2019). Three studies focused on U.S. cities: Kansas City 
(Phillips, 2017), New Orleans (Bales et al., 2019), and two 
unnamed communities (Farrell et al., 2019). Because MSE 
relies on existing data on trafficking victims, this method 
is feasible only if adequate data already exist on the 
population of interest. The two studies by Farrell et al. 
(2019) in unnamed communities used a more traditional 
version of capture-recapture that involves “capturing” 
someone more than once during sampling in the field 
(Parks et al., 2019; University of Georgia, 2020). For 
example, the University of Georgia conducted interviews 
with homeless youth in places they were known to live 
and spend time. They allowed the youth to participate 
in the survey more than once and identified duplicate 
respondents.

Multiple Systems Estimation and Capture-
Recapture: The Bottom Line

The use of MSE or capture-recapture techniques 
to estimate human trafficking prevalence makes 
sense only when there are adequate existing data 
(e.g., administrative data or records) from which to 
sample. For most of the industries of interest for 
this proposed study, there are no known existing 
data sources from which to sample.
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RESPONDENT-DRIVEN SAMPLING AND LINK TRACING 

RDS and other link tracing methods, used when 
a sampling frame is not available, involve chain 
referrals among participants. Similar to traditional 
snowball sampling, both of these methods involve 
initial study recruits, “seeds,” who fit the profile for 
study participation, who then refer additional people, 
who then also refer others, and so on. Although RDS 
and link tracing use a snowball-type design, they 
also incorporate statistical modeling to compensate 
for the nonrandom nature of the sampling strategy, 
which allows for population estimation (Salganik & 
Heckathorn, 2004; Vincent & Thompson, 2017). Typically, 
RDS involves a small number of initial seed participants 
and multiple waves of recruitment initiated from 
each seed, whereas link tracing starts with a larger, 
representative sample of seeds and requires fewer 
(typically two or three) recruitment waves. 

What Are Respondent-Driven Sampling and Link 
Tracing Methods?
• Used when a sampling frame is not available
• Involve chain referrals among participants, 

similar to snowball sampling
• Incorporate statistical modeling to compensate 

for nonrandom nature of the sampling strategy

RDS or related forms of link tracing were used in 
seven studies. Most were focused on either sex or 
labor trafficking and had a limited geographic scope. 
Four of the studies used traditional RDS to estimate 
the prevalence of the commercial sexual exploitation 
of children in New York City (Curtis et al., 2008), 
Kathmandu (Dank et al., 2019), and Nepal (Jordan et al., 
2020) and the prevalence of labor trafficking among 
unauthorized workers in San Diego County (Zhang et al., 
2014). Two recent studies used link tracing to estimate 
the prevalence of child labor in Bihar, India (Zhang et 
al., 2019b), and of sex trafficking in Muzaffapur, India 
(Vincent et al., 2019). This approach is described in more 
detail in the Recommendations for Field Testing section.

Respondent-Driven Sampling and Link Tracing: The 
Bottom Line

RDS and link tracing are appropriate methods for 
developing samples of specific populations in 
smaller geographic areas and could be applied to 
any of the five priority industries.
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MISCELLANEOUS APPROACHES

The remaining six studies used less traditional strategies 
to arrive at rough prevalence estimates. One study 
(Kruse & Mahoney, 2000) used secondary data from 
multiple sources to estimate the prevalence of illegal 
child labor in the United States. However, the paper 
does not describe the methods in adequate detail to 
replicate the estimate. Kazmirski et al. (2009) collected 
data from local and national organizations on cases of 
forced marriage in England to estimate the prevalence 
of reported cases, but they did not extend the estimate 
to include unreported victims. Williamson et al. (2010) 
quantified potential pull factors for trafficking among 
foreign-born individuals (e.g., demand for foreign-born 
workers, presence of trafficking in neighboring states) to 
estimate the number of individuals at risk for trafficking 
(based on census population data). They next quantified 
the demand for sex and labor and used those ratings to 
estimate how many at-risk people had been trafficked. 
A similar method was used for domestic minors 
involved in sex trafficking. Steinfatt & Baker (2011) used 
a geographic-based sampling approach to identify 

and sample sex venues in Cambodia. They observed 
workers in the selected venues and counted the number 
of workers who appeared to be underage or unable to 
leave. Although the field team spoke with management 
at some of the venues, they did not interview or survey 
the workers. They used these observational data to 
estimate the prevalence of sex trafficking. Busch-
Armendariz et al. (2016) combined administrative data 
on individuals identified as known or likely trafficking 
victims, along with surveys of social service providers, 
to estimate the prevalence of sex and labor trafficking 
in high-risk populations. They developed victimization 
rates from the agency survey and applied those 
percentages to high-risk populations. Anderson et 
al. (2019) de-duplicated lists of known sex and labor 
trafficking victims to identify the number of known 
victims and then incorporated those numbers with 
aggregate data to arrive at a prevalence estimate. We 
do not recommend using any of these novel approaches 
in the HTPRAP prevalence effort but rather focus on the 
more established and rigorous methods. 

FINDINGS IN PRIORITY INDUSTRIES

Only two studies included any of the industries 
identified by OTIP as priorities for HTPRAP. Both 
Zhang et al. (2014) and Busch-Armendariz et al. (2016) 
included construction and agriculture in their labor 
trafficking studies. However, both were more broadly 

focused on labor trafficking and simply captured 
these industries along with others. Neither focused 
specifically on these industries or on developing 
methods for sampling these populations. 
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APPROACHES UNDER REVIEW 

We also identified other methods that seem relevant 
but have never or only rarely been used in published 
human trafficking prevalence studies. These include 
time-location sampling (TLS) and the network scale-up 
method (NSUM). Both are currently being tested outside 
of the United States in studies funded through the State 
Department’s Prevalence Reduction Innovation Forum 
(PRIF). 

TLS involves developing a sampling frame of venues-
days-times where the target population congregates 
and using a random selection procedure (e.g., every 
fifth person) to select a representative sample of the 
population. TLS was pioneered by the Centers for 
Disease Control and Prevention in 1994 to conduct 
surveys with men who have sex with men (MacKellar et 
al., 2007). Zhang and colleagues (2019a) applied TLS in 
city centers and major transportation hubs to recruit 
youths for their study on the prevalence of child labor in 
India. They worked with community agencies and service 
providers to identify public locations that child laborers 
frequent and used a random-number table to approach 
every nth child to request participation in an interview. 
They supplemented this approach with link tracing in 
one city.

NSUM is unique in that it does not require sampling or 
surveying the target population. In this method, which 
relies on a probability sample of the general population, 
survey questions ask how many people the respondent 
knows who are in the target populations (e.g., “How 
many direct care workers do you know who [indicators 
of trafficking]?”). NSUM has been used for more than 20 
years in the study of men who have sex with men, heroin 
users, people with HIV, and other hidden populations 
(Ezoe et al., 2012; Kadushin et al., 2006; Killworth et al., 
1998). There are, however, concerns over the reliability 
of this method in estimating prevalence, as inaccurate 
recalls from respondents tend to significantly inflate the 
numbers (Salganik et al., 2011). 

Time-Location Sampling and Network Scale-up 
Method: The Bottom Line
Both TLS and NSUM have been used to estimate 
the prevalence of hidden populations but have 
rarely or never been applied to human trafficking. 
Both methods are currently being tested in studies 
funded by the State Department’s Prevalence 
Reduction Innovation Forum in international 
contexts.

METHODOLOGICAL CONSIDERATIONS 

After identifying the types of sampling and estimation 
techniques that are being tested or have been used 
in exploitation and trafficking prevalence studies, we 
assessed the potential strengths and weaknesses of 

each method (probability sampling, MSE, RDS, TLS, and 
NSUM) in estimating the prevalence of human trafficking 
in the United States (Table 2).
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INDUSTRY-BASED 
CONSIDERATIONS 
FOR FIELD TESTING
In addition to the general strengths and 
weaknesses of each method, we also considered 
the feasibility of piloting each method in the 
prioritized industries . Table 3 presents potential 
design options by industry and method .

DIRECT CARE AND 
CHILDCARE WORKERS

A multistage probability sample is feasible for both 
direct care and childcare workers. Agencies and 
establishments that hire direct care and childcare 
workers would serve as the primary sampling unit 
and employees as the secondary sampling unit. This 
approach was used in the National Home Health Aide 
Survey in 2007 (Bercovitz et al., 2011). A complete 
official registry of all licensed providers will provide 
the sampling frame for any given geographical location, 
and data collection activities can be planned depending 
on budget availability. A substantial limitation to 
this approach is that it would exclude individuals in 
unlicensed or less formal employment arrangements, 
who may be among the most vulnerable to trafficking 
victimization. This approach also relies on the employer 
to provide a full sampling frame of workers; some 
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employers may deny access to employees or provide 
access to a limited sample. An employer who is, for 
example, trying to hide certain types of employees 
(e.g., those without work authorization) would bias the 
sample.

RDS or link tracing would be better suited to include 
direct care and childcare workers in all types of 
employment scenarios. In this approach, we would 
partner with unions or other advocacy groups in the 
area to conduct formative research and identify seeds 
across the spectrum of direct care and childcare workers 
to start the referral and recruitment chains. If initial 
research indicates that certain immigrant groups or 
other subpopulations are likely overrepresented among 
these employment sectors, it may be possible to identify 
RDS seeds in other community-based settings where 
these groups are known to congregate, such as churches 
or other places of worship. RDS has been successfully 
used to survey migrant home care workers in Germany 
(Hipp et al., 2019). The official registry of licensed 
providers can guide the initial selection of seeds to 
approximate random sampling so that maximum 
diversity and geographical coverage are ensured, and 
potential bias associated with traditional RDS at entry 
points is minimized. 

NSUM does not require a separate data collection 
mechanism, so it is feasible to embed it in another 
method using a survey. In this approach, indirect 
questions about trafficking victimization could be 
included in a survey of a probability or RDS sample 
of direct care or childcare workers. As mentioned 
previously, there are concerns that NSUM may 
significantly inflate the numbers because of inaccurate 
recalls by respondents, and it is therefore not advisable 
to use as a stand-alone method. However, because 
including NSUM questions in another survey requires no 
additional cost, NSUM can easily be used as a tag-along 
method in this project to better understand how the 
prevalence estimate that it produces aligns with those 
produced by other methods. 

TLS may be feasible with childcare workers, using parks 
and playgrounds as likely locations, but substantial 
formative research would be needed to assess the 
practicality of this approach. Direct care workers are 
dispersed broadly across communities and we do not 
anticipate that these workers would congregate in 
specific venues from which we could sample, so TLS is 
not recommended. 

MSE does not appear to be feasible with either direct 
care or childcare workers because there are no known 
data sources on trafficking victimization among this 
population.
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ANIMAL HUSBANDRY

A multistage probability sample is feasible for 
farmworkers involved in animal husbandry. Farmers 
and employers would serve as the primary sampling 
unit and farmworkers involved in animal husbandry 
activities would serve as the secondary sampling unit. 
This is the approach taken on the National Agricultural 
Workers Survey (Hernandez & Gabbard, 2018). Although 
that survey focuses on crop farmers, the same approach 
is likely feasible with chicken, egg, and dairy farmers. 
A substantial limitation to this approach is its reliance 
on the employer to provide a full sampling frame of 
workers; some may deny access to employees or provide 
access to a limited sample. A farmer who is trying to 
hide certain types of employees, including those without 
work authorization, would bias the sample. Access to 
the employees will be the biggest challenge and would 
require careful planning and field testing to ensure 
secure access to the target population. 

RDS or link tracing is also feasible for animal husbandry. 
In this approach, we would partner with unions or 
other advocacy groups in the area to conduct formative 
research and identify seeds who are employed by 
different farms in the area. All businesses in animal 
husbandry, as long as they are part of regular food 
supply chains, are registered. A variant of link tracing, 
known as Vincent Link Tracing Sampling (VLTS), starts 
with a larger, representative sample of seed and requires 
fewer recruitment waves. This strategy of link tracing can 
greatly improve the precision in the selection of initial 

entry points. However, careful field activities would need 
to occur to ensure access to the workers in this labor 
sector, such as approaching their residence or stores/
laundromats where they may congregate to start the 
RDS-type recruitment.  

TLS may also be feasible with animal husbandry 
workers. Because chicken, egg, and dairy farms are likely 
clustered in rural areas, there could be a limited number 
of grocery stores or laundromats where farmworkers 
congregate. Advocacy organizations with established 
relationships with farmworker communities may also 
bring together laborers for events, which may provide 
an opportunity for surveying this population. Formative 
research would be needed to determine the extent to 
which workers congregate at certain public locations. 
This would also exclude individuals who do not visit the 
selected venues.

Although not recommended as a stand-alone method 
because of concerns over its reliability, NSUM would 
be a feasible addition to another survey sampling 
methodology with this population. In this approach, 
indirect questions about trafficking victimization could 
be included in a survey of a probability, RDS, or TLS 
sample of animal husbandry workers.

There are no known data sources on trafficking 
victimization among animal husbandry workers, so MSE 
is not an available option.
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CONSTRUCTION

A multistage probability sample may be feasible for 
construction workers. Although the use of day laborers 
inhibits the use of an employer-based sampling 
procedure, a geography-based sampling approach may 
be feasible. For example, Fletcher et al. (2007) obtained a 
random sample of construction workers in New Orleans 
after Hurricane Katrina by using a comprehensive 
address database of the city. They selected a random 
sample of housing unit addresses proportionate to the 
number of units in each census tract, visited each unit 
to determine whether there was construction work in 
the area, and, if so, selected construction workers at 
each site. This approach would require the support of 
city government agencies. The geographic sampling 
approach used by Zhang et al. (2019a) with migrant 
farmworkers may also be adapted to construction 
workers; the sampling unit would be construction sites 
rather than dwelling units. 

RDS or link tracing is also feasible for construction 
workers. In this approach, we could either use the 
probability-based sample described above to find seed 
participants or partner with unions or other advocacy 
groups in the area to conduct formative research and 
identify seed participants who are employed by different 
contractors in the area. On-site interviews are not 
feasible and are also disruptive, and therefore formative 
research is needed to explore the best way to recruit 

subjects. One way is to pass out recruitment coupons 
to construction workers at the construction sites. An 
alternative would be to use auxiliary information to 
develop a sampling frame to include all communities 
where construction workers may reside to develop 
community contacts for the initial seed participant 
selection. 

NSUM is also feasible with this population, as a tag-
along with any survey data collection. In this approach, 
indirect questions about trafficking victimization could 
be included in a survey of a probability or RDS sample of 
construction workers.

TLS and MSE do not appear to be feasible with 
construction workers. These workers are dispersed 
broadly across communities and we do not anticipate 
that they would frequent certain venues or that they 
would be visually distinguishable from other types of 
workers, so TLS is not recommended. There are also no 
known data sources on trafficking victimization among 
this population, so MSE is not an available option.

Importantly, to focus these efforts on construction after 
a natural disaster—which OTIP had noted as a priority—
researchers would need to have flexibility as to the 
timing, location, and geographic region of their efforts. 
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ILLICIT ACTIVITIES

A probability sample is not feasible for illicit activities. 
There is no sampling frame for individuals involved 
in illicit activities or of juveniles involved in gang 
activity. Because the labor is illicit, an employer-based 
multistage sample is also not an available option.

RDS or link tracing is feasible for illicit activities. In 
this approach, we would partner with child welfare or 
juvenile justice agencies, shelters, or survivor networks 
in the area to conduct formative research and identify 
seed participants who are involved in juvenile domestic 
gang activity. This approach would enable us to develop 
a sampling frame for the seed selection among these 
agency-involved youths to maximize racial/ethnic and 
gender diversity, geographical coverage, and the range 
of illicit activities. We could then deploy an RDS-type 
recruitment procedure. This is probably the most 
feasible and rigorous method for estimating prevalence 
in this labor sector. However, this methodology relies 
on significant buy-in from and collaboration with local 
agencies and organizations. There are also potential 
safety concerns for youth who participate in these 
interviews, as their peers may perceive the interviews as 
snitching.

TLS is not recommended for sampling those involved in 
illicit activities. Juveniles involved in gang activity may 
congregate in specific public locations (e.g., a park), but 
they cannot be reliably identified by their appearance. 

This approach would also exclude individuals who do 
not visit the selected venues. A weakness of TLS is the 
lack of a comprehensive understanding of locations 
and times associated with possible congregations 
of populations of concern, especially those that are 
accessible by researchers.

As noted elsewhere, NSUM is not a reliable enough 
method to employ on its own, but including it with 
another survey-based method engaging this population 
is feasible. In this approach, indirect questions about 
trafficking victimization could be included in an RDS 
or TLS sample of juveniles. As there are no known data 
sources on trafficking victimization for illicit activities, 
MSE is not an available option. Through our work on 
the Domestic Human Trafficking and the Child Welfare 
Population project, we are aware of at least five state 
departments of juvenile justice (Florida, Texas, New 
York, Kentucky, and Maryland) that capture data on the 
trafficking status of children. However, these screening 
instruments and data fields are not specific to tracking 
illicit activities and would require substantial formative 
research to assess their suitability for this purpose.

Regardless of the approach taken, we anticipate that 
gaining access to this population will be more difficult 
than it will be for the other industries. Additionally, 
accurate reporting among potential participants may 
be more of an issue, and safety concerns must also be 
considered. 
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OTHER CONSIDERATIONS 
FOR FIELD TESTING
SELECTION OF 
GEOGRAPHIC SCOPE

The decision on where to pilot test two human trafficking 
prevalence estimation methods is largely dependent 
on the industry and methods selected. For each of the 
industries, the location would need to be a place with 
an adequate number of workers to survey. Many of the 
methods will also require the availability of an adequate 
sampling frame; strong partnerships with local advocacy 
groups, unions, or government agencies; or both. After 
the industry selection is made, we will begin conducting 
outreach with the relevant stakeholders to determine 
where the study could be successfully conducted. 

THE IMPACT OF COVID-19

COVID-19 has altered the landscape of some of the 
priority industries identified by OTIP for this project. 
For example, the childcare industry has been massively 
transformed by both daycare closures and the inability 
or unwillingness of families to send children to 
communal care facilities during the pandemic, which 
has led to large-scale permanent closures of daycare 
businesses (Hashikawa et al., 2020) and to families 
seeking long-term, less formal, home-based childcare 
options. The impact of these changes on the potential 
for labor trafficking or exploitation in childcare is not 
yet understood. Emerging research suggests that the 
scope of the changes in the childcare industry caused 
by the COVID-19 pandemic—including changes to both 
the supply and demand—may hamper our ability to 
sufficiently sample this population currently.  
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At the same time, COVID-19 has also brought the home 
health aide industry to public prominence; the health 
risks that these workers face as they continue to provide 
their services—especially to vulnerable older adults 
and people with disabilities—has been the subject of 
considerable attention (e.g., Sterling et al., 2020). It is 
possible that this shift presents a window of opportunity 
to better identify those who have been exploited in the 
industry. However, those whose exploitation meets the 
threshold of trafficking are likely to remain isolated and 
difficult to identify.

Other industries may be less affected by the pandemic, 
including construction and illicit activities by gang-
involved youth. However, access to individuals involved 
in these industries is quite different, as construction 
happens out in the open and illicit activities are by 
nature hidden and covert. 

It is worth considering the efficacy of potential 
methodologies during COVID-19 as well. TLS may not 
be an effective strategy in an age in which communal 
gatherings are discouraged. 
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RECOMMENDATIONS FOR FIELD TESTING

To select an industry and methods for field testing, we 
considered various aspects of feasibility as well as the 
rigor and range of appropriate sampling methodologies. 
We have determined that applying probability-based 
sampling and link-tracing sampling methods to the 
construction industry offers the greatest opportunity 
to understand how well these methods capture 
human trafficking victimization in one industry, 
in one geographic location. Our rationale for this 
recommendation is as follows.

From a planning perspective, the most important factor 
is the labor sector in which the prevalence study is to be 
carried out. Whenever primary data are collected, access 
to the prospective population becomes a critical factor 
in determining whether the recruitment methods are 
feasible and operationally practical. Therefore, sampling 
design is most dependent, other factors equal, on the 
targeted labor sector.  

We believe that the most practical labor sector to target 
for this project is the construction industry. This work 
largely occurs in outdoor, accessible settings. In addition 

to being visible from the street or other public areas, 
construction sites are also known and registered with 
municipalities. These characteristics make probability-
based sampling strategies possible. We believe 
the impacts of COVID-19 on the characteristics and 
functioning of the industry to be minimal, which makes 
planning this project more feasible.

There is a limited selection of methods for estimating 
the prevalence of human trafficking, all of which have 
limitations as well as strengths, and all of which have 
been applied in various contexts individually. Rarely 
have there been efforts to compare head-to-head two or 
more methods to gauge their relative rigors in precision 
and complexity (i.e., costs) in implementation. This 
project—to use two different sampling methodologies—
represents an important opportunity to learn about 
prevalence estimation and our suggestion is to include 
both a probability-based sampling strategy and a more 
targeted, link-tracing strategy. 

Because the target population in this study is highly 
skewed and often hidden, the so-called gold standard 
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in survey research—probability-based sampling—may 
be both difficult to implement and questionable as a 
benchmark for evaluation purposes. Yet, probability-
based sampling is valuable in that it reduces sources 
of bias that may be introduced into the sampling 
procedure. Therefore, we recommend that one of 
the sampling strategies used in this study involve 
probability-based sampling. Briefly, we imagine that 
this sampling could involve a geographic sampling 
approach. For example, it is possible to develop, through 
a grid-type sampling approach, a map of all existing 
construction sites for a given geographic location. 
In this design, a grid would be applied to a map of 
the entire geographic location and pieces of the grid 
would be randomly selected for inclusion in the study. 
Following the approach used with migrant farmworkers 
in the 2019a study by Zhang and colleagues, we would 
randomly select segments of a city, and the field team 
would physically drive through each selected segment 
and map all construction sites. This map would serve as 
the sampling frame from which construction sites would 
be randomly selected to include in the study. The field 
team would redeploy to the sampled construction sites 
and approach a random sample of workers at each site 
(i.e., every nth worker at the selected sites) to participate 
in an interview. 

Additionally, we recommend employing an RDS strategy. 
Specifically, we believe that link tracing is a promising 
method to use among construction workers, who 
often work in groups, have regular contact with other 
construction laborers, and are accessible to researchers 
because of the visible nature of their work. Using this 
method, we would devise a strategy to identify seed 
participants and then rely on RDS to identify subsequent 
study participants. 

We also propose adding NSUM-type questions to 
piggyback on one of these primary methods. Although 
NSUM’s reliability is questionable, it can be readily 
combined with more rigorous methods for little 
additional cost. Moreover, comparing NSUM with other 
approaches will provide additional evidence of its 
reliability (or lack thereof) and provide valuable insight 
to the field.

In conclusion, we believe (1) that employing traditional 
probability sampling and link-tracing sampling, with 
NSUM added as an additional tag-along methodology, 
will inform our understanding of the strengths and 
weaknesses of each method for measuring the 
prevalence of labor trafficking victimization and (2) that 
the construction industry offers the most realistic 
opportunity for success. 
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