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To all those working to improve the health and health care of
immigrants and migrants around the world, and to immigrants and
migrants everywhere, all of whom deserve health equality.






CONTENTS

Foreword
Michael V. Drake, MD

SECTION ONE. INTRODUCTORY MATERIALS
Section Editor: Marc B. Schenker
1. Introduction
Marc B. Schenker (UC Davis, US)

2. Studying Migrant Populations: General Considerations and Approaches

Alfonso Rodriguez-Lainz (CDC, US)
Xochitl Castarieda (UC Berkeley, US)

3. Life Course Epidemiology: A Conceptual Model for the Study
of Migration and Health
Jacob Spallek (Bielefeld University, Germany)

Hajo Zeeb (University of Bremen, Germany)
Oliver Razum (Bielefeld University, Germany)

SECTION TWO. QUANTITATIVE METHODOLOGICAL APPROACHES
Section Editor: Alfonso Rodriguez-Lainz

4. Use of Existing Health Information Systems in Europe to
Study Migrant Health

Katia Levecque (University of Ghent, Belgium)
Elena Ronda-Pérez (University of Alicante, Spain)

Xi

12

38

57

59



viii

10.

11.

12.

CONTENTS

Emily Felt (Pompeu Fabra University, Spain)
Fernando G. Benavides (Pompeu Fabra University, Spain)

Use of National Data Systems to Study Immigrant Health in
the United States

Gopal K. Singh (DHHS, US)

The Community-Based Migrant Household Probability
Sample Survey

Enrico A. Marcelli (San Diego State University, US)

Respondent-Driven Sampling for Migrant Populations
Lisa Johnston (UC San Francisco, US)

Mohsen Malekinejad (UC San Francisco, US)

Time-Space Sampling of Migrant Populations

Salaam Semaan (CDC, US)

Elizabeth DiNenno (CDC, US)

Prior Enumeration: A Method for Enhanced Sampling with
Migrant Surveys

Richard Mines (Agricultural Economics Consultant, US)
Coburn C. Ward (University of the Pacific, US)
Marc B. Schenker (UC Davis, US)
Telephone-Based Surveys

David Grant (UCLA, US)

Royce J. Park (UCLA, US)

Yu-chieh Lin (University of Michigan, US)
Case-Control Studies

Clelia Pezzi (CDC, US)

Philip H. Kass (UC Davis, US)

Longitudinal Studies

Guillermina Jasso (New York University, US)

SECTION THREE. QUALITATIVE METHODOLOGICAL APPROACHES
Section Editor: X4chitl Castafieda

13.

14.

Ethnographic Research in Migration and Health

Seth M. Holmes (UC Berkeley, US)

Heide Castafieda (University of South Florida, US)
Participant Observation and Key Informant Interviews

Rosa Maria Aguilera (Instituto Nacional de Psiquiatria Ramoén
de la Fuente Muiiiz, Mexico)

81

111

141

165

192

206

218

238

263

265

278



15.

16.

17.

CONTENTS

Ana Amuchdstegui (Universidad Auténoma Metropolitana-
Xochimilco, Mexico)

Focus Groups/Group Qualitative Interviews

Patricia Zavella (UC Santa Cruz, US)

Full Circle: The Method of Collaborative Anthropology for
Regional and Transnational Research

Bonnie Bade (California State University, San Marcos, US)
Konane Martinez (California State University, San Marcos, US)
Photovoice as Methodology

Regina Day Langhout (UC Santa Cruz, US)

SECTION FOUR. CROSSCUTTING ISSUES

Section Editors: Marc B. Schenker, Alfonso Rodriguez-Lainz, and X6chitl Castafieda

18.

19.

20.

21.

22.

23.

24.

Ethical Issues across the Spectrum of Migration and Health Research
Kevin Pottie (University of Ottawa, Canada)
Patricia Gabriel (University of British Columbia, Canada)

Community-Based Participatory Research: A Promising Approach for
Studying and Addressing Immigrant Health

Meredith Minkler (UC Berkeley, US)

Charlotte Chang (UC Berkeley, US)

Occupational Health Research with Immigrant Workers
Michael A. Flynn (CDC, US)

Donald E. Eggerth (CDC, US)

Methodological Recommendations for Broadening the
Investigation of Refugees and Other Forced Migrants
Andrew Rasmussen (Fordham University, US)

Working Internationally
Carol Camlin (UC San Francisco, US)
David Kyle (UC Davis, US)
Binational Collaborative Research
Sylvia Guendelman (UC Berkeley, US)

Ensuring Access to Research for Nondominant Language Speakers
Francesca Gany (Memorial Sloan-Kettering Cancer Center, US)

Lisa Diamond (Memorial Sloan-Kettering Cancer Center, US)

Rachel Meislin (New York University, US)

Javier Gonzdlez (Memorial Sloan-Kettering Cancer Center, US)

ix

293

306

327

343

345

361

377

396

421

437

455



X CONTENTS

25. Extended Case Study: A Mixed-Methods Approach to Understanding
Internal Migrant Access to Health Care and the Health System’s
Response in India 484
Bontha V. Babu (Indian Council of Medical Research, India)
Anjali B. Borhade (Indian Institute of Public Health, India)
Yadlapalli S. Kusuma (All India Institute of Medical Sciences, India)

Contributors 499
Index 511



FOREWORD

Migrant health is central to socioeconomic development and will gain
unprecedented importance in the years to come. .. . The future paradigm
requires that governments take stock of the lessons learned to date, identify
their specific capacity needs, and forge a more systematic approach towards
managing the health aspects of migration.”

—“FUTURE CAPACITY NEEDS IN MANAGING THE HEALTH ASPECTS OF
MIGRATION,” INTERNATIONAL ORGANIZATION FOR MIGRATION, 2010

The University of California Global Health Institute (UCGHI), established in 2009,
addresses long-standing and emerging challenges to global health through its educa-
tion, research, and partnership initiatives. Its three multicampus, cross-disciplinary
Centers of Expertise comprise dozens of faculty across the ten-campus UC system
who are using their vast knowledge and proficiency to address the increasingly com-
plex global health problems and needs of the world’s most vulnerable populations.
The three Centers of Expertise are Migration and Health; One Health: Water, Ani-
mals, Food, and Society; and Women’s Health and Empowerment.

The decision to establish a Center of Expertise on Migration and Health
(COEMH) was a natural one for the University of California. California, one of the
world’s ten largest economies, attracts millions of new immigrants each year. More
than 25% of California residents are foreign-born, with Hispanics constituting the
largest group in that cohort. Migrant health is a major public health focus in Cali-
fornia. The University of California’s fifteen health sciences schools constitute the
largest health science and medical training program in the United States and the
fifth-largest health care delivery system in the state of California.

COEMH’s mission is to improve health and eliminate health disparities among
international migrants, refugees, and internally displaced people around the world
through basic and action-oriented research, policy analyses, applied learning
opportunities, and innovative dissemination activities. Forty UC faculty, all
actively researching migration and health issues, many of them for decades, are
joined in this collaborative effort.

This book, which exemplifies the vision and mission of the UCGH]I, stems from
and supports the work of the COEMH. One of its coeditors, Marc B. Schenker, is

Xi



xii FOREWORD

codirector of COEMH, and another coeditor, X6chitl Castafieda, is one of
COEMH’s core faculty at UC Berkeley. They and the third coeditor, Alfonso Rod-
riguez-Lainz of the US Centers for Disease Control and Prevention, have been
working on this book for more than three years, collaborating with more than
forty contributing authors from around the globe. They envision that the book will
be a core resource for academic programs that offer courses in migration and
health, as well as for health professionals and researchers who are actively engaged
in developing the systems and services needed by the world’s ever-growing migrant
populations.

Providing quality health care and prevention services to the growing propor-
tion of the world’s population that is uprooted, marginalized, and all too often
without representation can only be done if there is a global cadre of researchers
committed to defining the problems and proposing effective solutions in collabo-
ration with migrant communities. Given the characteristics and health disparities
of migrant populations and the limitations of most traditional study methodolo-
gies to capture information on migrant health issues, there is a pressing need to
enhance awareness about novel and appropriate methodological approaches
designed for the study of these populations. This book hopes to fill this compelling
need by providing a comprehensive description of study methodologies for
migrant populations.

Special thanks go to the Bill and Melinda Gates Foundation for its generous
support of the establishment of the UC Global Health Institute and the Center of
Expertise on Migration and Health. Funding from the foundation was essential for
the development and publication of Migration and Health: A Research Methods
Handbook.

Michael V. Drake, MD
Former Chancellor, University of California, Irvine
Founding Member, UC Global Health Initiative
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1

Introduction

Marc B. Schenker

This book is intended to address a large and growing global health challenge—the
health of migrant people around the world. It was written with the belief that the
global health community can decrease the substantial health disparities that exist
between migrant and nonmigrant populations by recognizing the unique needs of
migrant populations and using the right tools to understand and improve their
health. The primary goal of the book is to summarize in one reference the many
methods available for health research on migrant populations and to address the
unique issues involved in conducting research on health among migrants. Our
focus in the book is on health outcomes, although the methods are applicable to
other outcomes (e.g., economic, environmental, social). A secondary goal of the
book is to increase attention to the health disparities and lack of health services
available to migrants. Ultimately, we hope that the methods learned and applied
will be used in research and public health programs to improve the health and
quality of life of migrants around the world.

Existing books on global and public health generally have very little or no dis-
cussion of the association between human migration and health; or if they
do consider the topic, their review is often limited to a narrow focus, such as
the migration of health care workers. Similarly, books on specific diseases and
health outcomes (e.g., tuberculosis, AIDS) generally address migration, if it is con-
sidered at all, as a cofactor in disease transmission risk and not as a characteristic
defining a population at risk for multiple diseases. We believe that if we are to
conduct valid research and develop effective intervention programs, migrants
need to be viewed as a vulnerable population at risk for multiple diseases and a
population needing unique approaches. This would make migrants similar to
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other vulnerable populations such as certain ethnic groups, women, children, and
the elderly.

THE MAGNITUDE OF GLOBAL MIGRATION

The largest numbers of international migrants move from developing to devel-
oped countries, but a surprisingly large number (over 40%) migrate from one
developing to another developing country. Geographically, migration from devel-
oping to developed countries is often realized as south-to-north migration and
migration from one developing country to another is seen in south-to-south
migration. Women represent almost half of global migrants. This is a marked
change from a few years ago, when they were a distinct minority of global migrants.

The number of internal migrants (those who move from one region within a
country to another region within the same country) dwarfs the global total of trans-
national migrants. The United Nations estimated that in 2010 there were 740 million
internal migrants in the world (UNDP 2009); this number includes mostly internally
displaced people and rural-to-urban migration. The number of internal migrants in
China alone is nearly as large as the total number of international migrants in the
world, and this trend of rural-to-urban internal migration shows no signs of slowing.
Since many of the health and health care delivery issues affecting internal migrants
are similar to those facing international migrants, and since there are similar consid-
erations in studying these populations, they are considered together in this book.

Addressing migrant health, therefore, is not an academic exercise affecting a
small number of people in the US and around the world. The percentage of the total
US population that are immigrants is now approaching 13%, with eight states having
over 15% of their population born outside of the country (US Department of Com-
merce 2010). California leads the nation in this regard, with 27.2% of its population
foreign-born. The percentage of international migrants is expected to continue to
increase as a greater percentage of population growth is made up of immigrants.
Already some states are showing a 100-200% increase in their immigrant popula-
tions. In addition, there is a shift of immigrant populations from the traditional
high immigrant states (California, New York, Texas, Florida, Illinois, and New Jer-
sey) to other parts of the country. Around the world the percentages of immigrants
in some countries and regions far eclipse the percentages seen in the US. In the
Middle East, for example, the percentage of foreign-born people ranges from 27.8%
in Saudi Arabia to 40.4% in Israel to a high of 86.5% in Qatar (Koser et al. 2010).

INTENDED AUDIENCES

We envision this book achieving these broad goals by reaching several different
audiences. First, it is intended for academic researchers at universities around the
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world, who may be in public health or medical schools or in other disciplines. In
the health sciences such researchers would most commonly be located in epidemi-
ology or community health departments, but multiple other health-related depart-
ments could have a focus on migration and health research. For example, health
policy and management and environmental science researchers may consider
migrants as one focus of their research. Beyond the health sciences, there are
diverse nonmedical departments and research institutions for which migration
and health is a subject of research. Relevant disciplines include but are not limited
to administration, anthropology, economics, education, ethnic studies, environ-
mental science, law, political science, psychology, and sociology.

Another important audience for this book is public health practitioners in
local, state, national, and international agencies and organizations. This includes
policy analysts and staffers in these agencies and organizations. This group would
benefit from a better understanding of the methods described in the book, either
to conduct their own research or to understand the work of others. Whether for
simple prevalence surveys or for evaluation of targeted intervention programs
among immigrant populations, the approaches used by public health practitioners
would benefit from understanding the crosscutting language, culture, legal, and
psychological issues affecting migrant populations.

Students at all levels of secondary and postgraduate education will also benefit
from this book. It is current students who will have the challenge, indeed the
necessity, of addressing a world where immigrants comprise an increasingly larger
and growing percentage of the population. Sensitizing them to this reality now
and providing tools to study and improve the health of migrants will help direct
their career paths to situations in which this can be accomplished.

BOOK ORGANIZATION

We have divided the book into four sections. The first section includes overview
chapters and advances a conceptual model for migration and health research.
Other sections address quantitative methods (section 2), qualitative methods (sec-
tion 3) and crosscutting issues (section 4). While we recognize that most people
work in a single discipline (e.g., epidemiology, sociology), we nevertheless strongly
believe that understanding the health status and factors affecting health among
immigrants requires both quantitative and qualitative approaches. In addition,
unique vulnerabilities and limitations of migrant populations, such as language
and legal status, apply to all research and programmatic interventions conducted
among immigrants.

Quantitative methods such as classic epidemiological study designs (e.g., cross-
sectional, case-control, and cohort designs) are most appropriate for estimating
disease or risk factor prevalences, or for modeling associations of disease and risk
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factors. However, the nature of immigrant populations (mobile, lack of sampling
frame, low education levels) makes it more challenging to conduct classic epide-
miological studies. Because migration is a process of movement between two loca-
tions (often two countries), studies conducted in only one location (e.g., country
of origin or receiving country) by definition limit the conclusions possible. The
dynamic and selective nature of migration, such as nonrandom selection of who
migrates and who returns to the place of origin, further limits conclusions possible
from studies done in one location. Limited follow-up also compounds the chal-
lenges of conducting quantitative research. It is likely, too, that the most vulnerable
migrants, for example, the undocumented, will be harder to reach or will decline
participation in research studies.

The difficulty and expense in conducting longitudinal studies among migrant
populations limits these studies among this hard-to-reach population. Easier and
less expensive cross-sectional studies are more common, but have the inherent
limitation of no temporality and difficulty in allowing interpretation of cause-
effect associations. This is particularly significant when population selection may
occur at many stages in the migration process. Despite these challenges, we believe
that the research community should not avoid epidemiological studies of migrants
but rather should use alternative and creative quantitative approaches to study
health in this vulnerable population. Put another way, the perfect (study) should
not be the enemy of the good, particularly when the need for studies and programs
to improve the health of immigrants is so critical.

In section 2 we present chapters on classic epidemiological study designs and
their use to understand health among immigrants, and we also provide some less
common methods that are appropriate for studying immigrant populations. Some
of these less common methods are actually used more frequently by demographers
and other researchers who focus on hard-to-reach populations. For example, the
chapters on respondent-driven sampling, time-space sampling, and prior enumer-
ation address methods that are not commonly used by epidemiologists, but are
useful for conducting research among harder-to-reach migrant populations.

The purpose of section 3 is to give an overview of how qualitative methodo-
logical approaches can be used to study the intersection of migration and health.
More specifically, it addresses how qualitative research is employed in many differ-
ent academic disciplines, traditionally in the social sciences, and how these
approaches can complement and enrich findings from other disciplines.

In the field of migration and health, using qualitative instruments (such as key
informant interviews, focus group discussion, photo voice, etc.), researchers aim to
form an in-depth understanding of migrant human behavior and the variables that
govern such behavior. Because immigrant populations often come from different
cultures, standard epidemiological methods and instruments may miss important
behaviors and exposures not seen in the dominant culture. For example, dietary
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practices, alternative medicines, and cultural beliefs may not be addressed in
standard survey instruments.

Section 4, on crosscutting issues in migrant health research, addresses some of
the common, and critically important, themes that should be considered in studies
among immigrant populations. For example, migration is almost always associ-
ated with a change in the dominant language. In this context it is important to
recognize that people who are not fluent in the dominant language need to be
included in research, as they may be the population most in need. Traditional
epidemiological studies tend to focus on the dominant population and exclude
smaller groups that may differ in language ability or other characteristics. An asso-
ciated challenge is that many immigrants have low educational levels and may not
be able to understand or complete study instruments. Once again, the goal is to
create study instruments that are more inclusive.

Another crosscutting issue is immigrant legal status. This sensitive topic must be
handled carefully to avoid causing harm to the immigrants participating. It should
also be recognized that undocumented migrants may have the most need of health
services, but also may be reluctant to participate in any research. A closely related
topic is research on political refugees. At a minimum, all research must be approved
by the appropriate institutional review boards to protect the study subjects.

International migration research should ideally be done in the countries of origin
and the receiving countries. This raises many crosscutting issues relevant to conduct-
ing research in foreign communities or binational research. We consider the meth-
ods to achieve host government acceptance for such research to be just as important
as the research methods themselves. Indeed, without the appropriate approvals and
acceptance, the research cannot be completed. This crosscutting issue is addressed in
the chapters on working internationally and on binational collaborative research.

CAUSES OF GLOBAL MIGRATION

The largest cause of migration in the world today, both internal and international,
is economic disparity. Lack of job opportunities in developing countries and low
salaries for those that do have jobs constitute the major impetus for people moving
from rural to urban areas, and from developing to developed countries. Closely
related to this economic disparity are the low birth rates and aging populations in
developed countries, in contrast to higher birth rates and younger populations in
developing countries. Family reunification is another important cause of migra-
tion to some countries, like the United States.

A very different global cause of migration, requiring different expertise, is
environmental-associated change. Acute natural disasters (e.g., earthquakes and
floods) as well as chronic environmental pressures associated with global climate
change (e.g., rising sea level and droughts) are forcing an increasing number of
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people around the world to move from their homelands. While the environmental
causes of migration are generally different from the economic disparities, the
human impacts on health are often the same, and research methods are similar.

Finally, forced migration due to conflicts and to political and other types of
persecution (e.g., refugees and asylum seekers) are a constant reality, if not an
increasing one, around the world. Understanding the cause of political migration
and developing effective solutions raises many questions requiring an under-
standing, including having a firm legal foundation in the receiving country’s
regulations.

While understanding these different causes of migration requires very differ-
ent expertise, the methods to study health outcomes in these different popula-
tions are quite similar. In addition, crosscutting issues such as language and legal
status apply, at different levels, to all immigrant populations. Ultimately the
improvement in health of migrant populations requires multidisciplinary solu-
tions, whether the people are in refugee camps or settled into established com-
munities in developed countries.

HEALTH ISSUES ASSOCIATED WITH MIGRATION

This is a methodology book and as such it does not go into detail on specific health
problems associated with migration. However, it is worth pointing out here that
there is a very large range of health issues caused or exacerbated by migration, and
that the injuries and illnesses caused by migration are independent of reductions
in health services commonly received by immigrants. Further, for this book we
use the International Organization of Migration (IOM) definition of migration
health, that is, the health of migrants and how migration affects people in coun-
tries of origin, transit, and destination, as well as how migration affects the oft-
spring of migrants (IOM 2011). Given the breadth of populations and factors
affecting health among migrants in their countries of origin and destination, a
variety of approaches are needed to understand the complex web of causation
among factors affecting the health of immigrants. It should also be recognized that
many health outcomes are better among migrants than among the native popula-
tion, the so-called healthy migrant paradox.

A primary consideration is an understanding of the conceptual models of
migration and health. These models, discussed in chapter 3, set the frame for
understanding the unique factors affecting health among immigrants. Foremost
among these is a recognition that factors in the country and community of origin,
in transit, and in the receiving country may all affect the health of immigrant pop-
ulations. To focus exclusively on the conditions in the receiving country is a seri-
ous mistake that can lead to faulty conclusions or ineffective programs to improve
the health of migrants. It should also be recognized that immigrants have some
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health advantages after immigration, although some of these advantages decline
with increased time since migration (Franzini et al. 2001; Fennelly 2007).

A secondary consideration is to recognize that adverse health outcomes among
immigrants cover the spectrum from acute infectious diseases and traumatic injuries
to chronic diseases such as asthma, heart disease, and cancer. No longer is the focus
on migrant health limited to infectious diseases that could, in theory, be stopped by
screening and quarantine of new immigrants. The magnitude and speed of global
movement has rendered that approach ineffective for preventing disease transmis-
sion, as was demonstrated by the global spread of SARS and the HiN1 influenza epi-
demic. Understanding the causes of the increase in chronic diseases among migrants
with longer duration of stay in the host country requires careful etiologic studies, ide-
ally involving the populations in both the countries of origin and those receiving. For
example, the increase in asthma prevalence among Latino immigrants to the US may
be related to some combination of factors including neonatal or childhood exposures
in the country of origin, and/or diet, medication, occupational, or environmental fac-
tors in the receiving country. Underlying genetic and epigenetic factors may further
influence the disease’s occurrence, as can stress and health-related behaviors such as
cigarette smoking. Similar situations exist for other chronic diseases.

A third theme is that immigration-associated effects on health occur over the
life span and may have a different influence at different points in the immigration
cycle. Thus, childhood exposures in the country of origin may have an important
influence on health outcomes in the host country. Gene-environment interactions
and epigenetic factors may also reflect exposures at different points in the immi-
gration cycle. In addition, behaviors of the parents may be significant in shaping
health outcomes among immigrant children.

MULTIDISCIPLINARY APPROACHES

A fundamental consideration that underlies this book is that multidisciplinary
approaches are appropriate, indeed necessary, for understanding the causes of
poorer health for some conditions among immigrants and for developing effective
solutions to reduce the disparities in health and health care between immigrant
and nonimmigrant populations. Multidisciplinary methods are necessary because
of the complex factors that drive migration as well as the equally complex factors
that cause the disparities that negatively impact the health of migrant populations
(Koser et al. 2010).

ACHIEVING SOLUTIONS

The ultimate goal of this book, then, is to improve the health of migrant popula-
tions around the world. We believe that too little quality research has been done on
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health among immigrants, and this has in turn reduced the resources and
efforts to improve their health. This situation has occurred in part because migrants
have not been recognized as a large population with unique health needs, and
in part because it is more difficult to study migrants than the dominant, nonmi-
grant population. Migrants are, by definition, mobile. They often don't speak
the dominant language and education levels may be low. Legal fears may further
inhibit participation in any research. Despite these challenges we know that
such research is possible, and indeed it can and should form the basis for efforts
to improve the health of individuals with some of the greatest need in the
population.

It is time for a new paradigm in addressing the health of immigrants (WHO
2010). Instead of the old isolation mentality, in which countries thought they could
protect their native populations by excluding or quarantining immigrants, we
need new, multinational, inclusive approaches that recognize the reality of mod-
ern human mobility and disease epidemiology. The health of immigrant popula-
tions should be monitored, and health care systems need to be sensitive to the
needs of migrants. Policy-legal frameworks should protect the rights of migrants
to health, including equal access to health care. By developing such systems, and
conducting research on disease causation and prevention among migrants, we can
truly achieve better health for all.

We are not so naive as to be unaware that this must be done in the context of a
political environment that is often “anti-immigrant” However, diseases don’t rec-
ognize national boundaries and modern public health should not, either. In the
words of former secretary general of the United Nations Kofi Annan, “We now
understand better than ever that migration is not a zero-sum game. In the
best cases, it benefits the receiving country, the country of origin and migrants
themselves”
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Studying Migrant Populations
General Considerations and Approaches

Alfonso Rodriguez-Lainz
Xchitl Castafieda

MIGRATION RESEARCH

The increased diversity and volume of migration is one of the main factors shaping
social, demographic, cultural, and economic processes in the twenty-first century.
Because of its widespread impact, migration has become an increasingly conten-
tious issue. The causes and consequences of migration for origin, transit, and des-
tination communities are passionately debated in the public arena. On the one
hand, pro-immigration groups emphasize migrants’ human rights, the positive
link between migration and economic development for origin and receiving coun-
tries, and the positive aspects of increased cultural diversity. Anti-immigrant
groups, on the other hand, view migration as a threat to national sovereignty, secu-
rity, and the prevalent culture. They also tend to see immigrants as a drain on
limited social, educational, and health care resources. Attitudes toward migration
typically get more extreme during times of conflict and economic hardship, which
has certainly been the case since the onset of the global economic crisis that started
in 2008.

Yet, despite migration’s relevance, there are serious limitations to the amount
and quality of evidence available to properly assess and manage migration flows
and the complex issues associated with immigration. Likewise, the causes and
consequences of migration are often poorly understood. According to a report by
the Commission on International Migration Data, the quality of migration data
that countries now collect and publish is so limited that “we are setting migration
policies in the dark, ... based on anecdotes and emotion” (Center for Global
Development 2009).

12
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Historically, academic research on migration has been focused predominantly
on its economic and social aspects (e.g., effects on labor markets, use of public
resources by migrants, social integration processes, acculturation, economic
impact of remittances, etc.). Although the association between migration and
health has been recognized for centuries, quality research on this topic has been
very limited until recent years (Ingleby 2009; Argeseanu Cunningham et al. 2008).
Both the conceptual frameworks and appropriate study designs for migration
health research are still in relatively early stages of development (see chapter 3 of
this volume, by Spallek et al.).

Migration is considered a more difficult demographic phenomenon to measure
than mortality and nativity (Massey, 2010). Migration is made up of two comple-
mentary population flows: immigration and emigration. In the case of interna-
tional migration, there are challenges in harmonizing, coordinating, and sharing
migration data across countries in the same migration system. Migration is also a
very dynamic process. Both the numbers and characteristics of migrants in origin
and destination countries change overtime. Sometimes that change can be dra-
matic, such as in massive population displacement due to wars or environmental
disasters. People may migrate multiple times and for different durations during
their lifetime. Over time, the same individual may belong to different migrant
legal status categories (Massey 2010).

Migration can have effects at multiple levels. For instance, the determinants
and consequences of migration are relevant not only to individual migrants but
also to the communities in the countries of origin, transit, and destination. Finally,
migration can have an impact on the health of migrants’ offspring born in the host
country and even later generations who may not ever have migrated themselves.

The absence of an internationally accepted definition of what constitutes a
migrant is considered one of the main roadblocks in advancing migration research
(Center for Global Development 2009). Countries and agencies within countries
may use different definitions based on their own policies, regulations, data needs,
and practices, limiting the comparability of migration statistics across countries
and agencies. For example, in the United States, terms like “migrant,” “immigrant,”
“undocumented,” “minorities;” “Latinos,” and “farmworkers” are frequently not
well described and/or are used interchangeably both in the media and in scientific
and other publications (Loue and Bunce 1999). This happens despite the fact that
these terms typically represent highly diverse populations, with different migra-
tion experiences or, in the case of some native minority groups, no migration at all.
These practices reduce the interpretability of data and might also be a reason for
the sometimes contradictory results reported in the migrant health literature.

The objective of this chapter is to provide the general theoretical and epistemo-
logical framework of this handbook. First, we will discuss several general limita-
tions of available migration data sources. Second, we will describe characteristics
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common among migrant populations that need to be considered in the planning
and conducting of migration research. These issues are relevant to most migrants to
different degrees and require the adaption of study designs appropriate for the gen-
eral population and/or the use of specialized study methodologies. The final section
of the chapter provides general recommendations for conducting migration
research. Although focused on international migrants, these recommendations can
also apply to internal migrants, and similar approaches can also be adapted for the
study of other minorities and hard-to-reach populations (e.g., homeless people,
people with disabilities, sexual minorities, illegal drug users, sex workers).

LIMITATIONS OF MIGRATION DATA SOURCES

Before the initiation of any new research or data collection project it is important
to assess the availability and quality of data on the population and topic of interest,
a process that should include a thorough literature review. A variety of national
data collection systems may collect information useful for migration research,
including the following (UN 2007b, 2007¢; Grieco and Rytina 2011):

a. Population census is the most viable data source in most countries for
counting and describing the sociodemographic characteristics of interna-
tional migrants. The census may also include some limited health data (e.g.,
disability and health insurance in the US).

b. (Continuous) population registers are maintained in many Western Euro-
pean countries and Japan. All residents, including immigrants, are required
to register with the local community when they relocate. Some countries
have a register dedicated only to foreigners in their territory. Population and
foreigner registers are likely to have incomplete coverage of certain popula-
tions, such as unauthorized migrants.

c. Border statistics and admissions data collection systems collect information
on individuals entering and, in a few countries, on those departing the
national territory. These data systems collect information on events (e.g.,
admissions) rather than individuals (i.e., one individual can enter and depart
a given country several times during a given period). Very limited demo-
graphic information is collected. Most admissions are visitors rather than
migrants.

d. General purpose surveys are more likely to be useful to study migration if
they have a large sample size (e.g., 50,000-100,000), if migrants constitute a
relatively large share of the population in that region (e.g., 10% or more), if
the survey has good coverage of migrants, and if it collects information that
allows for the identification of migrants (e.g., country of birth, citizenship, or
previous place of residence) (UN 1998).
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e. Health information systems such as hospital discharge information systems,
disease registries (e.g., cancer registries), and notifiable disease surveillance
systems are focused on different health issues and may also collect some
migration-related variables.

f.  Demographic surveillance systems (DSS) consist of longitudinal monitoring of
demographic and vital events (births, deaths, and migrations) of populations
living in well-defined geographic areas. After a DSS site is selected, data
collection starts with a baseline census followed by periodic data updates
to assess changes in population dynamics and, in particular, in- and out-
migration of individuals into and out of the area. In addition to core demo-
graphic data, DSS also collect detailed health, social, and economic characteris-
tics of the target population. Study populations in current DSS sites range from
30,000 to more than 500,000 people. Most DSS sites are located in rural areas
of less-developed countries in Africa, Asia, and the Americas (Ye et al. 2009;
Collinson 2010). An international network of independent research centers, the
INDEPTH Network (www.indepth-network.org), runs DSS. DSS have been
used extensively to study the dynamic relationship of migration and health
(Collinson et al. 2009; Welaga et al. 2009; Collinson 2010; Gerritsen et al. 2013).

Several national data collection systems in the European Union and the United
States are discussed in detail in chapters 4 and 5 of this volume, by Levecque et al.
and Singh, respectively. In general, the availability and quality of migration data
varies greatly both among and within countries (Center for Global Development
2009), and may also vary with time, with more recent data often being of greater
quality than older data. According to the United Nations, “Even the most basic
data on the numbers of migrants continues to be weak and unreliable in many
countries” (UN 2007a). Data sources are especially limited in statistics on tempo-
rary, recent, and unauthorized migrants. Most countries also lack a system to
monitor people, whether native or foreign, who emigrate to another country
(Massey 2010; Kahanec and Zimmermann 2008; UN 1998).

Although many countries already collect a wealth of data on the foreign-born,
in many cases these data have not been fully analyzed or widely disseminated. This
may be due to a combination of reasons, including limited interest in (or aware-
ness about) migration issues among those responsible for the data system, limited
awareness among researchers about the existence of those datasets and their use-
fulness for migration research, and restrictive data access policies or inadequate
data access infrastructure by agencies and organizations with the responsibility for
maintaining them (Center for Global Development 2009; Kahanec and Zimmer-
mann 2008).

A major limitation is that many official data sources do not collect information
on key migration variables. For example, in the US, hospital discharge data
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systems do not collect any migration-related data besides language preference.
Other data systems only collect information on foreign birth and thus do not allow
disaggregating data by country of origin. For datasets that only collect current
citizenship information and not foreign birth, migrants who have acquired citi-
zenship in their host country cannot be differentiated from native populations.
Information on experiences and circumstances of migrants before migration (i.e.,
in their country of origin) is also generally not available even though those risk
factors might be determinants for some of the health conditions identified in
migrants after arrival in the host country. Available data usually provide very lim-
ited information about migration trajectories or history (Kahanec 2008), that is,
the different countries where migrants have lived, and the durations and circum-
stances of their travel and stays (Bilsborrow et al. 1997). Other variables of interest
that are not frequently collected include migration legal status, religion, preferred
language, and proficiency in the host country’s language.

Some migration-related variables are difficult to collect with accuracy and reli-
ability. One example is “duration of stay in the host country” Most data sources
estimate duration of stay by asking for the date the migrant arrived to reside in the
country. Commonly, this date is interpreted as the most recent date of arrival.
However, this interpretation does not allow for time spent in the country by indi-
viduals who have migrated several times to the same host country for different
periods of time. According to Massey (2010), this is an especially important issue
for migration research in the US because the majority of new legal immigrants
have already spent time in the country in some other status and because the total
duration of stay varies markedly from country to country.

Legal status (e.g., naturalized citizen, legal permanent resident refugee, tempo-
rary worker, undocumented) is another variable difficult to collect. The legal cat-
egories vary from country to country and can change over time for the same indi-
vidual. A migrant’s legal status is an important variable to collect because the
different legal categories have different rights and access to government-funded
benefits (e.g., education, economic assistance for low-income families, unemploy-
ment benefits) (Massey 2010), which may affect access to care and health out-
comes. For example, undocumented migrants often have the least access to pub-
licly funded health services and can suffer from greater discrimination, both of
which can be associated with poorer health outcomes. Legal status is also very
sensitive information to collect, especially in an anti-immigrant environment.
Migrants are unlikely to provide honest answers about their legal status unless this
information is collected by a trusted organization (Deren et al. 2005).

Other variables that are important to take into account, but are difficult to meas-
ure, are those related to what Rayna Rapp calls a “political economy of risk” (2000).
That is, migrants face risks related to health (physical, emotional, and psychologi-
cal) that are contingent upon their placement within the local economy and shaped
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by political and social forces. In this sense, it is important to take into account local
expressions of transnational inequalities (Ginsburg and Rapp 1995; Martin 1995).
According to these scholars, individuals (in this case, migrants) imagine and enact
cultural logics and social formations through varied mechanisms—personal strug-
gle, generational mobility, participation in social movements, or contestation of
powerful religious and political ideologies. Globalization sets in motion capital,
technology, popular culture, and/or sexually transmitted infections that cross
national borders.

Overlapping with these class and social forces, racism is another factor that
needs to be considered: when people (e.g., indigenous migrants from Guatemala)
migrate to countries in which the dominant racial group is “white,” they tend to be
racially discriminated against in multiple ways, not just by the dominant popula-
tion but by other minorities that are better situated (e.g., some Mexican contrac-
tors). That is, there are historic and socio-demographic meanings and practices
that segregate these populations as racially inferior (Omi and Winant 1994).
Racialization can be seen in the concentration of indigenous migrants in “brown-
collar jobs” (Catanzarite 2000; Ibarra 2000) such as farm labor, which is consid-
ered to be at the bottom of the labor market in the US (Villarejo et al. 2000).

Official statistics on the second generation (i.e., children born in the US with one
or both parents foreign-born) are generally limited because most data sources do
not collect information on parental birthplace. In the US, for example, the decen-
nial census stopped asking that question after 1970 (Massey 2010; Kahanec and
Zimmermann 2008). This data limitation is important because of the higher fertil-
ity rate among immigrant women and the increasing share of second-generation
children among all children in the country.

A sizable proportion of the migrant population (frequently those who are most
vulnerable) is likely not captured by routine national information systems and
research studies. This may be due to a combination of reasons, including distrust
of government agencies, fear of deportation or of losing public benefits, language
barriers, geographic or social isolation, and limited access to care. Migrants are
also more likely to live in irregular housing units or have complex housing arrange-
ments, be more mobile, have no access to a landline phone, or be out of the coun-
try at the time of data collection (Andresen et al, 2004; Deren et al, 2005; McKen-
zie and Mistien 2007). Outflows of migrants from the receiving country, voluntary
or involuntary (i.e., deportation of unauthorized migrants), can be substantial and
vary markedly by country of birth (Massey 2010; Kahanec and Zimmermann
2008; UN 1998). All of these factors limit the accuracy of data on the number of
migrants in a particular region and time period and may also affect migrant health
indicator data in ways that are difficult to assess and that result in biased informa-
tion. For example, mandatory communicable disease surveillance systems may
underestimate disease prevalence and risk factors among migrants because of
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their limited access to diagnostic and treatment services or lack of diagnostic tests
and/or reporting requirements for certain diseases that are more prevalent among
migrant populations (e.g., parasitic diseases). Or, if large numbers of migrants
leave the country or study area, especially if they leave because of illness or old age,
disease and mortality estimates will also be confounded. The lack of reliable data
on the number of migrant subpopulations in many geographic areas also creates
challenges to obtaining denominator data needed to calculate statistical rates and
proportions used in health indicators.

Most data sources on migrants are cross-sectional (Massey 2010), with all of the
advantages of this design, including efficiency and cost, but with limitations to
studying a phenomenon that is intrinsically longitudinal, where important factors
such as acculturation, immigration status, and policies change over time. Thus few
data sources allow researchers to adequately examine changes in health outcomes,
behaviors, or access to health care concurrent with changes in migration-related
factors (Loue and Bunce 1999; Kahanec and Zimmermann 2008).

A common approach to studying changes in migrant health and social charac-
teristics over time is to compare the outcome of interest across year-of-entry
cohorts. As Massey (2010) points out, this approach can produce results that may
represent actual changes over time (improvements or worsening of the outcome),
but the results may also be due to selective return (i.e., those with better or worse
health) or differences in the cohort of immigrants arriving over time. For example,
the prevalence of obesity among Mexican adults has almost tripled between 1980
(12%) and 2011 (30%), close to the prevalence in the US (33.8%) (Mexico Secretariat
of Health 2010). Similar cohort effects may also exist for social determinants of
health (e.g., education, economic status). Both scenarios, that is, real changes and
selective in- and out-migration, may occur simultaneously.

CHARACTERISTICS OF MIGRANTS

Migrants often share a number of key characteristics that are relevant to research;
all of the following characteristics should be considered by those embarking upon
a research project involving immigrant populations:

self-selection

diversity

mobility

geographic dispersion and local concentration

rare (or low-frequency) populations

hidden populations

multinational and multilevel exposures and risk factors
vulnerability
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Self-Selection

Individuals and households who decide and succeed in migrating likely have dif-
ferent characteristics than those who do not migrate. Some of those characteristics
are easier to observe (e.g., age, gender, ethnicity/race, education, income), while
others are not (e.g., risk aversion, sexual conflicts, self-confidence, ambition). But,
to paraphrase the twentieth-century Spanish liberal philosopher José Ortega y
Gasset, “The individual is him/herself and his/her circumstances.” Self-selection is
not isolated from the social-economic-political causes that push individuals to
leave their communities of origin and to migrate in search of a better life.

Differences in characteristics between migrants and nonmigrants may con-
found the effect of migration on health or other outcomes of interest and thus
need to be addressed in the study design and/or data analysis. One method to limit
this form of selection bias is to collect or analyze information about a migrant’s
characteristics and situation immediately prior to emigration. Multivariate regres-
sion models can then be used to statistically control for those potential confound-
ers (Kahanec and Zimmermann 2008).

Immigrants residing in a country at a given point in time are a selective subset of
all foreigners who might have ever migrated to the country. They do not include
those who have died or left the area prior to the study or data collection. To the extent
that either death or emigration is associated with the outcome of interest (e.g., health
status, integration, language ability), and/or individuals who emigrate are systemati-
cally different from those who remain, estimates of the association of migration with
those outcomes may be confounded (Massey 2010; Carletto and de Brauw 2008).

Diversity

Migrants are a very heterogeneous population in terms of culture, ethnicity, lan-
guage, religion, education, reasons for migrating, and migration experiences,
among other characteristics. This is the case even among migrants from the same
country. For example, Mexican migrants in the US include highly educated profes-
sionals, agricultural workers, and indigenous people (some of them non-Spanish
speakers). Migrants’ diversity translates into a mosaic of beliefs, attitudes, and
practices related to health that frequently contrasts with those of the native popula-
tion (Ingleby 2009). Migrants’ diversity is frequently ignored or missed in many
studies and research reports. This is the case, for example, when data on African-
born individuals in the US are included with the larger African American popula-
tion statistics, or when Latino migrant subgroups (e.g., Mexicans, Salvadorians) are
combined into one group. In another, more complex, example, the primary HIV
transmission routes for Puerto Ricans is through injection drug use or through sex
with an HIV-positive drug user, while for foreign-born Hispanics, and especially
Mexicans, the primary HIV transmission route has been through sexual contact
between men who have sex with men. At the same time, summary statistics on the
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foreign-born can be heavily influenced by a single country of birth if that is the
predominant migrant group (e.g., Mexicans in the US) (Deren et al. 2005).

Migrants’ cultural, educational, and linguistic diversity also needs to be consid-
ered in the development and use of data collection instruments. Currently there is
limited information about the reliability and validity of data collection instru-
ments being used with such diverse populations (Loue and Bunce 1999). These
populations are not “pure;” or monolithic. In the process of migration, they bring
with them a complex background of “hybrid” cultures (Garcia Canclini 1990). As
inheritors of hybrid cultures, individuals represent fragments of traditions, moder-
nity, and postmodernity in which social representations are being constantly rein-
vented against the background of earlier intersections and intermingling with ves-
tiges of earlier cultures. For instance, some migrants might bring aspects of ancient
Mesoamericans, the culture(s) of the Spaniards, modern Japanese technology, the
fashions of the Bronx, and Brazilian soap operas (telenovelas), along with other
centuries-old beliefs and traditions.

Mobility

Migrants often have different migration and travel patterns than native populations
(Mexico Secretariat 2010). For example, in the US, the foreign-born have been
reported to be more mobile than natives (i.e., have lived in a different residence in
the previous five years). The foreign-born have a higher rate of intracounty migra-
tion, while natives have a higher intrastate rate. Recent foreign-born arrivals and
noncitizens have higher mobility rates than those who have resided longer in the
US. Finally, mobility varies by region of origin, with Africans having the highest
mobility rate and the European-born the lowest (US Department of Commerce
2003). Migrants also tend to travel regularly to their country of origin for extended
periods of time to visit friends and relatives. This and other types of mobility may
expose migrants and their offspring to environmental, transportation, and other
health risks. As indicated earlier, migrants’ mobility may also affect their likelihood
of being included in national data systems and studies (Leder et al. 2006; Bilsbor-
row et al. 1997). The effects of in- and out-migration on the representativeness of
study samples or datasets are usually difficult to quantify because of a lack of infor-
mation about the numbers, reasons, and characteristics of those that move.

Geographic Dispersion and Local Concentration

Although the diversity of regions of origin and destination of migrants is increas-
ing, migrants still tend to originate from specific areas in the origin country and to
concentrate in specific areas in the destination country (UN 2007c¢). This is a useful
characteristic for efficient data collection (especially for household surveys) and
also for targeted program implementation. However, it is also important to keep in
mind that migrants residing in nontraditional migration areas may have different
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characteristics from those living in more traditional destinations; for example, they
may be more isolated, have less support from migrant-serving organizations, and
have less access to cultural and linguistically appropriate services.

Rare (or Low-Frequency) Populations

In many geographic areas, migration is considered a rare event. Rare events are
defined as statistical occurrences that happen infrequently. Migrants frequently
represent a small fraction of the general population in many countries of origin
and also in most countries or regions of destination, even in some of the tradi-
tional destination countries like the US (Center for Global Development 2009;
UN 1998; Carletto and de Brauw 2008). For example, in the US, which has a popu-
lation of 12 million Mexican-born residents (the predominant migrant popula-
tion), most counties have a proportion of Mexican-born lower than 3%. That per-
centage would be even smaller if our population of interest is just recent immigrants
(e.g., those who arrived in the last five years). Other populations considered rare
or low frequency include some race/ethnic minorities, people with disabilities,
and seniors.

There is no specific cutoff point that defines a “rare” population for research
purposes. Andresen et al. (2004) suggest a 10% level. That is, if a subgroup com-
poses less than 10% of the population in a geographic area, a random sample will
likely only include a handful of members of that subpopulation, the consequence
being a large sampling margin of errors in estimates for that subpopulation.

The rarity of migrants in some geographic locations is an important challenge
in migration research because traditional sampling methodologies that are appro-
priate for the general population frequently fail to capture an adequate number of
migrants. For example, the typical multipurpose nationally representative survey
has a sample size between 5,000 and 10,000 households, which may not provide
data on a sufficient number of migrants to obtain statistically reliable estimates.
This limitation is even more extreme for smaller migrant subgroups. For that rea-
son, specialized sampling designs are frequently required to ensure representative-
ness and adequate sample size of migrants in surveys (Carletto and de Brauw
2008; UN 2007c¢). The fact that immigrant populations are sometimes both rare
and geographically dispersed can make research even more difficult.

Hidden Populations

Some migrant groups have been described as hidden populations in the sense that
they prefer to remain incognito; they do not want to disclose their migration status
to government agencies or researchers because of distrust, concerns about dis-
crimination, or fear of immigration authorities, among other reasons. Some
migrant groups are also hidden because they live in unsafe, unofficial, or difficult-
to-reach areas, and thus are likely missed by researchers and government agencies
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(e.g., by the decennial census). As a result, sampling frames to survey migrants, if
available, may be very incomplete and not include important migrant subgroups,
which frequently are the most vulnerable (McKenzie and Mistien 2007; UN
2007¢). For example, in the US some Guatemalan migrants in areas dominated by
Mexican immigrants tend to “Mexicanize” as a survival strategy and are especially
hard to identify (Castafieda et al. 2002). Furthermore, migrant populations that
are both low frequency and hidden (e.g., victims of trafficking, unauthorized
migrant sex workers) can also be extremely hard to reach (Andresen et al. 2004).

Multinational and Multilevel Exposures and Risk Factors

Health behaviors and outcomes among migrants are influenced by many complex
and interrelated individual factors and environmental, social, and cultural expo-
sures in the countries of origin, transit, and destination. In migrant health research,
for example, it is ideal to consider health-related beliefs, attitudes, and practices;
prevalent health conditions; and health infrastructure and access to health care
before, during, and after migration. The migration experience itself may be an
important determinant of health for migrants (e.g., travel-related injuries, sexual
abuse, mental illness, etc.). Multinational and multilevel factors need to be consid-
ered both for data collection and analysis. However, many theoretical frameworks
and studies focus only on specific factors or on conditions after migration and thus
fail to take into account the inherent complexity of the migration experience for
both migrants and their families (Deren et al. 2005).

Vulnerability

Migrants can be a highly vulnerable population that requires special protection
strategies for research. Vulnerabilities associated with migration legal status, com-
munication barriers, and lack of familiarity with the system and rights in the desti-
nation country must be considered (UN 1998). When living in an anti-immigrant
social or political environment, even authorized immigrants can be exposed to dis-
crimination, abuse, and xenophobia. In addition, migrants may also experience vul-
nerabilities similar to those of other ethnic, minority, and marginalized populations
such as populations with low education level and low socioeconomic status. Extra
attention is crucial in the study of migrant populations that tend to have little or no
past experience with research and their rights as participants (Deren et al. 2005).

STRATEGIES FOR CONDUCTING RESEARCH AMONG
MIGRANT POPULATIONS

This section includes some general strategies to address the issues discussed above.
This is not intended to be an exhaustive list, nor is it an in-depth analysis. It is an
introduction to the topics and strategies that are explored in greater detail through-
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out this book. Most of these strategies are also relevant for conducting research
with other minority and hard-to-reach populations.

Harmonize Migration Definitions

The need for international harmonization of migration definitions and statistics
has been recognized for many decades. One good example is the 1951 UN refugee
definition, which most countries have adopted and incorporated into their
national laws (see http://www.unhcr.org/3b66c2aa10.html). More recent initiatives
include the UN’s 1998 recommendations on statistics of international migration
and follow-up implementation guidance reports (UN 2007a). In 2007 the Euro-
pean Parliament and the Council of the European Union adopted a new regulation
requiring all EU member states to provide Eurostat harmonized statistics on
migrant stocks (i.e., the number of migrants in a country at a specific point in
time) and flows, and other migration-relevant data (EU 2007). A 2009 report by
the Commission on International Migration Data proposes that the long-term
objective of harmonizing migration data definitions should remain a priority.
However, in the short term, a more pragmatic approach is for countries to dis-
seminate migration data collected according to their own criteria, but to provide
the specific definitions used (Center for Global Development 2009). This recom-
mendation can also be extended to researchers.

Disseminate and Analyze Available Data

Agencies and other organizations maintaining databases with migration informa-
tion should analyze and publish available data in a timely manner and facilitate
public (including researchers) access to the datasets as anonymous individual
microdata. National and agency regulations and practices need to be respected.
However, aggregating data (e.g., countries of birth) to protect respondent confi-
dentiality is not necessary as long as appropriate national regulations and interna-
tional guidelines for anonymizing, storing, documenting, and disseminating
microdata are established and followed (e.g., guidelines from International House-
hold Survey Network)." There are some good examples of how this can be done,
including the Integrated Public Use Microdata Series-International (IPUMS-I;
https://international.ipums.org/international/), which provides the public with
access through their website to large amounts of census microdata from many
countries; the Mexican Migration Project (see mmp.opr.princeton.edu/), which
has disseminated anonymous detailed microdata on thousands of individual
migrants since the 1980s; and the US Census Bureau’s census and labor force sur-
veys, which can be freely downloaded from the organization’s website (see www
.census.gov/acs/www/data_documentation/data_main/ and www.census.gov/cps
/data/). In cases where release of microdata is politically or legally infeasible,
detailed disaggregated tables should be provided.


http://www.census.gov/acs/www/data_documentation/data_main/
http://www.census.gov/acs/www/data_documentation/data_main/
http://www.census.gov/cps/data/
http://www.census.gov/cps/data/
http://www.mmp.opr.princeton.edu/
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There is also a need to increase awareness among researchers about the exist-
ence of migration data sources, their strengths and limitations, and how to access
them. For instance, the National Population Council of Mexico (CONAPO) has
published in collaboration with the Mexican Ministry of Health and the Health
Initiative of the Americas (HIA, a program of the UC Berkeley School of Public
Health) a series of annual reports focused on data sources and various health top-
ics (e.g., access and utilization of health services, health insurance access, disease-
specific reports, etc.; see http://hia.berkeley.edu/index.php?page = migration-and-
health-reports).

One area of great opportunity to increase the availability of migration data is
the merging of datasets across agencies and even among countries. Different data-
sets can also be linked to yield new migration-related data; for example, a dataset
that is rich in socioeconomic and health information but limited in migration
information can be linked with another dataset that includes key migration data.
Examples of this approach can be found in chapter 5, on US. information systems,
by Singh.

Add Migration-Related Questions to Existing Data Sources

Before a new migration survey or other study is planned, current data systems
must be assessed in terms of their content, sampling design, sample size, language
of instruments, and the availability of any migration-related data (Carletto 2008).
For data systems with larger sample sizes and coverage, but with limited or no
migration data, adding a core “migration module” of migration-related variables
can be a cost-effective alternative (Center for Global Development 2009; Kahanec
and Zimmermann 2008). For example, this would be a good option for several
ongoing large household surveys in countries of origin and destination, such as
the Living Standards Measurement Study surveys by the World bank (see
go.worldbank.org/TFSQWG7EOo0) and Demographic and Health Surveys, by
Macro International (see www.measuredhs.com/). This approach would also be
feasible with many other large health and/or workforce surveys. Some large sur-
veys are already implementing this recommendation, including the National Mex-
ican Health Survey (ENSALUT), which has added migration-related questions to
traditional sections of this periodic survey.

A number of key migration-related variables need to be considered by those
conducting migration studies. In household and phone surveys, migration infor-
mation should be recorded for all persons interviewed and ideally for all household
members (UN 1998). In the case of surveys or other studies involving children, it is
important to collect and analyze key migration information about their parents
(e.g., place of birth, language spoken, immigration legal status). At a minimum,
parental place of birth should be collected so the children of foreign-born parents
(i.e., the second generation) can be identified and their health status assessed.
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Significant variables of interest that should be considered in migration research
include the following:

place (country, state) of birth of respondents and their parents

place (country, state) of residence at a specified time in the past (e.g., one or
five years ago)

current country, state of residence

time of (first and last) arrival to live in the country/periodicity of travel back
and forth

total duration of residence in host country

age at migration

frequency of, duration of, and reasons for returns to origin country
migrant’s intentions to remain temporarily or permanently in the host
country or plans for further moves (Kahanec and Zimmermann 2008)
migration legal status (at least country of citizenship, including any change of
citizenship and its timing, and that of immediate relatives, e.g., children)
language(s) spoken at home

ability to speak the predominant language of the host country

ethnicity, especially if different from the predominant group in the country of
origin; for example, specific ethnic groups from African countries, or
migrants from indigenous communities in Latin America

ancestry

religion

experience of suffering from racism and discrimination

remittances, periodicity, and purposes

Some studies may choose to obtain a more detailed migration history to docu-
ment all moves over a specified reference period (Carletto and de Brauw 2008).
With proper training and by anchoring migration episodes to explicit time bench-
marks such as political elections, natural disasters, or a personal life event (i.e.,
marriage, the birth of a child), reconstructing full migration histories may be fea-
sible and highly productive. To facilitate recall, more detailed migration informa-
tion could be collected for recent years (e.g., 5-10 years), or questions might be
limited to longer-duration migration episodes. However, at a minimum it is
worthwhile to collect the year of first migration, the most recent entry, and the
estimated total duration of residence in the host country for everyone in the sam-
ple with any migration experience.

Researchers always need to consider that, given the complexities of migration
laws, self-classification of specific immigrant status may not be straightforward for
many migrants. Also, for individuals who have traveled multiple times to a desti-
nation country, it might be difficult to recall all visits or the total time living in that
country (Massey 2010).
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Addressing Low Frequency

Several approaches have been recommended when the migrant population of
interest is rare, including the following (Center for Global Development 2009;
Andresen et al. 2004; Bilheimer and Klein 2010, Bilsborrow et al. 1997):

a. Aggregating data by geography and/or time: Aggregating data will increase the
sample size of migrants available for analysis, although the number still may
be insufficient to provide adequate data for smaller immigrant groups.
Special attention is needed when multiple years of data are combined or
when immigrant cohorts from different time periods are compared. The
definitions and quality of data may have changed over time, and/or there
may have been changes in eligibility criteria for publicly funded benefits, for
example.

b.  Use of exact statistics: When the sample size of migrants in a dataset is too
small to allow calculation of confidence intervals or statistical tests based on
the assumptions of the normal distribution, exact statistical methods can
provide better estimates. Exact statistics are available in most commercial
statistical packages.

c.  Case-control studies: Case-control studies allow for the study of risk factors
for rare populations and/or rare conditions that might be more prevalent
among migrant populations. For a detailed discussion on the use of case
control in migration research please see chapter 11, by Pezzi and Kass, in this
volume.

d. Oversample migrant groups: If it is feasible and resources are available,
specific migrant groups of interest can be oversampled in a survey or other
study in order to obtain adequate sample sizes for analysis. For example, one
recommended strategy for household surveys is to oversample geographic
areas where immigrants concentrate. Kalsbeek (2003) suggests sampling
areas with a higher concentration of minorities up to about four times the
rate of other areas to improve estimates from minorities. Greater oversam-
pling is likely to have an adverse effect on overall population estimates.
Appropriate weights to adjust the estimates will need to be used during data
analysis.

e. Specialized sampling methods: A number of techniques have been proposed
in the literature to sample rare populations. Two of those approaches are
considered especially appropriate for migration household surveys, particu-
larly if used in combination: disproportionate or oversampling of areas with
higher proportions of migrants and two-phase sampling of households (UN
1998; Bilsborrow et al. 1997; Carletto and de Brauw 2008). This approach
requires a way to (at least roughly) estimate the proportions of migrants by
geographic or administrative areas. A major advantage of this approach is
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that it leads to some geographical concentration of fieldwork and thus is
cost-effective. Oversampling can also be used with telephone-based surveys.
For a detailed description, please see chapters 6 and 10 in this volume, by
Marecelli and Grant et al., respectively.

Two other sampling techniques have been widely used with other hard-to-
reach, hidden, and rare populations, and they are also promising for migration
research: respondent-driven sampling and time-location sampling, which are dis-
cussed in chapters 7 and 8, by Johnston and Malekinejad and Semaan, respectively.

The decision to acquire more primary data or markedly change the complete-
ness, quality, and detail of current data sources may require substantial funding,
significant changes in data collection instruments and databases, and additional
training of project personnel. The added benefits and costs of each strategy need
to be carefully weighed (Andresen et al. 2004).

Use of Qualitative Methodologies

Qualitative methodological approaches have proved to be very useful and comple-
mentary for research among mobile populations due to the environmental and
political issues that frequently impact these populations. Specifically in the migra-
tion and health arena, researchers using qualitative instruments aim to generate an
in-depth understanding of human behavior and the processes through which such
behavior is constructed and has meaning. Using the qualitative approaches listed
below and discussed in section 3 of this volume, researchers can examine the “why
and how” of decision making, besides the magnitude of the problem, that is, its
prevalence, incidence, and other epidemiologic issues.

Ethnography, discussed in chapter 13, by Holmes and Castaneda, is a useful
strategy in answering questions associated with health issues related to migration
and their meanings, myths, norms, and gender attributes. Because of its strong
emphasis on exploring the nature of social phenomena, ethnography is also help-
ful for analyzing the system of concepts, beliefs, and practices related to the health-
seeking behavior, perception of risk and vulnerability, and other factors. Migration
and health patterns, tendencies, and problems do not exist outside certain socio-
economic, political, and historical conditions. In this sense, ethnography helps to
contextualize and link local specificities with global perspectives, addressing
migrant configuration, resettlement, social welfare characteristics, and health-
seeking behaviors, as well as material and spiritual culture.

Participant observation, discussed in chapter 14, by Aguilera and Amuchéstegui,
is one of the earliest and most basic forms of research, and it is the most likely to
be used in conjunction with others, such as interviewing. What differentiates
research observations from those of everyday-life factors is the systematic and
purposive nature of data collection. Through participant observation other sources
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of data, such as interviews or questionnaires, can be used for cross-checking and
for triangulation of information.

Photovoice, discussed in chapter 17, by Langhout, is a methodology that provides
insight into how migrant groups conceptualize their circumstances. For instance,
migrants are asked to represent their personal point of view by taking photographs,
discussing them together, and developing narratives to explain their photos. In this
sense, photovoice attempts to make visible the perspectives of those who are
“researched” and can help to identify local problems that are not necessarily obvi-
ous for a researcher who comes from another ethnic or socioeconomic background.

Focus groups/group qualitative interviews, discussed in chapter 15, by Zavella,
obtain background information and insights into behavior, motivations, and
trends from group interviews and can be highly useful for understanding the col-
lective thinking and social consensus related to health problems. Group interviews
have the potential to facilitate access to sensitive topics using local colloquial lan-
guage. Insights gained through these instruments can serve as the basis of surveys
through which hypotheses can be tested and generalized to a larger population.

Community-based participatory research has been embraced as a vital public
health intervention and research technique (Andresen et al. 2004) and is fully dis-
cussed in chapter 19 of this volume, by Minkler and Chang. They highly recom-
mend that, as with research with ethnic and cultural minorities, target migrant
communities participate in the different stages of the research project, including
determining the objectives, study design, implementation plan, and interpretation
of results. The appropriate levels and strategies of community participation may
vary depending on the specific target populations and circumstances. In general,
it is important to request support from community leaders and advocates. When
designing studies, researchers need to take into consideration issues that are a pri-
ority for the community.

The research team must also take the time, before data collection starts, to develop
relationships of trust with the communities to be studied. It is especially important
to provide assurances that researchers are not associated with immigration authori-
ties. One approach is to work with migrant-serving organizations so they become
the bridge between researchers and the community. Having contacts from the com-
munity can also help alert researchers when something may be going wrong with
the study, for example, rumors about the objectives of the study (Deren et al. 2005).
Such strategies will enhance recruitment of study participants and improve the qual-
ity of data collected. They will also increase the likelihood of the target community’s
acceptance of the study results and adoption of recommendations.

Appropriate Data Collection Personnel

Adequate training of staff is critical for the success of any study. Working with
immigrant populations requires additional training on cultural awareness, lan-
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guage, and safety issues. For example, interviewers need to have knowledge and
sensitivity about regional and national differences in language across subgroups
(e.g., within Spanish-speaking populations) and interpersonal communication
practices, as further discussed in chapter 24, by Gany et al. Formalities are particu-
larly important to some migrant groups, especially traditional and rural cultures
(Deren et al. 2005).

Matching interviewer characteristics to target population (e.g., country of
birth, ethnic group, gender) has been recommended, especially for some tradi-
tional cultures where it is inappropriate for a male stranger to interview women or
for young people to interview older community members. However, matching
characteristics of interviewers and subjects may have negative consequences if
community members become afraid of sharing sensitive information with indi-
viduals they perceive as being members of their own community. Many studies
have successfully used trained community members to collect data, but profes-
sional bilingual and culturally aware interviewers can also succeed in collecting
high-quality data from migrants. Safety issues in data collection are particularly
relevant in migration studies because the target migrant population may live in
unsafe and/or remote areas. This is often the case for studies of refugees and vic-
tims of trafficking (Deren et al. 2005; Andresen et al. 2004).

Developing and Validating Data Collection Instruments

In research it is very important to use validated data collection instruments or, if
they are not available, to field-test all new instruments. However, data collection
instruments are usually developed for the native population and are not necessar-
ily valid for migrant and other minority cultural groups. Field tests should take
place in a variety of target populations (Massey 2010). Qualitative methods such as
focus groups and key informant interviews can be used to test the instruments.
Techniques of cognitive interviewing are also becoming more widely used for cul-
tural adaptation of instruments.

Developing or adapting instruments is time-consuming and expensive, and
requires close collaboration between the design team, professional translators, and
community members (see chapter 24, by Gany et al). The general recommenda-
tion of employing shorter questionnaires and only collecting information that is
going to be used is especially applicable here. Another strategy is to use or adapt
validated data collection instruments from multinational surveys (e.g., demo-
graphic and health surveys) or those conducted in the country of origin of the
target migrant population (e.g., the census form or national health survey forms).

Direct translation is often not enough; the culture and literacy level of the target
population also needs to be taken into consideration. It is important to be sensitive
to differences in linguistic terms among migrants from different countries and
regions, even among those who speak the same language. Sometimes, departure
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from “correct” or standard terms may be needed for migrant populations who
might have adopted some vocabulary from the language in the host country or
created hybrid terms (e.g., “Spanglish” terms spoken by Latin American migrants
in the US). The use of vignettes can help address some translation and literacy
issues. For some topics, measurement instruments need to be tailored to specific
ethnic or cultural characteristics (e.g., dietary or illness treatment practices that
are different from those of the native population).

Although all of the above recommended strategies to improve community par-
ticipation, recruitment, and quality of data require more labor-intensive methods
and increase the total survey costs, an increased response rate can decrease the
cost per completed survey, and researchers can have more confidence that the
information collected is an accurate representation of reality (Andresen et al.
2004).

Migrant-Targeted Studies and Information Systems

National or general population information systems cannot collect the type of
detailed data necessary for in-depth studies of the determinants and/or conse-
quences of migration. Migrant-targeted information systems and/or specialized
studies are needed to complement general population data sources (UN 2007c¢;
UN 1998). This strategy is particularly important for the most vulnerable and
hard-to-reach migrant groups, such as new arrivals, temporary workers, asylum
seekers, refugees, unauthorized migrants, and victims of trafficking.

Examples of migrant-targeted information systems include large longitudinal
surveys” of new legal immigrants being conducted in several traditional migration
destination countries (e.g., United States, Canada, Australia, and New Zealand)
(UN 2007¢; also see chapter 12, by Jasso, in this volume).

Adopting a Mixed-Methods Approach to Migrant Research

In general, a combination of qualitative and quantitative methods, or a mixed-
methods approach, is highly recommended (see chapter 25, by Babu et al., for an
extended case study of a mixed-methods approach being used to study internal
migrants in India). As mentioned earlier, specialized sampling methodologies and
data collection strategies will likely be needed (e.g., disproportionate sampling,
respondent-driven sampling, time-space sampling) (UN 2007¢), and these can
often be combined to develop a more in-depth understanding of migration and
health issues. For example, key issues related to migration and health that can be
researched using a combination of qualitative and quantitative methodologies are
the sense of belonging, cultural resiliency, and civic engagement.

The sense of belonging for immigrants goes beyond the geographic limits of the
border. Even though proximity with the homeland is interrupted in the migratory
process, communities, families, and people find mechanisms to keep intrinsically
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connected. The separation imposed by controlling the free circulation of individu-
als through borders (mainly for those who do not have the needed documentation
to do so in a regular manner) is an impetus for creating new venues for sustaining
relationships.

Cultural resiliency plays a major role on both sides of the migrant stream. Peo-
ple find mechanisms to invigorate the ties, vis a vis adversity, and to confront
unfair regulations and restrictive sociopolitical mechanisms of control. A recent
study conducted by the Mexican Population Council (CONAPO 2008) docu-
ments that 56% of Mexican immigrants in the US call their families in Mexico
once a week or more, and another 31.7% call at least every two weeks. Also, the
“absentee” makes him- or herself present by financially contributing to the house-
hold and local economies. In 2007, remittances, the money sent back from immi-
grants to the US to their families in Mexico, totaled $27 billion and was the third
largest source of income in the country.

The emergence of hometown associations (HTAs) as a model of binational eco-
nomic cooperation also illustrates cultural resiliency. HTAs are based on social
networks established by community members of the same state or town of origin.
They raise money through the organization of dances, beauty pageants, raftles,
picnics, rodeos, membership dues, and private donations to support local develop-
ment and improvement in their hometowns. Usually these HTAs invest in public
infrastructure (e.g., construction or renovation of roads, bridges, parks, churches,
schools, sport facilities, streets, etc.) and social projects (support of health care
clinics, child-care centers, convalescent homes for the elderly; donation of ambu-
lances, and medical and school supplies; educational grants, etc.).

Collection of Data on Comparison Groups of Nonmigrants

Too often migration and health research is based on information collected from
migrants only. In most studies it is important to have information on a reference,
or comparison, group to contrast migrants and nonmigrants at a certain point in
time and/or over time in risk factors and/or health outcomes. The appropriate
comparison group depends upon many factors, including the purpose of the study,
the topic of interest, and the countries or migrant populations of interest. Accord-
ing to a UN report (2007¢), the ideal study design to assess the determinants or
consequences of migration for migrants would be to collect information from a
sample of individuals before they migrate and collect follow-up information
throughout their migration and settlement stages. However, this type of multi-
country longitudinal, or panel, study is very complex and costly to implement.
Since international migrants originate from a source population (in the country of
origin) of individuals who are potential migrants themselves, the most relevant
comparison group would be nonmigrant individuals and households from that
source population, especially for studies on self-selection and the determinants
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and consequences of migration. Native populations in the destination country
would be appropriate as a comparison group for the study of health inequities.
This topic is further discussed in chapter 3, by Spallek et al.

As with other study design issues, it is important to emphasize that the “perfect
should not be the enemy of the good” Study designs that do not include data on
populations in the countries of origin and destination or do not include a com-
parison group from the source population can have enormous value, particularly
for specific outcomes, especially when the limitations are recognized and noted.

Ethical Issues

Due to multiple and complex vulnerabilities, migrants should be considered at-
risk populations and, as such, it is particularly important to abide by ethical
research safeguards and standards that should be in place to protect such popula-
tions. For example, strict procedures are needed to ensure confidentiality of infor-
mation, and researchers need to ensure that participants understand consent doc-
uments and their rights as research subjects. Sensitivity on the part of researchers
to the cultural norms of specific migrant populations is also crucial. Many of these
populations live peripheral lives and are not well integrated into the culture or
society of their destination countries. They may also have lost their sense of
belonging to communities in their country of origin.

Make sure that incentives are appropriate for the study population; consider
social and economic situations when making incentive decisions. Incentives
should not be so high as to “force” participation in the study. There is not much
information in the literature about whether different incentive strategies work dif-
ferently for different ethnic or migrant groups (Andresen et al. 2004). In Mexico,
for example, it is less customary to provide economic incentives to participants in
surveys or focus groups, while in the US incentives are standard practice. More
research is needed in this area.

Research can itself be an intervention. For example, data collection teams can
set aside time at the end of formal interviews to discuss questions and concerns
and provide referrals to available health care or other services if needed. As Ingleby
(2009) points out, this should be a standard component of research in migrant
communities. Finally, efforts by researchers to share results with the community
and the organizations serving them are a professional imperative (Ingleby 2009).
These and other ethical issues are comprehensively considered in chapter 18, by
Pottie and Gabriel.

International Coordination in Migration Data Collection

For international migrant research, it is highly recommended that coordinated stud-
ies of migrants and nonmigrants in origin and destination countries be conducted
(Center for Global Development 2009). However, coordination of international
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studies is rarely done because of complexity and expense (UN 1998). International
organizations have provided some support for these types of studies; examples of
multinational migration household surveys include the Push-Pulls Survey project in
seven origin and destination countries (UN 2007¢) and the Migrations between
Africa and Europe (MAFE) project (see www.mafeproject.com; Center for Global
Development 2009).

Another strategy is to enhance information exchange among countries that are
part of the same migration system. Further work is needed on international rec-
ommendations for migration data collection and harmonization.

Capacity Building for Migration Statistics

It is also important to enhance the capacity of government agencies and other
organizations to collect, analyze, and use migration and health data and statistics.
This is especially the case in origin (often developing) countries. A first recom-
mended step, if not already completed, is to prepare a comprehensive report to
catalogue and describe all administrative, census, and survey data systems perti-
nent to migration in origin countries, both from governmental and nongovern-
mental sources (Center for Global Development 2009). The European Union has
recently finalized such an exercise, the PROMISTAT project (see www.prominstat
.eu/drupal/?q = node/64).

Multilevel Conceptual Frameworks

Multilevel conceptual frameworks are needed in migration research to incorpo-
rate the many influences operating among migrant populations, such as struc-
tural-, social-, and individual-level factors from origin, transit, and destination
locations (Deren et al. 2005). Many theoretical frameworks focus on individual
factors and are not robust enough for migration research. The culture of migrants
also evolves over time, with the adoption of new components from the destination
country and the modification of old components from the origin country.

In comparisons of migrant and nonmigrant risk factors and outcomes, it is
critical to statistically adjust/control for differences in other relevant characteris-
tics (e.g., age, gender, education, income) associated with the outcome of interest
to isolate the effect of migration per se, but this is often not done (UN 1998). New
conceptual frameworks and recommendations in this area are discussed in chap-
ter 3, by Spallek et al.

Multidisciplinary Research Teams

Besides health-specific information, there are other topics that affect the health of
migrants, and it is important to collect such information to properly understand
their effect on health outcomes and to inform decision making: number, origin, and
characteristics of migrants; legal status; integration; nationality and citizenship; and
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public opinion and representations of migrants in the media are all important fac-
tors to consider. Poverty and marginalization are also factors that often affect
migrants to a disproportionate extent. For that reason, it is important for research-
ers in the field of migrant health to collaborate with their colleagues in the social
sciences (e.g., housing, education, legislation, security) and put together multidisci-
plinary research teams whenever possible (Ingleby 2009).

To improve analysis of migration data, it is recommended that the information
be disaggregated by relevant variables such as gender, age, country of origin, and
duration of residence. Such disaggregation would make it possible to assess the
diversity of health issues among different migrant subpopulations (Center for Glo-
bal Development 2009).

CONCLUSIONS

Both the number and diversity of origins of migrants are expected to continue
expanding in the future. Migrants and their offspring are already a substantial
proportion of the population in many countries. Important disparities in migrants’
access to health care and health outcomes have been identified in the literature.
However, in spite of a remarkable increase in the volume and quality of scientific
publications in recent years, migration health still remains an emerging area
of research with many unanswered questions (Ingleby 2009; Argeseanu Cunning-
ham et al. 2008). High-quality and timely migration research is urgently needed
to foster understanding of the dynamic causes and effects (including health)
of migration and to implement evidence-based policies and interventions to
protect and advance the health of migrants in the communities of origin and
destination (Kahanec and Zimmermann 2008). The need for data is especially
critical for the most vulnerable migrant populations (e.g., farmworkers, asylum
seekers, unauthorized migrants, and victims of trafficking) and for smaller
migrant subgroups (e.g., for certain countries of origin, occupations, and ethnic
groups).

According to the Commission on International Migration Data, significant
progress can be made in the short run, with limited resources, by implementing
some of the simpler recommendations in this chapter, such as those related to
harmonizing of migration definitions, better use of available data, and adding core
migration variables to existing data sources. Another key strategy in that direction
is to enhance sharing among countries and researchers of data and best practices
in data collection. Broader access to data systems and dissemination of research
results will not only better disseminate knowledge and best practices but also edu-
cate the media, politicians, and the public about migration issues. Greater availa-
bility of unbiased information may reduce negative stereotyping of migrants and
facilitate their social integration.
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Implementing some of the described recommendations may increase total cost
of data collection; however, following the recommendations will likely result in an
improvement in the quality and completeness of data as well as increased partici-
pation of migrants in research. Thus these research practices may actually reduce
the cost per completed survey.

As described in this book, researchers now have a range of appropriate and
promising methodologies available to study migrant populations. However, the
relative efficiency and appropriateness of the various study methodologies has not
been properly evaluated for these populations (Loue and Bunce 1999), and there is
still a critical need for further advances in this area of research (Argeseanu Cun-
ningham et al. 2008). We hope this book is a tool that will be used in support of
such efforts.

NOTES

1. International Household Survey Network has developed guidelines for confidential-
ity of microdata around the world: http://www.surveynetwork.org/home/.

2. Longitudinal studies are especially well suited for determining changes in health sta-
tus of migrants over time. However, they are more expensive than other study methodolo-
gies, and participating migrants have a higher likelihood of being lost to follow-up.
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Life Course Epidemiology

A Conceptual Model for the Study of Migration
and Health

Jacob Spallek
Hajo Zeeb
Oliver Razum

INTRODUCTION

Both the absolute numbers of international migrants and their proportion of the
total population are increasing in most western European countries and the US. In
2005, western and central European countries, for example, hosted a total of more
than 44 million foreign-born persons (Razum 2007). The term “migrant” here
comprises persons who cross national borders to reside in another country for
extended time periods or permanently.

The health of some migrant groups has been extensively studied in the past.
However, studies about health differences between migrants and majority popula-
tions still face a fundamental challenge: there is not yet a broadly accepted com-
prehensive model for the study of migrant health (Razum 2006a). Several concep-
tual models of migrant health exist, such as the model of the healthy migrant effect
(Razum 2006b; Razum and Rohrmann 2002), the health transition model (Razum
2006a), and the model developed by Schenk (2007), which aims to structure and
integrate some previous approaches.

We will describe the healthy migrant and the health transition models in this
chapter and introduce several important aspects of each model. One major problem
common to these models is that they do not offer an explicit life course perspective
that takes into account the influence of health-related factors in the different life
stages of migrants (Spallek and Razum 2008). In other words, they lack an explicit
time axis. A crucial question arises from this lack of a time axis: Which factors and
exposures in the life course of migrants do we have to consider in migrant studies
to understand the current health situation of migrants adequately? To answer this
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question, we recommend a life course epidemiology approach and describe a new
conceptual model for epidemiological migrant studies from Spallek et al. (2011),
complemented by quantitative methodological considerations. Other forms of
migrant studies, for example, qualitative studies, are not explicitly considered.

Life Course Epidemiology

Life course epidemiology can be defined as the study of physical or social expo-
sures during gestation, childhood, adolescence, young adulthood, and adult life,
with the aim of examining their long-term effects on later-life health or disease
risk (Kuh and Ben Shlomo 2004; Kuh et al. 2003; Ben Shlomo and Kuh 2002). Life
course epidemiology can help to construct models of disease etiology with an
emphasis on timing (critical/sensitive periods), duration (accumulation), and
temporal sequence (triggers/interactions) of exposures (Ben Shlomo and Kuh
2002). One concept of life course epidemiology states that adult chronic disease
can be the result of biological programming during critical periods in childhood
and in utero. Other concepts of life course epidemiology focus on analyzing the
effects of accumulated exposures over the lifetime on health risks, including the
temporal sequence of exposures during the life course. These different concepts
are not mutually exclusive but can operate together (Kuh and Ben Shlomo 2004).

The health of migrants is determined in part by exposures during the life course
(before, during, and after migration) that are not experienced by the majority pop-
ulation of the host country. A migrant background is frequently associated with
different exposures during (critical) periods, for example, in utero or in childhood,
as well as in different accumulation patterns and timing of exposures. Adopting a
life course perspective can help us, as researchers, to better understand the health
situation of migrants and the health differentials they experience.

Migrant Health

Strictly speaking, transnational migrants are persons who migrated across national
borders. Frequently, their offspring are included in a broader definition of the
term, although these persons may not have migrated themselves. The term “per-
sons with migrant background,” comprising both groups, is increasingly used. In
this chapter we focus on both groups: (1) migrants who migrated themselves and
(2) the increasing number and proportion of people with migrant backgrounds
living in the US and Europe who are the offspring of migrants and are members of
ethnic minorities living in the host countries for one or two generations.

Migrant populations—like other populations—are heterogeneous in terms of
cultural identity, ways of living, social situation, health behavior, and health risks.
In this chapter we try to draw some general conclusions while appreciating that
individual migrant groups differ considerably from each other. Not all health dif-
ferentials experienced by migrants can be attributed to socioeconomic inequalities,
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and not all differences are the expression of social deprivation or exclusion (Razum
2006a; Schenk 2007). The main emphasis of this chapter is on migrants who
migrated from lower-income to higher-income countries. The situation of migrant
groups migrating between high-income countries, for example, from western
Europe to the US or Australia, or between low-income countries (e.g., migration in
sub-Saharan Africa), will be different in some aspects.

THE HEALTHY MIGRANT EFFECT

The traditional model of the healthy migrant effect describes the often observed
health advantages of migrants compared to the majority population. According to
this model the causes of these health advantages, which can exist despite social
deprivation, can be attributed to the positive self-selection of migrants, compara-
ble to the well-known healthy worker effect. Persons who are particularly fit and
healthy are more likely to be willing to cope with the risks of migration to a foreign
country.

One of the problems associated with this theory is that the statement “particu-
larly fit and healthy” may be true compared to the population of the country of ori-
gin, but not necessarily compared to the country to which the person migrates and
where the healthy migrant effect is observed. Another weakness of the model is the
expectation that the health advantages of migrants will decrease quickly after migra-
tion, due to poorer socioeconomic situations, as well as poorer working and living
conditions compared to the majority population of the host country. The expecta-
tion is that social deprivation will result in an increase in health risks and mortality.
However, as can be seen in many countries, increased risks often occur slowly and
are not always empirically verifiable (Razum 2006a). Some migrant populations
continue to have mortality advantages compared to the indigenous population of
the host country even decades after their migration. In the traditional healthy
migrant effect model the explanation for this phenomenon is the returning of sick
and old migrants to their country of origin. It is assumed that due to this so-called
salmon bias, the mortality of migrants is underestimated, because data about the
number of people who die after returning to their country of origin are often not
available (Hergenc et al. 1999). However, some recent studies have found no evi-
dence for the “salmon bias” (Singh and Hiatt 2006; Ronellenfitsch et al. 2006;
Abraido-Lanza et al. 1999; Razum et al. 1998). It seems just as reasonable that older
and ill migrants wish to benefit from health care that they perceive to be of better
quality and lower cost because of entitlements in the country of immigration. Also,
older migrants may often prefer to stay with their immediate families in the host
country rather than return to weakened family networks in their countries of origin.

Newer models have been developed more recently that expand the healthy
migrant model and try to explain the health advantages of migrants with factors
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other than positive self-selection and the salmon bias, for example, the model of
migration as health transition.

MIGRATION AS HEALTH TRANSITION

Some migrant populations experience lower mortality rates than indigenous pop-
ulations despite typically having lower socioeconomic status. This mortality
advantage can be substantial. Singh and Hiatt (2006) showed that migrants in the
US tend to experience up to 30% lower mortality from common cancers, cardio-
vascular disease (CVD), and diabetes relative to the nonmigrant population (Singh
and Hiatt 2006). Similarly, studies in Germany of migrant workers from southern
Europe showed a lower overall mortality compared to the indigenous population
(Razum et al. 1998).

These seemingly contradictory findings can be explained in terms of migration
as a health transition: many migrants entering Europe or the US from economi-
cally less-developed countries move from a society in an earlier phase of the health
transition to a society in a more advanced phase (Razum 2006a). These migrant
populations thus experience an unusually rapid health transition, which affects
their health situation. Two components of this health transition are relevant:

Therapeutic component: Mortality due to infectious disease as well as
maternal and child mortality decreases quickly after migration, due to better
health care in the country of immigration, compared to the country of origin.
(An exception may be the situation of Mexican immigrants in the US: due to
the universal health care system in Mexico, they may have had better access to
care, especially to preventive measures, than in the US.)

Risk factor component: Risk of infectious disease decreases due to better
hygiene and environmental conditions (e.g., safe drinking water supply,
nutrition). At the same time, new risk factors for chronic diseases (cancer,
cardiovascular disease, diabetes, etc.) emerge, for example, smoking,
unhealthy nutritional habits, and physical inactivity. Chronic diseases become
the major cause of death, but only after a lag period.

Migrants benefit from improvements in health care, hygiene, and nutritional
conditions almost immediately after migration. They are thus experiencing a fast
decline of some morbidity and mortality risks that were typical of their home
countries. Other risks increase, but mostly over a longer time period. The typical
mortality pattern in western countries is characterized by chronic diseases with a
long lag time (latency period) between relevant exposures and the clinical disease
manifestation. Risk factors for CVD, for example, act over a long time during the
life course and show their effects mainly in middle and older age. Initially, migrant
populations tend to have lower morbidity and mortality rates from such chronic
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diseases compared to the population of the host country, but this advantage
decreases over time (usually decades) with the adoption of a western lifestyle.

Another consequence of the health transition is that migrant populations may
experience an increased mortality from specific diseases. In the study by Singh
and Hiatt (2006), for example, the mortality for stomach and liver cancer was
higher among immigrants than in the nonimmigrant US population. Contribut-
ing causes of these increased risks could be that infections with Helicobacter pylori
and hepatitis virus, respectively, are common in childhood in economically less-
developed countries. Also, the risk for hemorrhagic stroke is increased among
migrants from these countries (Leon and Davey Smith 2000), again associated
with poorer living conditions before migration. Empirical findings such as these
demonstrate that migrants might face specific exposures during childhood—a
critical period—which contribute to health differentials in later life in the host
country.

Not all empirical findings are perfectly in line with the model of migration as a
health transition. An example is the increased risk (measured by mortality and
health care utilization) for CVD among migrants from South Asia in the UK (Bho-
pal 2000; Wild and McKeigue 1997). Unexpectedly, this increase occurs rapidly
after migration. A possible explanation is offered by the adipose tissue overflow
hypothesis (Sniderman et al. 2006). It postulates a genetically determined higher
risk for obesity in settings with calorically unrestricted nutritional intake. Here, a
health transition does occur, but its effects are accelerated by a gene-environment
interaction. Another example of rapid—negative—health transition is the mental
health development of Mexican migrants in the US, in particular for those who
migrated in childhood or adolescence.

In contrast to South Asian migrants, ethnic German re-settlers from eastern
Europe (Aussiedler) have alower CVD mortality compared to the indigenous Ger-
man population (Ronellenfitsch et al. 2006). No marked increase over time is vis-
ible at present; however, the postmigration observation period is still somewhat
short. Factors like social deprivation or high fat intake seem not yet to have an
influence on CVD mortality in this migrant population.

Nurture Versus Nature and Socioeconomic Status

After immigration migrants often live in poorer socioeconomic conditions than the
indigenous population of the host country, which may also increase disease risks as
described above. Migrants can also face barriers to accessing the health care system,
including language and legal barriers and racial/ethnic discrimination.
Nevertheless, it should not be overlooked that migrants might have specific
health benefits and resources (Razum et al. 2004), for example, a high level of
reciprocity in their communities (White 1997) or more favorable health behaviors
such as healthier nutrition and lower levels of smoking and alcohol consumption
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(Reeske et al. 2009). Additionally, they might benefit from certain exposures dur-
ing childhood, for example, higher physical activity.

Besides the socioeconomic differences between migrants and the indigenous
population, differences in biological and medical risk factors exist as well. Migrants
face different exposures during their life course, for example, during childhood.
Some of them will increase while others will decrease the risk for certain diseases.
The differences migrants experience compared with the indigenous population of
the host country in the areas of physical and social life conditions and environ-
ment can be summarized under the term “nurture.”

Additionally, differences in genetic background or “nature” might exist due to
geographic and ethnic variation in genetic makeup. Such polymorphisms can
result in different disease risks. An example are differences in blood concentrations
of high-density lipoprotein cholesterols (HDL-C) between people from northwest
Europe and east Turkey (Hergenc et al. 1999; Mahley et al. 1995). Therefore, besides
environmental factors, migrants can differ from the indigenous populations of the
host countries in genetic factors, best summarized under the term “nature”

Studying the explanatory variables of the health of migrants is thus complex.
The different factors of nature and nurture act on their own and in combination
(interaction), for example, in a gene-environment interaction. Figure 3.1 shows a
schematic overview of these factors, without a claim to being complete. The factors
associated with migrant health act on different levels, from individual to environ-
mental to societal levels. Social status, despite its importance, is thus only one
aspect of a larger set of factors. It seems reasonable that the association between
social status and health deprivations, which is already very complex to study in
nonmigrated populations, cannot be studied for migrants without adequately tak-
ing into account these other factors.

In this context it is necessary to discuss how to assess unhealthy behaviors (e.g.,
specific nutritional habits) of migrants that are expressions of their culture. If such
behavior is due to lack of knowledge or lack of possibilities to change living condi-
tions, it would be the expression of a deprivation. Alternatively, if such behavior is
understood as “informed voluntary otherness,” it would reflect cultural heterogeneity.

The association between socioeconomic status and health deprivation among
migrants becomes even more complex if the heterogenic distribution of health
risks and resources in the migrant population is taken into account. This heteroge-
neity is the expression of different individual attributes and different rates of eco-
nomic success within the group of migrants, differences that can also be found
in the indigenous populations of the host countries. In addition, the different
epidemiological situations in the countries of origin of the migrants have to be
considered, as well as different cultural backgrounds and beliefs. The question is:
what is the valid comparison group against which to measure possible health dis-
advantages of migrants? Comparisons with the indigenous population of the host
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| migration |
nature | | nurture I: physical environment | | nurture II: social environment

-differences in genetic - hygienic conditions - stress due to:
background - living/housing conditions - new, foreign living environment
=> no change over time - working conditions - loss of home, family, friends

- climate - language barriers

- violence (war, terror, persecution) - no residence permit status

- etc. - reciprocity

=> considerable and in part abrupt - differences in health care compared

changes over time/due to migration ~ to country of origin

- nutrition

- risk behavior (smoking, alcohol)

- social status in society

- gene environment interactions

- etc.

-=> considerable and in part abrupt

disease risks changes over time/due to migration

FIGURE 3.1. Possible positive and negative factors for health of migrants relating to “nature”
and “nurture” (Adapted from Spallek and Razum 2006.)

country are problematic due to the differences in distribution of health risks stem-
ming from different exposures during the life course, described later in this chap-
ter. Differences in health could, but need not, be the expression of health depriva-
tion. The other possible comparison group is the population of the country of
origin. The question in this case is: do risks of migrants increase or decrease after
migration compared to the population of the country of origin? This comparison
does not take the specific situation of the migrants in the host country into consid-
eration. Increases in risks compared to the country of origin could emerge without
deprivation in the host country, for example, as a consequence of lower physical
activity due to a better public transportation system or a job in an office.

When interpreting findings on the health situation of migrants, one should
keep in mind that migrants are likely to have a differing genetic background and
culture, lower socioeconomic resources in many cases, and differing health behav-
iors. It is an unacceptable simplification to generalize that migrants are poorer and
therefore have a poorer health status than the population of their host country. In
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fact, a multidimensional network of factors shapes the health of migrants. Thus,
the identification and quantification of the influence of particular factors may be
even more difficult than in a nonmigrant population. Nevertheless, as questions
on health inequalities and inequities continue to be raised, the objective of research
about migrant health should be to identify the specific risks and resources of
migrants, and which factors influence these risks. Such findings, ideally based on
theoretically founded empirical research, could be used to improve existing health
care systems and develop policies that are more adequate and fair.

In summary, the health situation of migrants is influenced by factors operating
in the country of origin as well as in the host country—and in some cases in the
transit countries—and acting at various phases in the lives of migrants. The nature
and importance of these factors has been difficult to determine and to quantify
empirically, as previous models of migrant health have lacked a crucial element,
namely an explicit time axis. For this reason, we describe in the following section a
new conceptual framework based on life course epidemiology published by Spallek
etal. (2011). Such a concept should not only include the main factors acting on the
health of migrant populations, but also make their temporal sequence explicit.

A LIFE COURSE MODEL FOR MIGRANT HEALTH
Periods of Migration

Migrant populations move through three basic phases of health transition during
their life course: (1) the period before migration, including in utero exposure and
the critical phase of early childhood, as well as other exposures in the country of
birth to occupational, environmental, food, and infectious agents; (2) the period
during the migration process itself; and (3) the period after migration.

In the first period migrants may be exposed to factors that are not—or only to
a lesser degree—faced by the majority population in the host country. The result-
ing disease risks are constituted during critical periods in early childhood before
migration and become manifest in later ages. Examples are higher risks for stom-
ach cancer due to infection with Helicobacter pylori, or liver cancer due to hepatitis
B or C. Another example may be the higher incidence of childhood leukemia, as
observed among Turkish children in Germany (Spallek et al. 2008): there is evi-
dence showing that infectious exposures due to unusual population mixing (pop-
ulations usually separated coming in contact with each other) modify the risk of
acute lymphoid leukemia (Kinlen 2004). In addition, factors might have existed
that lead to the decision to migrate, for example, exposure to war, terrorism, natu-
ral disasters, political repression, and so forth. These factors can be substantial
stressors and affect the physical and mental health of migrants in later life.

The second period—the process of migration itself, including sometimes long
stays in transit countries—is a sensitive phase. The migration process produces
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stress, which might in turn increase the risks for specific psychiatric diseases or
CVD. In the transit countries migrants at times face difficult living conditions, for
example, food shortages, discrimination, or exposure to violence. In the third
period, after the immigration process, migrants often live in poorer socioeco-
nomic conditions than the indigenous population of the host country, which may
increase disease risks by a process of accumulation. However, it is also possible
that migrants have either specific health benefits and resources (Spallek and
Razum 2008), for example, a high level of reciprocity in their communities (White
1997), or more favorable health behavior, for example, healthier nutrition, lower
levels of smoking and alcohol consumption (Reiss et al. 2010; Reeske et al. 2009),
which interact with the other risk factors and can result in lower risks for some
diseases.

There is evidence that the risk of several chronic diseases is influenced by early
childhood exposure, for example, stroke, allergies, and cancer (Reiss et al. 2010;
Reeske et al. 2009; Grau et al. 2010). Migrants often face different exposures in
their life course compared to the majority populations of the host countries due to
the different situation in their home countries (nutrition, hygiene, prevalence of
infectious diseases, etc.). The inclusive consideration of these influences and their
time scale in a life course perspective, currently an important theme in public
health/epidemiology (Ben Shlomo and Kuh 2002; Kuh and Ben Shlomo 2004;
Lynch and Davey Smith 2005), is still missing in the research on migrant health.

Life Course Model

Figure 3.2 shows the conceptual model developed by Spallek et al. (2011) for migra-
tion and health, which integrate the influence of exposures that migrants face
during their life course. This approach shows the different exposures of first-
generation migrants along the three periods: in the country of origin, during
migration, and in the host country. Depending on the age at migration, exposures
and critical periods, for example, during early childhood, can fall into the period
before, during, or after migration, and the accumulation of risk can take place in
one period or over several periods. These different exposures, which act at differ-
ent times during the life course, determine the disease risk of migrants. The model
helps to understand why, for example, chronic diseases arise at different times and
with different probability compared to the indigenous population of the host
country. In particular, exposures in early childhood in the country of origin are
included in the model. One example is the risk of obesity in adulthood, which is
influenced by exposures in the prenatal phase: restricted fetal growth and low
birth weight, both common problems in many low-income countries from which
migrants originate, increase the risk for obesity in adulthood (Gillman 2004). The
obesity risk of adult migrants thus is not determined solely by their nutritional
behavior and physical activity in the host country. Another example is the possible
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role of infections during childhood on the risks for specific cancers. For example,
the increased risks for lymphatic leukemia among Turkish migrants in Hamburg,
Germany, might be the result of a higher prevalence of exposure to Epstein-Barr
virus in Turkey before migration (Spallek et al. 2009). In the same study, lower
risks for gynecological cancers among women of Turkish origin might be explained
by the lower prevalence of exposure to human papilloma virus in Turkey. The
same might be true for Turkish women living in Sweden (Azerkan et al. 2008;
Beiki et al. 2009) and in north Holland (Visser and van Leeuwen 2007). Con-
versely, in other situations, higher HPV prevalence in the country of origin may
lead to increased cervical cancer risk over the life span of migrants, manifesting in
a higher cervical cancer incidence among migrants, for example, from South
American or south African countries in the respective host country.

Other important factors like family history, socioeconomic status, education,
and living conditions, as well as health behaviors related to nutrition, physical
activity, and alcohol and tobacco consumption, can come into play during differ-
ent periods of migrants’ lives. Accumulations and interactions of exposures in
migrants can occur in several ways, for example, the accumulation of “pack years”
can be changed by migration due to increased availability of cigarettes, targeted
advertising, increased income, change in behavioral norms, or increased stress
(Reiss et al. 2010; Reeske et al. 2009). Complex gene-environment interaction may
result in changes in the accumulation of the high-calorie diet described in the
adipose tissue overflow hypothesis (Bhopal 2000; Sniderman et al. 2006).

The health situation of the offspring of immigrants (the second generation) is
influenced by specific exposures, too. Differences in genetic endowment can be
passed from parent to offspring, for example, a darker skin type, and can result in
specific health situations like lower risks for skin cancer or access barriers due to
discrimination. Besides genetic factors, parents may pass on other aspects to their
offspring. For example, cultural beliefs, health behaviors (nutrition, smoking and
alcohol consumption), reproductive choices, and physical activity are influenced
by the parents’ lifestyle and behavior. Specific cultural beliefs and behaviors of
ethnic minorities may persist over generations. Socioeconomic conditions of the
parents determine the socioeconomic situation of oftspring during childhood and
can have a persisting influence in later life (Dragano and Siegrist 2006). The legal
status of the parents can influence the health situation of their families and oft-
spring, for example, due to lower access to health care or favorable living condi-
tions. Thus, despite acculturation, the health situation of members of second-
generation ethnic minorities may differ from that of the majority population. The
health situation of the second-generation is different from the health situation of
first-generation migrants because the former did not face the exposures in the
country of origin and during the migration process. Moreover, they may to some
extent be more acculturated or segregated than their parents. Higher disease risks
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of migrants might converge with the risks of the majority population in the sec-
ond-generation or in younger birth cohorts, as studies about cancer risks among
migrants in the Netherlands (Stirbu et al. 2006), British Columbia, Canada (Au
et al. 2004), and Germany (Spallek et al. 2009) show, or remain stable, as demon-
strated about the risk of skin cancer in a study among Turkish migrants in Ham-
burg, Germany (Spallek et al. 2009).

Acculturation can be a crucial factor for changes in health-related behavior
after migration or between generations. With “dietary acculturation,” for example,
dietary habits of ethnic minorities and migrants often become less healthy due to
increased intake of fat, sugar, salt, and processed food (Gilbert and Khokhar 2008).
During “nutrition transition,” dietary changes can be accompanied by changes in
physical activity and obesity trends (Satia 2010). However, there are several differ-
ent instruments and ways to measure acculturation depending on the different
underlying conceptual models (Thomson and Hoffman-Goetz 2009). The rela-
tionship between acculturation and changing health behaviors might differ
depending on the ethnic group examined and the measure of acculturation used
(Gilbert and Khokhar 2008; Ayala et al. 2008).

The life course approach to migrant health research takes into consideration
the different factors acting over the life span of migrants that researchers have to
consider when describing and interpreting the current health status of migrants.
So far, not all aspects of this framework have been empirically confirmed at an
appropriate level of evidence, or specifically for migrants (in some cases, convinc-
ing evidence is available from studies of nonmigrants). For example, the influence
of nutritional and hygienic conditions in early childhood on stroke and stomach
cancer needs to be supported with further evidence from prospective migrant
studies. Additional research on the associations and interactions of the environ-
mental, genetic, and behavioral factors and their changes during the life course
would allow a more detailed understanding of the health situation of migrants and
how it changes over time—both in absolute terms and relative to the health of the
majority population in the host country.

METHODOLOGICAL ISSUES

Ideally, an analysis of migrant health should include all aspects mentioned in Fig-
ure 3.1, that is, genetic background, situation in the country of origin, exposures
during the migration process and in transit countries, the situation in the host
country, and the attributes of the individual. Only if all interacting factors are
understood (and controlled for, if necessary) can the influence of a single factor be
analyzed appropriately. We need to better grasp these complex interactions and
potential confounders to be able to analyze specific sets of factors in a more deter-
ministic way.
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Difficulties of Longitudinal Designs

Further studies about migrant health should aim to analyze the influence and
interaction of factors falling in the “nature” and “nurture” categories when com-
paring disease risks of migrants to those of indigenous populations. A focus should
be on the timing and dynamics of exposure. This will make it possible not only to
describe point prevalences or risks of diseases but also to show periodic differ-
ences in disease development. Studies including all these factors require a longitu-
dinal follow-up not only of the migrant population but also of the population in
the country of origin and that in the host country. Such studies pose enormous
methodological challenges (Razum and Twardella 2002; also see chapter 12, by
Jasso, in this volume). An appropriate instrument to examine life course aspects
are prospective birth cohorts; however, such studies are very difficult to implement
with first-generation migrants because these persons would have to be included
before migration, while still in their countries of origin, before they even know
that they might migrate in the future. Given these obvious obstacles, a retrospec-
tive exposure assessment has so far been the most common method of choice in
migrant studies. Clearly, studies attempting to retrospectively assess exposures
and collect information about early childhood face several problems, such as recall
bias, missing data, and so forth. These problems increase if data from an econom-
ically less developed country of origin are needed. However, in some countries of
origin, such as Turkey, the quality and quantity of health data is improving. New
mortality and disease registries are being set up, thus providing new opportunities
for transnational migrant health research (Razum and Twardella 2002). In other
countries of origin, there are still far too little data available for such studies.

The Challenge of Selecting Suitable Comparison Groups

Researchers need to consider which population(s) the health status of a migrant
population should be compared to—in particular, when transnational epidemio-
logical studies are possible. Comparisons can be made relative to

the population of the host country,

the second generation,

the population of the country of origin (the general population or those of
similar ethnic background as the migrant group), and

migrant populations of the same origin that have migrated to other host
countries.

Each comparison answers a different research question relevant to life course epi-
demiology.

Figure 3.3 provides an overview of the possible comparisons of the health status
of a migrant population. The choice of the appropriate comparison population
depends on the study question. Comparison 1 offers one way to study the possible
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FIGURE 3.3. Four possibilities for comparing health of migrants with health of other
populations. (Spallek et al. 2011.)

healthy migrant effect at the time of migration, that is, whether the population
intending to emigrate is healthier than the general population of the country of ori-
gin (PO), a self-selection effect. Comparison 2 is the most common approach toward
analyzing the health of migrants, namely a comparison of the health of an immi-
grant population (MP1) to the health of the majority population of the host country
(PHz). This approach allows for the investigation of differences in exposure, behav-
iors, and in access to care. Comparisons 3 and 4 are approaches that are not used
frequently at present. Comparison 3 investigates the health of a population who
already has migrated (MP1) relative to the health of the population in the country of
origin (PO), thus adding information about factors that are due to the migration
process and the social and health situation in the host country. Comparison 4 adds
information about the influence of factors specific to different host countries (MP1
vs. MP2), for example, differences in the structure of the respective health systems
that might affect access of migrants to care, and thereby their health status.

Studies including all these factors and study populations are difficult to con-
duct, but they are useful for analyzing the influence and interaction of factors from
“nature” and “nurture” categories on disease risks of migrants compared to indig-
enous populations. Such approaches will make it possible not only to describe
point prevalences or risks, but also to show periodic differences in disease genesis.
Such approaches could also provide opportunities to study questions such as the
following:
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Is development of diseases determined, accelerated, or decelerated by specific
exposures in specific periods of the life course?

Does exposure A cause the outcome of interest only in conjunction with
exposure B?

To what degree do differences in the health of migrants relative to the health
of the indigenous population of the host country originate from the situation
in the country of origin, the migration process itself, or the situation in the
country of immigration?

An ideal life course study of the health of migrants would comprise all four of
these comparisons and so give new insights into the research questions raised.
Furthermore, including additional comparison groups besides the population of
the host country will contribute to producing more detailed information on the
influence of exposures during the periods before, during, and after migration.
While this ideal study is likely to remain elusive, some of its features may be feasi-
ble in new collaborative studies. As is common for observational epidemiological
studies, the complete set of factors and confounders relevant for health in a
migrant’s life course cannot be investigated in one comprehensive study. In any
case, researchers need to keep in mind possible effects of the unmeasured factors
during analysis, interpretation, and dissemination of their results.

CONCLUSION

The health of migrants is determined by factors that operate in different phases of
their life course and that may be considerably different from factors operating during
the life course of members of the majority population of the host country. This strong
temporal component has to be reflected by conceptual models of migrant health.
Researchers studying migrant health should consider not only risks and exposures in
the host country of migrants but also during the migration process and in the country
of origin. Studies of members of the offspring and of ethnic minorities should con-
sider exposures of the parental generation and the possibility that specific behaviors
and risks are passed on to the next generation. Studies taking this life course frame-
work into account will provide new insights into the development of disease and the
health situation of migrants. For example, analyses of the change of cancer risks over
time since migration or between migrant generations can provide new insights into
the causes of cancer, critical periods during the life course, promoting factors (e.g., the
stimulation of the immune system in early childhood), influence of genes and envi-
ronment, and latency periods of the different processes (Arnold et al. 2010).

We believe that intense discussion is essential for further developing the theo-
retical framework and further adapting statistical methods (e.g., multilevel or cross-
classified models) to the needs of migrant health research with the aim of improv-



LIFE COURSE EPIDEMIOLOGY 53

ing future empirical studies. Our own research focuses on extending the proposed
concept of life course epidemiology in such a way that it can be applied to the oft-
spring of migrants and ethnic minorities who have not migrated themselves.

NOTE

This chapter is an adapted and extended version of ] Spallek, H Zeeb, and O Razum, “What
do we have to know from migrants’ past exposures to understand their health status? A life
course approach” Emerg Themes Epidemiol (2011) 8(1):6. Available at: http://www.ete-
online.com/content/8/1/6.
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INTRODUCTION

Traditionally in public health research and practice, making health comparisons
between migrant and native populations based on secondary data from routine
health information systems has been useful for monitoring health problems, gen-
erating causal hypotheses, and distinguishing between the role of environmental
and individual characteristics (MacMahon 1960). A very well known example is
the study on gastric cancer using mortality data in which Japanese-born people
living in the US were compared with native-born whites and Japanese descendants
born in the US (Haenzel and Kurihara 1968). As noted by the authors, there were
several possible explanations for why gastric cancer mortality rates among
Japanese-born immigrants were greater than among the second generation of
Japanese born in the US, and also greater than rates among whites born in the US.
Differences in the induction period of disease, genetic characteristics, and cultural
factors related to nutrition were some of the possible explanations. In any case,
such studies could be carried out because of the availability of routine data like
mortality and morbidity records, which include information that indicates migrant
status, such as country of birth or nationality.

Today, with migration being a worldwide phenomenon (IOM 2010), we need
more than ever to collect routine migrant health data, including data on health
determinants such as housing, work, nutrition, and health-related behavior, for
monitoring and explaining migrant use of health services and migrant health
status. The premise is simple: before embarking on any new study of migrant

59



60 QUANTITATIVE METHODOLOGICAL APPROACHES

populations, we must assess whether some of the information of interest has
already been collected by routine health information systems and whether the
data is available and sufficient for research purposes. In this chapter, our aim is to
identify the health information systems in European countries that are most useful
for migrant health studies. For a discussion of US health information systems see
chapter 5 in this volume, by Singh. Here we look at both official registry datasets
and major health surveys. Official registers such as birth and death registers, but
also cancer and other morbidity registry-based information systems, offer an
excellent opportunity for migrant health research, at least in some countries. As an
example of such registry-based research, we take a close look at a Spanish study on
mortality within an immigrant population shortly after arrival in Spain. In terms
of the use of surveys as health information systems, in addition to national surveys
it is notable that an increasing number of international surveys have emerged that
contain valuable information on migrant health status. We illustrate migrant
health research based on survey data by looking at a recent study on migrant
health that uses data from the European Working Conditions Survey (EWCS) of
2005. Subsequently, we review the major strengths and weaknesses of using exist-
ing datasets for migrant health research and formulate recommendations that
might help counter some of the limitations. We then provide a response to the
question of how to find a data source that can be used to answer a specific research
question. We end with some concluding remarks and highlight two fundamental
recommendations on the use of existing health information systems for grasping
insights into the issue of migrant health.

TYPES OF HEALTH INFORMATION SYSTEMS FOR
MIGRANT STUDIES

Countries differ considerably in the availability of health information systems that
allow for migrant health research: while countries like the US and Australia gener-
ally have a substantial amount of relevant information, in the majority of Euro-
pean countries health data by migrant status or ethnic group is rarely collected,
with the United Kingdom, Sweden, and the Netherlands being important excep-
tions (Mladovsky 2007). Health information systems can be of different types: (1)
birth and death registers, (2) cancer and other morbidity registers, (3) health care
utilization data, and (4) health surveys and other surveys concerned with broader
issues such as living standards or work/labor characteristics, which also often
include data on health status and social determinants of health. Within these
information systems, migrant status may be indicated in several ways: by foreign
birth, by foreign citizenship, or by indicators of movement into a new country to
stay temporarily (sometimes for as little as a year) or to settle for the long term or
permanently. Unfortunately, migrant status is often conflated with race, member-
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ship in an ethnic or religious minority group, or indigenous minority status, or it
is restricted to the specific category of asylum seekers and refugees. However, none
of these indicators of migrant status are equivalent, and the use of different indica-
tors and nonstandardized or poorly defined indicators poses a particular problem
for consistency in scientific research and within larger public policy debates. For a
deeper discussion of the question of how migrant status is indicated, see chapter 2
in this volume, by Rodriguez-Lainz and Castafieda.

Registers

Registers are formed by a continuous and systematic collection of data on all indi-
viduals or issues of interest. Birth registers, for example, include all people born in
a geographic or administrative area, while death registers are made up of informa-
tion on all of the deceased. Some of these registers collect data on all individuals
that have experienced a specific form of morbidity, such as cancer. Such morbidity
registers can be population based or hospital based.

Birth registers can be important tools for exploring the issues of perinatal mor-
bidity and mortality because low birth weight and preterm delivery are important
predictors of sickness, illness, and death during the first months or early years of
life. Several studies have examined these reproductive outcomes in foreign and
migrant women, showing that there are differences in both the direction and
strength of the association in comparison with native populations (Guendelman
et al. 1999; Agudelo-Sudrez et al. 2009). For example, some studies suggest that
newborns of immigrant mothers have better outcomes than children born of native
parents (Singh and Yu 1996), and it has been argued that there is a “healthy immi-
grant effect” (i.e., migrants having better health outcomes compared to natives,
despite lower socioeconomic status and limited access to health care). But there
might be additional protective factors, such as genetic makeup or healthy behaviors
during pregnancy, that are linked to the country of origin. Such hypotheses, how-
ever, can rarely be fully explored because such detailed information is not typically
included in birth registers. When using birth registers, we must take such limita-
tions into account. Furthermore, the quality of the data in birth registers must be
closely evaluated. For example, some authors have reported that birth weight infor-
mation is often more incomplete for migrants compared to natives and that such
discrepancies in the quality of the data can be regionally specific (Rio et al. 2009).

In addition to birth registers, mortality statistics are probably the most com-
mon basic health data that can be used for migrant health research. For example,
in one study mortality data was used to determine and quantify variations in dia-
betes mortality by migrant status in different European countries (Vandenheede et
al. 2011). This study indicates that the overall pattern is one of higher diabetes
mortality among migrant groups and that there are important differences in this
disease according to the country of origin (the highest rate is observed for migrants



62 QUANTITATIVE METHODOLOGICAL APPROACHES

from South Asia). The authors bring to light some methodological considerations
related to registration issues. For instance, data from some countries were obtained
from population censuses linked with the mortality registers (Belgium, the Neth-
erlands, and Denmark), whereas data from other countries were unlinked. The
unlinked data are susceptible to numerator-denominator bias; for example, differ-
ences between measurements of the country of origin in both sources (population
census and mortality register). Another possible source of error may be under-
registration of resident migrant groups either in the population census or in the
mortality register. Underregistration of migrants in the census is rather unlikely in
most European countries due to rigorous data collection—with the exception of
specific areas where there are large numbers of unauthorized migrants or asylum
seekers—but underregistration of deaths may be more substantial due to the
return of many older migrants to their countries of origin prior to death.

In relation to specific causes of death, in Canada and Australia, also using data
from individual mortality records, Kliewer and Smith (1995) found that breast
cancer mortality rates among women in the majority of migrant groups shifted
over time from the rate observed in their country of origin toward the rate of the
native-born population in the destination country. These findings indicate, once
again, that environmental and lifestyle factors associated with the new place of
residence influence the health of migrants. A recent mortality study on cardiovas-
cular disease in six European countries (Bhopal et al. 2011), using country of birth
as an indicator of migrant status, highlights the relevance of cross-country com-
parisons. For instance, circulatory mortality was similar, for men and women,
across countries for migrants born in India. However, for other groups (i.e., those
born in China, Pakistan, Poland, Turkey, and Yugoslavia) there were substantial
between-country differences. While health information systems in most European
countries are not designed to identify people by migration status, death registers
maintained in many countries are the exception to the rule. A study on the avail-
ability of large-scale epidemiological data on cardiovascular diseases and diabetes
among migrants and ethnic minorities in the EU found that national death regis-
ters that allowed for disaggregation according to ethnicity or migrant status were
available in twenty-four countries. Country of birth was used as an indicator in
fifteen countries, citizenship in eight countries, and nationality in seven countries
(some countries used more than one indicator) (Rafnsson and Bhopal 2009).

Surveys

The second category of health information systems that can be used for migrant
health research are surveys of representative samples of a country or region’s entire
population. Because of the absence of indicators of migrant status in official registers
in many countries in Europe, researchers are often dependent on survey data. While
migrant health research using survey data has a longer tradition in countries such as
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the US (see chapter 5, by Singh), in Europe such research has not been undertaken
until recently. Migrant health research can be based on health surveys (including
health interview surveys and health examination surveys), but also on surveys of
broader issues such as living standards or working conditions that include some lim-
ited information on health status or health care use. Sometimes, more general sur-
veys are supplemented by targeted surveys aimed at hard-to-reach population groups
and qualitative investigations (WHO 2010a). Since many of these surveys, such as the
European Working Conditions Survey and a number of National Health Surveys, are
carried out periodically, they could—in addition to registers—be considered as rou-
tine data collection systems for monitoring migrant health (see sidebar 4.1).

SIDEBAR 4.1 CASE STUDY INVOLVING THE USE OF SURVEY
INFORMATION FOR MIGRANT HEALTH RESEARCH

This first case study attempts to illustrate an example of research in the field
of occupational health and migration by the use of existing survey databases
(Working Condition Surveys) (see Ronda-Pérez et al. 2012).

Rationale

International migrants were estimated at 214 million in 2010. Migrant work-
ers (those who migrate for employment) and their families account for
about 90% of all migrants. However, very few studies have critically evalu-
ated the occupational health issues of migrant workers.

First Aim of the Research

The primary aim of the research was to describe and compare employment
arrangements in migrant and nonmigrant workers in Europe.

Method

1. Source of data: Fourth European Working Conditions Survey 2005
2. Request of the dataset: the data is available free to all registered users
intending to use it for not-for-profit purposes at http://www.euro-

found.europa.eu/surveys/availability/index.htm

3. Format data: SPSS
Scope of the survey: 29,766 European workers were interviewed in
31 countries (all EU25 member states plus Bulgaria, Croatia, Norway,
Romania, Turkey, and Switzerland), answering 103 items on a wide
range of issues regarding their employment situation, working
conditions, safety, training, and work-related health problems. All
interviews were conducted face-to-face in the respondent’s own
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household. Response rate ranged from 67% (Czech Republic) to 28%
(Netherlands).
5. Indicator of migration: nationality (<1% of the information is missing)
6. Analysis: prevalence rates adjusted for age, gender, and education level

Potential Benefits of the Use of the Working Conditions Survey

Conducting an international survey in many different countries and lan-
guages is demanding in terms of organizational planning and procedures.
This survey provides a unique source of information on the conditions of
work in all European countries and a source that is entirely comparable (the
same questionnaire was used in all countries covered). It can be used to
carry out detailed analysis of working conditions according to different
employment characteristics or sectors of activity. It also allows for analysis
of the current situation in the context of the last fifteen years as this is the
fourth time this survey has been conducted. Moreover, most of the pub-
lished studies only use information about those work-related health prob-
lems in workers affiliated with social security systems, leaving out of reach
some specific groups such as those who are self-employed and workers in
the informal economy, who are included in this survey.

Limitations of the Dataset

First, the small number of migrants surveyed makes subclassifications diffi-
cult, precluding the possibility of carrying out an analysis by region of origin
and giving rise to wide confidence intervals in the estimations.

Second, there remain issues around the validity of comparing self-
reported measures of working conditions across different countries with
distinct cultures, attitudes, and regulations.

Third, nationality has been used as an indicator of migrant status.
Migrants may take the nationality of the country in which they reside, which
makes the groups under consideration heterogeneous and does not avoid
possible bias due to poor classification. Important information not included
in the survey, such as length of migrants’ residence in the host country, is
another limitation.

Finally, the migrant sample might not be representative of migrant work-
ers in Europe in general. Specifically, the undocumented could be under-
represented. In many cases individuals working illegally may be exposed to
worse working and employment conditions and may experience more seri-
ous discrimination and exploitation, and thus the associations could be
underestimated.
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However, countries differ considerably in the availability of survey data that
allows for migrant health research. For a valuable overview of available health and
migration data collected in surveys at the national level in several European coun-
tries, see the research note “Migration and Health in the EU” written for the Euro-
pean Commission by Mladovsky (2007) and updated overviews reported in Juhasz
etal. (2010) and Rechel et al. (2011). Another valuable overview of existing surveys
that might be considered for migrant health and health care usage research is the
Migrant and Ethnic Minority Health Observatory (MEHO) atlas (http://www
.meho.eu.com). The MEHO atlas contains twenty-three maps that depict the avail-
ability of information both in registries and in surveys on migrant status in differ-
ent health fields in European countries.

Comparison of migrant health status between countries offers valuable insights
into the way the sociopolitical environment might act upon the link between
migrant status and health. Such comparisons require the availability of multicoun-
try datasets containing comparable information. In recent years, several interna-
tional surveys have been set up that include useful information on both migrant
demographics and health. Some of these datasets are restricted to European coun-
tries, while others have a broader frame of reference and include information on
the US and other nation-states. The European international datasets are often
funded through the European Commission’s Framework Programs, the European
Science Foundation, and national funding bodies. For some of the surveys, com-
parability is achieved with centralized support and coordination of the national
surveys by Eurostat, the Europe Union’s statistical office. In the US, the Joint
Canada/United States Survey of Health (JCUSH) of 2002-2003 constituted the
first effort to collect information on health status using a standardized approach
and a single survey across the two countries. Though the survey took place only
once, the results have been useful for making migrant health comparisons; for
example, the survey results were used to compare health disparities in access to
care, receipt of health services, and health status based on race and immigrant
status (Lasser et al. 2006).

In Table 4.1, we provide a description of some of the key surveys from the Euro-
pean Union that are useful for migrant health research. It should be noted that the
list is not exhaustive. In the European Union cross-national comparisons among
member states are of primary importance due to shared policy targets related to
social issues. In the United States, surveys that would provide for such cross-
national comparisons are more limited.

In some survey-based European datasets, the number of participating immi-
grants is large enough to allow analyses of migrant health at the national level. For
each of the datasets listed in table 4.1, we describe characteristics of relevance to
migrant health research. For each of the datasets listed in table 4.1, we report the
objective and focus of the survey, the mode of data collection, including whether
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it is a one-time, repeated, or panel survey, the number of countries covered, and
some remarks that are specifically relevant for migrant health research. We also list
the available health indicators and the different indicators of migrant status or
ethnicity for each survey.

STRENGTHS AND WEAKNESSES IN THE USE OF
ROUTINE HEALTH INFORMATION SYSTEMS FOR
MIGRANT HEALTH RESEARCH

The challenges of conducting health research with migrant populations are huge
(see chapter 2 of this volume). Here, we look specifically at the major strengths and
weaknesses of using routine health information systems for national and interna-
tional migrant health research. Throughout we also formulate some recommenda-
tions. For an additional and more extensive consideration of challenges more spe-
cifically related to the European context, we refer to Levecque et al. (2012).

When health information systems gather the same information on health and
migrant status at different points in time, research into the dynamics of the link
between migration and health becomes possible. One way of approaching these
dynamics is to look into health trajectories of individuals. A health trajectory
refers to the pattern of health experienced by an individual over time, which is
assumed to result from multiple factors operating in genetic, biological, behavio-
ral, social, cultural, environmental, political, and economic contexts that change as
a person develops. Understanding the course and causes of change in health over
time allows anticipation of those at greatest risk for adverse trajectories and events
and creates the possibility for control by influencing the trajectory itself. In addi-
tion to health trajectories, the dynamics of the link between migration and health
may also be approached from a trend perspective. Trend analysis is a method of
time series data (information in sequence over time) analysis that is useful in
(1) detecting general patterns of a relationship between associated factors or vari-
ables and (2) projecting the future direction of this pattern. A trend analysis might,
for example, reveal how the strength of the link between migrant status and health
changes over time in a specific country or for a specific migrant population. In
addition, if there is comparable data for different regions or nations, comparative
analyses of health information systems might also reveal how meso and macro
features, such as specific health care system arrangements or specific migration
and integration policies, might impact migrant status, health, and possible inequi-
ties in comparison to the native population. If the number of migrants is large
enough in registers or surveys, important between-group differences within the
migrant population might also be revealed.

In many European countries, information that allows for the study of the health
of migrants is simply lacking. When data on migrant status is available, migrant
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indicators and definitions used in registers and surveys often differ from country to
country, thereby limiting the possibility for conducting comparative studies on
migrant health and health care use (Rechel et al. 2011; Levecque et al. 2012). The
diversity in available registry-based migrant health data for health care in Europe
for example, has been reported recently by Smith et al. (2009). In their overview, it
is shown that only eleven of twenty-seven European countries have registry data on
health care use that enable identification of migrants. The picture is somewhat dif-
ferent for migrant health research based on surveys, since in recent years several
international surveys have become available that enable migrant health research
both from a national and a cross-national comparative perspective. When the
focus on migrant health (and health care use) is not primarily at the national, but
at the cross-national level the scientific endeavor is yet more complex, reflecting—
among other things—additional methodological costs (Levecque et al. 2012).
When registers or surveys contain the necessary information on health, migrant
status, and their determinants, another common problem encountered in migrant
health research based on existing health information systems is related to the small
sample size of migrants, or in the case of registers, population size. In registers,
especially clinical ones, small population size is often related to barriers in access to
health services (Ingleby 2009). In survey research, this might be due to the relatively
small size of migrant communities in many geographic areas, but also to usually low
response rates among migrants (Mladovsky 2009; Juhasz et al. 2010). These low
response rates may have several causes, a major one being language problems or
distrust of government or other institutions (Levecque et al. 2009). For specific
migrant groups such as asylum seekers or undocumented migrants, information is
often completely lacking. As oversampling is often required in surveys or clinical
studies in order to yield statistically relevant information on smaller subgroups of
the population, and as researchers tend to be from the ethnically dominant, “native”
population, mainstream medical research has for a long time favored homogenous
samples, excluding migrants and ethnic minorities (Ingleby 2006). Small sample or
population sizes can lead to ineflicient estimates as well as biased estimates if the
“not covered” migrant population has a significantly different sociodemographic
and health (or health care use) profile. One way of dealing with small sample size is
to pool datasets from several years, as, for example, Levecque et al. (2009) did when
analyzing migrant health based on the Belgian Health Interview Surveys of 2001
and 2004. This pooling strategy is of course only an option when the same required
information is available in the datasets one wishes to pool. However, when trying to
address the problem of low sample or population sizes, researchers should recog-
nize that the link between participation and survey error is not completely straight-
forward and studies with low response rates may in fact be less biased than studies
with high response rates (Levecque et al. 2009). Whether rates are biased or not, a
consequence that is inherent in the case of small sample or population sizes is that
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comparison between subcategories of migrants is often not possible. Small sample
size could thus lead to an inaccurate picture of migrant health when significant dif-
ferences within migrant groups exist.

Another weakness in migrant health research based on existing health infor-
mation systems is related to what has been called the “denominator problem.
Censuses and municipality registers of the population form datasets that are cru-
cial to getting insight into the size of the migrant population in a specific location
(e.g., country) at a specific point in time. Such information is necessary for data
collection or statistical analyses, buta common problem in migrant health research
is that migrant population size is often unknown or based on inaccurate estimates
(WHO 2010a). One consequence of the denominator problem is that even when
health information is available, data might be misleading if not adjusted for age,
sex, socioeconomic, and migrant status. This also raises the question of which
groups migrants should be compared to: is it the host population, other groups of
migrants, or the population in the country of origin? Thus far the latter compari-
son has hardly been addressed through research, but may yield particularly valu-
able information on how migration has affected those who have moved from one
country to another (Rechel et al. 2011).

Especially for migrant health research based on survey data, validity is an issue
that needs serious consideration. While survey data in general have the advantage of
containing a large number of indicators and are not generally restricted to specific
health outcomes such as mortality, one of the major challenges with population-
based surveys is that, as with health interview surveys, they are often confined to
subjective measures of health such as self-reported health, which brings up concerns
about cross-cultural differences (Ingleby 2009). However, this can be addressed to
some extent by the use of anchoring vignettes, in which respondents are asked to
indicate the health status they would attribute to a hypothetical person (Salomon et
al. 2004).

As for migrant health research on mortality more specifically, a complicating
factor in such studies is that migrants often return home when they become old or
sick (Ingelby 2009). This may lead to a significant underestimation when migrant
mortality statistics are based on death registers (Mladovsky 2007). Sidebar 4.2
presents a case study illustrating the use of register data provided by the Spanish
Institute of Statistics to estimate mortality from cardiovascular diseases among
recent immigrants in Spain.

HOW TO FIND A DATA SOURCE TO RESPOND TO A
SPECIFIC QUESTION

Let us suppose that we have a research question on migrant health and we want to
answer it using the data found in existing information sources. One suitable
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SIDEBAR 4.2 CASE STUDY INVOLVING THE USE OF REGISTER
INFORMATION FOR MIGRANT HEALTH RESEARCH

This second case study illustrates the use of mortality data to compare the
pattern of cardiovascular disease in migrant and nonmigrant populations
(see Regidor et al. 2009).

Rationale

The magnitude of mortality from cardiovascular diseases varies widely in
different parts of the world. The genetic and environmental factors that
explain these patterns of mortality are not well known. Studies of mortality
in immigrants can provide some clues to help identify these factors. One
type of investigation of immigrants that can provide relevant information is
the study of migrant populations that refer to a recent period, shortly after
their arrival in the host country. As time passes, immigrants may adopt
health-related attitudes and behaviors of the host country, such as tobacco
use, dietary practices, and physical exercise.

Aim
The primary aim of this study was to estimate mortality from cardiovascular
diseases among recent immigrants in Spain.

Method

1. The source of data was the municipal population register and the cause-
of-death register, 2000-2004.

2. The data were provided by the Spanish Institute of Statistics.

3. The indicator of migration was country of birth.

4. The analysis focused on relative differences (ratios) in the mortality rates
by cause of death according to birthplace

Results

Immigrants from sub-Saharan Africa had the highest mortality rate ratio for
cardiovascular diseases overall (2.04), while those from South America had
the lowest (0.64). These groups of immigrants also showed the highest (1.95)
and lowest (0.60) mortality rate ratio from ischemic heart disease. Immi-
grants from eastern Europe also had higher mortality from ischemic heart
disease than did the Spanish population. Immigrants from Central America
and the Caribbean were the only group in which the rate of mortality from
cerebrovascular disease differed significantly from that of the Spanish popu-
lation, whose mortality rate was 1.97.
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Limitations

Information about population and deaths was taken from different sources;
therefore a numerator/denominator information bias could exist with
regard to the country of birth. No information was available on the duration
of residence in Spain.

approach to finding the databases tailored to a specific research question is the one
proposed by Grady and Hearst (2007). Specifically, these authors suggest that after
reviewing the specialized literature, the researcher must make a list of predictor
variables (possible causes) and outcome variables (damage to health) whose rela-
tion could help answer the research question. Then it is necessary to identify the
databases that may contain these variables and assess the migrant-specific data
available in those databases. In this assessment, it is critical to know the different
institutions that may have databases of interest for migrant health issues and
related topics. Sometimes these data sources do not contain the specific variables
of interest; nevertheless, they may contain variables that approximate the phe-
nomenon one wishes to study, and it must be determined if these approximations
are sufficient for addressing the research question. Finally, population sizes and
the limitations regarding quality of data must also be considered.

A good strategy to reduce the time it takes to select databases is to consult
researchers or administrators who have knowledge of and/or experience with dif-
ferent datasets, such as key experts for the European Commission or European
Council on specific topics (e.g., migration), or to contact persons working for
institutions that finance the organization of population surveys (e.g., the Research
Council Flanders in Belgium). These experts can evaluate the suitability of differ-
ent databases to the proposed research questions. Once the best database has been
identified, the next step, if necessary, is to formally request access to the database
from the responsible person in the institution that owns it. Finally, once the data
are available, the researcher must establish the specific hypotheses, define the sta-
tistical methodology, and analyze the data.

Another option for studying the relation between a predictor variable and a
specific outcome is to combine two or more databases. That is, one data source
may contain information on an individual characteristic and another data source
may contain information on some health measure like morbidity or mortality. As
has been mentioned previously, this possibility depends on the data sources hav-
ing a personal identifier for each individual, so that the sources can be linked. This
also presupposes that the problems of confidentiality that are sometimes raised by
this type of linkage have been resolved.
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RECOMMENDATIONS AND CONCLUSIONS

The forementioned strategies address the limitations of migrant health research
based on existing health information systems; in this section, we would like to
stress two issues more specifically.

The first is evident and has already been well formulated by many others before
us (e.g., Juhasz et al. 2010; WHO 2010b): countries need to step up efforts to
address the current lack of data. There is a need for standardized definitions and
the inclusion of relevant questions on migration and health in existing data collec-
tion sources such as censuses, national statistics, and health surveys, as well as in
the collection of routine health information. Ideally, minimal additional require-
ments should be added to existing data collection systems. Such systems should
allow duration of stay to be assessed (in European countries, for example), include
the descendants of migrants, and be uniform across Europe (Razum 2006) and
internationally. At the same time, these efforts must ensure respect for the princi-
ples of confidentiality, informed consent, and voluntary self-identification (Rechel
et al. 2011).

The second recommendation is related to the first, and stresses the possibility
of linkage between datasets, such as health surveys with census forms, population
registers and statistical data systems (which combine administrative sources and
population registers) in order to obtain the necessary information for migrant
health research. In the European Union, such data sources are recognized as “offi-
cial statistics sources” by the Council of Europe (INED 2007). In the official statis-
tics sources of the 27-EU countries, for example, information on country of birth
is available in all countries but Latvia and on citizenship in all countries but Latvia,
Slovenia, and the UK. Data on ethnicity/nationality is available in thirteen coun-
tries and religion in fourteen countries (MEHO atlas).

Another prerequisite for linkage of datasets in the EU is the availability of per-
sonal identification numbers, such as government issued IDs. However, many
countries are reluctant to implement a transnational identification system due to
historical, political, and ethical concerns (Smith Nielsen et al. 2009; Levecque et al.
2012). In some countries, for example, in Belgium, the use of personal identifica-
tion numbers enables linkage of official datasets in theory, but at the moment, the
Belgian Commission for the Protection of Privacy is implementing privacy laws so
strictly so that in practice it looks very unlikely that researchers would be given
permission to analyze linked data on migrant health, even if it is sufficiently anon-
ymous. In some countries, such as the UK, migrant health research is rapidly
developing (e.g., Fischbacher et al. 2007; Hippisley-Cox et al. 2008) through the
linkage of primary and secondary care datasets, with linkage to census data being
the next challenge. The potential for linking European datasets is considerable
(Bhopal 2009). Major advances have already been made in using linkage to explore
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ethnicity and health in the Netherlands (Bos et al. 2002), Sweden (Hedlund et al.
2008), and Denmark (Norredam et al. 2011).

The unique opportunities to study migration, ethnicity, and health by linkage
of register-based datasets in Denmark have been very well demonstrated by
Norredam et al. (2011), who linked the Danish Cancer Registry, Psychiatric
Research Register, National Patient Register, National Health Service Register,
Injury Register, and Medical Birth Register with registers of Statistics Denmark
and the Civil Registration System. These linkages were enabled by a unique indi-
vidual identification number (CPR number). The study shows that register-based
research on migration and ethnicity requires well-defined categories and that
objective definitions are most often based on data about one’s own and/or parents’
country of birth and date of arrival in Denmark. These variables facilitate follow-
up over time and comparisons between generations. In addition, the Danish
Immigration Service registers data on migration status, nature of residence per-
mit, and length of asylum procedure, which can be used to distinguish refugees
from family reunification immigrants (Norredam et al. 2011).

In summary, though health data by migrant status is sometimes available in US,
Australian, Canadian, and New Zealand health information systems, various
methodological challenges exist for its effective use. In Europe, some countries do
not routinely collect health data by migrant status (Juhasz et al. 2010). While the
Netherlands and the UK have significant experience in conducting population-
based surveys that also contain information on migration status or ethnicity,
countries such as Belgium, Germany, and Spain have only recently started to
include such variables in health surveys of the general population. The newer EU
member states generally do not include variables on migration status in their
health registries or surveys (Rechel et al. 2011; Levecque et al. 2012). The need for
better health information systems on migrants has not been unrecognized, as can
be seen, for example, in the conclusions of the European Council (Council of
Europe 2010) and declarations and recommendations of the Council of Europe
(Committee of Ministers 2006; Council of Europe 2007). Until recently, however,
these calls for more accurate migrant health data failed to elicit improvements in
health information systems in many European countries (Rechel et al. 2011).

The sources described here are tools that can be very useful in improving
knowledge about the health status of migrant populations and in developing strat-
egies to improve their health. Moreover, the availability and relative ease of use of
these tools make it possible to obtain a high return on the information they pro-
vide. However, some considerations must be taken into account. Using previously
collected data makes it necessary to work with the variables contained in the
databases. Further, in some cases the databases come from records that have been
collected for administrative purposes, which can create some obstacles to access.
With respect to the sample size of surveys, we have explored the frequent
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problems that can arise from the small number of migrants included and that can
limit the validity of the analysis. In this regard, it is important to promote the

development of mechanisms to obtain more representative samples of migrant
health.
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Use of National Data Systems to
Study Immigrant Health in the
United States

Gopal K. Singh

INTRODUCTION

The US immigrant population has grown considerably in the last four decades,
from 9.6 million in 1970 to 40 million in 2010 (US Census Bureau 2011). Immi-
grants currently represent 12.9% of the total US population, the highest percentage
in eight decades (Walters and Trevelyan 2011; US Census Bureau 2011). The rapid
increase in the immigrant population since 1970 reflects large-scale immigration
from Latin America and Asia (Walters and Trevelyan 2011; Grieco and Trevelyan
2010; Grieco 2010). Over half (53%) of all US immigrants are from Latin America
and another 28% of immigrants come from Asia (Walters and Trevelyan 2011).
Europeans, who accounted for 75% of immigrants in 1960, currently represent 13%
of the total US immigrant population (Walters and Trevelyan 2011; Grieco and
Trevelyan 2010; Grieco 2010). There are currently 29 million immigrants in the
prime workforce (ages 25-64 years), making up about 17.5% of the total US popula-
tion (Walters and Trevelyan 2011; US Census Bureau 2011). Increases in the immi-
grant child population have also been substantial. The number of US children in
immigrant families more than doubled in the past two decades, from 8.2 million
in 1990 to 17.1 million in 2010. In 2010, nearly a quarter of US children had at least
one foreign-born parent (US Census Bureau 2011; FIFCFS 2011).

Despite the marked increase in the immigrant population, the systematic mon-
itoring of health, mortality, and disease patterns among US immigrant popula-
tions of various ethnic and national origins remains relatively undeveloped.
Most national data systems in the United States do not routinely report and ana-
lyze health statistics by immigrant status. Moreover, immigrant health analysis is

81



82 QUANTITATIVE METHODOLOGICAL APPROACHES

hampered by difficulty in obtaining relevant population denominator data or by
an incomplete reporting of immigrant status in national surveillance databases.
The substantial ethnic, cultural, and linguistic diversity of the US immigrant pop-
ulation makes it even more difficult to monitor immigrant health and well-being
on a systematic basis (Singh and Hiatt 2006; Singh and Miller 2004).

Although reduction of health inequalities among various socioeconomic and
demographic groups remains the primary focus of the national health initiative
Healthy People, this initiative in health promotion and disease prevention lacks
data and policy objectives that explicitly target the health of US immigrants
(DHHS 2012, 2006, 2000). Moreover, the nation’s premier and most comprehen-
sive annual report on health statistics, Health, United States, does not include any
data on the US immigrant population (NCHS 2011a).

In this chapter, I describe eight major federal data systems that can be used to
study the health of immigrants in the United States in some detail. These data
systems vary considerably in their coverage of health and behavioral characteris-
tics, identification of major immigrant groups, and availability of time periods. A
secondary objective is to provide, by using these data systems, current estimates of
some of the most important health and behavioral indicators for both immigrant
and US-born populations across the life course, including life expectancy; infant
mortality; low birth weight; mortality from major causes of death such as cancers,
cardiovascular disease (CVD), homicide, suicide, and unintentional injuries; self-
assessed physical and mental health; disability; health insurance coverage; and
health risk factors such as obesity, smoking, poor nutrition, and physical inactiv-
ity. Each of the data systems is described below with illustrative results and inter-
pretation.

The strengths, limitations, and characteristics of each data system are summa-
rized in table 5.1. Survival and logistic regression models, prevalence, age-specific
and age-adjusted death rates, and standard life table methodology are used to
examine nativity/immigrant differentials. Since all health surveys discussed in this
study have complex sampling designs, SUDAAN software is used to estimate prev-
alence, standard errors, and regression models (SUDAAN 2009).

The remainder of the chapter is organized with presentation of the complete-
count administrative data systems first, followed by the national sample surveys,
broadly adopting a life course perspective. The chapter ends with a discussion of
the relative significance of each data system for carrying out immigrant health
analyses in the US and offers suggestions and new directions for strengthening
and/or developing databases for immigrant health assessment.

I begin with the National Vital Statistics System, which has been the corner-
stone of health monitoring among social groups and geographic areas in the US
for over a century (Minino et al. 2011; Martin et al. 2011; Hoyert et al. 1995; Singh
2000; Kitagawa and Hauser 1973).
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NATIONAL VITAL STATISTICS SYSTEM (NVSS)

The NVSS is a vital registration system of all births and deaths occurring in the
United States (Minino et al. 2011; Martin et al. 2011). The system is maintained by
the CDC’s National Center for Health Statistics (NCHS). The national mortality
data are available on an annual basis in published form from 1900 to the present
and on public-use microdata files from 1968 to the present (Minino et al. 2011;
Hoyert et al. 1995). This data system allows the examination of mortality differen-
tials by cause of death according to individual characteristics, including nativity/
immigrant status and geographic areas such as state, metropolitan/nonmetropoli-
tan areas, and counties. The national mortality data system is one of the very few
administrative sources of health statistics in the United States that is routinely
available, that covers all events, and that is comparable at the international,
national, state, and local levels (Hoyert et al. 1995; Singh 2000).

The national mortality files are based on information from death certificates of
every death occurring in the United States each year. In 2009, 2,437,163 deaths were
reported in the United States (NCHS 2012a). The US Standard Certificate of Death,
revised most recently in 2003 by the US Department of Health and Human Serv-
ices, is the basis for the national mortality data (Minino et al. 2011; NCHS 2012a).
The US Standard Certificate of Death serves as the model for state death certificates
in an effort to establish uniform certificates. Most state certificates conform closely
to the national standard, with modifications to meet particular state needs or leg-
islation. Although the principal responsibility for data collection, data processing,
and data quality maintenance rests with the states, the federal government is
required to collect and publish national vital statistics data (Minino et al. 2011;
Hoyert et al. 1995; Singh 2000).

For the study of mortality differentials, the following variables are available on
the death certificate: sex, race/ethnicity, age at death, place or country of birth
(US- or foreign-born), place of residence (state, county, and metropolitan/non-
metropolitan area), educational attainment, occupation, industry, and marital sta-
tus, underlying and multiple causes of death (coded according to the International
Classification of Diseases), autopsy status, place of death (hospital, clinic, nursing
home, residence, etc.), and injury at work (Minino et al. 2011; NCHS 2012a).

Nativity/immigrant status in the mortality file is determined by decedent’s
state/country of birth (Singh and Hiatt 2006; Singh and Miller 2004; NCHS 2012a).
The place-of-birth variable includes codes for the fifty states; the District of
Columbia (DC); the US territories of Puerto Rico, the Virgin Islands, Guam,
American Samoa, and the Northern Marianas; and those born in Canada, Mexico,
Cuba, and remainder of the world (NCHS 2012a). For mortality analysis, those
born outside the fifty states, DC, and US territories are considered foreign-born
(Singh and Hiatt 2006; Singh and Miller 2004). In 2009, 202,307 deaths occurred
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among the foreign-born, representing 8.3% of all US deaths. About 13,000 deaths
occurred among those born in Canada, while 33,445 deaths occurred among those
born in Mexico (NCHS 2012a). In 2009, 3.6% of the death records were missing
information on state/country of birth.

The most current national mortality data available in electronic form are for the
2009 calendar year (NCHS 2012a). For computing mortality rates, relevant popu-
lation (denominator) data on immigrant status (US- or foreign-born), race/eth-
nicity, and sociodemographic characteristics can be obtained from the decennial
censuses or the American Community Survey (Singh and Hiatt 2006; Singh and
Miller 2004; Minino et al. 2011).

The major advantages of the national mortality file are its size, geographic and
ethnic detail, and the fact that the information on individual death records dating
from 1968 is available electronically (Singh and Hiatt 2006; Hoyert et al. 1995;
Singh 2000). Moreover, the availability of published information since 1900 on an
annual basis makes the national mortality file especially useful for analyzing long-
term national and state trends in mortality, survival, and life expectancy (Minino
et al. 2011; Hoyert et al. 1995; Singh 2000).

The natality component of the NVSS includes birth certificate data for the over
4 million births that occur in the United States each year (NCHS 2011a; Martin et
al. 2011; NCHS 2012b). Birth certificate data are available on an annual basis in
published form from 1915 to present and in electronic form on public-use data files
from 1968 to 2009 (Martin et al. 2011; NCHS 2012b). The US Standard Certificate
of Live Birth, revised most recently in 2003, is the basis for the national birth data
(Martin et al. 2011).

Nativity/immigrant status of infants and mothers in the natality file is defined
according to mother’s place (state/country) of birth. The place-of-birth variable in
the natality file is identical to that in the mortality file. However, for birth data,
detailed codes for the mother’s country of birth are also available (NCHS 2012b).
Out of 4.13 million US births in 2009, nearly a million births occurred among
foreign-born mothers. In 2009, 401,861 births occurred among mothers born in
Mexico, 28,850 births among mothers born in India, 21,288 births among mothers
born in China, 20,851 births among mothers born in the Philippines, and 11,226
births among mothers born in Canada (NCHS 2012b). In 2009, 0.3% of US birth
records lacked state/country of birth information.

Besides nativity/immigrant status, the variables available for analyzing fertility
and birth outcomes include maternal and paternal age, race/ethnicity, marital status,
education, birth weight, gestational age, tobacco and alcohol use during pregnancy,
prenatal care utilization, maternal weight gain during pregnancy, method of deliv-
ery (vaginal or c-section), pregnancy history, and a variety of medical risk factors
and complications such as gestational diabetes, pregnancy-induced hypertension,
eclampsia, uterine bleeding, and placenta previa (Martin et al. 2011; NCHS 2012b).
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FIGURE 5.1. Life expectancy at birth (average lifetime in years) by race/ethnicity and
immigrant status, United States, 1989-2001. (Based on data from the US National Vital
Statistics System, 1989-2001. Also see GK Singh and RA Hiatt, International Journal of
Epidemiology [2006] 35(4]:903-19.)

Life expectancy based on US mortality data is shown in figure 5.1. During 1999
2001, US immigrants had a life expectancy of 80.0 years, 3.4 years longer than the
life expectancy of the US-born population. The immigrant differential in life
expectancy increased between 1989 and 2001. In all racial/ethnic groups, immi-
grants had a higher life expectancy than their US-born counterparts. The nativity
differential was greatest for black immigrants, who had 7.4 years longer life expect-
ancy than US-born blacks. Among the foreign-born population, Asian/Pacific
Islander immigrants had the highest life expectancy (83.0 years), followed by His-
panic immigrants (81.6 years), black immigrants (78.6 years), and white immi-
grants (78.1 years) (Singh and Hiatt 2006).

During 1999-2001, male and female immigrants experienced 23% and 16%
lower all-cause mortality than their US-born counterparts, respectively. This pat-
tern held for whites, blacks, Asian/Pacific Islanders, and Hispanics. Ethnic-
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nativity patterns in CVD and all-cancer mortality were generally similar to those
in all-cause mortality. Immigrants had substantially higher rates of stomach and
liver cancer mortality rates than the US-born, with the absolute risk of stomach
and liver cancer mortality being particularly high among immigrant and US-born
Asians, Hispanics, and blacks. Higher liver and stomach cancer mortality rates in
these groups have been partly attributed to their higher incidence of hepatitis B
virus and Helicobacter pylori infection (Singh and Hiatt 2006). Detailed ethnic-
nativity differentials in mortality from other major causes of death are reported
elsewhere (Singh and Hiatt 2006; Singh and Miller 2004).

The NVSS can be used to analyze all-cause and cause-specific mortality of
immigrants in any age group. Besides data for broad ethnic groups such as Asian/
Pacific Islanders, Hispanics, blacks, and whites, the NVSS allows analyses of immi-
grant mortality and life expectancy differentials for detailed Asian and Hispanic
subgroups such as Chinese, Japanese, Filipino, Asian Indian, Koreans, Vietnam-
ese, Mexican, Cuban, Puerto Rican, and Central and South American (Singh and
Hiatt 2006; Singh and Miller 2004).

NATIONAL LINKED BIRTH AND INFANT DEATH DATA

National linked birth and infant death files are prepared by the NCHS and are a
by-product of the natality and mortality components of the NVSS (Mathews and
MacDorman 2012). They are available as public-use data files for the 1983 through
2002 US birth cohorts and as period-linked files from 2003 to 2008 (Mathews and
MacDorman 2012; Singh and Yu 1996; Hummer et al. 1999a). In this dataset, the
death certificate is linked with the corresponding birth certificate for each infant
who dies in the United States. For each national birth cohort, approximately
30,000 infant deaths are linked to a cohort of more than 4 million births each year
(Mathews and MacDorman 2012; Singh and Yu 1996).

The purpose of the linkage is to use many additional variables available from
the birth certificate in infant mortality analysis (Mathews and MacDorman 2012).
Information on all of the 4.25 million births in the US each year is also included.
For the 2002 birth cohort, more than 98% of US infant death certificates were suc-
cessfully matched to birth certificates. In the 2008 period-linked file, 1,034,416 live
births and 5,228 infant deaths occurred among foreign-born mothers (Mathews
and MacDorman 2012).

Besides nativity/immigrant status, the variables available for infant mortality
and perinatal outcomes analyses include maternal age, race/ethnicity, marital sta-
tus, education, place of residence, cause of death, age at death, birth weight, gesta-
tional age, tobacco and alcohol use during pregnancy, prenatal care utilization,
maternal weight gain during pregnancy, and a variety of medical risk factors
(Mathews and MacDorman 2012).
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Nativity/immigrant status in the linked file is determined according to the
mother’s place of birth as described in the natality file. The data in table 5.2 indicate
the sort of immigrant health analyses that can be supported by the linked file.
Infants born to immigrant mothers have significantly lower risks of infant mortal-
ity, low birth weight, and preterm birth than those born to US-born mothers. Even
after controlling for various infant and maternal risk factors, immigrants in all
racial/ethnic groups experience lower risks of infant mortality than natives. How-
ever, nativity patterns in birth outcomes and associated risk factors vary widely
across racial/ethnic groups (table 5.2).

NATIONAL LONGITUDINAL MORTALITY STUDY
(NLMS)

The National Longitudinal Mortality Study (NLMS) is a longitudinal dataset for
examining socioeconomic, occupational, and demographic factors associated
with all-cause and cause-specific mortality in the United States (Hoyert et al. 1995;
Singh 2000; Sorlie et al. 1995; USCB 2007; Singh and Siahpush 2001, 2002). The
NLMS is conducted by the National Heart, Lung, and Blood Institute in collabora-
tion with the US Census Bureau, the National Cancer Institute, the National Insti-
tute on Aging, and the NCHS (Rogot et al. 1992; Sorlie et al. 1995; USCB 2007;
Singh and Siahpush 2001). The NLMS consists of thirty Current Population Sur-
vey (CPS) and census cohorts between 1973 and 2002 whose survival (mortality)
experiences were studied between 1979 and 2003 (USCB 2007). The CPS is a sam-
ple household and telephone interview survey of the civilian non-institutionalized
population in the United States and is conducted by the US Census Bureau to
produce monthly national statistics on unemployment and the labor force. Data
from death certificates on the fact of death and the cause of death are combined
with the socioeconomic and demographic characteristics of the NLMS cohorts by
means of the National Death Index (Rogot et al. 1992; Sorlie et al. 1995; USCB
2007; Singh and Siahpush 2001). Detailed descriptions of the NLMS have been
provided elsewhere (Rogot et al. 1992; Sorlie et al. 1995; USCB 2007; Singh and
Siahpush 2001).

The NLMS consists of data on more than 3 million individuals drawn from
thirty CPS and census cohorts whose mortality experience has been followed from
1979 through 2003. The total number of deaths during the twenty-four-year fol-
low-up exceeds 500,000 (USCB 2007). Cancer incidence, stage of disease at diag-
nosis, and cancer survival data from eleven SEER (Surveillance, Epidemiology,
and End Results) cancer registries have also been linked to the various NLMS
cohorts to prospectively study the risk of cancer incidence and mortality accord-
ing to baseline individual-level socioeconomic and demographic characteristics
(Clegg et al. 2009; Du et al. 2011; Howlader et al. 2011).
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TABLE 5.2 Infant Mortality Rate per 1,000 Live Births and Prevalence (%) of Selected Sociodemo-
graphic and Medical Risk Factors for Selected Ethnic-Immigrant Groups, United States, 1999—2002
(N = 16,022,367 Live Births)
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Total population
US-born® 125 262 32 14.3 8.0 122 29 5.1 7.2 1.39* 1.26 1.23-1.29

Foreign-born’ 8.0 203 5.6 21 65 102 36 28 52 Reference 1.00 Reference

Non-Hispanic white
US-born 8.8 324 22 16.0 6.8 10.8 29 52 5.7 1.25% 1.21 1.16-1.26
Foreign-born 33 413 35 57 6.0 93 31 3.9 4.6 Reference 1.00 Reference

Non-Hispanic black
US-born 21.1 106 64 101 136 180 2.6 56 138 1.43% 1.41 1.36-1.48
Foreign-born 5.6 235 6.8 1.3 98 140 43 49 97 Reference 1.00 Reference

Asian Indian®
US-born 6.2 60.7 3.6 40 10.0 11.0 4.0 2.9 7.3 1.81* 1.58 1.05-2.36
Foreign-born 1.1 547 3.9 03 95 99 80 24 40 Reference 1.00 Reference

Mexican
US-born 24.1 7.8 47 52 69 122 2.6 35 6.1 1.25* 1.30 1.25-1.35
Foreign-born  12.3 3.7 73 08 56 106 3.1 2.5 49 Reference 1.00 Reference

SOURCE: Data derived from the 1999-2002 US National Linked Birth and Infant Death data files.

“Risk ratio = ratio of the infant mortality rate or risk for the US-born in each ethnic group to that for the corresponding immigrant
group.

“Adjusted for maternal age, marital status, birth order, infant sex, plurality, maternal education, prenatal care, and smoking during
pregnancy.

“US-born are those born in the 50 states and the District of Columbia.

“Foreign-born are those born outside these territories.

“Data for Asian Indians were available for only 11 states: CA, HI, IL, MI, MO, NJ, NY, TX, VA, WA, WV.

*p <o0.05.

In the NLMS, place of birth (born in the 50 states, DC, US territories, Canada,
Cuba, Mexico, or rest of the world) is the basis for defining nativity/immigrant
status (US- or foreign-born) (USCB 2007; Singh and Siahpush 2001, 2002). The
NLMS does not include other immigration-related variables collected by CPS,
such as citizenship/naturalization status and duration of residence in the US. For
immigrant differentials in all-cause and cause-specific mortality, covariates such
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American Indians/Alaska Natives 1.06

*Mexican Immigrants 0.57

*US-Born Mexicans 0.8l1

*Other Hispanic Immigrants 0.50

*Other US-Born Hispanics 0.89

*Asian/Pacific Islander Immigrants 0.57

*US-Born Asian/Pacific Islanders 0.78

*Black Immigrants 0.49

US-Born Blacks 1.02

*Non-Hispanic White Immigrants l 0.83
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FIGURE 5.2. Ethnic-immigrant differentials in US all-cause mortality (hazard ratio or
relative risk): The US National Longitudinal Mortality Study, 1980-1998 (N = 304,594).
Adjusted by Cox regression for age, sex, marital status, household size, education, family
income, employment status, and rural/urban residence. *p < 0.05. US-born non-Hispanic
whites were the reference group. (Updated analysis of data presented in GK Singh and

M Siahpush, Human Biology [2002] 74 [1]:83-109.)

as age, race/ethnicity, marital status, rural/urban residence, education, occupa-
tion, employment status, family income, and housing tenure can be used (USCB
2007; Singh and Siahpush 2001, 2002). The NLMS also permits analyses of the
effects of early childhood social conditions as well as labor force transitions on
risks of mortality from different causes of death.

According to the 1980-1998 NLMS, black, Asian/Pacific Islander, Mexican, and
white immigrants aged >25 years had, respectively, 51%, 43%, 43%, and 17% lower
risks of all-cause mortality than US-born non-Hispanic whites of equivalent soci-
oeconomic and demographic background (figure 5.2). Immigrants had signifi-
cantly lower mortality rates than natives from all cancers combined and from
lung, colorectal, prostate, and breast cancers. However, immigrants had substan-
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FIGURE 5.3. Site-specific US cancer mortality rates by nativity/immigrant status:
The US National Longitudinal Mortality Study, 1980-1998 (N = 304,594). Mortality
rates are age-adjusted to the 2000 US standard population. Differences in
mortality rates between US- and foreign-born individuals were statistically
significant at the 0.05 level. (Updated analysis of data presented in GK Singh and
M Siahpush, American Journal of Public Health [2001] 91[3]:392-99.)

tially higher age-adjusted mortality rates than natives from stomach and liver can-
cers (figure 5.3). The linked NLMS-SEER data indicate similar immigrant patterns
in site-specific cancer incidence rates (figure 5.4).

NATIONAL SURVEY OF CHILDREN’S HEALTH (NSCH)

The NSCH is conducted by the NCHS/CDC, with funding and direction from the
Health Resources and Services Administration’s Maternal and Child Health
Bureau (MCHB) (HRSA 2009; NCHS 2009). The purpose of the survey is to



94 QUANTITATIVE METHODOLOGICAL APPROACHES

400
376.0
7 [ us-born
350
D Foreign born
3147
0 —
§ 300 290.3
™
c 2759
o i
2
g
S 250
S 234.6
o
=
5 195.9
g 200 H
H4}
c
.2
=
g8
< 150
(7
v
c
«
v
-
9]
¢ 100 H
z
50
256 273246
oLl
All All All Lung Colorectal Prostate Breast Stomach  Liver
cancers, cancers, cancers, cancer cancer cancer cancer cancer cancer
total men  women

FIGURE 5.4. Site-specific US cancer incidence rates by nativity/immigrant status:
The US National Longitudinal Mortality Study linked with eleven SEER cancer
registries, 1980-1998. SEER = Surveillance, Epidemiology, and End Results.
Incidence rates are age-adjusted to the 2000 US standard population. Differences in
incidence rates between US- and foreign-born individuals were statistically
significant at the 0.05 level for all cancers combined, lung, prostate, breast, and
stomach cancers. The eleven SEER registries include Iowa, Hawaii, Seattle,
Connecticut, Detroit, Utah, Los Angeles, San Francisco/Oakland/San Jose/
Monterey, Greater California, Louisiana, and Kentucky.

provide national and state-specific prevalence estimates for a variety of children’s
health and well-being indicators (HRSA 2009; NCHS 2009). The survey also
includes an extensive array of questions about the family, including parental
health, stress, and coping behaviors; family activities; and parental concerns about
their children (HRSA 2009; NCHS 2009).

The NSCH has been conducted twice thus far, in 2003 and 2007. A third round
of the survey was completed in April 2012, with the data becoming available in
early 2013. The 2007 NSCH was a telephone survey conducted between April 2007
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and July 2008, and the 2003 NSCH was conducted between January 2003 and July
2004 (HRSA 2009; NCHS 2009; Singh et al. 2007, 2008, 2009). The 2007 survey
had a total sample size of 91,642 children under 18 years of age, including a sample
of about 1,800 children per state (HRSA 2009; NCHS 2009). The total sample size
of the 2003 NSCH was 102,353 (Singh et al. 2007, 2008, 2009). In the two surveys,
a random-digit-dial sample of households with children under 18 years of age was
selected from each of the fifty states and DC. One child was selected from all chil-
dren in each identified household to be the subject of the survey. Interviews were
conducted in English, Spanish, and four Asian languages. The respondent was the
parent or guardian who knew the most about the child’s health status and health
care. The interview completion rate was 66.0% in 2007 and 68.8% in 2003 (HRSA
2009; NCHS 2009; Singh et al. 2007, 2008, 2009). Substantive and methodological
details of the two surveys are described elsewhere (HRSA 2009; NCHS 2009;
Singh et al. 2007, 2008, 2009; Blumberg et al. 2012).

In NSCH, the children’s immigrant status (US- or foreign-born) can be defined
by both children’s own nativity and that of their parents (Singh et al. 2007, 2008,
2009). In the 2007 survey, 12,539 children (20.1%) were born to immigrant parents.
The NSCH also includes data on the child’s and parents’ length of stay in the
United States and primary language spoken in the home (NCHS 2009).

Table 5.3 provides an example of the kind of analysis that can be undertaken to
examine child health disparities between immigrants and natives. Immigrant chil-
dren are defined here as those born to one or both immigrant parents. Thus, the
overall immigrant group includes foreign-born children with both immigrant par-
ents (first generation) and US-born children with one or both immigrant parents
(second generation). US-born children with both US-born parents (third or
higher generation) are considered native-born. Immigrant children and adoles-
cents aged 10-17 years are 10% more likely to be overweight than their native-born
counterparts. Immigrant children are less likely than native-born children to
engage in sports and physical activity. Immigrant children are less likely than
native children to be diagnosed with behavioral problems, autism, asthma, and
other chronic conditions. However, despite the lower prevalence of these health
conditions, immigrant parents are more likely than US-born parents to assess
their children’s general health as fair/poor. Immigrant parents are also more likely
to report their own physical health and mental health as fair/poor compared to
US-born parents.

NATIONAL SURVEY OF CHILDREN WITH SPECIAL
HEALTH CARE NEEDS (NS-CSHCN)

The 2005-2006 NS-CSHCN was conducted by the NCHS, with funding and
direction from MCHB (HRSA 2007; NCHS 2012¢; Yu and Singh 2009). This
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TABLE 5.3 Weighted Prevalence (%) of Selected Behavioral and Health Indicators among Immigrant
and Native-Born Children <18 Years: The 2007 National Survey of Children’s Health (N = 91,642)

Behavioral or Health indicator Immigrant children® Native-born children®
% SE % SE
Obesity (BMI 295th percentile)* 17.8 1.6 16.1 0.5
Overweight (BMI >85th percentile)” 34.2 2.0 31.1 0.6
No physical activity 16.4 1.2 8.9 0.3
Lack of sports participation 48.9 1.5 40.0 0.5
Fair or poor overall health status 5.9 0.5 2.9 0.2
Behavioral/emotional health problem 3.0 0.5 6.5 0.2
Autism spectrum disorder 0.7 0.2 1.2 0.1
Asthma 4.4 0.4 10.2 0.3
One or more chronic conditions 13.1 0.7 24.6 0.4
Maternal breastfeeding rate 88.9 1.1 71.7 0.7
Mother in fair/poor health 14.6 0.9 10.2 0.3
Mother in fair/poor mental health 7.8 0.7 7.2 0.2
Father in fair/poor health 12.6 0.9 6.2 0.3
Father in fair/poor mental health 6.3 0.7 4.6 0.3

NOTE: Nativity differences in prevalence were statistically significant at p < .05 for all indicators except obesity.
“US-born and foreign-born children of immigrant parents.
*US-born children of US-born parents.

‘Defined for children and adolescents aged 10-17 years.

random-digit-dial telephone survey used the State and Local Area Integrated Tel-
ephone survey platform to assess the health care needs and experiences of children
with special health care needs (CSHCN), using approximately equal sized samples
of CSHCN from each state and DC (HRSA 2007). From April 2005 to February
2007, all children under 18 years of age in 191,640 households were screened for
special health care needs. One child with special needs was randomly selected
from households with CSHCN to be the target of the detailed interview. The sur-
vey respondent was the parent or guardian who knew the most about the health
care experiences of the CSHCN. Interviews were conducted in English, Spanish,
and four Asian languages. The overall response rate was 61.2%. Substantive and
methodological details of the survey are described elsewhere (HRSA 2007). The
first round of the NS-CSHCN survey was conducted in 2001, and the third round
of the survey was released in December 2011 (HRSA 2007; NCHS 2012¢).

The 2005-2006 survey included 40,773 CSHCN, who were screened from a
sample of 363,183 children aged <18 years. The 2009-2010 survey includes detailed
interview data for 40,242 CSHCN who were screened from a sample of 371,671
children. CSHCN are defined as those “who have or [are] at increased risk for a
chronic physical, developmental, behavioral, or emotional condition and who also
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require health and related services of a type or amount beyond that required by
children generally” (HRSA 2007; Yu and Singh 2009).

The NS-CSHCN does not include a direct question on immigrant status of chil-
dren or their parents. Rather, household language use (primary language spoken)
is used to infer immigrant status of CSHCN (Yu and Singh 2009). In 2005-2006,
4.5% of children in non-English-speaking households were identified as having
special health care needs, compared with 15.2% of children in English-speaking
households. In 2009-2010, the weighted CSHCN prevalences for the two groups
were 7.8% and 16.3%, respectively. In the 2009-2010 survey, of 30,998 children in
the non-English-speaking households, 2,565 were identified as having special
health care needs (NCHS 2012c¢).

Children in non-English-speaking households are more likely than children in
English- speaking households to lack access to a medical home, usual source of
care, personal doctor/nurse, family-centered care, and insurance coverage. Fami-
lies of children in non-English-speaking households are more likely to experience
financial hardship and to stop working because of the child’s condition (Yu and
Singh 2009).

NATIONAL HEALTH INTERVIEW SURVEY (NHIS)

The NHIS is a national sample household survey in which data on socioeconomic,
demographic, behavioral, morbidity, health, and health care characteristics are
collected via personal household interviews (Singh and Hiatt 2006; Schiller et al.
2012; Bloom et al. 2011; Singh et al. 2011). Data collected in the survey are based on
self-reports. The survey uses a multistage probability design and is representative
of the civilian non-institutionalized population of the United States. The NHIS is
one of the longest running annual federal health surveys and is conducted by the
NCHS (Singh and Hiatt 2006; NCHS 2011a; Schiller et al. 2012). Detailed descrip-
tions of the NHIS can be found elsewhere (NCHS 2011a; Schiller et al. 2012; Bloom
et al. 2011). The NHIS covers a broad range of health topics for both children and
adults, including physical and mental health status; activity limitation; asthma;
learning disability; attention deficit hyperactivity disorder; school absence; chronic
conditions such as heart disease, cancer, diabetes, kidney disease, and liver disease;
health-risk indicators such as obesity, smoking, diet, physical inactivity, and alco-
hol use; health insurance coverage; and use of preventive health services such as
cancer screening. Besides the core survey, the NHIS often includes supplemental
surveys on special topics such as child health, mental health, cancer control, occu-
pational health, child and adult immunization, complementary and alternative
medicine, HIV, and diabetes (NCHS 2011a; Schiller et al. 2012; Bloom et al. 2011).
In the NHIS, nativity/immigrant status is determined via place-of-birth infor-
mation (Singh and Hiatt 2006; Singh and Miller 2004; Singh et al. 2011). Besides
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immigrant status (US- or foreign-born), the public-use dataset includes geo-
graphic region of birth (US; Mexico, Central America, Caribbean Islands; South
America; Europe; Russia/former USSR; Africa; Middle East; Indian subcontinent;
Southeast Asia; and Asia), duration of residence in the United States, and citizen-
ship status (table 5.1). In 2010, out of a sample of 89,976 children and adults, 17,658
were identified as immigrants.

The NHIS can be used to examine socioeconomic and demographic profiles of
various ethnic-immigrant groups (Singh and Hiatt 2006; Singh et al. 2011). It is
particularly useful for estimating immigrant differentials in chronic-disease risk
factors (Singh and Hiatt 2006; Singh et al. 2011). For example, there is considerable
variation in obesity and overweight prevalence among various ethnic-immigrant
groups. Although immigrants in each racial/ethnic group have lower prevalence
than their US-born counterparts, immigrants’ risk of obesity and overweight
increases with increasing duration of residence in the United States. In 2003-2008,
obesity prevalence ranged from 2.3% for recent Chinese immigrants to 31% or
higher for American Indians, US-born blacks, Puerto Ricans, US-born Mexicans,
and long-term Mexican immigrants (Singh et al. 2011).

Current smoking rates vary widely among ethnic-nativity groups, with immi-
grants considerably less likely to smoke than the US-born (table 5.4). Black immi-
grants are two-thirds less likely to smoke than US-born blacks (8.2% vs. 22.7%),
while Mexican immigrants are one-third less likely to smoke than US-born Mexi-
cans (11.6% vs. 18.4%). Immigrants’ risk of smoking increases with increasing
duration of residence in the US. Even after controlling for various sociodemo-
graphic factors, ethnic-immigrant differentials remain, with all Asian, Hispanic,
and black immigrant groups reporting substantially lower smoking rates.

Immigrants are more likely to be at a higher risk of physical inactivity than the
US-born (figure 5.5). This pattern holds for all racial/ethnic groups except blacks.
Rates of physical inactivity decline with increasing length of stay in the US. For
example, the prevalence of physical inactivity is 76% among Cuban immigrants to
the US in the past 15 years, 69% among Cuban immigrants who have been in the
US for more than 15 years, and 41% among US-born Cubans.

Immigrants in all racial/ethnic groups are substantially more likely to be with-
out health insurance coverage than their US-born counterparts. Almost 60% of
Mexican immigrant children and adults lack health insurance coverage (data not
shown).

NATIONAL HEALTH AND NUTRITION EXAMINATION
SURVEY (NHANES)

During the past four decades, the NHANES surveys have been conducted peri-
odically by the NCHS to obtain data on chronic-disease prevalence and risk fac-



TABLE 5.4 Weighted Prevalence and Adjusted Odds of Current Smoking among US Adults Aged
18+ from 26 Ethnic-Immigrant Groups: The National Health Interview Survey, 2004-2009

Duration of residence and ethnic-
immigrant group Smoking prevalence Adjusted odds ratio”

% SE OR 95% CI

Duration of residence in the US (years)

<5 13.2 0.8 0.60 0.52-0.70
5-9 11.7 0.6 0.49 0.43-0.56
10-14 11.6 0.7 0.47 0.41-0.55
15+ 12.7 0.3 0.64 0.59-0.69
US-born 22.2 0.2 1.00 Reference
Ethnic-immigrant group
Non-Hispanic white, US-born 22.3 0.2 1.00 Reference
Non-Hispanic white, immigrant 15.9 0.7 0.78 0.70-0.88
Non-Hispanic black, US-born 227 0.4 0.68 0.65-0.72
Non-Hispanic black, immigrant 8.2 0.7 0.22 0.18-0.27
American Indian/Alaska Native 334 2.6 1.20 0.94-1.53
Asian Indian, US-born 8.7 2.8 0.38 0.18-0.79
Asian Indian, immigrant 6.4 0.8 0.33 0.25-0.43
Chinese, US-born 43 14 0.24 0.13-0.47
Chinese, immigrant 6.3 0.8 0.30 0.23-0.39
Filipino, US-born 18.6 2.2 0.90 0.67-1.22
Filipino, immigrant 12.6 1.4 0.65 0.49-0.85
Hawaiian/Pacific Islander, US-born 26.4 4.6 1.06 0.71-1.59
Pacific Islander, immigrant 19.1 5.7 0.64 0.30-1.35
Other Asians, US-born® 13.6 1.5 0.72 0.55-0.94
Other Asians, immigrant” 15.1 1.0 0.61 0.51-0.72
Mexican, US-born 18.4 0.6 0.52 0.48-0.57
Mexican, Immigrant 11.7 0.5 0.21 0.19-0.23
Puerto Rican, Mainland US-born 21.8 1.5 0.60 0.50-0.72
Puerto Rican, Puerto Rico-born 19.2 1.5 0.56 0.46-0.68
Cuban, US-born 21.6 2.8 0.86 0.60-1.23
Cuban, Immigrant 13.9 14 0.47 0.38-0.59
Central and South American, US-born 12.5 14 0.40 0.31-0.52
Central and South American, immigrant 11.3 0.7 0.25 0.21-0.29
Other Hispanics, US-born 27.1 1.7 1.05 0.88-1.25
Other Hispanics, immigrant 12.5 3.3 0.37 0.20-0.68
All other groups 16.9 24 0.66 0.45-0.95

NOTE: OR = odds ratio; SE = standard error; CI = confidence interval.
“Adjusted by logistic regression model for survey year, age, gender, ethnic-immigrant status (or race/ethnicity and
length of immigration), region of residence, education, marital status, poverty status, and occupation.

"This category includes Koreans, Vietnamese, Japanese, Cambodians, Laotians, Hmongs, Thais, Pakistanis, and other
Asians.
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FIGURE 5.5. Physical inactivity prevalence (%) by race/ethnicity and immigrant status, US
adults aged 18 years and older. (The 2002-2007 National Health Interview Survey.)

tors such as obesity, smoking, hypertension, cholesterol levels, and diet and nutri-
tional factors (NCHS 2011a, 2011b). Beginning in 1999, the NHANES became a
continuous annual survey using a complex, stratified, multistage probability clus-
tered sample design, collecting data for a representative sample of the US civilian
population. The NHANES data are based on clinical examinations, selected medi-
cal and laboratory tests, and in-home person interviews (NCHS 2011a, 2011b).
The overall response rate in the NHANES for both interview and examination
components was at least 76% in each of the six waves, 1999-2000, 2001-2002,
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TABLE 5.5 Obesity and Overweight Prevalence (Weighted) among US Children and Adolescents
Aged 2-19 (N = 16,717) and Adults 20+ Years (N = 18,391) by Immigrant Status: The 1999-2006
National Health and Nutrition Examination Survey (NHANES)

Childhood Childhood Adult
obesity overweight Adult obesity overweight
Immigrant status prevalence prevalence prevalence prevalence
% SE % SE % SE % SE
Total population 154 0.5 31.3 0.9 31.8 0.7 65.7 0.6
US-born 15.7 0.5 31.6 0.8 33.4 0.7 66.6 0.7
Foreign-born 12.2 1.1 24.9 1.5 229 1.0 60.9 1.1
Non-Hispanic white
US-born 13.5 0.8 29.5 1.2 31.1 0.7 64.8 0.8
Foreign-born 10.0 2.5 16.8 3.6 24.2 2.3 57.8 2.5
Non-Hispanic black
US-born 19.4 0.7 352 0.8 44.2 1.0 74.0 0.9
Foreign-born 13.8 2.4 24.3 2.8 21.9 2.5 61.4 2.1
Mexican American
US-born 21.9 1.0 38.3 1.2 40.2 1.7 73.5 2.0
Foreign-born 16.8 1.2 35.6 1.5 28.7 1.4 70.7 1.2
Other Hispanic
US-born 20.4 2.1 37.8 2.3 38.3 44 72.3 3.7
Foreign-born 12.2 32 26.9 4.5 26.8 1.9 70.8 2.6
All other ethnic groups
US-born 13.4 1.6 26.9 2.5 42.1 4.1 73.3 3.0
Foreign-born 4.9 2.2 12.8 3.7 6.5 1.7 35.2 2.6

NotE: Childhood overweight and obesity are defined as body mass index (BMI) at or above the gender and age-
specific 85th and g5th percentile cutoff points from the 2000 CDC growth charts. Adult overweight is defined as body
mass index (BMI) >25 and obesity as BMI >30. Obesity and overweight prevalence in NHANES are based on meas-
ured height and weight data.

2003-2004, 2005-2006, 2007-2008, and 2009-2010. Substantive and methodo-
logical details of the NHANES are described elsewhere (NCHS 20114, 2011b).

Immigrant status in the NHANES is derived from the country-of-birth variable
(born in 50 US states or DC, Mexico, other Spanish-speaking country, or non-
Spanish-speaking country). In the 2009-2010 NHANES, out of a total sample of
10,537 individuals, only 1,991 were foreign-born. The other immigration-related
variables in the NHANES include naturalization/citizenship status and length of
time in the US (NCHS 2011b).

Because of small sample sizes, several years of NHANES data need to be pooled
in order to conduct detailed ethnic and immigrant analyses such as those pre-
sented in table 5.5. Obesity and overweight prevalence estimates for children,
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adolescents, and adults in NHANES (unlike the NSCH and the NHIS) are based
on measured height and weight data. The data in table 5.5 show lower obesity and
overweight prevalence among foreign-born children aged 2-19 and adults aged
20+ years compared to their US-born counterparts. Regardless of nativity, child-
hood and adult obesity prevalence among both US-born and foreign-born Mexi-
cans and other Hispanics ranks among the highest in the world (Singh et al. 2011).
In terms of nutritional characteristics, immigrants in each racial/ethnic group
have significantly lower total calorie and fat intake than the US-born. Moreover,
immigrants’ likelihood of excess calorie and fat intake increases with increasing
length of residence in the US (Singh et al. 2011).

AMERICAN COMMUNITY SURVEY (ACS)

Decennial censuses conducted by the US Census Bureau have long been the source
of detailed socioeconomic and demographic information for the immigrant popu-
lation in the United States (Walters and Trevelyan 2011; Larsen 2003; Singh and
Hiatt 2006; Singh and Miller 2004; USCB 2003). With the discontinuation of the
long-form questionnaire in the 2010 decennial census, the American Community
Survey (ACS) has become the primary census database for collecting data on soci-
oeconomic, demographic, and housing characteristics of various population
groups, including the immigrant population at the national, state, county, and
local levels (USCB 2003, 2009, 2011). The advantage of the ACS is that it is con-
ducted annually with a sample size of over 3 million records, as compared with the
decennial census long-form data, which were only available every 10 years (USCB
2009, 2011).

In the ACS microdata sample, nativity/immigrant status is defined based on the
place-of-birth variable, which provides extensive details on individuals’ US state of
birth and country of birth (table 5.1) (Grieco and Trevelyan 2010; USCB 2011).
Additionally, nativity of parents is available for children under 18 years of age.
Duration of residence in the United States, naturalization/citizenship status, Eng-
lish-language ability, and an extensive list of languages spoken at home are the
other immigration-related variables available in the ACS (USCB 2011). By pooling
multiple years of microdata samples, the ACS can be used to study socioeconomic,
demographic, disability, and health insurance characteristics of various immigrant
subgroups in the US by cross-classifying nativity status with the extensive race/
ethnicity groupings that are available in the dataset. Weighted statistics for select
variables from the ACS can also be obtained from the web-based American
FactFinder (USCB 2012).

The 2010 microdata sample contains data on 347,945 immigrants, including
information on 144,341 children born to immigrant parents. As mentioned above,
numerous linguistic groups are represented in the 2010 sample, including
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TABLE 5.6 Rates (Weighted %) of Disability and No Health Insurance Coverage among
US Children, Working-Age Adults, and Elderly According to Nativity/Immigrant Status and
World Region of Birth: The 2010 American Community Survey, Public Use Microdata Sample
(N =3,061,692)

Disability No health insurance coverage
Nativity/immigrant status <18 years 18-64 265 <18years 18-64 265
Foreign-born 2.7 5.3 36.1 31.2 39.0 5.7
US-born 4.1 11.2 39.0 7.1 18.4 0.3
World region of birth
US-born (50 states and DC) 4.1 11.2 38.9 7.1 18.3 0.3
Puerto Rico and US Island 9.1 16.8 46.2 7.2 22.2 0.6
Territories
Latin America 2.9 5.8 38.9 439 53.3 8.6
Asia 2.5 4.6 33.7 129 20.7 6.2
Europe 39 6.5 35.9 7.5 17.6 1.5
Africa 2.0 4.5 30.2 14.5 27.7 10.9
Northern America (Canada 2.8 6.4 34.0 11.8 11.5 1.3
and Mexico)
Oceania 2.2 4.9 33.0 12.8 18.6 1.8

(unweighted frequency) data on 26,806 Chinese- (Mandarin- and Cantonese-)
speaking and 5,345 Hindi-speaking individuals aged >5 years. According to the
data in table 5.6, foreign-born children and working-age adults are, respectively,
33% and 52% less likely to have a disability (hearing, vision, cognitive, ambulatory,
and self-care difficulties) than their US-born counterparts. Child and adult disa-
bility rates are highest among those born in Puerto Rico and other US territories
and lowest among those born in Asia and Africa. Immigrant children are four
times more likely and working-age adults two times more likely than the US-born
to lack health insurance. Approximately 44% of children, 53% of working-age
adults, and 9% of the elderly born in Latin America do not have health insurance
coverage.

DISCUSSION AND DIRECTIONS FOR FUTURE
RESEARCH

In this chapter, eight major federal datasets have been described for assessing
trends and differentials in the health of immigrants in the United States. These
data systems vary substantially in their coverage of health and behavioral charac-
teristics, identification of ethnic and immigrant groups, time periods, data collec-
tion methodologies, and the types of data analyses that can be supported for
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studying immigrant health. Given the availability of a wide range of health varia-
bles and the inclusion of various ethnic-immigrant groups, the NVSS and NHIS
are the two most important data systems for studying and monitoring immigrant
health in the United States. These two data systems allow health, mortality, and
morbidity estimates for some of the smallest and newest immigrant groups, relia-
ble data for whom are not available elsewhere. The new and updated health, mor-
tality, morbidity, and health care access data for immigrants presented herein
should serve as the benchmark for setting up national health objectives for various
immigrant groups in the US and for conducting comparative analyses.

Health, life expectancy, mortality, and morbidity patterns for immigrants and
natives vary considerably in the United States. Overall, immigrants have better
infant, child, and adult health, higher life expectancy, and lower disability and mor-
tality rates than the US-born (Singh and Hiatt 2006; Singh and Miller 2004; Singh
and Yu 1996; Hummer et al. 1999a; Singh and Siahpush 2001 and 2002; Singh et al.
2007, 2009, 2011). Nativity/immigrant patterns in several health outcomes, includ-
ing those in mortality from major causes of death, vary across different racial/eth-
nic groups (Singh and Hiatt 2006; Singh and Miller 2004). Inequities in health care
access and utilization between immigrants and natives are very marked, with
nearly 60% of Mexican immigrant children and adults reporting having no health
insurance coverage. Acculturation, crudely measured by duration of residence
since the time of immigration, plays a major role in modifying the social, behavio-
ral, and health characteristics of immigrants, particularly of Asian and Hispanic
immigrant groups; acculturation generally leads to a decline in their health and
mortality advantage over time (Singh and Hiatt 2006; Singh and Miller 2004; Singh
and Siahpush 2002; Singh et al. 2007, 2009, 2011; Arcia et al. 2011).

A number of explanations have been suggested for higher life expectancy, better
health, and lower mortality rates among immigrants. First, people immigrating to
the US may be healthier than those who remain in their countries of origin. This is
referred to as the “healthy immigrant effect,” or positive immigrant selectivity
(Singh and Hiatt 2006; Singh and Miller 2004; Singh and Siahpush 2001, 2002;
Singh et al. 2011). Second, as shown here and elsewhere, immigrants have a lower
prevalence of health-risk behaviors than natives, including lower rates of smoking,
alcohol consumption, obesity, and poor nutrition (Singh and Hiatt 2006; Singh and
Miller 2004; Singh and Siahpush 2002; Singh et al. 2009, 2011). Third, immigrants
appear to have higher levels of social and familial support and social integration
compared to the native-born (Singh and Hiatt 2006; Singh and Miller 2004; Singh
and Yu 1996). Fourth, socioeconomic characteristics might partly account for the
immigrant differentials in health outcomes. Although immigrants are generally
better educated, they have higher unemployment and poverty rates and lower rates
of health insurance coverage than the US-born (Singh and Hiatt 2006; Singh et al.
2011). However, previous studies as well as analyses in the present chapter indicate
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only a modest contribution from socioeconomic factors in explaining nativity dif-
ferentials (Singh and Hiatt 2006; Singh and Miller 2004; Singh and Yu 1996; Singh
and Siahpush 2001, 2002; Singh et al. 2011). Lastly, inconsistencies in the coding of
immigrant status in the numerator (mortality) and denominator (population) data
may contribute to the reported life expectancy and mortality differentials between
immigrants and the native-born (Singh and Hiatt 2006; Singh and Miller 2004).
However, the NLMS and longitudinal cohort studies have produced mortality pat-
terns consistent with the cross-sectional patterns based on the NVSS (Singh and
Hiatt 2006; Singh and Miller 2004; Singh and Siahpush 2001, 2002).

Monitoring the health and well-being of immigrants is important not only in
the United States, but also in other industrialized countries with sizable immigrant
populations such as Canada, Australia, the United Kingdom, Germany, France,
Spain, Italy, and the Netherlands (Singh and Hiatt 2006). While the absolute
number of immigrants in these countries is much smaller than that in the United
States, the proportion of the foreign-born population is higher in Canada (20%),
Australia (22%), and Spain (14%) than in the US (13%) (Statistics Canada 2012).
Data sources for studying immigrant health in Canada have been well documented
(Chen et al. 1996a; Perez 2002; Chen et al. 1996b; Dunn and Dyck 2000; Hyman
2004; Ali et al. 2004); chapter 4 of this volume, by Levecque et al., provides a com-
prehensive review of health information systems that are most useful for migrant
health studies in Europe.

Vital records and other administrative health databases in the United States gen-
erally do not contain several key immigration-related variables, such as duration of
residence or recency of immigration, parental nativity status, citizenship/naturali-
zation status, legal or refugee status, and English-language proficiency, any of which
might affect both immigrant health and its determinants (Singh and Hiatt 2006;
Singh and Miller 2004). General population-based sample surveys can be a good
source for facilitating in-depth analyses of these characteristics and other factors
that influence immigrant health; however, they are not particularly useful for mon-
itoring the health of the many immigrant groups that represent a small proportion
of the total population (Singh and Hiatt 2006; Singh and Miller 2004). Vital records,
cancer registries, and other disease surveillance systems are important for identify-
ing significant health problems and disease risks among various ethnic-immigrant
groups, monitoring changes in their health status over time, and conducting etio-
logical analyses (Singh and Hiatt 2006; Singh and Miller 2004). In the SEER cancer
registries, more than 45% of all cancer patients’ place-of-birth information is miss-
ing (Howlader et al. 2011). Analysis of immigrant differentials in cancer incidence,
disease stage, and survivorship based on cancer registries is biased because com-
pleteness of birthplace data in cancer registries varies systematically according to
patient characteristics, including vital status (Lin et al. 2002; Gomez et al. 2004).
Clearly, such surveillance databases need to be strengthened and augmented with
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more complete reporting of birthplace data and additional information on the
immigration process (Singh and Hiatt 2006; Singh and Miller 2004). Large national
surveillance systems such as the Behavioral Risk Factor Surveillance System and the
Youth Risk Behavior Survey do not include nativity or place-of-birth information
for respondents; the inclusion of the nativity/immigration variable in these datasets
would greatly improve the capacity to analyze a wide range of health, quality-of-life,
and behavioral data on immigrants at the national, state, and local levels (Chowd-
hury et al. 2010; Eaton et al. 2008). The California Health Interview Survey, the
largest state health survey in the United States, is a good example of a state-based
surveillance system that provides comprehensive health, health care, and behavio-
ral data for a number of immigrant groups in California (UCLA 2012). Similar sur-
veillance data systems can be developed in other US states (e.g., New York, Texas,
New Jersey, Florida, and Illinois) that have a sizable and ethnically diverse immi-
grant population. Additionally, the data systems that link records from the major
national population surveys with vital records and disease registries are particularly
useful in this regard. Two national databases that use record linkages of population
surveys with administrative sources such as the National Death Index (NDI) and
the population-based cancer registries are the NLMS and NHIS-NDI record link-
age studies, which allow for complex analyses of immigrant health and mortality
patterns (Singh and Miller 2004; USCB 2007; NCHS 2011¢; Ingram et al. 2008;
Hummer et al. 1999b). With the continuation of long-term mortality follow-up,
these longitudinal databases offer an exciting opportunity to analyze temporal
changes in and determinants of immigrant health and mortality patterns.
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The Community-Based
Migrant Household Probability
Sample Survey

Enrico A. Marcelli

INTRODUCTION

For at least three reasons, international migrant health is perhaps the most difficult
demographic phenomenon to study dispassionately and methodically. First,
migrant health is relatively difficult to measure because, unlike fertility and mortal-
ity, it is not a tangible biological event (Carletto and de Brauw 2007; Davis 1974;
Redstone and Massey 2004; Zlotnick 1987), and researchers employ numerous
definitions of health (Cutler 2004; Pol and Thomas 2001; Young 2005). Second,
even when probabilistic household sample survey data—the standard by which all
social scientific findings are judged (Deaton 1997; Groves et al. 2004: 6)—include
information regarding migration and health outcomes, they often fail to include
variables on potentially important individual and sociogeographic sources of
health such as premigration experience, current health behaviors, socioeconomic
status (SES), home environment, neighborhood context, workplace or school envi-
ronment, social networks, and civic engagement (Berkman and Kawachi 2000;
Bilsborrow et al. 1997; Evans and Stoddart 1990; Link and Phelan 1995; Lorant et al.
2008; Marcelli et al. 2009b; Marcus 2009; McKenzie and Mistiaen 2007).! And
third, it is not uncommon for researchers, politicians, and others to have strong
negative or positive feelings about immigration that may influence their use or
interpretation of available data (Best 2001; Handlin 2002 [1951]; Heer 1996; Huff
1993 [1953]; Huntington 2005 [2004]; Kuznets and Rubin 1954; Ramos 2010; Simon
and Alexander 1993). In short, even if data include little sampling (e.g., nonproba-
bilistic subject selection) and nonsampling (e.g., interviewer, researcher) bias, they
rarely permit a systematic investigation of factors influencing migrant health.
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The main purpose of this chapter is to provide a practical guide for how com-
munity-based organizations (CBOs) and researchers can use an in-person area-
based probability household sample survey to collect comprehensive, representa-
tive and up-to-date information about foreign-born residents of a host nation at
various geographic scales (e.g., census block group, tract, zip code, county, region,
state). Other nonprobabilistic data collection methods (e.g., censuses and regis-
ters, case studies, snowball samples, passenger lists) and general- and special-pur-
pose random household surveys including relatively small numbers of migrants,
focusing only on a subset of foreign-born residents, or employing telephone, mail,
or Internet data collection modes have been used worldwide and are reviewed
elsewhere (Beauchemin and Gonzalez-Ferrer 2011; Bilsborrow et al. 1997; Carletto
and de Brauw 2007; McKenzie and Mistiaen 2007; Thomas 1959; United Nations
2007). Here, I focus on what many scholars think is the gold standard for migrant
research: the in-person area-based probabilistic household sample survey.

The first section of this chapter provides a brief history of the methodological
limitations of collecting representative information in any nation until the mid-
twentieth century. The second section reviews six recent general-purpose and
special-purpose surveys (some discussed by other authors in this volume), argu-
ing that there is a fundamental need for area-based probability migrant household
sample surveys. And lastly, with reference to the 2007 Harvard-UMASS Boston
Metropolitan Immigrant Health and Legal Status Survey (Holmes and Marcelli
2012; Marcelli et al. 2009a; Marcelli and Holmes 2012), the three phases of an in-
person area-based probabilistic migrant household survey are discussed: (1) hous-
ing unit sample frame development and questionnaire design, (2) survey imple-
mentation, and (3) data cleaning and analysis. Important choices must be made
within each phase; we will consider, for instance, how to select census blocks to be
canvassed when developing a sample frame of housing units, why it is important
to collaborate with a CBO, and how to “reduce” subject responses to digital format.

The chapter concludes with a discussion of several ongoing limitations of the
area-based migrant household sample survey approach (e.g., locating hard-to-
reach migrant populations efficiently) and suggests that future research would
benefit from (1) collecting data from the same subjects over time, (2) collecting
retrospective and current data on a subject’s characteristics, behaviors and place of
origin, (3) collecting biological health data, and (4) employing computer-assisted
interviewer software in the subject’s home.

THE HISTORIC MARCH TOWARD PROBABILISTIC
HOUSEHOLD SAMPLE SURVEYING

The first known household surveys date back at least two millennia and were pop-
ulation counts undertaken for the purpose of raising taxes and revenues, appor-
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tioning political representation, or mustering soldiers from residents of particular
geographic areas (Anderson 1988; Converse 1987; Wolfe 1932). During the eight-
eenth and nineteenth centuries (Hacking 2009 [1975]; Laplace 2007; Porter 1986),
there were significant advances in probability theory and diffusion of statistical
thinking, with subsequent efforts to describe statistically the effects of youth out-
migration from rural US regions (Bowers 1974) and foreign-born in-migration to
US metropolitan areas (Addams 1910; DuBois 1996 [1899]) using administrative
records, expert informants, participant observation, and nonsampling interview-
ing. Probabilistic sampling was initially used in a 1912-1913 survey of four English
towns (Bowley and Burnett-Hurst 1915). It was only after a 1930s study of unem-
ployment by the Russell Sage Foundation, however, that random household sam-
pling procedures became widely understood (Hogg 1930, 1932; Kruskall and Mos-
teller 1980; Neyman 1934; Seng 1951; Stephen 1948; Stouffer 1935). Counts of the
number of foreign-born entrants into, residents of, and emigrants from the United
States using nonsampling (e.g., census, steerage passenger shipping, population
registry, border crossing, “social survey”) methods predate the depression years
(Bogardus 1928; Commons 1908; Edmonston and Michalowshi 2004; Ferrie 1999;
Kuznets and Rubin 1954; Thomas 1959; Thomas and Znaniecki 1996 [1918-1920]).
For example, the number of nonnaturalized foreign-born US residents was first
counted as part of the fourth (1820) census, nativity (place-of-birth) data was first
collected in the seventh (1850) census, and questions on parental nativity (ances-
tral place-of-birth) were included in the ninth (1870) through nineteenth (1970)
censuses (Gauthier 2002; Gibson and Lennon 1999). Kuznets and Rubin (1954)
provide a useful summary of efforts in the US, as does Thomas (1959) for all
nations, to estimate net immigration leading up to the mid-twentieth century.> But
it would take another four decades—as we shall see in the next two sections—
before social demographers would begin collecting and making available individ-
ual-level health and other sensitive data from foreign-born US residents using
household probability sampling techniques.

ONGOING NEED FOR IN-PERSON AREA-BASED
PROBABILISTIC MIGRANT HOUSEHOLD
SAMPLE SURVEY

General-Purpose Household Sample Surveys with Nativity
Information: CPS and ACS

Unfortunately, although general-purpose area-based probabilistic household sam-
ple surveys such as the Current Population Survey (CPS) and the American Com-
munity Survey (ACS) provide some of the most important information regarding
population characteristics at national and various subnational geographies (e.g.,
state, county, public use microdata area), they typically (1) suffer from a crude
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definition of international migrant (e.g., foreign-born, noncitizen) and view
migration as an event rather than a process (Redstone and Massey 2004); (2) lack
information concerning health outcomes, premigration experience, emigration,
generation, and legal status that may influence health; and (3) mostly ignore health
behaviors and various sociogeographic contexts that may influence health (Berk-
man and Kawachi 2000; Easterlin 1999; Evans and Stoddart 1990; Kawachi and
Berkman 2003; Link and Phelan 1995). These limitations emanate from the fact
that the main purpose of both surveys is to provide basic demographic and eco-
nomic information about the entire US population rather than in-depth health
information about foreign-born US residents, and that data on sensitive health
and migration issues are difficult to obtain by telephone. The March CPS, for
example, is a nationally representative voluntary household (telephone and in-
person) survey that was first implemented in 1940 (n = 65,000 annually), and its
main purpose is to enable researchers to study demographic and labor market
characteristics of the entire US population regularly (US Census Bureau 2006).
Although questions regarding access to health insurance, medical care, and vari-
ous public assistance programs are asked, very few data are collected on health
behaviors, health, or factors influencing these, and no information on nativity was
collected until March 1994. Health-related variables are limited, for instance, to
those for self-rated health and whether one retired or left a job due to an injury.
Furthermore, given the survey in- and out-rotation of CPS respondents and the
relatively small sample sizes for particular metropolitan areas, researchers inter-
ested in studying one the few health-related topics available by nativity need to
concatenate several years of data. Marcelli and Heer (1998), for instance, applied
migrant legal status predictors generated from their 1994 Los Angeles County
Mexican Immigrant Legal Status Survey (LAC-MILSS) to foreign-born Mexican
adults included in the combined 1994 and 1995 March CPS data to compare unau-
thorized Mexican migrant use of public assistance programs to that of other
ethno-racial-nativity groups residing in Los Angeles County. Thus, while the
general-purpose March CPS data may be used to study access to health insurance
and medical care, as well as use of various “welfare” programs, by nativity, they
feature few health behaviors or outcomes, rarely include information on emigra-
tion, do not have information about migrant legal status, and include very limited
data on sociogeographic environments (e.g., home, neighborhood, work) that may
influence health behaviors and outcomes.

A second prominent example of a general-purpose area-based probabilistic
household sample survey with limitations similar to those of the CPS concerning
health and migration—the ACS (Citro and Kalton 2007; Rampell 2012; US Census
Bureau 2009)—collects data from about 3 million respondents annually (this is
discussed further in chapter 5 of this volume, by Singh). Respondents are asked
whether they were born in another country, and if they were, whether they are a US
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citizen, when (year) and how this occurred (born abroad to at least one US-citizen
parent, or naturalized), and when they came live in the US. Although it is possible
to separate foreign-born or US-citizen residents from others and to estimate how
long they have resided in the US since coming to live, researchers cannot credibly
separate migrants by legal status without using a probability sample survey-based
imputation method similar to that developed by demographers in the 1990s and
discussed below (Marcelli and Heer 1997), and it is questionable whether these data
can provide useful estimates of the total amount of time migrants have spent in the
US because questions regarding earlier visits and exits are not asked (Redstone and
Massey 2004). Data concerning health behaviors and outcomes are also quite lim-
ited in the ACS. For instance, information collected includes whether an individual
had health insurance, had a hearing problem, or was blind. For those who are at
least five years old, questions are asked to assess whether they had difficulty con-
centrating, remembering, or making decisions due to a physical, mental, or emo-
tional condition, as well as whether they had difficulty walking or climbing stairs,
dressing or bathing, or doing errands alone such as shopping. And lastly, informa-
tion on whether females between the ages of fifteen and fifty gave birth during the
previous year is collected. Beyond these items, however, almost no other health-
related data are collected. In other words, very little research on the health or health
behaviors of international migrants residing in the US can be generated employing
either of the two most prominent general-purpose area-based US household sam-
ple surveys available. Other national-level general-purpose surveys with similar or
more restrictive health or nativity limitations include the General Social Survey
(GSS) and the Panel Study of Income Dynamics (PSID).

Special-Purpose Household Health Surveys with Nativity
Information: NHIS and NHANES

Whereas US general-purpose household surveys continue to offer relatively lim-
ited information on health behaviors and outcomes for either US or foreign-born
subpopulations, special-purpose household health surveys have historically col-
lected and continue to collect little on nativity. For example, the National Health
Interview Survey (NHIS), which was launched in 1957, is an in-person annual
state-stratified area-probability sample of about 100,000 individuals (90,000
adults and 10,000 children) residing in some 40,000 US households, and collects
information on access to medical care, various health behaviors and outcomes
from a subset of respondents (slightly more than 30,000 annually). However,
NHIS did not begin collecting information on nativity until 1985, year of entry
until 1989, and US citizenship until 1998 (Carter-Pokras and Zambrana 2001;
Centers for Disease Control and Prevention 2012b). Specifically, for just a little
more than two decades NHIS has enabled researchers to study various self-
reported health outcomes at the national and state levels by basic nativity metrics.
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However, as will be illustrated in the next section, applying demographic legal
status predictors generated from area-based probabilistic migrant household sam-
ple survey data (e.g., age, sex, education, time residing in the US) to foreign-born
residents enumerated in NHIS or other publicly available data provides a method
for estimating the health of legal (e.g., US citizen, green-card holding, temporary
visitor) and unauthorized (e.g., “undocumented,” “illegal”) migrants for some for-
eign-born subgroups separately (Marcelli 2007). NHIS is further discussed by
Singh in chapter 5 of this volume.

Similarly, the National Health and Nutrition Examination Survey (NHANES)
began in 1959 but did not start collecting ethnicity or nativity data until the early
1980s with the introduction of the Hispanic Health and Nutrition Examination
Survey (HHANES). And it was not until NHANES III (1988-1994) that informa-
tion regarding place of birth, US citizenship, and year of first US entry for Mexi-
cans, the largest minority ethno-racial group in the US, first became available and
researchers were able to distinguish these from all other Spanish-speaking sub-
populations (Carter-Pokras and Zambrana 2001). The NHANES is designed to
assess the nutrition and health of the US population, and although featuring a
much smaller sample size (1 = 5,000) than the NHIS, it includes both self-reported
and biometric data (CDC 2012a). Singh discusses NHANES in chapter 5 of this
volume. And, as was the case with the two general-purpose household surveys
discussed above, there are other special-purpose household health surveys such as
the Behavioral Risk Factor Surveillance System (BRESS) that do not collect infor-
mation which allows researchers to study the health of individuals by nativity, and
those such as the California Health Interview Survey (CHIS) that only recently
have begun collecting data allowing such analyses at particular subnational geog-
raphies (Brown et al. 2005).

Special-Purpose Household Surveys of Foreign-born US
Residents: NIS and LACPS

Most special-purpose surveys of foreign-born US residents have focused on the
behaviors and characteristics of a foreign-born subpopulation (e.g., legal perma-
nent residents, foreign-born Mexicans) residing either in the entire US or in a
particular location (e.g., Los Angeles County). The New Immigrant Survey (NIS),
a prominent example of a representative prospective-retrospective household
panel study of legal permanent residents (LPRs) residing in the US that is dis-
cussed by Jasso in chapter 12 of this volume, provides a public-use database on
newly legalized US immigrants and their children that permits researchers to ana-
lyze factors influencing individual health and socioeconomic status. While cross-
sectional data do not permit researchers to see relationships between potential
(e.g., behavioral, familial, neighborhood, work- or school-related, social network)
causal factors and individual outcomes due to an inability to control for unob-
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served intra-individual fixed characteristics (Menard 2002), panel data offer mul-
tiple observations on each immigrant in a sample through time and thus permit
researchers to estimate causality (Hsiao 1999; Rindfuss et al. 2007). Jasso and col-
leagues (2004), for instance, employed the 1996 NIS pilot data and found that the
increase in pre- to postmigration earnings (¢ = $21,000) had a large and statisti-
cally significant positive effect on self-reported health. The analytical advantages
of panel data should not be ignored by migrant health researchers, but it is impor-
tant to note that nonrandom attrition (e.g., subject refusing to participate in a
subsequent wave of a survey) may diminish the attractiveness of panel data. Fur-
thermore, even if panel data on migrant health exist, a focus on one particular
segment of the foreign-born population (e.g., legal permanent residents) may miss
what is most important for public policy purposes. For example, data from the US
Census Bureau, the Department of Homeland Security, and the Pew Hispanic
Center suggest that LPRs represent less than one-third (29%) of the approximately
40 million foreign-born residents of the US. Alternatively, naturalized US citizens
represent about 40%, nonimmigrant visa holders (“temporary visitors”) constitute
some 5%, and about one-in-four are unauthorized migrant residents. Thus, while
the NIS data offer valuable information regarding one major segment of the for-
eign-born US resident population, they do not provide any insight whatsoever
regarding the health of most foreign-born residents.

Perhaps the first probabilistic (albeit not area-based) household sample survey
in the US to obtain representative health and socioeconomic data from all foreign-
born US residents of any country of birth and any legal status was the 1980-81 Los
Angeles County Parents Survey (Heer 1990). The LACPS used Los Angeles County
birth certificates to define its universe (Mexican-origin adults residing in Los
Angeles County) and consisted of two sample frames—one including households
with at least one parent who reported Mexican ethnicity and one foreign-born
adult mother of a relatively healthy baby, and another including households with
at least one parent who reported Mexican ethnicity and one US-born adult mother
of a relatively healthy baby. A systematic probabilistic household sample is one in
which the researcher randomly selects a first household and then skips a certain
number of addresses in a frame before selecting another. Such a sample was ini-
tially drawn from each sample frame: 700 households from the first and 300 from
the second. After confirming that each numeric address was associated with the
reported street name using a Thomas Brothers Street Atlas for Los Angeles County,
interviewers were instructed to approach each household for a possible interview
no more than three times, and to vary these visits (i.e., weekday, weekday evening,
weekend). Questionnaires were prepared not only for respondent mothers (n =
857) and fathers (n = 724), but also for unmarried brothers 18 to 44 years old (n =
194) and childless sisters age 18 to 29 years old (n = 131) residing in Los Angeles
County. Due to cost constraints, interviewing of households with only US-born
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mothers was halted and interviewing of households with foreign-born Mexican
mothers was slightly expanded toward the end of survey implementation. The
weighted nonresponse rate was about 49% for the frame of foreign-born mothers
and 53% for the frame of US-born mothers; and, importantly, although this early
probabilistic migrant household sample survey was not an area-probability sam-
ple, the estimated number of legal and unauthorized Mexican migrants residing in
Los Angeles County and their demographic profile were consistent with that
extrapolated from the other leading legal status estimation methodology—the so-
called residual method (Heer and Passel 1987). Yet this innovative systematic
migrant household sample survey focused only on adult Mexican parents and sib-
lings of circumscribed ages residing in one US county, and did not permit any
subsequent interviewing of initial respondents because interviewers had to leave
the address associated with a given questionnaire with the respondent upon inter-
view completion. In other words, no identifying information was kept that would
permit the household or respondent to be contacted again as in the NIS.

None of the above probabilistic household survey methodologies are adequate
for studying the sources of health among all foreign-born US residents from even
one sending nation (the “target population”) because (1) they exclude important
health (e.g., CPS, ACS) or nativity (NHIS, NHANES) questions, (2) the sample
frames employed ignore certain segments of the target population (NIS, LACPS),
or (3) they do not permit the collection of data on the same individuals over time
or from a migrant’s country or community of origin. Conversely, there are two
main potential advantages of special-purpose area-probability migrant household
sample surveys over those discussed directly above (Bilsborrow et al. 1997; Carletto
and de Brauw 2007; DaVanzo et al. 1994; Edmonston 1996; Fowler 2002; Groves et
al. 2004; McKenzie and Mistiaen 2007; United Nations 2007). First, similar to the
NIS and LACPS, area-probability migrant household sample surveys permit
researchers to collect more information than a census or general-purpose survey
(e.g., biological, retrospective childhood and community-of-origin characteristics,
emigration, census participation, health, legal status, social networks, neighbor-
hood, workplace). And second, unlike clinical or laboratory data, which typically
only offer information regarding proximate causes of health, household sample
survey data can provide information about more distal or fundamental causes
(Berkman and Kawachi 2000; Evans and Stoddart 1990; Link and Phelan 1995).

THE IN-PERSON AREA-BASED PROBABILISTIC
MIGRANT HOUSEHOLD SAMPLE SURVEY
METHODOLOGY

Collecting representative data that can be used to study individual and sociogeo-
graphic factors influencing migrant health (Cunningham et al. 2008; Dey and
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Lucas 2006; Lorant et al. 2008; Singh and Siahpush 2001) requires demographers,
survey statisticians, and other researchers to collaborate directly with a CBO that
has good rapport among the foreign-born population of interest because some
migrants (e.g., unauthorized residents) may be less willing to answer interviewers’
questions in their homes or elsewhere (Marcelli et al. 2009a). Phase 1 includes
creating a list of housing units in which migrants may reside and developing a
questionnaire. The second phase involves selecting and training interviewers,
establishing screening, consent and other survey protocols, and collecting data. In
the final phase, researchers evaluate and prepare the data for analysis and decide
how they will be studied using statistical software. The 2007 Boston Metropolitan
Immigrant Health and Legal Status Survey (BM-IHLSS) provides a recent example
of such a migrant household survey, and below we consider this to illustrate each
of three phases and their constitutive components (Figure 6.1).

Phase 1: Creating a Sample Frame of Housing Units and Developing
the Questionnaire(s)

Phase 1 has two distinct components on which researchers and their community
partners should work simultaneously: (1) defining the sample frame of housing
units and (2) developing the questionnaire.

Creating a Sample Frame of Housing Units. ~ After articulating reasons why avail-
able data do not permit one to understand the health of a migrant population of
interest or its sources, researchers must ask what geographically circumscribed
population (“universe”) the data collected should represent. Figure 6.2 provides an
example from the 2007 BM-IHLSS of two universes within metropolitan Boston:
(1) four clusters of 100 randomly selected census blocks located in 10 census tracts
with at least 7% of their respective populations having been born in Brazil, and (2)
two clusters of 100 randomly selected census blocks with at least 25% of their pop-
ulations having been born in the Dominican Republic.

If a representative picture of some population is desired, as is often the case, then
there are three key steps that should be taken. First, it is necessary to build a sample
“frame” of housing units within randomly selected subareas (e.g., census blocks)
thought to include members of the migrant population of interest. However—
because of new construction, demolition, or the conversion of unconventional spaces
such as garages and porches into housing units since the last census—adequate hous-
ing unit lists may not be available and must be created. To take an example, the uni-
verse for the 2007 Brazilian BM-IHLSS was all foreign-born Brazilian adults and
their children (regardless of nativity) residing in the Boston-Cambridge-Quincy
Metropolitan Statistical Area (BCQ-MSA). In an effort to obtain a representative
sample of this population in a relatively cost-effective manner, researchers developed
a multistage area-probability sample frame by merging the 2000 tract-level Census
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FIGURE 6.2. BM-THLSS sample areas: 100 census blocks randomly selected from 10 tracts
with at least 7% of their population born in Brazil, and 100 census blocks randomly selected
from 10 tracts with at least 25% of their populations having been born in the Dominican
Republic.

Summary File 3 (SF3) and block-level Summary File 1 (SF1) data® by tract, randomly
selecting 100 (of 580) blocks within 10 (of 12) tracts in which at least 7% of population
was born in Brazil, and listing every identifiable housing unit by walking through
each block (“neighborhood”). This approach is “multistage” and “area-based” because
it seeks to locate each migrant subject in his or her home, which islocated in a census
block, which in turn is part of a census tract within metropolitan Boston. And if
housing units and individual subjects within them are also randomly selected,
the sample will be probabilistic because the probability that an individual will be
selected for a possible interview can be computed. This will be explained momentar-
ily. But once the housing unit lists are completed, how do interviewers know which
units to approach for possible interviews? Before determining the housing unit selec-
tion design, researchers must decide on the desired sample size. Although the details
of how to compute a sample size that is adequate for describing a population are
beyond the scope of this chapter, a general principle of random survey methodology
is that only a small fraction of a migrant population is needed to approximate the
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mean and standard deviation of a variable of interest (e.g., income, sex ratio) fairly
well regardless of how large the population is. Also, as shown below, larger sample
sizes and variables with proportions of a sample with some characteristic closer to
50% will yield smaller estimated ranges within which a “true” population mean falls
(Fowler 2002).

SAMPLE SIZE ERROR (+/-): ERROR (+/-):
50/50 RATIO 5/95 RATIO

100 10% 4%

300 6% 3%

500 4% 2%

1,500 2% 1%

For example, if about half a migrant population is female, and a random
sample of 300 subjects generates an estimate of 46%, then one could say with
95% confidence that between 40% and 52% of the population is female. Alterna-
tively, if the sample size were 500 rather than 300 and the same estimate were
generated (46%), then one could assume a narrower range within which the true
proportion rests with 95% confidence—between 42% and 50% of the population
is female. To take another example, if a sample of 100 US adults suggests that
about five percent are gay, then one would be 95% confident that the actual range
is between 4% and 6%. If the sample size were 1,500 instead, then one could be
95% confident that the estimated range within which the real proportion rests
is between 4% and 6%. Larger sample size translates into a tighter estimated
range. Because we wished to minimize estimation error due to sampling for
all BM-IHLSS variables within budget constraints, it was decided that a sample
size of 300 adult Brazilian migrants would suffice. The estimated value of any
variable could be expected to have a margin of error of +/-3% (best case) to +/-6%
(worse case).

A third step involves sampling design. Rather than a simple random sample, we
decided to employ a “systematic” sampling approach that randomly selected a start-
ing housing unit within each block and then had interviewers knock on the door of
every other housing unit. This was done because (1) there were 8,247 housing units
listed by BM-THLSS canvassers in the 100 blocks, (2) the mean proportion of for-
eign-born Brazilian residents in selected tracts was 11.5%, (3) we knew from previ-
ous in-person area-based representative migrant household sample surveys of legal
and unauthorized migrant residents in Los Angeles County (Marcelli 2004; Mar-
celli and Heer 1997) that approximately one in four or five eligible housing units
contacted completed a questionnaire,* and (4) it is almost always possible to design
systematic samples that will produce results similar to those of a simple random
sample (Fowler 2002). The decision to first knock on every other door was straight-
forward. If we approached at least 50% of all housing units listed (4,363 of 8,247),
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12% of these had at least one foreign-born Brazilian adult resident, and, if we worked
hard to ensure that at least 50% (rather than 25%) of eligible households completed
a questionnaire, then our sample size would come close to our desired sample size
of 300 (4,363 X 0.12 X 0.50 = 262). In the end, we were fortunate that 307 households
had a foreign-born Brazilian who agreed to complete a questionnaire. Since 2011—
four years following the completion of the BM-IHLSS—it has become possible to
select blocks to create a migrant housing unit sample frame for any county, metro-
politan area, or state by (1) randomly selecting tracts with particular characteristics
(e.g., percent foreign-born Mexican) from five-year (e.g., 2006-2010) ACS data,’ (2)
merging these tracts with census blocks available from the US Census Bureau’s
Summary File 1 (SF1) data® using geographic-matching file software,” and (3) ran-
domly selecting blocks within selected tracts. It is important to highlight, however,
that because it is not possible to determine the extent to which migrants residing in
tracts with relatively small proportions of compatriots (e.g., less than 10%) are dif-
ferent from those residing in the entire sample frame, estimated characteristics
from a sample using this method may not reflect those of the entire migrant popu-
lation (the universe). Fortunately, this was not a problem in the BM-IHLSS or ear-
lier Mexican migrants surveys in Los Angeles County employing this methodol-
ogy—that is, the systematic area-probability household sample survey data
generated estimated counts and characteristics that are supported by other research-
ers estimates (Heer and Passel 1987; Marcelli and Heer 1997; Marcelli et al. 2009a,
2009b; Marcelli and Lowell 2005). Figure 6.3 is an example of a block-level map in
which canvassers identified housing units on a small street not listed by the US
Census Bureau, suggesting that a benefit of the community-based migrant house-
hold probability sample survey methodology being described here is that it may
offer an estimate of the target migrant population that differs from official statistics.
Figure 6.4 shows a typical canvassing form that may be used to list housing units.

It should be noted that the sampling procedure described above may be pro-
hibitively expensive for foreign-born populations that are not somewhat concen-
trated geographically. Two common methods for increasing sample size and
reducing survey costs that have been discussed elsewhere but can only be men-
tioned in passing here are geographic stratification and disproportionate sampling
(Bilsborrow et al. 1997; Carletto and de Brauw 2007). An example of “stratification”
associated with the BM-IHLSS example discussed above would be to first separate
census tracts into three groups (“strata”) according to the percent foreign-born
Brazilian residents (e.g., 25%, 10-25%, 10%), and then draw a systematic sample of
housing units from canvassed blocks within each stratum in equal proportion to
the percent foreign-born Brazilian. Alternatively, if a larger sample size is desired
within budget constraints and there is no need to compare migrants across strata,
then increasing the proportions of units approached in the two more highly con-
centrated strata (“disproportionate sampling”) might work.
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FIGURE 6.4. Example of a canvassers’ census block housing unit list (including units on
segment of E. Main St. not shown in original census map in figure 6.2), and units that were

systematically selected for possible interviews.

Developing the Questionnaire(s). While researchers should have the technical
capacity to make the decisions discussed above, collaborating directly with a repu-
table CBO working with a targeted foreign-born population is necessary for
designing a questionnaire that will permit interviewers to collect useful health,
demographic, and socioeconomic information. Collaboration should ideally
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begin months or years before survey implementation, with researchers and com-
munity leaders discussing what topics are of most concern to migrants, CBOs, and
policy makers. The 2007 BM-IHLSS, for instance, officially began in January 2007,*
but researchers and community leaders of the Brazilian and Dominican migrant
communities had been working together to find funding to study health among
this population since 200s5. Early and frequent contact between researchers and
community leaders is essential because the former are more likely to know how
standard demographic, health, and other questions are asked in national surveys
as well as standard surveying protocols, and the latter are more likely to know
about pressing issues migrants are facing that are not covered in conventional sur-
veys. For instance, in addition to questions concerning what topics should be cov-
ered in a questionnaire, a household and subject screening protocol should be
discussed and developed (the first component of a survey instrument). This is the
purview of survey methodologists, and typically it is good to have interviewers
approach an address up to three times and record one of several outcomes for each
visit (no one home, no adult home, no adult migrant resident, interview resched-
uled, refused, interview completed, cannot find address, vacant building, could
not enter). The first part of the questionnaire (the second instrument component)
is a household roster, which is used to collect basic demographic information for
each household member (e.g., age, sex, place of birth) and to randomly select a
foreign-born adult (e.g., Brazilian adult who last had a birthday, youngest Brazil-
ian adult). Sometimes it is used to select other household members, such as a
child. The second part of the questionnaire often focuses on the selected adult
subject. The BM-IHLSS, for example, separated questions for adults into five sec-
tions (i.e., Migration, Socioeconomic Status, Social Capital, Health, Sociopolitical
Identity). A final part of the questionnaire will sometimes focus on a randomly
selected child, and regardless of the part or section in which a particular question
appears, attention to reliability (ensuring that differences in respondents’ answers
to the same questions reflect actual differences) and validity (accuracy of responses)
is important. One way of increasing the likelihood of high reliability and validity,
as well as being able to compare estimated population size and characteristics, is
to use questions that have been tested and employed in national surveys such
as the ACS and NHIS. Comparing the estimated foreign-born population residing
in the BCQ-MSA from BM-ITHLSS data with that of 2007 ACS data was possible,
for instance, because the BM-IHLSS asked questions regarding place of birth, age,
sex, year of first entry into the US, US citizenship, educational attainment, labor
force participation, and others in similar—and in some cases exact—ways as
the ACS. Ultimately, deciding how many questions, question wording and place-
ment, and who will translate questions needs to be done by both researchers and
community leaders (Brown et al. 2005; Marcelli et al. 2009a; Wallerstein and
Duran 2003).
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Phase 2: Survey Implementation

I have briefly addressed methods for trying to limit sampling error and one com-
ponent of nonsampling error (the questionnaire). But much nonsampling error
also, and often, emanates from survey implementation. Survey implementation
may be designed in many different ways, and is usefully separated into four tasks:
interviewer selection and training, and survey pretesting and fieldwork. Inter-
viewers are mainly hired to inform potential subjects, and gain their trust and
cooperation if they are eligible to participate in the survey. Ideally, interviewers
should (1) be mature and able to communicate well verbally and in writing, (2)
understand that interviewing is a part-time job often for college students that is
best suited for those who are more interested in acquiring research experience
than in making money, (3) be flexible in terms of availability to work, and (4) be
physically mobile (Fowler 2002). Past migrant household survey research also
suggests that women who are fluent in the migrant population’s language and were
born in the same country of origin are more successful interviewers. But regard-
less of interviewer characteristics, if not trained well (e.g., questionnaire content,
how to approach housing units, how to motivate subject participation, procedures
for collecting biological data), interviewers will not likely succeed in collecting
useful data. BM-IHLSS investigators and several of their assistants, for instance,
interviewed over fifty foreign-born Brazilian college students and various older
members of the Brazilian population residing in the BCQ-MSA, selecting twenty-
four to form twelve interviewer teams and three to be field supervisors. Interview-
ers and supervisors were taught how to find neighborhoods and approach housing
units, how to motivate participation, how to ask questions on the questionnaire
and record responses, and how to measure height and weight as well as blood pres-
sure. They were also taught how to collect saliva and blood samples. All of these
protocols were taught by a research team consisting of an applied demographer/
economist, an anthropologist, the director of a CBO working with Brazilians, and
a neuroscientist. Interviewers were also required to complete an online course on
research involving human subjects and were taught how to deliver self-reported
and biometric data safely and securely to field supervisors for storage. Also, inter-
viewers were required to do all fieldwork with their assigned partner and never
after dusk, and each interviewer had to wear a picture identification badge that
listed the participating CBO and universities. These procedures have contributed
to representative and sensitive data being successfully collected three times from
both legal and unauthorized Mexican migrants in Los Angeles County (1994, 2001,
and 2012), and from legal and unauthorized migrants from Brazil and the Domin-
ican Republic who resided in metropolitan Boston in 2007. Furthermore, the 2007
BM-THLSS was the first in-person area-based probability household sample sur-
vey to collect biological data from a representative sample of legal and unauthor-
ized migrants hailing from any nation. This is unsurprising given that only recently
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has it become possible for nonmedically trained interviewers to collect such data
in household surveys (Christensen 2000; Crimmins et al. 2007, 2005; Holmes and
Marcelli 2012; McDade 2007; McDade et al. 2007).

Between June 10 and September 17, 2007, the Harvard-UMASS BM-THLSS col-
lected self-reported data from 307 foreign-born Brazilian adult subjects, biological
data from about two-thirds of these, and demographic and health information
concerning 120 children born in Brazil and (mostly) the US. No subjects were
compensated in any way; the average amount of time they spent completing a
questionnaire and/or providing biological data was two hours, and the mean cost
per completed questionnaire was $250. Additional funding was eventually secured
to assay and analyze the data.’

The BM-THLSS response rate of 44% was not dissimilar to the rates of other
surveys, such as the ACS and LACPS, that attempt to collect data from various
vulnerable populations (Diffendal 2001; Heer 1990), and the estimated number of
foreign-born Brazilian adults and children (weighted by the inverse of the proba-
bility of having been selected in BM-IHLSS tracts, blocks, and housing units) was
64,000 (about 29% higher than the 2007 ACS estimate for the BCQ-MSA)."

Phase 3: Data Reduction and Analysis

The third and final phase of a household survey project involves “reducing” (digi-
tizing and cleaning) and analyzing the data. Responses to the BM-IHLSS ques-
tions were written directly on the printed questionnaires and then had to be typed
manually into several tabs of a spreadsheet before being converted into a format
that could be analyzed using statistical software. It is best if data are entered as
soon as questionnaires are returned from the field so that data entry personnel can
check with interviewers when and if any uncertainties regarding responses emerge.
It is also important to have written the computer code that will be used to check
responses for valid response values (including those that should not have been
answered due to predetermined skip patterns on the questionnaire), and to replace
those that are invalid. BM-THLSS staff used Stat/Transfer to convert Excel spread-
sheet tabs into STATA-formatted files, and wrote STATA code to check responses
to every question on the BM-IHLSS questionnaire. Before discussing four ways in
which migrant household surveys could be improved in future research, I present
results from an estimation of how BM-IHLSS interviewer characteristics and
behaviors may have influenced whether foreign-born adult subjects from Brazil
(1) answered a question about how many sex partners they had had in the previous
year, (2) permitted interviewers to measure height, weight and blood pressure, (3)
provided a saliva sample, and (4) allowed interviewers to collect blood droplets.
Figure 6.5 shows one surprising and one unsurprising result. Unsurprisingly, a
larger proportion of an estimated 61,000 foreign-born Brazilian adults residing in
metropolitan Boston (according to the weighted 2007 BM-IHLSS data®) were
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FIGURE 6.5. Percent foreign-born adult Brazilian migrants that responded to a
sexual behavior question and provided various biological data by legal status, 2007
BM-IHLSS.

more likely to have responded to the question, “How many sexual partners (those
with whom you have had vaginal, oral, or anal sex) have you had in the last 12
months?” (84%) than to have stepped on a scale, permitted interviewers to use a
height rod to measure their height, or allowed them to take their resting blood
pressure three times with a wrist monitor (75%); to have provided saliva on a swab
of cotton (66%); or to have let interviewers use a finger prick technique to obtain
blood droplets (56%). Surprisingly, however, unauthorized migrants were more
likely than their legal compatriots to provide data for three of the four. In general,
potential explanations (hypotheses) for subject item nonresponse can be usefully
separated into seven categories: (1) questionnaire design, (2) data collection mode,
(3) interviewer characteristics and behaviors, (4) subject characteristics, (5) home
environment, (6) neighborhood, and (7) social capital (Groves 1987; Groves et al.
2004; Tourangeau and Smith 1996). We employed the Brazilian BM-THLSS data to
test the “deference” and “experience” hypotheses using several variables found
within the third category. The first hypothesis suggests that subjects are more will-
ing to provide biological and other sensitive health data if an interviewer is, or is
perceived to be, of a higher socioeconomic status (e.g., college degree, lighter
skin pigmentation). The second suggests that subjects are more willing to provide
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FIGURE 6.6. Percentage change in probability that a foreign-born Brazilian adult provided
a saliva sample in the 2007 BM-THLSS.

biological and other sensitive health data if the interviewer is, or is perceived to be,
more experienced or mature (e.g., completed more interviews, older). We control-
led for other factors typically placed within all except the first and second explana-
tory categories listed above because the same questionnaire and data collection
mode (in-person within a subject’s home) were used for all BM-IHLSS interviews.
Figure 6.6 reports results from logistically regressing whether an adult Brazilian
respondent provided a saliva sample (one of the four outcomes shown in Figure
6.5) on various factors separated in the five relevant explanatory categories listed
above (3-5).

While all variables listed on the vertical axis were included in the analysis, there
are two take-home points: (1) only variables associated with the shaded bars are
estimated to have been statistically related (at a 90% confidence level or above) to
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FIGURE 6.7. Percentage change in probability that a foreign-born Brazilian adult provided
blood droplets in the 2007 BM-THLSS.

a Brazilian subject having agreed to provide a saliva swab, and (2) while these
results support both the subject deference and interviewer experience hypothesis,
the former has more support than the latter. Specifically, a Brazilian subject was
about 30% more likely to provide a saliva sample to an interviewer who had gradu-
ated from college, and about 13% more likely to provide a saliva sample to someone
who had slighter lighter skin pigmentation—supporting the deference hypothesis.
Also, a subject was approximately 10% more likely to do so if the interviewer was
about ten years older, and about 7% more likely if the interviewer had completed
about ten more interviews before attempting the current one—lending some (but
less) support to the interviewer experience hypothesis.

Although there is insufficient space here to report regression results regarding
how these factors may have influenced subject willingness to provide answers to
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the sexual partner question or the request for height, weight, and blood pressure
data, results are consistent with those just reported for saliva, and available upon
request from the author (Marcelli 2008). Figure 6.7 shows almost identical results
for what appears to have been the datum Brazilian migrants were least likely to
provide. That is, the probability of a subject having provided blood droplets was,
except for prior number of interviews completed by an interviewer, estimated to
be statistically associated with the remaining three variables representing the sub-
ject deference and interviewer experience hypotheses (i.e., age, education, skin
color). Interviewer characteristics and experience are both important for the like-
lihood that migrant subjects will provide biological data and answer sensitive
questions, but characteristics seem to be more important than experience. These
results suggest it is possible, as demographers and survey researchers have recently
learned, to collect biological data in random household sample surveys from a
relatively vulnerable migrant population such as Brazilian migrants, among whom
fully 70% were unauthorized US residents (Marcelli et al. 2009a). These results
also suggest that having interviewers with higher socioeconomic status character-
istics is more important than having interviewers with interviewing experience.
These results are consistent with past household survey projects that demonstrated
the value of hiring mature adult female interviewers who were born in the same
country as the target population. In short, the demographic profile of interviewers
appears to be more important than interviewing experience for collecting sensi-
tive biological and other health data from legal and unauthorized foreign-born
residents of the US.

DISCUSSION

This chapter began by asserting that even when data include little sampling (e.g.,
nonprobabilistic subject selection) bias, they rarely permit a systematic investiga-
tion of factors influencing international migrant health. This is because migration
is difficult to measure even if clearly defined, available health data seldom include
information regarding various sociogeographic domains of life that may influence
health, and researchers and others interested in migrants often have strong feel-
ings about them and their effects on society that may affect the data they employ
or how these are interpreted. It is precisely these potential biases that an in-person
area-based probability migrant household sample survey methodology has the
potential to overcome, and this chapter has offered a practical guide for how CBOs
and researchers can use such an approach to collect comprehensive, representa-
tive, and up-to-date information about the health of legal and unauthorized for-
eign-born residents of a host nation at various geographic scales (e.g., census block
group, tract, zip code, county, region, state). Indeed, since the mid-1990s demo-
graphers have been (1) developing adequate area-based sample frames and house-
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hold- and individual-level questionnaires, (2) successfully training interviewers
without medical backgrounds to collect health, legal status, and other sensitive
data from migrants, and (3) using survey data to estimate the number and charac-
teristics of foreign-born residents of the US. But as this chapter illustrates, this
type of survey is a costly endeavor and requires researchers to work directly with
migrants from the target population and to partner with a reputable CBO.

Benefits of an area-probability migrant household sample survey include the
acquisition of information that can help answer pressing questions regarding
migrant health and its sources, as well as data that permit estimates of the number
and characteristics of migrants that may differ from official government statistics.
It is also the case that researchers can generate legal status prediction equations
that may be applied to various public-use data (e.g., ACS, NHIS) to estimate inter-
national migrant health and socioeconomic status. For example, applying (1) age,
(2) sex, (3) educational attainment, and (4) time residing in the US coeflicients
(generated by logistically regressing unauthorized legal status on these four vari-
ables using the 2001 Los Angeles County Mexican Immigrant Legal Status Survey)
t0 1998-2005 NHIS data for foreign-born Mexican migrants, for instance, suggests
foreign-born Mexican adults were healthier on seven of fifteen available health
outcomes (Marcelli 2007). Specifically, they were less healthy than most other
ethnoracial-nativity groups when self-rated health, psychological distress, obesity,
diabetes, kidney problems, tuberculosis, or activities of daily living were analyzed.
And they were similarly healthy when hypertension was the focal outcome. But
they were healthier on seven outcomes (cardiovascular disease, cancer, respiratory
disease, liver condition, hepatitis, joint and other pain, annual bed days). Only on
psychological distress were unauthorized Mexican migrants estimated to be less
healthy than their legal compatriots. These and other results are available upon
request from the author.

Yet there are some limitations to the survey methodology presented in this
chapter, and at least four ways in which future surveying of migrants using area-
probability household sample surveys might be improved. The most glaring
potential limitation is that such an approach may not succeed among non-Latino
migrant populations. How would foreign-born Chinese or recent Iraqi refugees
respond to their compatriots showing up at their doorstep asking for sensitive
health and other information? Another potential limitation is logistic. When
migrants are not highly concentrated, it is more costly to find them. Thus, as noted
in a previous section, if some migrants residing in suburban or rural areas with
relatively low proportions of migrants are missed, the portrait of the target popula-
tion may be distorted. Of course, this is likely to be the case, regardless of urban,
suburban, or rural location, for foreign-born groups with small numbers.

Still, there are a number of promising paths forward. First, in addition to col-
lecting data concerning current individual and sociogeographic factors that may
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influence current health, future surveys should make an effort to collect migrant
subject contact information in order to reach them later to create panel datasets
such as the NIS (but including migrants with both legal and unauthorized sta-
tuses) (Rindfuss et al. 2007). Second, researchers should attempt to collect infor-
mation regarding subjects’ family members, friends, neighbors, and social net-
work members residing in the country of origin. A personal relationship with
someone residing back home may have more influence on a migrant’s health and
well-being than is commonly suspected. Such information might be quite useful,
for instance, in helping to explain the disparities reported above in psychological
distress by legal status. And it is important to note that if the goal is to understand
how such country-of-origin factors influence health among foreign-born resi-
dents of the US, then the best approach is to begin by randomly sampling migrants
in the US and then collecting data in the migrant home country rather than the
other way around (Beauchemin and Gonzalez-Ferrer 2011; Bilsborrow et al. 1997).
Third, because foreign-born residents of a host nation tend to be younger and
therefore healthier, on average, it is more difficult to estimate their long-term
health trajectories compared to those of native-born residents, and would it be
useful to collect biological data such as saliva, blood, hair, height, weight, and
blood pressure in addition to health behavior data. Indeed, evidence presented in
this chapter and elsewhere suggests this is possible even among the most vulner-
able migrants (Christensen 2000; Crimmins et al. 2005; Hayes-Bautista 2002; Hol-
mes and Marcelli 2012; Marcelli and Holmes 2012). Lastly, to date interviewers
using the methodology outlined here have simply recorded subject responses on a
printed questionnaire and these, as well as results from assayed biological data,
have been converted into digital format manually. There are considerable effi-
ciency gains to be had from using computer-assisted personal interviewing (CAPI)
software in the field, but this will need to be tested and evaluated along with how
subjects of a vulnerable target population might respond to use of this technology
in the context of sensitive questions.

NOTES

1. “Probabilistic” implies that each individual of a target population has a known posi-
tive probability of being included in a sample, and “household” refers to the level at which
information is collected regardless of data collection mode (e.g., in-person face-to-face,
telephone, mail, Internet).

2. Thomas (1959) identifies four historic phases of collecting data on worldwide interna-
tional migration: (1) when newly formed nations did not systematically restrict migration
(1800-1875), (2) when national regulation was initiated in Europe and the US in the late
nineteenth century, (3) when nations established mechanisms for differentiating migrants
from certain nations and with specific characteristics (early twentieth century), and (4)
when the International Labor Organization (ILO) and Population Commission of the
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United Nations (UN) summarized the different ways in which nations were attempting to
measure international migration (mid-twentieth century).

3. http://www.census.gov/main/www/cen2000.html.

4. It is more complicated to compute conventional response rates than to compute
questionnaire completion rates, as will be explained below. But in general, doing so requires
one to know the probability of block selection, probability of housing unit selection, and the
probability of household member selection once an eligible unit has been identified.

5. http://www.census.gov/acs/www/data_documentation/pums_data/.

6. http://2010.census.gov/2010census/data/.

7. http://mcdc.missouri.edu/websas/geocorri2.html.

8. In response to a call for proposal by the Dana Farber-Harvard Cancer Center/Uni-
versity of Massachusetts Boston Comprehensive Cancer Partnership Program (NCI Grant
#5U56CA118635-03).

9. In addition to funding received from the National Cancer Institute (NCI), I am
thankful for additional support from the University of Massachusetts Boston’s Office of the
Vice Provost for Research and the Blue Cross Blue Shield of Massachusetts Foundation.

10. The response rate (44%) was computed by first computing the percent of housing
units for which interviewer teams could determine whether at least one foreign-born Bra-
zilian adult was residing there (3,621/4,090), and then multiplying this by the percent of
housing units with at least one foreign-born Brazilian adult resident providing a completed
questionnaire (307/620). The first rate was quite high, the second not as high as desired.

1. Sample weights are computed for the purpose of estimating the number and charac-
teristics of a target migrant population (universe). In general, this equals one divided by the
probability of having been selected into the sample, and the first step is to compute the prob-
ability that a census block was selected (e.g., 100 blocks divided by 12,476 in the 10 BM-
THLSS census tracts with 7% or more of their populations having been born in Brazil). The
second step is to compute the probability of a housing unit being selected into the sample by
multiplying this block selection probability by the probability of a housing unit being
selected within a block (e.g., 50% if the within-block skip pattern is every other housing
unit). A “household-level” weight is then computed by dividing the inverse of the probabil-
ity of a housing unit having been selected by the block response rate. The block response rate
equals the percent eligible housing units (eligible housing units/housing units with at least
one eligible resident) multiplied by the percent eligible housing units interviewed (housing
units that were successfully interviewed/housing units with at least one foreign-born Brazil-
ian adult). This household-level weight is not, however, corrected for biases that may exist at
the block or housing unit level. Computing person-level sample weights requires correcting
for these, and doing so for the block level involves multiplying the household-level weight by
the inverse of the number of people interviewed in a block/total block population. Correct-
ing for housing-unit-level bias involves multiplying the household-level weight that has
been corrected for block-level bias by the inverse of the number of individual-level question-
naires completed in a housing unit/total number of household residents. Population size is
then computed by multiplying each subject by his or her person-level weight. The mean
person-level weight for the 2007 Brazilian BM-IHLSS was about 200, implying that each
subject represented about 200 other foreign-born adult Brazilians residing in metropolitan
Boston. These weights ranged from 42 to 668, however.
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Respondent-Driven Sampling for
Migrant Populations

Lisa Johnston
Mohsen Malekinejad

OVERVIEW

Imagine wanting to conduct a large (100+) quantitative survey of the health condi-
tions of sub-Saharan migrants in Morocco, the living situations of Chinese stu-
dents studying in Ukraine, the working environment of Polish people residing in
Norway, the migration patterns of Central American females in Houston, or the
vulnerability of Cambodian migrants crossing into Thailand. Because of their par-
ticular circumstances, it is difficult to generate a sampling frame from which to
gather a representative sample from these populations. In addition, migrants are
sometimes stigmatized or are in irregular administrative situations, which, in
turn, makes them difficult to access and unwilling to participate in research efforts.
They are, therefore, considered hard-to-reach populations for survey research
purposes. At the same time, they are potentially networked (i.e., they know each
other), such that you may be able to find a handful of group members, through
their contacts with governmental and nongovernmental organizations and other
sources, who are willing to recruit their peers. Over the past decade, respondent-
driven sampling (RDS) has been highlighted as a robust and effective method to
recruit hard-to-reach populations that are connected through social networks.
This chapter provides an introduction to sampling migrant populations using
RDS, including several key concepts and definitions needed to understand RDS
recruitment and analysis, underlying assumptions, and practical guidance for
implementation. By the end of this chapter readers should be able to

identify and explain some differences between RDS and a convenience chain
referral sample,

141
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explain how RDS works,

describe why RDS is appropriate for migrant populations,

describe the assumptions needed for RDS recruitment and analysis, and
understand some of the challenges of and advantages to RDS.

In addition, the chapter provides references for obtaining more information about
the specifics of using RDS.

CHARACTERISTICS OF CHAIN REFERRAL SAMPLING

RDS is a form of chain referral sampling that incorporates numerous methodo-
logical and statistical elements to mitigate the biases in chain referral sampling
(Heckathorn 2002, 2007; Salganik and Heckathorn 2004). Chain referral sampling,
a nonprobability method in which hard-to-reach populations are asked to provide
referrals to other members of their group, has been commonly used as an easy and
low-cost method to recruit hard-to-reach populations (Atkinson and Flint 2001;
Biernacki and Waldorf 1981). Chain referral sampling is a nonprobability method
in which hard-to-reach populations are asked to provide referrals to other mem-
bers of their group. Typically, this method continues until the final sample size is
attained or when an entire network of the population is sampled (Biernacki and
Waldorf1981; Sudman and Kalton 1986; Sudman et al. 1988). Although this method
can easily and rapidly identify numerous respondents, it is prone to sampling
biases because certain groups tend to be either over- or underrepresented depend-
ing on the number of connections they have to other population members (Atkin-
son and Flint 2001; Biernacki and Waldorf 1981; Erickson 1979).

RDS: AN IMPROVEMENT OVER CHAIN REFERRAL
SAMPLING

RDS attempts to overcome the limitations associated with chain referral sampling
while retaining several of its advantages, including

the ability to recruit populations that usually cannot be studied using conven-
tional sampling methods due to the lack of a sampling frame,

relative ease of implementation given that it does not require intensive
formative assessment and mapping, and

relatively rapid recruitment given that initial recruits are asked to refer their
peers.

RDS comprises two parts: a recruitment strategy and an analysis component. It
is critical to carefully collect two pieces of data from respondents in order to make
statistical adjustments when data are analyzed: (1) information about the personal
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network size and (2) who recruited whom. Without the necessary analytical
adjustments, RDS is no different from a structured chain referral sample. When
conducted and analyzed correctly, RDS estimates will be representative of the net-
work of the population from which the sample was drawn.

RDS recruitment is initiated with a small, diverse, and influential group of “seeds”
(eligible respondents) purposefully selected by the researchers. Each seed receives a
set number of recruitment coupons to recruit his or her peers, who then redeem the
coupons at a fixed site to enroll in the survey. Eligible recruits who finish the survey
process are also given a set number of coupons to recruit their peers. The recruited
peers of seeds who enroll in the survey become wave 1 respondents, and the recruits
of wave 1 respondents become wave 2 respondents. This process of recruitment con-
tinues through successive waves until the calculated sample size is reached. In the
end, the waves produced by effective seeds make up recruitment chains of varying
lengths. The goal is to acquire long recruitment chains made up of multiple waves.

APPROPRIATENESS OF RDS FOR MIGRANT
POPULATIONS

Used for the first time in 1994 in the United States (Heckathorn 1997), RDS has
most widely been used in epidemiological surveys of HIV populations at higher
risk of HIV, such as high-risk youth, sex workers, men who have sex with men, and
people who inject drugs (Johnston et al. 2008; Malekinejad et al. 2008; Johnston,
Thurman, et al. 2010; Montealegre et al. 2013; Johnston 2013a). Useful information
from the wide range of manuals, materials, and published literature based on these
surveys can be adapted for surveys of migrants. Only recently has RDS been seen
as an effective method to sample migrant populations (Tyldum and Johnston,
2014; Montealegre, Johnston, and Sabin 2011). For instance, RDS has been widely
used in Europe to sample Polish migrants in Oslo (Friberg and Tyldum 2007; Frib-
erg and Eldring 2013), Copenhagen (Hansen and Hansen 2009), Dublin (Mithlau
et al. 2011), and Reykjavik (Pérarinsdéttir and Wojtyniska 2011), and Brazilian,
Moroccan, and Ukrainian migrants in The Netherlands, Norway, Portugal, and
the United Kingdom (http://www.imi.ox.ac.uk/research-projects/themis). In the
United States, RDS has been used to sample Latino first- and second-generation
migrant males in Chicago (Ramirez-Valles et al. 2005), Nigerian migrants in New
York City (Rodriguez 2009), undocumented migrant workers in Chicago, Los
Angeles, New York City (Bernhardt et al. 2009), and San Diego (Zhang 2012), and
Central American migrant women in Houston (Montealegre et al. 2012; Monteale-
gre, Risser, et al. 2011). In Asia, RDS was used to sample Cambodian and Myanmar
migrants in Thailand (Khamsiriwatchara et al. 2011) and, in Africa, RDS was used
to sample Anglophone and Francophone sub-Saharan African migrants in Rabat,
Morocco (Johnston 2013b).
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RDS peer-to-peer recruitment relies on populations being connected through
social networks. A social network in the context of RDS is a social structure of
individuals who are connected by one or more specific attributes yielding interde-
pendency between members of the network, such as relationships (sexual, work),
friendship, kinship, and common interests. Many migrant populations are appro-
priate for sampling with RDS because they

share similar cultural backgrounds (e.g., language, ethnic group, religion,
country of origin),

may be part of a migration network linking communities in the region of
origin and destination,

tend to rely on each other to transition into a new culture and settle down in
the new society (e.g., finding jobs, housing, schools, etc.), and/or

may face common social barriers that impede their assimilation into the
larger society (e.g., stigma, discrimination, stereotyping) (Tyldum and
Johnston 2014).

PREPARING FOR AN RDS SURVEY: FORMATIVE
ASSESSMENT

Survey implementers should gather information through a formative assessment
before conducting a survey using RDS. One of the most important questions to
answer during a formative assessment is whether a population is sufficiently
socially networked to sustain recruitment chains (Johnston, Whitehead, et al.
2010). Collecting data can be done through focus groups or interviews with the
target population or with persons who work with the target population. Questions
to consider include the following:

Do population members recognize each other? Are they linked by a preexist-
ing contact pattern, and are these relationships reciprocal? “I know you as a
member of the target population and you know me as a member of the target
population” For instance, working migrants returning to their country of
origin do not necessarily know each other. Migrants arriving in a country at
different times or for different reasons may not know each other (e.g., Polish
migrants moving to Western Europe in the 1980s after the fall of the Soviet
Union vs. those who moved in 2004 after Poland’s accession to the EU)
(Friberg 2007; Friberg and Horst 2014).

How many individuals do they have in their personal social networks?

Do they form diverse social network ties (strong and weak), and are they
connected to different subpopulations?

Are they made up of one social network or several isolated social network
clusters? For instance, males and females may not form social networks in
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some populations and therefore will not recruit across these subgroups. If this
is the case, it is worth considering including just one of these groups in the
sample. This is the same for subgroups based on tribal, country-of-origin, or
language differences.

If given as many coupons as they wanted, how many peers could they recruit?
How quickly could they distribute their coupons?

If given three coupons today, could they find three individuals to recruit who
would enroll in the survey?

The ideal target population in RDS surveys is a category of people that can be

clearly defined by the researcher as well as by respondents and that also has the
characteristics of a social group in that they identify and interact with each other.
Formative assessment is also helpful for finding seeds, for determining acceptabil-
ity of RDS and research in general, and for planning the survey logistics (Johnston,
Whitehead, et al. 2010; Johnston 2013a; Montealegre et al. 2014).

STEPS TO IMPLEMENT RDS

Once the preliminary steps of obtaining approval for research with human sub-
jects (ethics review), and formative research are complete, it is time to gather a
sample using RDS. The RDS recruitment steps are as follows:'

1.

Researchers select a location accessible and acceptable to the survey popula-
tion. They ensure that the site is neutral (e.g., not an organization that serves
one subgroup in the network, not a stigmatized location, etc.), discreet,
accessible, comfortable, and that it will not attract undue governmental or
community attention.

Researchers identify and recruit a handful of seeds from the survey popula-
tion. Past surveys of several hard-to-reach populations have typically used
anywhere from three to fifteen seeds (Malekinejad et al. 2008). Seeds need
not be selected randomly, but a diverse selection of seeds will help ensure
reaching diverse members of the population more quickly. For instance, if
the target population comprises different tribal groups, then seeds should
also comprise these groups. Seeds are usually found through organizations
working with the target population, but they can also be recruited through
outreach from places in their community where they congregate (for more
information about seeds see Johnston 2013a; Kubal et al. 2014).

Seeds complete the survey process and receive a set number of recruitment
coupons (see Figs. 7.5, 7.6, below) to use in recruiting their peers.

Recruits are asked to go to the survey site for an interview. Easy access to the
survey site is especially relevant for migrants because they may have trans-
portation limitations, fear leaving their homes because of immigration
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FIGURE 7.1. Recruitment chain of eight waves generated from one seed. Source: L Johnston
and K Sabin, “Echantillonnage déterminé selon les répondants pour les populations difficiles a
joindre” (Sampling hard-to-reach populations with respondent driven sampling). (Methodologi-
cal Innovations Online [2010] 5[2]: 38-48; www.methodologicalinnovations.org.)

enforcement activities, and work several jobs at nontraditional hours.
In some cases, cultural norms may prohibit women from traveling by
themselves.

5. Membership in a target population needs to be ascertained through a
screening process, preferably by someone who is familiar with or part of the
target population.

6. 'The recruits of the seeds produce wave 1; the recruits of wave 1 produce wave
2, and so on. This process continues until the calculated sample size is
reached (Fig. 7.1).

7. All respondents receive an incentive for completing the interview (primary
incentive) and another incentive for recruiting their peers to participate in
the survey (secondary incentive).

The objective in RDS is to generate long recruitment chains made up of several
recruitment waves of respondents while limiting the number of recruits per each
respondent (i.e., usually two to four). The combination of limiting the number of
recruits per respondent (i.e., using a set number of coupons) and producing long
recruitment chains increases the likelihood that the final sample characteristics
will be independent of the purposefully selected seeds.
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Example: An RDS survey was conducted in the summer of 2009 to estimate
the proportion of long-term (LT; more than six months of stay) and short-
term (ST; less than six months of stay) Cambodian and Myanmar immi-
grants in Thailand. The survey was implemented in three provinces near the
Thai-Cambodia border, where there are many migrant workers. Recruit-
ment started with a total of 30 seeds (18 Cambodian and 12 Myanmar). Seeds
were given three traceable coupons to recruit other migrants. Respondents
received approximately USs10.00 for each recruit. During eight weeks of
recruitment, 1,719 respondents were recruited through 2—10 waves of recruit-
ment. Cambodian migrant seeds (12 LT and 6 ST) recruited a total of 828
Cambodian migrants (350 LT, 475 ST, and 3 undetermined). Myanmar
migrant seeds (11 LT and 1 ST) recruited a total of 891 migrants (871 LT and
19 ST) (Khamsiriwatchara et al. 2011).

For a larger survey, if there is an initial selection of twelve seeds and each of
these seeds recruits two peers, then each of the two peers recruits two more peers
over three waves; the sample will geometrically expand as follows:

12 SEEDS
Wave 1: 12 seeds select 2 peers each = 24 peers
Wave 2: 24 peers select 2 peers each = 48 peers

Wave 3: 48 peers select 2 peers each = 96

This example creates recruitment chains totaling 180 individuals (12 seeds + 24 +
48 + 96).2

DATA COLLECTION REQUIREMENTS FOR RDS

The following information must be collected from each respondent in order to
analyze RDS data:

Personal social network size—This is the number of individuals the respond-
ent knows, and they know the respondent, within the target population based
on the eligibility criteria (Heckathorn 2007).?

Respondent’s coupon number—This is the number on the coupon with which
the respondent was recruited. Seeds are selected by survey staff and, therefore, do
not get a coupon. However, seeds should be assigned a unique coupon number.*
Coupon numbers of recruits—These are the numbers given to the recruits of
each respondent. They are used to link the recruiter to his or her recruits.
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RDS METHOD ASSUMPTIONS

Researchers must understand the assumptions underlying RDS before conducting
an RDS survey. There are two types of assumptions: functional and analytic (Heck-
athorn 2007).

Functional Assumptions

Three functional assumptions must be met during RDS recruitment. Each of these
assumptions should be reviewed before RDS is considered. If these assumptions
are not met, a number of biases may result, including failure to accumulate a large
enough number of respondents.

1. Respondents within the target population hold interpersonal ties. RDS is
based on the assumption that group members can most effectively recruit other
members of their own group (Heckathorn and Rosenstein 2002). Essentially, peer-
to-peer recruitment is believed to increase credibility and encourage participation,
especially among populations that prefer to be hidden and that are hard to reach.
In order to ensure that RDS is applicable to a certain target population, it is impor-
tant to understand whether or not members of the target population are linked by
preexisting contact patterns and reciprocal relationships.

The combination of recruitment quotas (a set number of recruitment coupons
for each respondent) and provision of a secondary incentive for successful recruit-
ment increases the likelihood that respondents will try to recruit from members of
the target population with whom they already have a relationship rather than
approaching strangers. Previous successful applications of RDS demonstrate that
recruiters and recruits had some form of ongoing personal relationship in approx-
imately 98% of cases (Gile et al. in press).

2. Interpersonal ties within the target population residing in a defined geographical
area are dense. 'The interpersonal ties within the target population must be dense
enough to sustain recruitment. In other words, there must be multiple preexisting
links between members of the target population and members must be accessible
to each other (e.g., not so geographically dispersed that distance would prevent
them from contacting each other and passing on recruitment coupons). While
respondents may know many potential recruits who meet the eligibility criteria for
a survey, if they cannot contact them easily, recruitment will likely not be sus-
tained. To ensure numerous network connections, respondents should be allowed
to recruit those with whom they have “weak links,” such as acquaintances, as well
as those with whom they have “strong links,” such as friends and family members.

3. RDS sample is a small fraction of the target population. ~Sampling with replace-
ment is one of the statistical requirements for many of the RDS estimators to be
valid. Theoretically, sampling with replacement means that all members of the pop-
ulation have multiple chances to participate. Most surveys do not allow respondents



RESPONDENT-DRIVEN SAMPLING 149

to participate more than once, as a very small number of respondents may be likely
to overwhelm the sample. Instead of allowing respondents to participate more than
once, RDS assumes that the sampling fraction (the number of individuals in the
sample divided by the total number of individuals in the target population) be small.
There is debate about whether RDS is a sampling with replacement method. On the
surface it is not since a respondent is allowed to enroll only once (Gile and Hand-
cock 2010; Gile et al. in press); however, the assumption is viewed more loosely if the
sample size is small relative to the population size (Volz and Heckathorn 2008).

Analytic Assumptions

Analytic assumptions must be assessed to measure the level of bias in the final
estimates. Not all assumptions can be proven and some assumptions may not be
completely met (Gile et al. in press).

1. Self-reported personal social network size accurately reflects the true network
size of respondents.  The personal social network size is defined as the number of
relatives, friends, and acquaintances that the respondent knows and who know the
respondent, who are part of the target population. Because respondents recruit
each other, it is important to know how many individuals a respondent could
potentially recruit. There are multiple paths to each respondent: those with larger
social networks are more likely to be recruited than those with smaller social net-
works. Those respondents with small social networks are given a larger weight in
the analysis because there are fewer recruitment paths that lead to them.

The social network size question should reflect the pool of individuals that the
respondent could recruit from the target population. The measurement (as accurate
as possible) of social network sizes depends on many factors, including how the ques-
tion is structured, how well the interviewers are trained to probe for accurate responses
to this question, and the impact of recall bias. (See examples of questions for deter-
mining social network size, below; also see Johnston 2013a; Johnston et al. 2014.)

2. Peer recruitment is a random selection from the recruiter’s network. The
assumption of random recruitment is difficult to assess (Gile et al. in press). There
are three occasions when respondent behavior may affect recruitment: (1) random
coupon distribution (respondents do not distribute their coupons among different
subgroups within their social network); (2) coupon acceptance (those approached
do not accept coupons); and (3) coupon redemption (those who accept a coupon
do not enroll in the survey).

Nonrandom coupon distribution is more likely when seeds are homogenous in
terms of an important variable (e.g., migrant population seeds are identified
through an active migrant outreach organization and therefore recruit only from
among their own subgroup [e.g., politically active migrants], without reaching
into other important subgroups such as nonpolitically active migrants). Nonran-
dom coupon acceptance occurs when members of one subgroup (e.g., employed
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FIGURE 7.2. Recruitment chains from a survey conducted among 230 undocumented Central
American Women, conducted in Houston, Texas, 2010. (Appreciation to Jane Richards
Montealegre for sharing this graphic.)

migrants) are more reluctant to accept a coupon than members of another sub-
group (e.g., unemployed migrants).

The random recruitment assumption is plausible only if members of the target
population have reasonably easy and comfortable access to the interview site, an
appropriate time frame is used for the network size question, and appropriate
incentives are employed (Heckathorn 2002). However, nonrandom recruitment, if
it occurs, will not necessarily bias the RDS estimator as long as recruitment is not
correlated with any variable important for estimation (Volz and Heckathorn 2008).

3. Each respondent recruits a single peer. RDS relies on peers recruiting peers.
Most RDS surveys begin with multiple recruitments, with seeds receiving more
than one coupon, because recruitment tends to die out quickly when only a single
recruitment per seed is allowed at the beginning of a survey.

HOW TO END THE RDS RECRUITMENT PROCESS

The maximum number of waves in an RDS sample is based on the longest chain
produced by any single seed in that sample. For example, in fig. 7.2., the seed
(larger square) in the upper right corner has produced the longest wave (26 waves).
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It is fairly common that one seed becomes a “super” recruiter, producing more
waves in the chain than any other seed in the sample. Indeed, it is not uncommon
for a “super seed” to produce a very long chain that comprises one third of the
entire sample, whereas other seeds may produce only two, three, or four waves,
and some seeds may not recruit anyone.

Fig. 7.2 shows recruitment chains from three seeds who recruited a sample of
230 migrants for an RDS survey conducted in Houston, Texas, in 2010 among
undocumented Central American women.

ADVANTAGES AND DISADVANTAGES OF RDS
Advantages

When deciding about which sampling method to use for surveying migrant popu-
lations, researchers should take into consideration the advantages of RDS. Specifi-
cally, RDS methods

involve a statistical and theoretical basis that, when the method is done
correctly, enables RDS to produce representative estimates for network
characteristics of the population sampled;

have relatively easy field operations once the survey is under way;

use peer-to-peer recruitment that is based on trust and that allows for
anonymity (an important factor for migrants to participate in surveys);
require no mapping and relatively limited formative research (however,
formative research is essential to understand the underlying network structure
of the populations);®

can rapidly reach the calculated sample size through peer-to-peer recruitment
in socially networked populations;

reach less visible segments of the sampled population when recruitment
chains are long;

require a minimal number of additional questions to ensure proper statistical
analysis;

may be the most cost-effective and only practical and available method to
obtain a representative sample of migrants; and

have been conducted successfully in many countries among numerous
hard-to-reach populations around the world, although mostly among groups
at high risk for HIV.

In addition:

Most of the templates for implementation materials (e.g., implementation
manual, monitoring forms, protocols, survey steps, etc.) have already been
developed and are freely accessible (Johnston 2013a, also see http://global
healthsciences.ucsf.edu/pphg/gsi/epidemiologic-surveillance/ibbs-toolbox).


http://globalhealthsciences.ucsf.edu/pphg/gsi/epidemiologic-surveillance/ibbs-toolbox
http://globalhealthsciences.ucsf.edu/pphg/gsi/epidemiologic-surveillance/ibbs-toolbox
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Two open-source computer software programs, RDS Analyst (www.hpmrg.
org) and Respondent-Driven Sampling Analysis Tool (RDSAT) (www.
respondentdrivensampling.org), have been specifically designed to analyze
RDS data.

Disadvantages

Several issues may limit the wide use or applicability of RDS, including the
following:

Because screening for eligibility relies on self-reported data, it can be difficult
to verify respondents’ group membership (i.e., how can we verify whether a
migrant is really a migrant and still maintain anonymity?). Using target
population members as screeners may mitigate this disadvantage since
migrants can easily evaluate whether somebody is from the same country of
origin and speaks the language of the country of origin, and can screen
respondents by asking them to describe aspects of their country’s history or
culture, type of visa or immigration status, migration history and process, and
so on.’

Mobility of migrants can complicate planning and fieldwork for RDS.

RDS requires strict adherence to theory and assumptions (e.g., the necessity of
tracking links between recruiters and recruiting through coupon management
assumes limited in- and out-migration during sampling).

The use of incentives is not universally accepted by some investigators
(Semaan et al. 2008).”

Data analysis can be challenging, and the use of the available analysis tools
(RDS Analyst or RDSAT) usually requires special training.®

Analysis of RDS data is still being developed, and the best practices on how to
do multivariate analysis are under debate.

Migrants may have transportation barriers, making it difficult for them to go
to a central place for interviews.

It is difficult to deal with selective nonresponse bias due to lack of direct
access to those who refuse to accept coupons from recruiters or do not use the
coupon to participate.

USEFUL RDS MATERIALS

Survey implementers should prepare several essential documents for conducting
an RDS survey. These documents include the following:’

survey protocol
field operations manual
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survey management forms
survey questionnaire (including questions that assess network size and the
relationships between recruiters and potential recruits)

Survey Protocol

The survey protocol, which is usually submitted as part of the ethical review proc-
ess, describes every step of a survey and is an essential tool to have while preparing
for and conducting any survey. A description of the recruitment process is a key
part of the survey protocol; examples are provided here.

Recruitment Process.  Figs. 7.3 and 7.4 provide examples of the first and second
recruitment visits to an RDS survey site. These examples are intended to provide
guidance and will vary based on the number and type of staffing and the steps in
the survey process (e.g., some surveys collect biological specimens). The examples
also mention management forms that can be used during the first and second
visits. These forms are explained in more detail below.

These examples assume four staff members participating in the recruitment
process:

The screener (also called a receptionist in some surveys) greets respondents,
screens for eligibility, completes consent, and asks the social network size
question.

The interviewer completes the interview (this assumes face-to-face
interviewers, but many RDS surveys use computer-assisted survey instru-
ments). Depending on the sample size, surveys often have more than one
interviewer.

The coupon manager explains the coupon recruitment process, gives out the
recruitment coupons, and pays out the primary (first visit) and secondary
(second visit) incentives.

The site supervisor ensures that staff has all the materials it needs, deals with
challenging situations when they arise, helps out staff when the survey site
gets too busy, manages paperwork, and ensures quality throughout the survey
process.

Staff should be knowledgeable about the customs and culture and speak the
language(s) of the population being sampled.

Coupons. Coupons must be easy to track and contain a unique RDS identifica-
tion code, so that recruiters can be linked to recruits without using any per-
sonal identifying information about the respondents. Coupons should be easy
to read, provide useful information (e.g., hours of operation, location of inter-
view site, expiration dates, etc.), and have a pleasant appearance so that survey
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" Verify coupon and eligibility N If notleligible,
Screening ----- » = Explain study and obtain consent C;'_"Tl‘ﬁiete non-
(Screener) = Ask social network size question eligibility form
= Initiate checklist form (write in .
date and coupon) A
= Sign checklist form and give to * If consent not
participant given, complete
= Update coupon tracking form refusal form
4
. * Write coupon number onto questionnaire
Interview . : -
s . Conduct interview
(Interviewer) > LS . -
Sign checklist form and return to participant
4

* Conduct exit interview

* Provide recruitment explanation

* Make up recruitment coupons and give to participant
= Pay out primary incentive

» Complete incentive tracking form

l = Sign checklist form and return to participant

Explain RDS recruitment
process and pay primary
incentive -------- >
(Coupon Manager)

* Review screening and checklist forms daily
* Review and resolve mistakes on questionnaires daily
* Update coupon tracking database daily

* Reconcile accounting
* Transport completed questionnaires to office

FIGURE 7.3. Staffing and recruitment process at first visit.

Site Supervisor - ------ >

* Collect payment coupon

_____ » | = Complete follow-up questionnaire

= Pay out secondary incentive(s)

= Complete reimbursement tracking form

Secondary incentive
(Coupon Manager)

FIGURE 7.4. Staffing and recruitment process at second visit.

respondents realize that the coupons have value. Examples of coupons are given in
Figs. 7.5 and 7.6.

Sample Size Calculation. Calculating the sample size is a key part of the survey
protocol that must be completed before you start the survey. The practical
objective of a sample size calculation is to better plan for the survey based on
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the number of respondents (i.e., funding, staff support, etc.). The scientific
objective of a sample size calculation is to determine the number of respondents
needed to estimate prevalence of key indicators (i.e., unemployment, access to
health care, illiteracy, etc.) or change in the proportion of an indicator from
one survey round to the next. Here, we have provided a formula for one survey
round.

The formula for the needed sample size (1) to detect a point prevalence of a
certain indicator using RDS is as follows:

Z, J*P*(a-P)
n=D*
EZ

Where:

n: Sample size required per survey"

Z1-a: TheZ  scoreis a statistic that corresponds to the level of significance
desired. Usually a significance level of 0.05 (or, equivalently, a 95%
confidence level) is selected and corresponds to a value of 1.96. The smaller
the significance level (that is, higher confidence level), the larger the sample
size you will need.

P is the estimated proportion of the indicator of interest. For example, you
wish to show that access to health care for migrant population was 20% in
2007, 5o P is equal to o.2. The closer P is to 50%, the larger the sample size
you will need.

E is the margin of error, which is defined as the radius of a confidence interval
for the estimated proportion. For example, if the margin of error is 5%, you
wish to show that the estimated access to health care proportion (in this
case 20%) falls within +5% of 20% (15%-25%). The smaller the margin of
error, the larger sample size you will need.

D, the design effect, accounts for the similarities individuals have when they
are sampled within the same cluster. For example, migrants within a
particular cluster may be similar with respect to employment because
they are living in areas where employers are willing to hire migrants.
The design effect can be thought of as a correction factor for how much
an RDS sample differs from a simple random sample. Effectively, the
design effect multiplies the sample size by the factor of D. The bigger the
D, the larger the sample size needed. Preferably, design effect for RDS
survey should be calculated based on prior survey data. Design effects
of 2 are standard for most RDS surveys; however, a design effect closer
to 3 or 4 may be more appropriate (Johnston, Chen, et al. 2013; Wejnert
et al. 2012).
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La Escuela de Salud Publica de la Universidad de Tejas

Encuesta sobre la salud de las mujeres centroamericanas en

Houston
Fecha de emision Fecha de vencimiento
su cupin para *Compensaclén por su tiempo ($36)
participar en la
encuesta. * Atendemos con y sin cita entre semana; sabados con cita.
Apartamentos "Napoleon Square” Apartamentos “Sterling Point”
w | 6001 Gulfton 5t. Esquina de Clarewood y Dunlap
gs E Apartamento # 201 B Apartamento # A 114
@ e E Horario: Horario:
"\ Llame para una cita especial Lunes y Miércoles: 9:30 am - 3:00 pm
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4Preguntas? O para hacer una cita, llame al
713-992-9502 621 504-920-5567
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Apartamentos “Sterling Point” Apartamentos “Napoleon Square”
Esquina de Clarewood y Dunlap Apt. #114 6001 Gulfton 5t. Apt. # 201 B
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TEL: 713-992-9502 6 504-920-5567

FIGURE 7.6. Coupon (front, back and attachment) used in a survey
of Central American female migrants in Houston, Texas, US, 2009.
(Appreciation to Jane Richards Montealegre for sharing this coupon.)
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Field Operations Manual

A field operations manual describes the procedures that must be followed during
an RDS survey. A good field operations manual anticipates problematic situations
and includes contingency plans for these situations.

Survey Management Forms

Think about the steps involved in conducting your RDS survey and prepare the
forms that will be needed to ensure quality collection of data."

Survey Questionnaire

The questionnaire will need to be developed and piloted during the preparation
stage of an RDS survey. A measurement of social network size of each respondent
is a critical part of the RDS survey and will need to be added to either the question-
naire or a screening form.

PERSONAL NETWORK SIZE QUESTIONS

The personal network size question is developed from the eligibility criteria used
in the survey with the addition of some reasonable period of time in which the
respondent saw or met with individuals in their social network. For most surveys
conducted through the direct passing of coupons, the inclusion of someone hav-
ing been in contact with a peer is an indication that he or she would be able to pass
a coupon to that person. For instance, in a survey with the eligibility criteria of
female, originally from Turkey, eighteen years and above, living in Amsterdam, the
network size question would be as follows:

How many women of Turkish origin do you know (and they know you, you know
their name and they know yours) who are at least eighteen years of age, live in
Amsterdam, that you have seen in the past thirty days?

To gather data about social networks, we often ask questions using the phrase
“knowing someone,” which may have different meanings in different languages
and cultures. In some languages, there are two words used to know someone. One
word of know may be that the person knows the other person well, that is, know
the person’s phone number, address, first and last name, and so on. These are per-
sons with strong ties. The other word of know may include these strong ties but
also weaker ties. It is better to use the word for know that includes weak and strong
ties. In addition to knowing someone, the question should also convey the mean-
ing that the person has reciprocal relationships (i.e., you know the person and the
person knows you). We often include the phrase “you know their name and they
know yours” to ensure that all respondents have the correct understanding of what
it means to know someone.
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MULTIPLIER QUESTIONS TO ESTIMATE THE
POPULATION SIZE

RDS is a useful tool for measuring population size. We only briefly discuss the
concept here, as there are resources available that cover this in depth (WHO/
UNAIDS 2010).

The multiplier method is one of the more commonly used methods for popula-
tion size estimates of hard-to-reach populations (Johnston, Prybylski, et al. 2013).
To employ this method, you need to have information from two sources. The first
source is usually an institution or service-based site, such as a governmental or
nongovernmental migrant assistance program with which the target group mem-
bers are in contact. The second source is a survey using a probability-based sam-
pling method (in this case, RDS) that has questions about the usage of these specific
services. These two data sources should correspond to each other in respect to the
geographical area, time frames of visits, and definitions of the sampled population.

For example, in an RDS survey of francophone sub-Saharan African migrants
living in Rabat, Morocco, respondents were asked whether they received services
from a local nongovernmental health organization during a specific time period
prior to the survey. An adjusted analysis with RDS Analyst indicated that 22.1% of
respondents reported that they received services from the organization. This
organization reported that 916 francophone sub-Saharan African migrants
received services in the survey catchment area during the same time period used
in the survey. The calculation of 916/.221 revealed that there were 4,427 francoph-
one sub-Saharan African migrants residing in Rabat (Johnston 2013b). Some dis-
advantages to this method are that service-based data may be biased and contain
an unknown number of duplicates, as well as lack of independence between the
survey and the service (WHO/UNAIDS 2010; Johnston, Prybylski, et al. 2013).

SUMMARY

Migrant populations are considered hard-to-reach for research purposes due to
various reasons, including not being registered on any list or being affiliated with
any institutions, being geographically dispersed, being subject to stigma and dis-
crimination in the host country, or having an illegal immigration status and lan-
guage barriers. Conventional probability sampling methods that require a sam-
pling frame are not feasible for such populations.

RDS, a network-based sampling method, has been shown to be an effective tool
for accessing and recruiting hard-to-reach populations across the globe, including
migrants. RDS comprises two parts: a recruitment strategy and a statistical adjust-
ment analysis component. Each is required in order to ensure unbiased estimates
that represent the network of the population sampled. In order to make statistical
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adjustments, it is critical to carefully collect two pieces of data from respondents:
(1) information about the personal network size and (2) who recruited whom.
Without the necessary analytical adjustments, RDS-generated estimates may not
be differentiated from those generated by “convenient” chain referral samples.

Migrants tend to form strong social ties in host countries for reasons such as
being from the same country of origin, sharing similar cultural backgrounds and
languages, and relying on one another to find jobs, schooling, and housing. These
factors provide an opportunity for the application of social network-based sam-
pling methods among migrants.

A preparatory formative assessment helps to determine whether or not RDS is
appropriate for the target population and to plan for logistical and implementation
considerations (e.g., identifying survey location, determining appropriate incentives,
and identifying seeds and culturally competent staff). As in all survey methods, RDS
has several advantages and challenges that should be considered prior to its use.

NOTES

1. For more information on the specific steps involved in RDS see Introduction to
Respondent Driven Sampling (Johnston 2013a).

2. This example assumes that 100% of coupons are being redeemed. However, it is often
impossible to predict the number of coupons that will be passed by each respondent during
the course of a survey. In general you cannot expect to ever achieve 100% passing
/redemption of coupons distributed. In most situations, approximately 30% of coupons are
redeemed.

3. For instructions on how to develop the social network size question see Johnston
2013a; Johnston et al. 2014.

4. For instructions on coupon numbering see Johnston 2013a.

5. For instructions on formative research in RDS surveys see Johnston 2013a; Monteale-
gre et al. 2014; Friberg and Horst 2014.

6. For instructions on screening respondents in RDS surveys see Johnston 2013a;
Montealegre et al. 2014.

7. For instructions on incentives in RDS surveys see Johnston 2013a; Tyldum et al. 2014.

8. For more on RDS analysis see Johnston 2013a; Johnston and Luthra 2014; Montealegre
et al. 2014.

9. For examples of documents used in RDS surveys see Johnston 2013a.

10. The size of the target population has a negligible effect on the size of the required
sample if the sample size is relatively small compared to the size of the target population.
Also, if all other factors remain constant, the size of the required sample increases, as the
estimated point prevalence increases up to 50%. Note that the maximum required sample
size is at the 50% prevalence estimate. Because of the characteristics of the sample size for-
mula, the required sample size reduces for prevalence estimates above 50%.

1. Examples of RDS survey management forms are available in the manual (Johnston
2013a).
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Time-Space Sampling of Migrant
Populations

Salaam Semaan
Elizabeth DiNenno

INTRODUCTION

Time-space sampling (TSS), also known as time-location sampling, through use of
venue-based sampling, is a probability-based sampling method useful for investigat-
ing well-defined populations that congregate at specific locations and times. Since
the early 1990s, researchers have gained extensive experience with implementing
TSS of hard-to-reach populations. TSS has been especially useful in sampling per-
sons at risk for HIV infection, a hard-to-reach population in the United States
(Mackellar et al. 2007; Marpsat and Razafindratsima 2010; Semaan et al. 2002;
Semaan 2010). This extensive experience with TSS in HIV-related projects can be
leveraged and tailored for sampling migrant populations, which are also often hard-
to-reach from a sampling perspective. TSS can serve as an effective approach that
takes advantage of congregation patterns of migrant populations.

We consider the challenges in surveying migrant populations statistically and
sociologically (Kish 1991). Statistically, traditional sampling frames that list indi-
vidual members of migrant populations are not usually available because it is dif-
ficult to construct these frames for those populations (Lepkowski 1991; Sudman et
al. 1988). From a sociological perspective, migrant populations can be linked by
nationality, race or ethnicity, socioeconomic conditions, societal structures, cul-
tural bonds, or common experiences and behaviors (see chapter 1 by Schenker,
and chapter 2, by Rodriguez-Lainz and Castafeda, in this volume). Migrant popu-
lations may refrain from moderate or heavy involvement in majority social institu-
tions for social reasons (e.g., stigma, discrimination, culture) or legal reasons (e.g.,
illegal status or behaviors).
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Simple or stratified random sampling or multistage cluster sampling, used
when it is possible to construct complete sampling frames that list individual
members of the target population, are typically used with door-to-door household
surveys, telephone surveys, or facility-based surveys (Lepkowski 1991). Effective
adaptations of household and telephone surveys of migrant populations can over-
come certain cost and implementation concerns of probability sampling of migrant
populations (Levy and Lemshow 1991; also see chapter 10, by Grant et al., and
chapter 6, by Marcelli, in this volume). Nonetheless, considerable costs and
resources of household or facility-based surveys can encourage public health
and other professionals to use TSS with migrant populations (Wasserman 2005).

The purpose of this chapter is to explore the purpose, procedures, advantages,
and disadvantages of using T'SS with migrant populations. We highlight important
factors for the successful application of TSS, including relevant factors in different
sampling phases (presampling, during sampling, and postsampling). We also dis-
cuss specific considerations (e.g., logistical, regulatory, legal, and ethical) that can
enhance TSS of migrant populations and lead to the production of representative
samples and generalizable results.

PURPOSE OF TIME-SPACE SAMPLING

TSS is intended to produce estimates of populations when sampling frames (i.e.,
lists) of individual members of those populations do not exist or are difficult to
construct. Venue-day-time units (VDTSs) (e.g., a given location, such as an ethnic
grocery store, Tuesday, 9 A.M. to 12 P.M.), representing the universe of venues (i.e.,
locations), days, and times of congregation of defined populations form the sam-
pling frame. In TSS, the probability of sampling depends on the frequency with
which participants attend a specific venue. In probability sampling methods (e.g.,
simple random sampling) or in probability-household or facility-based surveys, the
probability of sampling depends on the population from which the sample is drawn.
TSS differs from two other sampling methods that use locations as the basis for
sampling and recruiting participants (Levy and Lemshow 1991). In facility-based
probability sampling, investigators use a sampling frame of individual members in
each facility. The list already exists or can be easily constructed to select participants
randomly. In convenience sampling carried out in a facility, participants are selected
because they are readily distinguished, identified, or available in that facility.

PROCEDURES OF TIME-SPACE SAMPLING

TSS proceeds in four main phases: (1) the formative phase, (2) the preparatory
phase, (3) the sampling phase, and (4) the analytic phase (Mackellar et al. 2007;
Muhib et al. 2001; Semaan 2010).
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Formative Phase

The goal of the formative phase is to collect information on the target population
and its demographics, including information on how best to interact with the pop-
ulation and communicate study goals to stakeholders. This phase focuses on con-
ducting formative research, including collection of ethnographic data, interviews
with key informants, and analysis of indicator data (i.e., proxy variables) that
describe population characteristics. Indicator data on the target population can
include sociodemographic characteristics (e.g., racial and ethnic composition, age
and gender distribution, country of origin, migration patterns, and language and
culture of the population), access challenges to the target population at public ven-
ues, and anticipated responses of the target population to recruitment intercepts in
public venues.

The formative phase enhances tailoring TSS procedures to address the contex-
tual and diverse factors that characterize migrant populations. This phase provides
information that defines the population of interest, information on ways to access
the population, and information on specific attributes related to project goals (e.g.,
the public health topic of interest). Relevant information includes socioeconomic
strata and sociodemographic characteristics of the population, geographic areas
and identifiable venues where the target population congregates, the level of
stigma experienced by the population and its migration and legal status and health
needs, and the communities where the population lives, works, and socializes.

Preparatory Phase

During the preparatory phase, staff members identify all the venues where the tar-
get migrant populations congregate. Typically, venues include community-based
organizations, places of worship, social and cultural organizations, street locations,
markets, stores, bars, cafes, restaurants, dance clubs, brothels, beaches, parks,
farms, and other sites where a specific population congregates. Ensuring that all
venues or a high proportion of venues attended by the target population are
included in the sampling frame increases the likelihood of obtaining a heterogene-
ous and representative sample of the target population, and adds sampling rigor. It
is worth noting that not all venues are equal from a sampling perspective. The goal
of TSS is to ensure that all members of the population who go to venues could be
sampled in the forthcoming sampling phase. Thus, getting access to a hard-to-
reach venue whose users are similar to those of a venue that has already been
included may not be worth the effort. However, if the users of that venue have
unique characteristics and do not visit other venues included in the sampling
frame, an extra effort to get access to that venue can be worthwhile. Once a venue
is identified, the appropriate day and time (day-time) periods are investigated to
determine the most advantageous blocks of time (e.g., 4 hours or 2 hours) to recruit
individuals into the study. A four-hour time period is often used as a standard
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period because it can maximize yield of participants (i.e., number of surveys com-
pleted) without overburdening staff. A two-hour time frame can be used in heavily
attended venues to ensure that staff members are not overburdened by recruitment
for a longer duration, such as four hours.

During the preparatory phase, staff members canvass all the venues that were
enumerated during this phase to assess (typically by using a hand tally counter,
such as a clicker) the number of persons who seem to belong to the target popula-
tion and can potentially be recruited during specific day-time periods. The “pri-
mary enumeration” assessment allows staff members to determine whether the
venues identified through the formative phase are indeed attended by the migrant
population. This first assessment is generally sufficient to ensure that the proper
day-time periods are chosen for venues that are known to have large numbers of
the target population. However, for new venues or for those where the number and
frequency of attendees are unknown, staff members may conduct brief screening
interviews to estimate, for each VDT period, the number and proportion of per-
sons who meet eligibility criteria. In this assessment, staff members attempt to
interview all persons whom they intercept during a shorter time period (e.g., 1
hour) in a given venue, through brief “street intercepts.” During these intercepts
and brief interviews, staff members ask a very limited number of questions to
ascertain whether there are enough potentially eligible persons attending the
venue to characterize it as an efficient venue for recruiting the target population
during the forthcoming sampling phase. The brief street intercepts, which are sub-
sequent to participants’ informed consent, allow for collecting relevant data such
as the number of migrant persons who attend the venues and their country of
birth; occupation, gender, racial, ethnic, and age distribution; and other character-
istics (e.g., migrant status) that are not visible by observation or known to key
informants. This assessment (sometimes referred to as “secondary enumeration”)
is useful for estimating the effective yield, defined as the potential number of inter-
views a VDT can generate during a forthcoming sampling event (e.g., a 4-hour
period).

The preparatory phase allows staff members to determine whether TSS is logis-
tically feasible by identifying enough viable and safe venues to approach the target
population. During this phase, staff members can learn about logistical needs or
challenges that can be encountered during forthcoming sampling events (e.g.,
safety, privacy, traffic patterns, and other concurrent activities that can support or
impede sampling and data collection) and can plan for how best to address such
needs or challenges. The preparatory phase, which facilitates assessment of attend-
ance habits of the target population at the listed venues, also facilitates determina-
tion of whether exclusion of venues with low attendance or inaccessible venues
would create selection bias, and the staff decision about whether a higher budget
(e.g., more staff, more time) is needed.
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Sampling Phase

During the sampling phase, staff members may use a two-stage process. This proc-
ess involves constructing a monthly sampling frame of sampling events and VDTs
and recruiting participants to attain the a priori-determined sample size desired
for the project. Staff members decide how many VDTs can be scheduled in a given
month, based on staff availability and schedules. First, venues are sampled at ran-
dom (Finlayson et al. 2011) or by using a probability proportional to the potential
number of eligible persons at each listed venue (Karon and Wejnert 2012). Ran-
dom selection of venues reduces selection bias (e.g., by including both easily and
not-so-easily accessible venues). A stratified sample of venues can also be used by
sampling within venue strata or types (e.g., social or clinical venues; geographi-
cally defined venues; small or large venues). Next, staff members randomly select
day-time periods from the list of all possible day-time periods for each venue
(table 8.1). The day-time periods, identified during the preparatory phase, refer to
those periods when venue attendance is expected to be reasonably high, adequate,
representative of the population, and can provide optimal participation in data
collection.

Following these steps, staff members engage in sampling and data collection at
each selected VDT through random or systematic sampling of participants. Staff
members may count and consecutively intercept every person or every Kth person
entering an intercept zone. A recruitment zone is an intercept zone, characterized
by an imaginary line or as a geographically defined area, through which the target
population passes, and can be counted and subsequently approached by study
staff.

Following informed consent, staff members screen prospective participants,
invite eligible participants to learn more about the project, carry out the data col-
lection process, and collect relevant data on those who refuse or withdraw from
participation. Participants who refuse to participate in data collection (e.g.,
responses, “I do not have time,” “I am not interested,” “I do not want to leave my
friends”) can differ in their characteristics from those who agree to participate.
Selective participation can be associated with selection bias. Although it may be
difficult to collect data on the number of those who refused to participate in data
collection and on their reasons, project staff should attempt to gather and record
this data. Persons who indicate to staff members their willingness and agreement
to learn more about the project are taken to a secure private area inside the venue
or to a van used for the study and are presented with information about the study
and with the consent forms.

Different terms are used to describe the sampling phase. “Enumeration” refers
to counting all persons who cross into a recruitment zone; “intercept” refers to
approaching and speaking with randomly or systematically selected persons;
“determining eligibility” through a “screener” refers to asking questions to assess
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whether the intercepted persons meet participation criteria; “enrollment” refers to
asking persons to participate in the study following their consent; and “completion
of the survey” refers to the participant’s provision of data for the survey.

Analytic Phase

TSS can produce a probability-based sample of the target population when each
venue has a known chance of inclusion, when members of the target population
do indeed attend the venues during the day-time periods listed in the sampling
frame, and when eligible participants are enrolled in the survey and provide data,
with no bias in selection of VDTs or in selection of participants.

Staff members can consider relevant factors in evaluating the success of TSS.
These factors include extent of coverage of the target population, range (e.g., strata,
type) of venues covered, extent of recruitment during the sampling events, number
of completed interviews or surveys by type of venues, and characteristics of the
sample (Pollack et al. 2005). Other examples for the process evaluation of TSS
include the number of sampling events needed to achieve the sample size given
staff availability and workload, effect of weather conditions on recruitment and on
duration of the fieldwork (including the sampling phase), number of participants
at each VDT (which can be used for producing weights for relevant variables),
number and percentage of intercepts attempted (based on random or systematic
sampling), number of intercepts completed, number and reasons for refusing to
participate, number of eligible respondents who were enrolled, and number of
completed interviews. A cutoff point of 80% or higher for intercepts is often used
as a good target—to minimize participation bias and selection bias. A cutoff point
of 70% or higher of the eligible target population who participated in data collec-
tion can be a good target—to reduce participation bias. A reasonably large per-
centage (50% or more) of venues listed in the sampling frame is also a good target
for the sampling phase.

Other performance-evaluation criteria may include the duration of data collec-
tion (e.g., 6 to 12 months), the number of completed sampling events per month
(e.g., at least 14 sampling events per month), the minimum number of completed
interviews per sampling event (e.g., 4), the completion of all (100%) sampling
events, and the achievement of the required sample size based on a priori sample
size calculations (Finlayson et al. 2011).

In analyzing selection biases, staff members need to examine the data collected
during the screening and core (sampling phase) surveys. For example, it is impor-
tant to compute overall attendance rates and participation rates by different strata,
or types of venues, and to compare (e.g., by venue type) a priori selected character-
istics of participants, especially those characteristics that are associated with
project outcomes. Staff members can assess extent of participation in the screen-
ing and core interviews and reasons for refusal or withdrawal for each venue
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stratum or “type” (e.g., participation at bars or clubs vs. religious events). Deter-
mining whether number and characteristics of those who refused participation
produce selection bias and assessing representativeness of the selected sample by
comparing data collected through TSS with other datasets (e.g., a similar sampling
strategy in a different setting or a different sampling strategy in a similar setting,
information gathered during the formative phase) can assist project staff in detect-
ing selection bias and the extent of generalizability of results (Kendall et al. 2008;
Kral et al. 2010; Lavange et al. 2010; McKenzie 2007; McKenzie and Mistiaen 2009;
Platt et al. 2006; Quaglia and Vivier 2010; Robinson et al. 2006).

Additionally, in analyzing selection bias, staff members can use data collected
through the screening and core surveys. The questionnaire(s) should, therefore,
include questions on mobility patterns of respondents (attendance patterns affect
probability of selection) because participants can potentially attend several venues
and have unequal venue attendance patterns (resulting in frequent attendees being
more likely to be intercepted at a certain venue than others). These selection prob-
abilities greatly influence the precision of estimates of outcomes and accordingly
may need to be incorporated statistically in the analysis. Respondents can be que-
ried about their frequency of attendance, not only of the venue at which they were
recruited but also of all other venues listed in the sampling frame (Karon and
Wejnert 2012). Questions can also address whether some participants (e.g.,
women) or other groups (e.g., certain racial or ethnic groups) are less likely to
agree to an interview because they have less time to take a survey or are less willing
to participate in a survey. Different methods for producing weights and for statisti-
cal adjustment can be used when study outcomes are associated with attendance
of venues and when VDTs have heterogeneous attendance patterns (Kalton 2009;
Karon and Wejnert 2012; MacKellar et al. 1996, 2007; Muhib et al. 2001; van
Griensven et al. 2005).

To treat the visitor as the unit of analysis, data on unequal selection probabili-
ties must be collected and analyzed (Mackellar et al. 2007). This analysis is relevant
because during each monthly sampling event, many members of the defined pop-
ulation may revisit the venues, providing for multiple chances of selection, while
others may rarely visit the venues listed in the sampling frame. Accordingly, a
weighted analysis can be used, where the weight represents the inverse of the par-
ticipant’s selection probability as determined by attendance data of VDTs (Karon
and Wejnert 2012; Mackellar et al. 2007). Differences in attendance patterns of
VDTs can introduce different sampling probabilities and clustering of participants
as defined by participant characteristics and behaviors. Thus during the last phase,
the analytic phase, sampling-related variables and data are assessed and analyzed
using relevant weights on the basis of data collected during the sampling phase.

Staff members need to examine whether it is necessary to statistically adjust the
data obtained in studies that use TSS to enhance the validity of the data obtained
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and analyzed and the results of the study (Jenness et al. 2011). In general, TSS pro-
duces many small clusters of participants rather than a few large homogenous
clusters, which tends to minimize design effects and changes between crude and
adjusted estimates of outcomes of interest. Staff members need to assess the need
to use statistical programs that incorporate intraclass correlations (representing
the effect of clustering), which arise when persons at VDTs have homogenous
characteristics. Because responses from homogenous groups have a propensity to
provide data that are correlated (referred to as “intraclass correlation”), the vari-
ance of estimates could be underestimated if this correlation is ignored in statisti-
cal analyses (Levy and Lemshow 1991). As a result, the apparent precision of infor-
mation can be overestimated. Thus, considering the magnitude and effect of
clustering and of unequal probability of selection on statistical results is important
(Karon and Wejnert 2012).

Thus, in sum, important steps in the successful implementation of TSS include
(1) operational procedures (e.g., defining eligibility criteria, using appropriate
incentives), (2) design procedures (e.g., characterizing extent and nature of VDTs),
and (3) analytic procedures (e.g., using weights to adjust for unequal probability of
selection).

ADVANTAGES AND DISADVANTAGES OF TIME-SPACE
SAMPLING

TSS offers several advantages for sampling migrant populations. TSS allows inves-
tigators to identify venues where the target migrant population congregates, obtain
a large, diverse sample, and generalize the results from the survey to the migrant
population of interest who attend those venues. TSS also allows for identifying
venues where migrant populations can receive services, if service delivery is a
project goal (E. Negro-Calduch et al. 2008). In addition, TSS can be used to collect
biologic samples from participants; mobile units located at or close to the venues
are particularly useful for this purpose. Furthermore, TSS can be reproducible in
many areas and over time, an important consideration in multicity or multiyear
projects (Semaan et al. 2002). The sampling design can be repeated during the
project period in multiyear projects, thus enhancing internal validity and provid-
ing an opportunity for including participants in relevant interventions.

When it is not possible to construct sampling frames for probability sampling
of participants (e.g., simple, stratified, or cluster sampling) or network-based sam-
pling (Semaan et al. 2010; Spreen and Swaagstra 1994), TSS can serve as a viable
strategy for sampling migrant populations. Formative research and ethnographic
surveys can shed light on the assimilation patterns of the migrant population and
its congregation habits and on the feasibility of TSS by identifying the venues
where the migrant population congregates (Mills et al. 2004). Staff members can
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examine the congregation and assimilation patterns based on data collected dur-
ing the formative and preparatory phases to assess the utility of TSS as a sampling
strategy.

Venue identification provides information on the geographic and spatial distri-
bution of the migrant population and on the characteristics, behaviors, and needs
of venue users. TSS can be the method of choice when migrant populations con-
gregate in accessible and identifiable VDTs, when it is feasible to create a list of all
venues and their related day-time periods, when it is feasible to access the eligible
population at these VDTs, and when it is possible to collect data on sampling-
related variables for calculating weights to produce outcome estimates for the tar-
get population. The presence of institutions that support migrant populations
(e.g., ethnic- or nationality-based institutions such as consulates, hometown
organizations, community groups, ethnic grocery stores, places of worship, social
sites) can greatly facilitate implementation of TSS. Staff members should work
with these institutions to get their support to conduct TSS. For migrant popula-
tions with low congregation patterns (e.g., few and geographically disparate ven-
ues), TSS may not be appropriate (e.g., migrant populations living in rural areas,
racial or ethnic minority migrant populations).

Migrant populations should not be considered as one entity for sampling pur-
poses. Because migrant populations are not a homogenous group and are linguis-
tically and culturally diverse, there are differences among subgroups of migrant
populations in their association patterns with other each other and with other
populations. Some migrant populations may associate only with immediate family
members or business groups and may avoid migrants from their country of origin.
Other migrant populations may associate only with migrants from their country
of origin and avoid those from other countries.

Several factors can enhance the success and rigor of TSS, including whether all
venues were included in the sampling frame and whether the number of the
migrant population attending or congregating at each venue during the designated
day-time period could be estimated. Staff members can determine the propor-
tional allocation of the selected sample between different types of venues (e.g.,
business strata, recreational strata, clinical strata). A multisite study showed the
importance of understanding key differences in the types of venues preferred by
young males and females; for example, female-preferred venues were closer to
their homes (Chutuape et al. 2008).

Given potentially changing circumstances that can affect the sampling process
(e.g., changes in attendance patterns influenced by weather or by social, economic,
or legal factors), there is often a need to continually identify new VDTs and to
evaluate the potential yield of VDTs already listed in the sampling frame (Thomp-
son & Collins 2002). Sampling projects conducted over a period of several months
often require monthly reconstruction of the sampling frame of VDTs and develop-
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ment of sampling-event calendars to organize deployment of staff members
(Mackellar et al. 2007).

In terms of rigor, TSS can approximate probability sampling, especially when
weights are used to overcome selection biases, because venues serve as proxy set-
tings for randomly selecting participants and because TSS can allow for inferences
to be made about the target population. TSS can resemble a multistage cluster
sample when people in the cluster (e.g., those attending randomly selected VDTs)
have a known chance of being sampled randomly at each sampling event and
when staft members can use weights to estimate outcomes of interest (e.g., preva-
lence of disease or risk behaviors in that population).

TSS allows for sampling migrant populations in circumstances where exhaus-
tive sampling frames of individual members of the migrant population do not
exist, without unduly delaying data collection or incurring inordinately high costs.
Because TSS takes advantage of the attendance patterns of migrant populations in
a universe of venues at identifiable and specific days and times, random or strati-
fied selection of VDTs and random or systematic sampling of the target popula-
tion (e.g., by using selection rules for potential respondents that are feasible in the
field) at the selected VDTs adds sampling rigor.

Similar to other sampling methods, TSS can be used to estimate the size (e.g.,
total number of individuals) of a migrant population. Capture-recapture methods
use two or more independent samples, or data sources, of the target population,
with one sample being representative of that population (Heimer and White 2010;
International Working Group for Disease Monitoring and Forecasting 1995). Inde-
pendent samples, or data sources, are especially useful when estimates from one
source fail to include all individuals of the target population.

There are, however, disadvantages of TSS. Because implementing TSS requires
developing a complete list of venues, TSS advantages can also be labeled as disad-
vantages. It is very likely that some members of the target population will never or
rarely attend the venues listed in the sampling frame, and, therefore, can be
excluded from the sample. Including only venues that are easily accessible to the
target population can produce selection bias, especially if characteristics of per-
sons who attend venues differ substantially (e.g., by race, gender, or other variables
associated with outcomes of interest) from those of persons who do not attend
venues or from those of persons who are not easily identifiable or approachable at
the venues and were, therefore, excluded from project participation. In such cases,
results need to be interpreted as limited to the venues or to the population who
attended the venues listed in the sampling frame, unless data were collected and
weights were developed to estimate probability of attendance across the universe
of venues and the intended target population.

TSS cannot capture people who do not attend any venue, for example, homeless
persons who are migrants and who do not use outreach services or shelter



176 QUANTITATIVE METHODOLOGICAL APPROACHES

accommodations. Accounting for their characteristics and how such characteris-
tics might influence study results is important. Varied attendance at venues by
members of the target population can affect selection bias, especially in multiyear
studies. Thus, a potential TSS limitation includes having results that are limited or
generalizable only to accessible venues, venue attendees, and to more visible or
active members of the target population. Lack of access to a substantial percentage
of venues can provide biased results. For this reason, obtaining permission from
proprietors and venue owners to access as many venues as possible can increase
their acceptance to conduct data collection at selected VDTs. Increasing coopera-
tion of venue managers can be enhanced by conducting activities that build trust
and relationships, such as sponsoring relevant events at the venues, providing
healthful materials, and assisting with community needs (e.g., referrals to health
services). Because of the new relationships that staff members or migrant popula-
tions need to develop with each other or with research institutions and activities,
presence of staff members at venues, including during selected day-time periods,
might increase migrant populations’ trust of staff members and of their profes-
sional disciplines, domains, and research, including public health.

Collecting data (e.g., questions on venue attendance, particularly the frequency
with which a person attends each type of venue listed in the sampling frame) can
be instrumental in assessing the impact of attendance patterns on the validity of
the data collected (Karon and Wejnert 2012). Development of TSS sampling plans
requires sufficient knowledge of the target migrant population and communities,
intense fieldwork for enumeration of venues, training bilingual and culturally sen-
sitive interviewers, and thorough supervision of the sampling process and proce-
dures. Formative research can help in understanding the level of remuneration
that would be appropriate, but not coercive, to motivate project participation of
both economically disadvantaged and well-oftf migrant populations.

Disadvantages of TSS include logistical challenges, particularly enumeration of
all venues and their associated day-time periods through extensive initial formative
and ethnographic research and fieldwork. Nevertheless, once information on VDTs
or mapping of VDTs is completed, TSS can be used in subsequent studies that can
include periodic updates of VDTs, as necessary, especially when certain venues or
VDTs become less popular or when new venues or VDTs emerge. The research goals
and data collection activities may be incompatible with the purpose of activities
occurring naturally at the venues, which may yield low participation rates or pose
security threats to project staff (e.g., late-night VDTs). Racial-ethnic minority-
focused venues or venues for young racial-ethnic migrant populations can be rare,
or located in remote or dispersed locations, which can reduce the efficiency of data
collection, especially if most venues in the sampling frame are only available at the
same day-time periods of the week. TSS may not be appropriate for sizeable migrant
populations with very complex congregation and mobility patterns; for example,



TIME-SPACE SAMPLING 177

Mexican-born residents in Los Angeles County. However, even in such instances,
TSS can be used to complement other sampling methods, or it can be used in spe-
cific venues (e.g., consulates). The type of venues and their related activities may
impact decisions on the length of the questionnaire used in data collection and on
the time available for interviewing and data collection. For example, in venues where
participants are entering and exiting rapidly, a long questionnaire may not be viable.

In sum, recognizing the potential logistical needs of TSS and making plans to
address them before TSS implementation can enhance the generalizability of
results. Critical resources such as expertise in the content and topical areas of the
project, characteristics of the target population, theoretical and practical aspects of
sampling, and in logistical, regulatory, legal, and ethical aspects of sampling can
enhance success of TSS of migrant populations.

STUDIES OF TIME-SPACE SAMPLING OF MIGRANT
POPULATIONS

The success of TSS projects with migrant populations can be enhanced through
relevant planning, execution, and evaluation. TSS can be used in sampling various
groups of migrant populations, including immigrants, refugees, deportees, tempo-
rary workers, mobile populations, and displaced people (e.g., through war, famine,
political or social upheaval, and natural disasters). Data collected through TSS of
migrant populations in different research studies (e.g., injury prevention, environ-
mental health, mental health) can be used to develop interventions to enhance the
health and well-being of migrant populations. In such projects, venues for farm-
workers, for example, can include farms where migrants work and migrant camps
where migrants live. Venues for day laborers can include street corners, construc-
tion sites, or home improvement stores. Venues for international migrant border
crossers can include congregation sites at ports of entry. Venues for migrant truck
drivers can include bus stops and truck stops. Staff members should also consider
cultural festivals, places of worship, and ethnic stores for recruiting migrant popu-
lations with diverse backgrounds.

TSS can be used in HIV-related research with migrant populations such as
migrant males who have sex with men, migrant sex workers, and migrant popula-
tions who use or inject drugs or engage in other high-risk behaviors. Different
studies of migrant populations, including those that have not used TSS, highlight
practical considerations and relevant sampling venues (Deren et al. 2003, 2005;
Hernandez et al. 2009; Rangel et al. 2006).

Three studies have used TSS with migrant populations in states with substantial
migrant populations (Fernandez et al. 2005; Kissinger et al. 2008; Valenzuela
2002). The samples ranged in size from 180 to almost 500, and venues ranged sub-
stantially in number, between 3 and 87. Valenzuela (2002) conducted a face-to-face
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survey with 481 day laborers in 87 venues in Los Angeles and Orange Counties in
California. Fernandez et al. (2005) recruited 244 male and female Hispanic
migrant-seasonal farmworkers in southern Miami-Dade County, Florida. Kiss-
inger et al. (2008) recruited a sample of 180 Latino migrant workers on weekends
during August and September 2006 in New Orleans. The studies used a wide range
of venues (e.g., labor pickup sites, home improvement stores, churches, soccer sta-
diums, work sites, camps, fields, parks, and markets) and followed TSS methods.
However, each study treated the sample as a simple random sample (e.g., did not
use weights to account for unequal probability of participants’ attendance of ven-
ues). It is unclear from the articles if the authors collected sampling data that
would have allowed for calculating and using weights in data analysis.

CONTEXTUAL FACTORS AFFECTING TSS OF MIGRANT
POPULATIONS

Conducting health-related TSS projects with migrant population is important for
the development of interventions intended to protect and promote the health of
migrant populations and to increase their access to health care (Arcury and
Quandt 2007). Early detection and treatment of infectious and chronic diseases
and better access to prevention and care provide enormous clinical and public
health benefits to migrant populations (Cashman et al. 2011; Louther et al. 2011;
Magis-Rodriguez et al. 2009; Rabito et al. 2011). Public health prevention and
treatment programs for migrant populations are based on both human rights and
public health principles (e.g., enabling people to remain socially and economically
active and healthy).

As with any other population, different factors affect the lives and well-being of
migrant populations (Campbell et al. 2011; Ramo et al. 2010; Wasserman 2005).
Understanding the circumstances and heterogeneity of migrant populations can
lead to better TSS experiences and outcomes, especially in public health projects.
Some migrant populations may fear speaking with public health staff conducting
surveys, mistaking them for immigration agents and fearing immigration author-
ities and deportation (Hardy et al. 2012). As a result of vulnerable economic status,
some migrant populations experience mental distress, a great sense of vulnerabil-
ity and anonymity, and physical, social, or cultural isolation (Das-Munshi et al.
2012). These experiences, along with environmental conditions (e.g., loss of famil-
iar social environments, long working hours, changes in social networks), can
sometimes lead people to engage in high-risk behaviors (influencing exposure to
infectious diseases) and in lifestyle risk factors (influencing risk for chronic dis-
eases) (Kissinger et al. 2012; Parrado et al. 2004; Rabito et al. 2011; Ramo et al.
2010). However, risk for infectious and chronic diseases varies by type and reason
for migration, gender, and age, as well as by other social and economic factors
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(Rachlis et al. 2007; Stauffer et al. 2012). Female migrants, for example, may expe-
rience different social and economic factors than migrant males. Some women
may migrate due to discrimination and lack of opportunities in their countries or
regions of origin. Male and female migrants who work in low-skilled jobs or ille-
gally, particularly in unregulated sectors such as domestic employment, may be at
risk for violence, poor working conditions, sexual exploitation, and poor health.
Staff members need to understand contextual factors that affect TSS sampling of
migrant populations, including the vulnerable legal and economic status of migrant
populations. This understanding can improve the willingness of migrant popula-
tions to participate in research projects and enhance the validity of the collected
data. Migrant populations, particularly illegal migrants, may experience stigma and
discrimination, which can reduce project participation. Additionally, the great var-
iations in self-perceived health and in utilization of health services may affect
project participation. These contextual factors can be magnified by taboos regard-
ing certain behaviors or health conditions and can influence the validity of the data.

TIME-SPACE SAMPLING OF NONMIGRANT
POPULATIONS

TSS has been used in the United States in HIV-related projects with hard-to-reach
populations since the early 1990s. TSS was used to recruit men who have sex with
men (MSM) in an HIV behavioral intervention research study of young MSM in
five cities in the United States (Mackellar et al. 1996). Shortly thereafter, TSS was
used in sampling young MSM in survey research (Muhib et al. 2001). TSS was
subsequently used to sample MSM for a US national behavioral surveillance
project in seventeen to twenty-three metropolitan areas in the United States
(Mackellar et al. 2007). TSS continues to be used in the National HIV Behavioral
System with MSM (Finlayson et al. 2011; Oster et al. 2011). TSS was used to sample
other populations, including Latino MSM (Stueve et al. 2001), young (13-24) les-
bian, gay, bisexual, transgender, and heterosexual youth in a study of tobacco use,
and heterosexual persons at high risk for HIV infection (Remafedi et al. 2008,
DiNenno et al. 2012). Internationally, TSS was used with diverse hard-to-reach
populations; for example, sex workers in Congo (Kayembe et al. 2008) and Kenya
(Geibel et al. 2008) and truck drivers in northeast Brazil (Ferreira et al. 2008). TSS
experiences with diverse populations highlight the importance of practical con-
siderations for planning and implementing TSS of migrant populations.

PRACTICAL CONSIDERATIONS OF TIME-SPACE
SAMPLING OF MIGRANT POPULATIONS

Similar to other sampling methods, TSS has important, often coexisting, logistical,
regulatory, legal, and ethical considerations that influence sampling of migrant
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populations (Semaan et al. 2010). Each consideration needs relevant safeguards
that are specific to five dimensions: (1) the defined population of interest, espe-
cially when it is a hard-to-reach population; (2) the particular topic of the project,
especially sensitive, private, or potentially stigmatizing topics (e.g., illegal status,
illegal use of drugs, intimate and personal behaviors); (3) the study procedures,
particularly those that carry social stigma (e.g., testing for a particular infection or
disease, questions about domestic violence); (4) the regulatory nature of the
project (e.g., research or surveillance), often subject to regulatory requirements,
ethical principles, policies, procedures, and scientific standards; and (5) several
considerations of sampling or of TSS (e.g., eligibility criteria, remuneration levels).
Reports on each of these five dimensions as they relate to a particular topic and
target population (e.g., data from sex workers who are migrants of a certain region
or country on use of condoms) have appeared in the scientific literature and can be
useful in highlighting relevant procedures and safeguards for TSS.

Regarding logistical procedures, safeguards include extensive field experience
of staff with migrant populations and attention to local and cultural factors that
influence fieldwork. Staff members need to be sensitive to norms governing inter-
actions and discussions of high-risk behaviors or health conditions. The diversity
of migrant populations should be reflected in hiring and training project staff.
Partnerships with local community-based organizations and public health sys-
tems, and use of linguistically and culturally appropriate data collection instru-
ments and mechanisms can help in increasing success of TSS. Equally important
is the need to train project staff in the sampling strategy and procedures, and to
consider and implement strategies to boost participation in the screening and core
interviews (e.g., remuneration, incentives, appointments for interviews, privacy of
data collection). Well-trained and experienced sampling managers are instrumen-
tal for supervising the sampling process and for carrying out the sampling process
efficiently and effectively, including implementing corrective measures, as needed
(Barnhart et al. 2010).

Sample size for TSS studies can affect logistical considerations. Sample size
needs to be determined statistically to ensure sufficient statistical power for key
outcomes. The design effect in studies that use TSS is often large enough that
project managers must double or triple the sample size in projects that use TSS as
compared to the sample size in projects that use a simple random sample (Karon
and Wejnert 2012). Sample size is also influenced by the time and funds available
for the study, and by a power calculation determined a priori to be adequate for the
study and its goals and outcomes. The determination for the sample size and dura-
tion of sampling (e.g., completing 500 interviews in six months) should be made
at the beginning of the study and can be used to monitor the sampling process
(e.g., 9 months of sampling, 14 sampling events per month, and a minimum of
4 participants per event produces 504 interviews).
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In terms of regulatory considerations, it is important to train project staft in
procedures intended to protect the rights and welfare of participants and project
integrity (Emanuel et al. 2011). Staff members need to be knowledgeable of guide-
lines and regulations for protecting project participants and skilled in their appli-
cation of this information in their projects. Federal regulations for protection of
persons enrolled in the project (e.g., informed consent) should be afforded to all
key informants, “street intercept” participants, and survey participants.

Staff members need to discuss with potential participants the consent process
and form and ensure that participants do not feel pressured to participate in the
project. Oversight of institutional boards, review committees, and community
advisory boards, and, as necessary, logistical procedures such as pilot testing of
relevant procedures (e.g., remuneration amount) are necessary to avoid or mini-
mize mid-project corrections. Equally important is to inform potential partici-
pants through the informed consent process and forms that remuneration is
intended as reimbursement for time and effort in project participation. Govern-
ment research institutions in several countries may have laws or other prohibitions
against some or all project-related monetary remuneration. In these situations,
nonmonetary remunerations can be an option. Remuneration or compensation
for time and effort in projects that use TSS is an important element because
although altruism is necessary for voluntary participation, it may not be sufficient
(Semaan et al. 2009). Arguments against monetary remuneration include the
potential use of remuneration payments for harmful behaviors and subversion of
altruistic motivations for project participation. However, remuneration payments
show respect for participants’ judgment to use the remuneration to meet personal
needs (Semaan et al. 2009).

A checklist of remuneration-related variables for systematic data collection and
reporting, as feasible, in studies that use TSS can be helpful in monitoring and
evaluating TSS implementation. The variables can include (1) motivation for
project participation, (2) the extent of any coercion or undue influence, (3) the
amount of remuneration for study participation, (4) the methods used to deter-
mine remuneration amounts, and (5) the effects of monetary and nonmonetary
remuneration.

Regulatory considerations should be built into the review and approval process
of projects before project initiation. All involved parties, including project staff
members, have a responsibility to discuss and address warning signs of factors that
affect the rights and welfare of study participants and integrity of projects as soon
as project staff members recognize such signs (e.g., risk to privacy or coercion).
Project directors also need to take into consideration the heterogeneity in social
and cultural characteristics and the barriers and obstacles that may affect project
participation (Arcury and Quandt 2007). Migrant populations who have limited
ability to speak English should be interviewed in their native language. Project



182 QUANTITATIVE METHODOLOGICAL APPROACHES

directors should also consider the literacy level of the population as well as the
primary or only language of the population and develop project-related materials
(e.g., consent form) in relevant languages or dialects that also reflect the cultural
norms of the population.

There are general procedures and safeguards that can be used in projects irre-
spective of the sampling strategy used. Relevant procedures include using audio
computer-assisted self-interviewing (ACASI) to enhance the reliability and valid-
ity of self-reported data, particularly for sensitive and personal data (Gorbach et
al. 2013; Yan et al. 2012). When deemed necessary, describing relevant concerns
or fajlures of TSS projects needs to be based on project data and experiences
to avoid creating inaccurate impressions that the planning process for TSS and
the safeguards used were inadequate or that harms were actualized. Equally
important is the need to share information about the process and results of TSS
projects with representatives of migrant populations for implementing relevant
individual- and community-level interventions to enhance the well-being of
migrant populations.

In terms of legal considerations, as relevant and feasible, health jurisdictions
can consider developing collaborative agreements with bordering countries (e.g.,
Canada and Mexico) to assist in understanding and meeting the needs of migrant
populations (WHO 2010). Staff members need to be aware of federal, state, and
local laws and regulations that might affect data collection of undocumented
migrants, especially when they are less likely to participate in projects for fear of
legal consequences. The right to health, regardless of the legal status of individuals,
is recognized widely in different international and national legislative frameworks.
Many related conventions on immigration and health matters have been ratified
by most countries in the world (WHO 2010). The conventions include the WHO
Constitution, the Universal Declaration on Human Rights, the International Labor
Organization Conventions, the Declaration on the Human Rights of individuals
who are not nationals of the country in which they live, the Convention on the
Status of Refugees, and the principles on internal displacement (GAUN 1948, 1951,
1985, 1990; ILO 1949, 1975; WHO 1946; UNHRC 1998).

In terms of ethical considerations, procedures for protecting participants have
become highly refined. These procedures specify how sensitive information must
be guarded and how remuneration for time and effort in project participation
must be balanced to preclude undue inducement or coercion and to provide
an opportunity to choose, refuse, or withdraw from project participation. In work-
ing with migrant populations, it is important that potential participants do not
feel coerced or pressured to participate and that staff members protect against
such pressure. Participants need to know that participation is voluntary and
that there is no penalty should they decline participation or withdraw from par-
ticipation.
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Relevant guidelines and regulations are important for protecting the integrity of
projects with migrant populations (National Commission for the Protection of
Human Subjects of Biomedical and Behavioral Research 1978; Centers for Disease
Control and Prevention 1999). For example, US federal regulations require all US
federally funded research to be reviewed by an institutional review board or
approved by designated officials for protection of participants in projects (USD-
HHS 1981). When US federally funded research is conducted outside the United
States, the regulations require that the project protocols be reviewed in both the
United States and the host country (USDHHS 1981). Projects conducted outside the
United States need to follow the regulations and codes of the host country and rel-
evant literature (WHO 2000, 2009). To ensure the rights and well-being of partici-
pants and integrity of projects, staff members need to develop clear protocols that
meet regulatory requirements and receive approval by regulatory and ethical review
bodies and offices before initiation of data collection. Typically, such protocols need
to outline the purpose of the project, project development and design methods,
data collection procedures, intended use of the collected data, and data security
procedures. Standardized protocols—including information on formative research,
sampling and recruitment methods, data collection instruments, informed consent
procedures and forms, collection of self-report or biologic data, data management
procedures, plans for data analysis and for dissemination of results, data security
and confidentiality procedures, and procedures for protecting participants as
human subjects—are also useful for ensuring comparability of procedures in mul-
tisite studies. In multisite studies, protocols might need to be submitted to one or
more local institutional review boards or bodies, as deemed required by the institu-
tions supporting the projects.

Because migrants can be exposed to stigma and ostracism, screening of
migrants for infectious diseases or chronic conditions should always be voluntary.
Different government and nongovernmental agencies often provide health care
services for migrants and often highlight the vulnerability of migrant populations
(Arcury and Quandt 2007; European CDC 2009). Reaching out to migrant popu-
lations to engage them in the development of TSS projects is crucial to building
community trust and capacity, as for example in training and engaging commu-
nity health workers in the prevention of HIV among Latino migrant workers in
South Florida (Sanchez et al. 2012).

Ethical considerations in using T'SS include issues related to disclosure of infor-
mation relevant to the health and well-being of others, especially as staff members
become aware of health-related information through the data collection process
(Semaan et al. 2009). For example, the ethical principle of respect for participants
highlights obligations of staff members to the public health of networks and com-
munities and calls for informing participants, through institutionally approved
project protocols and informed consent, whether staff members are going to share
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with authorities or population databases information that has a bearing on the
health of others (e.g., domestic violence, child abuse, an infectious health condition,
a genetic marker). The principle of respect also requires that investigators protect
the privacy of participants, confidentiality of data, and participants’ choices. This
information should be clearly indicated in project-approved protocols and dis-
cussed with potential participants during the informed consent process. TSS
projects can use a checklist for describing procedures related to disclosure of
sensitive information. The checklist can include information on (1) procedures
used to protect the privacy of participants and confidentiality of personal informa-
tion, (2) disclosure options offered to participants, (3) procedures used to protect
relationships in projects involving collection or disclosure of sensitive information,
and (4) beliefs and behaviors of participants regarding their responsibility to
adopt safer behaviors and their responsibility to disclose sensitive information to
protect the health of others in their networks and communities. Staff members
need to know the ethical literature because it influences success of TSS projects
(Lee et al. 2013).

The five dimensions of sampling (i.e., logistical, regulatory, legal, ethical, and
scientific) often interact in a complex manner, especially in TSS projects of migrant
populations that collect data on socially sensitive topics (Semaan 2010). Clarity
on the separate, combined, and synergistic role of logistical, regulatory, legal,
and ethical requirements and implementation of relevant safeguards in TSS
projects are important. Thus, staff members need to be aware of the influence
and interactions of the five dimensions and of the relevant safeguards for
logistical, regulatory, legal, and ethical considerations in their projects. Addressing
these considerations in TSS projects is important to ensure that projects that
use TSS are feasible, provide statistically and scientifically valid data, and are
ethically sound.

CONCLUSION

The collective experience gained since the 1990s in using TSS with hard-to-reach
or hidden populations at risk for HIV infection can be useful for employing TSS
with migrant populations (Barbosa et al. 2011). TSS can be used in sampling
migrant populations with appropriate planning and monitoring, and with applica-
tion of relevant theoretical and practical knowledge distilled from prior experi-
ence in implementing this approach.

Several factors influence the successful TSS of migrant populations, including
having a clear and complete institutionally approved protocol (e.g., by an institu-
tional review board or an ethics review committee), adequate formative research,
pilot studies, articulation of eligibility criteria, sampling goals, and evaluation of
the sampling process and outcomes (Semaan et al. 2002). TSS requires adequate
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formative research to acquire relevant information about migrant populations and
to provide the basis and rationale for choosing TSS. The formative phase is impor-
tant to ensure the successful implementation and outcomes of TSS. Pilot testing
relevant procedures, training staff members, implementing quality control proce-
dures, monitoring the sampling process, establishing criteria to define successful
implementation of TSS, and hiring an interdisciplinary (e.g., ranging from anthro-
pology to statistics) and culturally competent staft are important steps to ensure
the success of TSS. A rigorous TSS strategy can result in data that can be effectively
used to ensure that local resources are appropriately used and that communities
can adapt programs to fit their particular population needs and characteristics.
Development of timely and responsive interventions, programs, and policies to
enhance the health and well-being of migrant populations does not need to be
hindered by lack of scientifically valid data. Knowledge and experience working
with guidelines and regulations for the protection of participants can enhance the
implementation of TSS. Project directors may obtain input from community advi-
sory boards for protecting participants and from project staff to assess project
implementation and the need for relevant corrections. Attention to sampling pro-
cedures, regulations, and ethical considerations, including dialogue among all
stakeholders and attention to lessons learned, can enhance the successful imple-
mentation of TSS with migrant populations.

REFERENCES

Arcury, T., and S. Quandt. 2007. “Delivery of health services to migrant and seasonal farm-
workers.” Annual Review of Public Health 28: 345-63.

Barbosa Junior, Aristides, Pati Roberta Ana Pascom, Celia Szwarcwald Landman, Carl Ken-
dall, and W. McFarland. 2011. “Transfer of sampling methods for studies on most-at-risk
populations (MARPs) in Brazil” Cadernos de Satide Publica 27 (Supplement 1): S36-S44.

Barnhart, J., K. Liu, A. Giachello, D. Lee, J. Ryan, M. H. Criqui, and J. P. Elder. 2010. “Sample
design and cohort selection in the Hispanic community health study/Study of Latinos”
Annals of Epidemiology 20: 642-49.

Calduch Negro, E., A. Diaz, and M. Diez. 2008. “Ethical and legal issues related to health
access for migrant populations in the Euro-Mediterranean area” Eurosurveillance 13(50):
Pii 19061.

Campbell, Eugene K., and Kandala Ngianga-Bakwin. 2011. “Remittances from internal
migration and poverty in Botswana.” Sociology Mind 1(3): 130-37.

Cashman, Rebecca, Eugenia Eng, Florence Siman, and Scott D. Rhodes. 2011. “Exploring
the sexual health priorities and needs of immigrant Latinas in the southeastern United
States: A community-based participatory research approach” AIDS Education and Pre-
vention 23(3): 236—48.

Centers for Disease Control and Prevention. 1999. “Guidelines for defining public health
research and public health non-research.” Accessed October 2, 2012. http://aops-mas-iis
.cdc.gov/Policy/Doc/policyss7.pdf.


http://aops-mas-iis.cdc.gov/Policy/Doc/policy557.pdf
http://aops-mas-iis.cdc.gov/Policy/Doc/policy557.pdf

186 QUANTITATIVE METHODOLOGICAL APPROACHES

Chutuape, K.S., M. Ziff, C. Auerswald, M. Castillo, A. McFadden, J. Ellen, et al. 2008.
“Examining differences in types and location of recruitment venues for young males and
females from urban neighborhoods: Findings from a multi-site HIV prevention study.”
Journal of Urban Health 86(1): 31-42.

Das-Munshi, J., G. Leavey, S. A. Stansfel, and M.]. Prince. 2012. “Migration, social mobility
and common mental disorders: Critical review of the literature and meta-analysis” Eth-
nicity and Health 17(1-2): 17-53.

Deren, S., S.Y. Kang, H.M. Colon, J.E Andia, R.R. Robles, D. Oliver-Velez, and A. Finlin-
son. 2003. “Migration and HIV risk behaviors: Puerto Rican drug injectors in New York
City and Puerto Rico” American Journal of Public Health 93(5): 812-16.

Deren, S., M. Shedlin, C.U. Decena, and M. Mino. 2005. “Research challenges to the study
of HIV/AIDS among migrant and immigrant Hispanic populations in the United
States” Journal of Urban Health 82(2 Supplement 3): iii13—iii2s.

DiNenno, E.A., A.M. Oster, C. Sionean, P. Denning, and A. Lansky. 2012. “Piloting a system
for behavioral surveillance among heterosexuals at increased risk of HIV in the United
States” The Open AIDS Journal 6 (Supplement 1: M15): 169-76.

Emanuel, E.J., and J. Menikoff. 2011. “Reforming the regulations governing research with
human subjects” New England Journal of Medicine 365(12): 1145-50.

European Centre for Disease Prevention and Control. 2009. “Migrant health: Epidemiology
of HIV and AIDS in migrant communities and ethnic minorities in EU/EEA countries”
Technical report.

Fernandez, M.L, J.B. Collazo, G.S. Bowen, L.M. Varga, N. Hernandez, and T. Perrino.
2005. “Predictors of HIV testing and intention to test among Hispanic farmworkers in
South Florida” Journal of Rural Health 21(1): 56-64.

Ferreira, L.O.C,, E.S. de Oliveira, H. E Raymond, S. Y. Chen, and W. McFarland. 2008. “Use
of time-location sampling for systematic behavioral surveillance of truck drivers in Bra-
zil” AIDS and Behavior 12: S32-S38.

Finlayson T.]J., B. Le, A. Smith, K. Bowles, M. Cribbin, I. Miles, A.M. Oster, T. Martin,
A. Edwards, and E. DiNenno. 2011. “HIV risk, prevention, and testing behaviors
among men who have sex with men: National HIV behavioral surveillance system,
21 US. Cities, United States, 2008”7 MMWR Surveillance Summaries 60(SS14):
1-34.

Geibel, S., S. Luchters, N. King’'Ola, E. Esu-Williams, A. Rinyiru, and W. Tun. 2008. “Factors
associated with self-reported unprotected anal sex among male sex workers in Mom-
basa, Kenya?” Sexually Transmitted Diseases 35: 746—52.

General Assembly of the United Nations (GAUN). 1948. The universal declaration of
human rights. http://www.un.org/Overview/rights.html.

General Assembly of the United Nations (GAUN). 1951. Convention relating to the status of
refugees. Geneva. The Office of the High Commissioner for Human Rights. http://www
.unhchr.ch/html/menu3/b/o_c_ref htm.

General Assembly of the United Nations (GAUN). 1985. Declaration on the human rights
of individuals who are not nationals of the country in which they live. Geneva: The
Office of the High Commissioner for Human Rights. http://www.unhchr.ch/htm]
/menu3/b/o_nonat.htm.


http://www.unhchr.ch/html/menu3/b/o_c_ref.htm
http://www.unhchr.ch/html/menu3/b/o_c_ref.htm
http://www.unhchr.ch/html/menu3/b/o_nonat.htm
http://www.unhchr.ch/html/menu3/b/o_nonat.htm

TIME-SPACE SAMPLING 187

General Assembly of the United Nations (GAUN). 1990. The international convention on
the protection of the rights of all migrant workers and members of their families. http://
www.unhchr.ch/html/menu3/b/m_mwctoc.htm.

Gorbach, P.M., B.S. Mensch, M. Husnik, A. Coly, B. Masse, B. Makanani, et al. 2013. “Effect
of computer-assisted interviewing on self-reported sexual behavior data in a microbi-
cide clinical trial” AIDS and Behavior 17: 790-800.

Hardy, L.]J., C. M. Getrich, J. C. Quezada, A. Guay, R.]. Michalowski, and E. Henley. 2012. “A
call for further research on the impact of state-level immigration policies on public
health” American Journal of Public Health 102: 1250-54.

Heimer, R., and E. White. 2010. “Estimation of the number of injection drug users in St.
Petersburg, Russia” Drug and Alcohol Dependence 109: 79-83.

Hernandez, M. A., M. A. Sanchez, L. Ayala, C. Magis-Rodriguez, J. D. Ruiz, M. C. Samuel,
B.K. Aoki, A.H. Garza, and G.F. Lemp. 2009. “Methamphetamine and cocaine use
among Mexican migrants in California: The California-Mexico epidemiological surveil-
lance pilot” AIDS Education and Prevention 21 (Supplement B): 34-44.

Hickman, M., V. Hope, B. Coleman, J. Parry, M. Telfar, J. Twigger, et al. 2009. “Assessing IDU
prevalence and health consequences (HCV;, overdose, and drug-related mortality) in a pri-
mary care trust: Implications for public health action.” Journal of Public Health 31: 374-82.

International Labour Organization (ILO). 1949. Convention 97. http://www.ilo.org/ilolex
/english/convdisp1.htm.

International Labour Organization (ILO). 1975. Convention 143. http://www.ilo.org/ilolex
/english/convdisp1.htm.

International Working Group for Disease Monitoring and Forecasting. 1995. “Capture-
recapture and multiple-record systems estimation I: History and theoretical develop-
ment” American Journal of Epidemiology 142: 1047-58.

Jenness, S.M., A. Neaigus, C.S. Murrill, C. Gelpi-Acosta, T. Wendel, and H. Hagan. 2011.
“Recruitment-adjusted estimates of HIV prevalence and risk among men who have sex
with men: Effects of weighting venue-based sampling data” Public Health Reports 126:
635-42.

Kalton, G. 2009. “Methods for oversampling rare subpopulations in social surveys.” Survey
Methodology 35(2): 125-41.

Karon, J.M., and C. Wejnert. 2012. “Statistical methods for the analysis of time-location
sampling?” Journal of Urban Health 89(3): 565-86.

Kayembe, P.K., M. A. Mapatano, A. F. Busangu, J. K. Nyandwe, G. M. Musema, J. P. Kibungu,
et al. 2008. “Determinants of consistent condom use among female sex workers in the
Democratic Republic of Congo: Implications for interventions” Sexually Transmitted
Infection 84: 202-6.

Kendall, C., L.R. Kerr, R.C. Gondim, G.L. Werneck, R.H. Macena, M.K. Pontes, et al.
2008. “An empirical comparison of respondent-driven sampling, time-location sam-
pling, and snowball sampling for behavioral surveillance in men who have sex with
men, Fortaleza, Brazil” AIDS and Behavior 12: S97-S104.

Kish, L. 1991. “Taxonomy of elusive populations.” Journal of Official Statistics 7: 340-47.

Kissinger, P, S. Kovacs, C. Anderson-Smits, N. Schmidt, O. Salinas, ]. Hembling, A. Beaulieu,
L. Longfellow, N. Liddon, J. Rice, and M. Shedlin. 2012. AIDS and Behavior 16: 199-213.


http://www.ilo.org/ilolex/english/convdisp1.htm
http://www.ilo.org/ilolex/english/convdisp1.htm
http://www.ilo.org/ilolex/english/convdisp1.htm
http://www.ilo.org/ilolex/english/convdisp1.htm

188 QUANTITATIVE METHODOLOGICAL APPROACHES

Kissinger, P, N. Liddon, N. Schmidt, E. Curtin, O. Salinas, and A. Narvaez. 2008. “HIV/STI
risk behaviors among Latino migrant workers in New Orleans Post-Hurricane Katrina
Disaster” Sexually Transmitted Diseases 35(33): 924-29.

Kral, A.H., M. Malekinejad, J. Vaudrey, N. Martinez Alexis, J. Lorvick, W. McFarland, and
H. Raymond Fisher. 2010. “Comparing respondent-driven sampling and targeted sam-
pling methods of recruiting injection drug users in San Francisco.” Journal of Urban
Health 87(5): 839-50.

Lavange, L. M., W.D. Kalsbeek, P.D. Sorlie, Aviles-Santa, M. Lariisa, R. C. Kaplan, J. Barn-
hart, K. Liu, A. Giachello, D.]J. Lee, J. Ryan, M. H. Criqui, and J.P. Elder. 2010. “Sample
design and cohort selection in the Hispanic community health study/Study of Latinos”
Annals of Epidemiology 20(8): 642-49.

Lee, L. M., B. Wright, and S. Semaan. 2013. “Expected ethical competencies of public health
professionals and graduate curricula in accredited schools of public health in North
America” American Journal of Public Health 103: 938-42.

Lepkowski, J. 1991. “Sampling the difficult to sample” Journal of Nutrition 121: 416-23.

Levy, P, and S. Lemshow. 1991. Sampling of populations: Methods and applications. 3rd ed.
New York: Wiley.

Lowther, Sara A., Roque Miramontes, Barbara Navara, Nadya Sabuwala, Milyana Brues-
haber, Sarah Solarz, Maryam Haddad, Deborah, Sodt, and Ruth Lynfield. 2011. “Out-
break of tuberculosis among Guatemalan immigrants in rural Minnesota, 2008.” Public
Health Reports 126: 726-32.

Mackellar, D. A., K. M. Gallagher, T. Finlayson, T. Sanchez, A. Lansky, and P.S. Sullivan.
2007. “Surveillance of HIV risk and prevention behaviors of men who have sex with
men—A national application of venue-based, time-space sampling” Public Health
Reports 122: 39-47.

Mackellar, D. A., L. Valleroy, G. Karon, G. Lemp, and R. Janssen. 1996. “The Young Men’s
Survey: Methods for estimating HIV seroprevalence and risk factors among young men
who have sex with men?” Public Health Reports 111: 138-44.

Magis-Rodriguez, C., G. Lemp, M. Hernandez, M. Sanchez, F. Estrada, and E. Bravo-
Garcia. 2009. “Going north: Mexican migrants and their vulnerability to HIV Journal
of Acquired Immune Deficiency Syndromes 51: S21-S25.

Marpsat, M., and N. Razafindratsima. 2010. “Survey methods for hard-to-reach popula-
tions: Introduction to the special issue.” Methodological Innovations Online 5(2): 3-16.

McKenzie, D.]. 2007. “Surveying migrant households: A comparison of census-based, snow-
ball, and intercept point surveys.” The World Bank, Policy Research Working Paper 4419:
1-41

McKenzie, D.J., and J. Mistiaen. 2009. “Surveying migrant households: A comparison of
census-based, snowball, and intercept point surveys” Journal of the Royal Statistical
Society Series A 172(2): 339-60.

Mills, S., T. Saidel, R. Magnani, and T. Brown. 2004. “Surveillance and modeling of HIV,
STI, and risk behaviours in concentrated HIV epidemics.” Sexually Transmitted Infection
80: ii57-ii62.

Mubhib, E B., L.S. Lin, A. Stueve, R. L. Miller, W. L. Ford, W. D. Johnson, et al. 2001. “A venue-
based method for sampling migrant populations.” Public Health Reports 116: 216-22.



TIME-SPACE SAMPLING 189

National Commission for the Protection of Human Subjects of Biomedical and Behavioral
Research. 1978. “The Belmont Report: Ethical principles and guidelines for the protec-
tion of human subjects of research” Accessed October 2, 2012. http://www.hhs.gov
/ohrp/humansubjects/guidance/belmont.html.

Oster, A., et al. 2011. “HIV testing among men who have sex with men—a21 cities, United
States, 2008.” Mortality and Morbidity Weekly Report 60(21): 694-99.

Parrado, E., C. Flippen, and C. McQuiston. 2004. “Use of commercial sex workers among
Hispanic migrants in North Carolina: Implications for spread of HIV.” Perspectives on
Sexual and Reproductive Health 36: 15-156.

Platt, L., M. Wall, T. Rhodes, A. Judd, M. Hickman, L. Johnston, et al. 2006. “Methods to
recruit migrant groups: Comparing two chain referral sampling methods of recruiting
injecting drug users across nine studies in Russia and Estonia.” Journal of Urban Health
83:39-53.

Pollack, L. M., D.H. Osmond, J. P. Paul, and J. Catania. 2005. “Evaluation of the Centers for
Disease Control and Prevention’s HIV behavioral surveillance of men who have sex with
men: Sampling issues” Sexually Transmitted Diseases 32: 581-89.

Quaglia, M., and G. Vivier 2010. “Construction and field application of an indirect sampling
method (time-location sampling): An example of surveys carried out in homeless per-
sons and drug users in France” Methodological Innovations Online 5(2): 17-25.

Rabito, E A, S. Perry, O. Salinas, ]. Hembling, N. Schmidt, P.]. Parsons, and P. A. Kissinger.
2011. “Longitudinal assessment of occupation, respiratory symptoms, and blood lead
levels among Latino day laborers in a non-agricultural setting” American Journal of
Industrial Medicine 54(5): 366-74.

Rachlis, B., K. C. Brouwer, E.]. Mills, M. Hayes, T. Kerr, and R.S. Hogg. 2007. “Migration
and transmission of blood-borne infections among injection drug users: Understanding
the epidemiologic bridge” Drug and Alcohol Dependence 90: 107-19.

Ramo, Danielle E., Christian Grov, Kevin Delucchi, Brian C. Kelly, and Jeftrey T. Parsons.
2010. “Typology of club drug use among young adults recruited using time-space sam-
pling” Drug and Alcohol Dependence 107: 119-27.

Rangel, Gudelia M., A.P. Martinez-Donate, M. E. Hovell, J. Santibanez, C.L. Sipan, and J. A.
Izazola-Licea 2006. “Prevalence of risk factors for HIV infection among Mexican
migrants and immigrants: Probability survey in the North border of Mexico.” Salud
Publica de México 48(1): 3-12.

Remafedi, G., A.M. Jurek, and J.M. Oakes. 2008. “Sexual identity and tobacco use in a
venue-based sample of adolescents and young adults” American Journal of Preventive
Medicine 35: S463-S470.

Robinson, W,, J. Risser, S. McGoy, A. Becker, H. Rehman, M. Jefferson, et al. 2006. “Recruit-
ing injection drug users: A three-site comparison of results and experiences with
respondent-driven and targeted sampling procedures” Journal of Urban Health 83:
29-38.

Sanchez, J., G. Silva-Suarez, C.A. Serna, and M. De La Rosa. 2012. “The Latino migrant
worker HIV prevention program: Building a community partnership through a
community health worker training program?” Family and Community Health 35(2):
139-46.


http://www.hhs.gov/ohrp/humansubjects/guidance/belmont.html
http://www.hhs.gov/ohrp/humansubjects/guidance/belmont.html

190 QUANTITATIVE METHODOLOGICAL APPROACHES

Semaan, S. 2010. “Time-space sampling and respondent-driven sampling with hard-to-
reach populations.” Methodological Innovations Online 5(2): 60-73.

Semaan, S., D.D. Heckathorn, D. C. Des Jarlais, and R.S. Garfein. 2010. “Ethical considera-
tions in surveys employing respondent-driven sampling” American Journal of Public
Health 100(4): 582-83.

Semaan, S., J. Lauby, and J. Liebman. 2002. “Street and network sampling in evaluation
studies of HIV risk-reduction interventions.” AIDS Review 4: 213-23.

Semaan, S., S. Santibanez, R.S. Garfein, D. Heckathorn, and D. C. Des Jarlais. 2009. “Ethical
and regulatory considerations in HIV prevention studies employing respondent-driven
sampling” International Journal of Drug Policy 20: 14-27.

Spreen, M., and R. Swaagstra. 1994. “Personal network sampling, outdegree analysis, and
multilevel analysis: Introducing the network concept in studies of hidden populations”
International Sociology 9: 475-91.

Stauffer, W. M., J. Painter, B. Mamo, R. Kaiser, M. Weinberg, and S. Berman. 2012. “Sexually
transmitted infections in newly arrived refugees: Is routine screening for Neisseria gon-
orrheae and Chlamydia trachomatis infection indicated?” American Journal of Tropical
Medicine and Hygiene 86(2): 292-95.

Stueve, A., L.N. O’'Donnell, R. Duran, A. San Doval, and J. Blome. 2001. “Time-space sam-
pling in minority communities: Results with young Latino men who have sex with men.”
American Journal of Public Health 91: 922-26.

Sudman, S., M. Sirken, and C. Cowan. 1988. “Sampling rare and elusive populations” Sci-
ence 240: 991-96.

Thompson, S.K., and L.M. Collins. 2002. “Adaptive sampling in research on risk related
behaviors” Drug and Alcohol Dependence 68: S57-S67.

United Nations Human Rights Commission (UNHRC). 1998. Guiding principles on internal
displacement. Geneva: The Office of the High Commissioner for Human Rights. http://
www.unhchr.ch/html/menu2/7/b/principles.htm.

United States Department of Health and Human Services (USDHHS). 1981. Code of Federal
Regulations, Title 45, Part 46. Protection of human subjects (aka “The Common Rule”).
Accessed January 11, 2013. http://www.hhs.gov/ohrp/humansubjects/guidance/45cfr46.
html.

Valenzuela, A., Jr. 2002. “Working on the margins in metropolitan Los Angeles: immigrants
in day-labor work?” Migraciones Internacionales 1(2): 6-28.

van Griensven E, S. Thanprasertsuk, R. Jommaroeng, G. Mansergh, S. Naorat, R. A. Jenkins,
K. Ungchusak, P. Phanuphak, J. W. Tappero, and the Bangkok MSM Study Group. 2005.
“Evidence of a previously undocumented epidemic of HIV infection among men who
have sex with men in Bangkok, Thailand” AIDS 19: 525-26.

Wasserman, M. R. 2005. “A church-based sampling design for research with Latina immi-
grant women.” Population Research and Policy Review 24: 647-71.

World Health Organization (WHO). 1946. Constitution of the World Health Organization.
New York. http://www.who.int/governance/eb/who_constitution_en.pdf.

World Health Organization (WHO). 2000. “Declaration of Helsinki: Ethical principles
for medical research involving human subjects” Geneva: World Health Organization.


http://www.hhs.gov/ohrp/humansubjects/guidance/45cfr46.html
http://www.hhs.gov/ohrp/humansubjects/guidance/45cfr46.html

TIME-SPACE SAMPLING 191

Accessed January 11, 2013. http://www.wma.net/en/3opublications/iopolicies/b3/index
html.

World Health Organization (WHO). 2009. “Research ethics committees: Basic concepts for
capacity building” Geneva: World Health Organization. Accessed January 11, 2013.
http://www.who.int/ethics/Ethics_basic_concepts_ ENG.pdf.

World Health Organization (WHO). 2010. “Health of Migrants—The Way forward: Report
of a global consultation 2010. Accessed January 11, 2013. http://www.who.int/hac/events
/consultation_report_health_migrants_colour_web.pdf.

Yan, T, E Kreuter, and R. Tourangeau. 2012. “Latent class analysis of response inconsisten-
cies across modes of data collection.” Social Science Research 41: 1017-27.

The findings and conclusions in this chapter are those of the author and do not necessarily represent
the views of the Centers for Disease Control and Prevention.


http://www.wma.net/en/30publications/10policies/b3/index.html
http://www.wma.net/en/30publications/10policies/b3/index.html
http://www.who.int/hac/events/consultation_report_health_migrants_colour_web.pdf
http://www.who.int/hac/events/consultation_report_health_migrants_colour_web.pdf

9

Prior Enumeration

A Method for Enhanced Sampling with
Migrant Surveys

Richard Mines
Coburn C. Ward
Marc B. Schenker

INTRODUCTION

One challenge in conducting research with hard-to-reach migrant populations,
including farmworkers, is defining a population sampling frame in order to obtain
an unbiased sample. Several innovative approaches have been used in the sam-
pling of farmworkers in the United States, and these approaches can be useful for
working with other migrant populations. Although these customized approaches
are an improvement over noncustomized schemes, they still likely fail to capture
the poorest, least educated, and most socially displaced migrant workers. Prior
enumeration (PE) is a sampling strategy that can minimize this problem. Prior
enumeration is a two-stage process of creating a cluster sample in the first stage
and then drawing a stratified sample within each of the clusters in the second
stage. The advantages of PE include reducing nonsampling errors, improving
assessment of underrepresentation of subgroups, and providing a sample from
which generalized inferences can be made. This approach may be useful for
migrant health researchers, service providers, and policy makers who work with
migrant populations to better understand their unique needs and develop and
implement appropriate programs.

The majority of farmworkers in the United States are immigrants, and in Cali-
fornia this number is over 85%. Survey work with farmworker populations in the
United States has begun to be carried out in recent years. Progress has been made
in collecting probability samples that can inform policies and programs for farm-
workers. However, an inherent bias of underrepresentation of the most under-
privileged farmworkers has not been removed (Kamel et al. 2001; Zahm and Blair
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2001). These particularly disadvantaged individuals and their households face
uniquely prevalent problems, including tuberculosis, mental illness, child labor
practices, minimum wage violations, and illegal charges for rides and equipment.
Such challenges are common in research involving migrant populations and
require distinct solutions, such as survey techniques that are honed to reduce bias
to an absolute minimum. The aim of this chapter is to present prior enumeration
(PE), an enhanced sampling approach adapted for farmworkers, that can also be
used with other migrant populations. This chapter reviews common sampling
methodologies and provides examples of their use in farmworker populations.
Details on implementation of PE are provided. Finally, we highlight advantages
and strengths of PE that argue for this approach in obtaining unbiased informa-
tion on hard-to-reach migrant populations.

As with other hard-to-reach migrant populations, it is difficult to define the
population sampling frame of farmworkers and, therefore, obtain a complete and
unbiased sample of the community. This is because there is often no preexisting
list of farmworkers from which to sample (Sudman et al. 1988; Zahm and Blair
2001). This situation is also true of many other migrant populations, making it dif-
ficult to obtain reliable information that could improve the lives of farmworker
subgroups. Useful information can be collected with nonrandom approaches,
such as ethnographic research based on snowball sampling techniques. However,
probability-based sampling is crucial to the work of program designers, policy
makers, and advocates. Probability-based sampling has a built-in estimation pro-
cedure, forces better control of non-sampling problems, and allows for a random
infrastructure for ancillary work done using nonrandom selection methods (Sud-
man et al. 1988).

CUSTOMIZED SAMPLING APPROACHES FOR
FARMWORKERS

There have been several attempts in recent years to correct the bias in official farm-
worker data through variation in sampling design, and three approaches are
described below. The Binational Farmworker Health Survey (BFHS) utilized a net-
work approach, the National Agricultural Workers Survey (NAWS) used an
employment-based method, and the California Agricultural Workers Health Sur-
vey (CAWHS) used a household sampling method. All three surveys used in-per-
son interviews with trained bilingual interviewers who were familiar with the
respondent population and skilled at obtaining the confidence of the respondents.

Binational Farmworker Health Survey (BFHS)

The BFHS was conducted in 1999-2000 in Mexico and the United States (Mines
et al. 2001). The staff traveled to the southern state of Zacatecas, Mexico, and
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identified ten villages that had heavy participation in US farmwork. Based on infor-
mation collected from village elders, a universe list was created of every living per-
son who had done US farmwork and was raised in the villages. These lists were
crosschecked by other informants in the community. At the time of the survey,
some of the individuals were in the home villages while others could be found in
settlement communities in the United States. A random selection was taken from
the universe list for each village. The survey began in Mexico and, after approxi-
mately 300 interviews were done in the villages, the survey team moved to the
United States, where another 150 interviews were done with village members living
in settlement communities there. During the survey period in the villages, the
addresses and phone numbers of the randomly selected members of the village
community in the United States were collected from relatives and friends in Mex-
ico. Since there was a high degree of concentration of emigrants in just a few settle-
ment areas from each village, it was possible to obtain a very high completion rate
of the randomly selected individuals on both sides of the border at a reasonable
cost. With this network selection approach, the interviewers became known to each
village network because they spent several months interviewing people in each
community. The refusal rate was extremely low since most respondents were famil-
iar with the survey and its objectives before an interviewer approached them. Also,
because the interviewers spent time in the home village, rapport with respondents
was easy to establish, rendering the collected information more accurate.

A primary advantage of the BFHS was that the survey included ex-farmworkers
and people living on both sides of the border. By collecting information about ex-
farmworkers, the reasons for their leaving farmwork and the long-term impacts of
their work could be investigated, thus reducing the potential for the healthy worker
effect, a bias that can result when sick or injured farmworkers are selectively
excluded from research. Additionally, the transnational context of the BFHS
improves the completion and accuracy of data collection over competing survey
approaches. Difficult-to-reach farmworkers give more reliable information in the
confines of their home village, where family and friends surround them. Equally
important, the sample is more inclusive if some interviews are done south of the
border because individuals unlikely to cooperate north of the border are included.
Furthermore, individuals that are residing outside of the United States at the time
of the survey that would ordinarily be excluded from the sample have a greater
probability of being included as other eligible respondents.

The biggest disadvantage of the BFHS approach is the inability to generalize the
results to a larger population. Although the selection within the villages was ran-
dom, the choice of the villages was not representative of all parts of Mexico. There-
fore, a large sample with many points of origin from many places in Mexico would
be required to assure that the data could be generalized to larger populations of
farmworkers. In addition, whole families who have migrated from the study areas
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and emigrants in the US who have lost contact with their communities will not be
included in the survey.

National Agricultural Workers Survey (NAWS)

The NAWS is a survey of farmworkers conducted by the US Department of Labor
since October 1988 (US Department of Labor 2011). Each year, interviews are done
in three cycles (February, June, and October) to account for the seasonal nature of
farmworker employment. Because over 50,000 farmworkers have been inter-
viewed since the NAWS inception, it is indisputably the best national sample of
farmworker data ever collected. The NAWS employs a multistage technique in
which counties are chosen using a probability proportional to size approach based
on payroll spent on farmworkers by county. Within the counties, grower lists are
constructed from Bureau of Labor Statistics and Department of Agriculture
employer inventories. The interviewers follow a rigorous and systematic proce-
dure in choosing the growers and then another procedure to select the workers
employed by those growers in the chosen counties. The technique is similar to
venue-based sampling, in which respondents are chosen at a common venue
(Muhib et al. 2001; see also chapter 8, by Semaan and DiNenno, in this volume);
theoretically, all employed farmworkers have an equal chance of being included in
the sample.

The advantages of NAWS are its large size, the fact that it is a long-term time
series data collection effort, and the potential completeness of the sample. The data
from the survey show that poor, undocumented, and solo males (unaccompanied
by their nuclear family) are well represented in the survey. Another important
advantage is the seasonal timing of the sampling, which increases the likelihood
that workers engaged in only one season will be included.

The disadvantages of NAWS derive from the unwillingness of some employers
to collaborate. Since sampling is done after communication with the employer
who identifies where the workers can be located, uncooperative growers may bias
the results. Another continuing challenge for the NAWS is to provide its inter-
viewers with complete and accurate grower lists. The lists tend to be inaccurate
and duplicative unless constantly updated and improved—an expensive process.

California Agricultural Workers Health Survey (CAWHS)

The CAWHS was a community-based household survey that used a multistage
sampling strategy focused on small farmworker towns (Villarejo et al. 2000; Vil-
larejo and McCurdy 2008). One community was chosen randomly from each of
the six major farm areas in California. An additional site was added in the San
Joaquin valley to oversample this region, where most California farmworkers live.
Research teams mapped all the dwelling units located within each community.
This prior screening of the sampled dwellings, like the prior enumeration described
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in this chapter, involved walking through the entire randomly selected geographic
unit and visually locating every dwelling unit. Then, dwelling units were randomly
selected for enumeration and visited by an interviewer. If at least one eligible farm-
worker was present, then all the eligible farmworkers were enumerated at that
time. One worker was chosen randomly from the dwelling for an interview.

Sampling advantages of the CAWHS approach were derived from the partial
prior enumeration of the dwellings, which allowed for the inclusion of informal
dwellings that are often overlooked in other sampling designs. Bias against the
most disadvantaged population was greatly reduced in the CAWHS compared to
more conventional surveys. Although the partial enumeration in the CAWHS was
crucial, the individuals associated with the household addresses were not enumer-
ated with a separate visit prior to the interview phase of the survey. In the CAWHS,
both enumeration and the survey interview occurred during the same visit.
Another strength of the CAWHS is that it conducted physiological measurements
(e.g., height, weight, and blood pressure) and collected biological specimens for
laboratory testing.

The disadvantages of this approach are that the sample is drawn at the time of
the enumeration without an analysis of the population and without a careful sam-
pling from this universe provided by a full prior enumeration. It is easier to obtain
the full array of individuals associated with an address when that is the focus of the
visit rather than when the interviewer is pressured to complete an interview simul-
taneously with the household enumeration. The persistent bias of underrepresent-
ing the most disadvantaged (due to the timidity of this population) was likely
present during the CAWHS implementation. Additionally, CAWHS was limited to
a few small farmworker communities. Many, if not most, farmworkers live in farm-
worker neighborhoods of mid-sized towns and even cities in agricultural areas. By
focusing on just a few towns, the efficiency for interviewers of finding farmworkers
was increased, but many farmworkers living in larger towns were excluded.

DEMONSTRATION OF REDUCTION OF BIAS IN
FARMWORKER-CUSTOMIZED SURVEYS

Although none of the above-described farmworker-customized surveys remove
bias completely, they do minimize it compared to mainstream or general popula-
tion surveys (e.g., Current Population Survey). The bias manifests itself in an over-
representation of the better-off, more established farmworkers and in undersam-
pling among the less assimilated and more disenfranchised individuals, which is
what the customized surveys strive to minimize. Unfortunately, data from the
respondents in mainstream surveys are often misleadingly used to design pro-
grams or create policies for farmworkers that result in inappropriate program-
matic and policy changes.
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FIGURE 9.1. Proportion by age group, CPS 2004, NAWS 2000.

To demonstrate the reduction of bias in customized surveys versus mainstream
surveys, we compared the 2000 NAWS (US Department of Labor 2011) with the
Current Population Survey (CPS) annual summary of March 2004 (Bureau of
Labor Statistics; http://www.census.gov/cps/). Because of the limited availability of
detailed occupational codes in the CPS, comparisons were made between two
comparable foreign-born groups in the two surveys. All foreign-born in the CPS
2004 who worked in crop, livestock, or agricultural services were selected with the
assumption that almost all would be farmworkers. In the NAWS, only the foreign-
born were chosen since one must be a farmworker to be eligible for the NAWS.

While NAWS and CPS respondents were not significantly different by age,
NAWS respondents included individuals under age eighteen years (figure 9.1).
NAWS respondents were less educated and earned significantly less than CPS
respondents. There was a smaller proportion of workers with a high school
diploma or more schooling in the NAWS compared to the CPS group (p < 0.004)
(figure 9.2). Comparisons of annual income showed 57% of NAWS respondents
and 39% of CPS respondents earned less than $12,500 per year, while only 14% of
NAWS respondents and 41% of the CPS respondents earned over $17500 (p <
0.0001) (figure 9.3). Estimated median annual income was $11,800 for NAWS
respondents and $15,600 for CPS respondents.

Noting that the CPS and NAWS comparison was limited by the aggregated
nature of the CPS data available to the public, we then compared the 2001 California
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TABLE 9.1 Demographic Characteristics of California Health Interview Survey (CHIS) 2001 Adult
Respondents and California Agricultural Workers Health Survey (CAWHS) 2000 Adult Respondents

CHIS CAWHS p value
Education
Less than 6th grade 47% 65% <0.001
7th-11th grade 22% 25%
High school graduate or higher 31% 10%
Annual household income
Less than $10,000 16% 36% <0.001
$10,000-$19,999 40.5% 38%
$20,000+ 43.5% 22%
English language proficiency
Well/very well 15% 6% 0.04
Not well/not at all 85% 94%
Health insurance
Uninsured 41% 76% <0.0001
Insured 59% 24%
Doctor visits
Never 2% 25% <0.0001
More than 5 years ago 9% 6%
1-5 years ago 26% 26%
Within the last 12 months 63% 43%
Dental Visits
Never 9% 50% <0.0001
More than 5 years ago 14% 8%
1-5 years ago 28% 25%
Within the last 12 months 48% 17%

Health Interview Survey (CHIS) to the CAWHS, which more precisely highlights
the potential bias. The CHIS is a random selection of the entire California popula-
tion and is done by telephone (CHIS 2001). Farmworkers in the CHIS were selected
as a comparable group to the CAWHS. Both the CHIS and CAWHS are household-
based health surveys that ask similar questions of respondents.

The CHIS-sampled individuals appeared well connected and more assimilated
than the CAWHS respondents, and in fact the CHIS sample seemed to greatly
overrepresent those of higher socioeconomic status (SES) while underrepresent-
ing the less well off (table 9.1). The CAWHS sample, in contrast, had a small pro-
portion of higher SES workers, consistent with data from the NAWS. Ten percent
of the CAWHS respondents achieved high school or greater education while 31%
in the CHIS sample did so (p < 0.001). Additionally, 22% of CAWHS participants
reported annual incomes over $20,000 compared to 44% of the CHIS sample
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(p < 0.001). English proficiency also differed significantly between the two groups,
with 6% of CAWHS reporting that they spoke English well or very well and 15% in
the CHIS.

Examination of health care access and utilization showed similar differences
between CHIS and CAWHS participants. Seventy-six percent of CAWHS and 41%
of CHIS participants reported that they had no health insurance coverage
(p < 0.0001). Additionally, 25% of CAWHS respondents reported they had never
been to the doctor compared to 2% among CHIS respondents (p < 0.0001). Among
the CAWHS sample, only 17% of adults reported dental visits in the last year,
whereas in the CHIS sample, 48% had visited a dentist in the year prior to the
survey. These data suggest that the CHIS sample is a group much more able to
access services and institutions.

PRIOR ENUMERATION IN FARMWORKER HOUSEHOLD
SURVEYS

The customized farmworker survey approaches described above contributed to
the goal of gathering better farmworker data and appear to reduce bias that is
present in mainstream surveys. However, each customized approach has its limita-
tions by not verifying the data against a full or partial universe or sampling list.
Even the NAWS, with its large sample size and continuous data collection, can be
checked only against employment estimates. We propose prior enumeration (PE)
as an approach to overcome existing limitations to obtain a more representative
sample for working with migrant populations.

SAMPLING SCHEME FOR PE

Prior to beginning PE, the staff must advertise in the community that the survey
will occur so that people are not surprised by the appearance of interviewers. The
proposed sampling scheme consists of two stages, with the PE occurring between
them. The first stage is a cluster sampling with clusters being, for example, the
census blocks in the geographic area under study. The census block is a convenient
unit for which the census bureau can estimate the number of farmworkers or other
immigrant workers. The second stage is accomplished with a stratified sample
drawn within each of the chosen clusters.

In the first stage, for cost efficiency;, it is suggested that the possible selections be
limited to only those blocks with a minimum number of farmworkers. Due to the
concentrated nature of farmworker populations, this process will eliminate the
vast majority of census blocks except in neighborhoods with a high density of
farmworker households. This resource-efficient limitation will introduce a degree
of invalidity whenever conclusions are drawn about a whole group of farmworkers
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that covers those in the census block that were excluded a priori. However, the
error is small if the procedure excludes only a small proportion of farmworkers.
The error will also be small if there is no strong statistical association between
variables of the study and the number of farmworkers in a given census block.
Among the N eligible clusters (i.e., census blocks), # of them are chosen by a prob-
ability proportional to size (with replacement) sampling scheme. This scheme
allows an individual cluster to be chosen more than once; if an individual cluster
is chosen more than one time (¢ 1), the second stage sampling is done ¢ independ-
ent times within that cluster.

The first step of PE is to map, by walking through the neighborhoods, every
address in the selected blocks and identify all possible dwelling places and their
associated addresses. Informal dwellings (without an official address) such as
garages, trailers, sheds, and cars are included in this step. Once all potential dwell-
ing places have been identified, interviewers go to the addresses and determine if
there are any farmworkers living at or associated with the addresses. Only addresses
with at least one member of the target population are eligible for the survey. At
each eligible address, interviewers ask a series of simple questions about each per-
son associated with the dwelling. The questions asked are limited and no names
are taken so as to maintain maximum trust. Questions vary depending on the
goals of the survey. Once the PE is complete, the information obtained serves as
the sampling frame, and survey staff select the sample according to sampling pro-
cedures (e.g., stratification on predetermined characteristics, if appropriate). The
implementation stage commences with preselected individuals (identified by
characteristics such as age, gender, and nationality), with predetermined backups
for each address.

The second stage of the sampling scheme involves stratified sampling within
each chosen census block using the sampling frame created with the PE and pre-
cise information about possible strata and their relative sizes. It is possible to
choose the sample size of strata in the second stage.

PE is best explained with an example. In the summer of 2005, a PE was con-
ducted in Mendota, California, for a health survey of farmworkers (Stoecklin-
Marois et al. 2011). Initially, a random selection of census blocks within each cen-
sus tract in Mendota was taken. Each address and some vacant lots with inhabitants
within these selected blocks were mapped for possible dwellings and then visited
by enumerators to compile the database. Next, each address was visited and a
series of questions were asked about each farmworker associated with the address.
First, the relationship of each adult in the household (head of household, spouse,
sibling, other relative, roomer) was determined. Additional questions attempted to
establish the age, gender, place of birth, years residing in Mendota, and whether
the person had done two or more weeks of US farmwork in the prior year. Finally,
the number of minors less than eighteen years of age associated with the address
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TABLE 9.2 Distribution of Addresses by Married Couple or Solo Male: Mendota
Farmworkers, July 2005

Addresses (1) Adults (n) Children <18 (n)  Total individuals
Solo male 175 619 73 692
Married couple 554 1821 994 2815
Total 729 2440 1067 3507

TABLE 9.3 Demographic Characteristics by Married Couple and Solo Male Addresses:
Mendota Farmworkers, July 2005

Characteristic Married couple address Solo male address
Male > 18 years 61% 80%

Central American 29% 50%

Mean years Mendota resident 10 years 5 years
Mean age 33 years 30 years
Children <18 years 35.30% 10.50%

was ascertained. These data, though very limited in scope and without names,
allowed for a careful review of the population for sampling purposes. Also, this
step provided sufficient information for verifying the representativeness of the
sample against the total enumerated population.

Preliminary analysis of these data provided information on farmworker com-
munity traits that were useful for selecting strata to sample. For example, by
manipulating the data points that were acquired, the distribution of solo male and
married, couple-based households was determined (table 9.2). In addition, we
could identify the relationship of solo males living in married-couple house-
holds—often they were siblings, cousins, or other relatives. Addresses could be
analyzed in many other ways that help in stratifying and weighting the sample
after the data is collected. Table 9.3 presents characteristics of the population in
terms of age, gender, country of birth, average length of residence in Mendota, and
the number of minor children by the type of address (solo male or married cou-
ple). This kind of analysis of the population prior to sampling is crucial for verify-
ing the representativeness of the sample obtained from PE.

DISCUSSION

One challenge in conducting research with farmworker and other migrant popu-
lations is defining a population sampling frame in order to obtain an unbiased
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sample. Several sampling customized approaches, such as network sampling,
employment-based methods, and household sampling with partial prior enumer-
ation, provide improvements over using data from mainstream surveys. Compari-
sons between CPS and NAWS data and CHIS and CAWHS data demonstrate that
use of these mainstream surveys may not capture the poorest and most socially
displaced workers. The methods used to create a sampling frame by mainstream
surveys are often inadequate to accurately reach farmworker and other migrant
populations. For example, census data do not accurately count all farmworkers,
not all households or families maintain telephones, and inclusion of persons in the
US without documentation precludes the use of immigration records. Also, poten-
tial participants may not be included in other population lists, such as those cre-
ated by census records or assistance programs, due to participants’ lack of familiar-
ity with these types of agencies, language and cultural barriers, immigration status,
informal living arrangements, or apprehension about government agencies (Kamel
et al 2001; Garcia and Marinez 2005).

One crucial advantage of PE is that it allows for the reduction of nonsampling
errors. PE allows for the careful choice of whom to sample, including the use of
stratified sampling. It also allows for ex-post weighting of the sample using the total
enumerated population as a universe of all farmworkers in the census tracts chosen
for study. The interviewers’ prior visit to the addresses, which establishes the compo-
sition of the members of the households living at the address, allows for sampling
prior to the survey implementation stage. The interviewer can enter the premises
and request to speak to the proper respondent without having to go through the
cumbersome and distracting process of choosing a respondent after arriving. Also,
familiarity with the nationality, age, and relationships of residents at the address
allows for better rapport between the interviewer and the members of the household
(see E Floyd in Biemer et al. 1991, p. 259). Another nonsampling advantage of PE is
that the questions included in the questionnaire can be predesigned for the demo-
graphic traits of the persons to be interviewed. This allows for the avoidance of skip
patterns and the expansion of questions customized for one stratum of workers.
Also, prior knowledge of the characteristics of the interviewees can be utilized dur-
ing the training of interviewers. Interviewers can be trained to specialize in certain
types of respondents and given special lessons on how to gather information from
these individuals. For example, backup prompts that are designed to elicit responses
for questions that interviewees may not comprehend can be tailored for the different
demographic groups without jeopardizing the standardization of possible responses.
Since the type of respondent at each address is known prior to the survey, the inter-
viewers can be assigned to interview predominantly respondents for whom they
have received customized training (see Fowler in Biemer et al. 1991).

There are advantages also in reducing sampling errors by using the PE approach
with farmworkers and other migrant populations. In general population surveys,
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for example, underrepresentation is typically associated with homelessness and
street people (Cox and Cohen 1985), but among migrant populations, overcrowded
and ancillary dwelling units can cause the same problems. The PE approach allows
for sampling among the most disadvantaged groups, which usually are greatly
undercovered by traditional population surveys. The PE approach allows for the
identification and selection of difficult-to-reach individuals without eliciting
names, allowing them to be sampled and found. Further, prior knowledge of the
probability of selection of (almost all) the universe elements in the chosen census
blocks can lead to accurate measurement of undercoverage of subgroups. The
nonresponse to certain questions can also be monitored by subgroup more care-
tully. For example, Hispanics are known to avoid answering questions about social
relations (Owens et al. 1999).

PE improves the ability to correctly stratify a sample. The near complete cover-
age of certain limited demographic traits of the universe reduces any misclassifica-
tion and improper assignment of individuals to strata. PE can also integrate
“insider information” gathered informally in a community to probe for missing
individuals to achieve as complete an enumeration as possible. PE allows for the
oversampling of certain small or hard-to-reach strata and the use of postsurvey
weights to adjust the results. It also allows for weighting of undercovered strata
or subgroups. Survey results can be best analyzed if they can be checked so that
estimates agree with existing parameters (Cox and Cohen 1985, chapter 2). How-
ever, without a PE sampling frame, there are no reliable benchmarks for farm-
workers.

With PE, a random sample infrastructure can be established that can be uti-
lized in interpreting and situating the work of complementary nonrandom net-
work-based interviewee selection projects. Further ethnographic work can be
done pursuing questions irresolvable by quantitative surveys among certain sub-
groups of the population. The significance of the findings of this nonrandom work
can then be put into perspective by situating the group analyzed in the total uni-
verse of farmworkers or another specific migrant population. For example, prob-
lem networks like affinity groups with high rates of diabetes can be studied, and
then the importance of the findings can be quantified by reference to the universe
of farmworkers gathered by the PE database. Finally, PE allows for the analysis of
the data by various units of inquiry depending on the goals of the research; the
individual, nuclear family, household, and residents of a given address can all be
chosen as units of analysis with access to the PE sampling frame. The main disad-
vantage of PE is the additional cost and time needed to map and collect basic
information on all dwellings and residents in the selected clusters.

The PE approach offers unique advantages for the investigation of farmworker
and other migrant populations that are often misrepresented in mainstream
surveys.
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Telephone-Based Surveys

David Grant
Royce J. Park
Yu-chieh Lin

INTRODUCTION

Telephone surveys are a popular and cost-effective data collection methodology.
They have been widely used for general population surveys and also in some
migration studies and research (National Public Radio et al. 2004; Pew Hispanic
Center 2006; Statistics New Zealand 2007). Since the advent of random-digit dial-
ing (RDD) sampling methods in the 1980s, RDD telephone surveys have become
perhaps the most common method of fielding a survey. And while RDD telephone
surveys remain popular, declining response rates and the growth of cell-phone-
only households present significant challenges to the dominance of this method.

Following the introduction, we describe telephone surveys, telephone survey
sampling, and the unique characteristics of this data collection method generally
as well as within the context of migration studies. We then discuss the utility of
using telephone surveys for studying migrant populations based primarily on a
decade of experience with the California Health Interview Survey (CHIS), a large,
population-based telephone survey. Examples are provided of how telephone sur-
veys have been used for studying immigrant health, drawing largely on the CHIS
experience. The chapter concludes with consideration of the strengths and limita-
tions of telephone surveys.

TELEPHONE SURVEYS

What distinguishes telephone surveys from other data collection methods is the
simple fact that a survey interview is conducted using the telephone. It is, thus, the

206
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mode that makes telephone surveys distinct from other types of surveys. Tele-
phone surveys share many characteristics with other research methods and sur-
veys, such as a sample universe, sampling frame, survey instruments, and so forth.
Telephone surveys share many characteristics with other survey methods and are
often supplemented by other contact modes (such as a mailed advance letter) or
combined with other methods such as mail surveys and/or web surveys, resulting
in mixed or multimodal surveys. The Gallup World Poll, for example, implements
a mixed-mode design in which the telephone is used in countries where 80% or
more of the target population is covered, and face-to-face interviewing is used in
countries with lower telephone coverage (Gallup Inc. 2007).

Since telephone surveys depend on telephones for data collection, they may
have limited application depending on the research purpose, study location and
population, and sample frame. For example, a general household health survey
would be out of the question if the majority of households in a location did not
have telephone service, while a telephone survey of hospitals in the same country
may be appropriate. Surveys have always tracked communication technology, and
technology continues to drive the possibilities of data collection methods. The
development of cellular telephones, for example, may facilitate some aspects of
telephone surveys for studies that include migrant populations (more on this
below).

TELEPHONE SURVEY SAMPLING

To conduct a telephone survey, telephone numbers are sampled from an appropri-
ate sampling frame—a comprehensive list of available telephone numbers that
represents the population of interest. This list may come from an organization of
members, purchased through a survey sampling firm to meet specific study
parameters, or from some other source. For general population surveys, the most
common type of telephone sampling is random-digit dialing. RDD sampling is
relatively inexpensive and able to produce representative samples with known
sampling probabilities, making it very useful for general population surveys of
areas with high telephone coverage. RDD sampling is often “list assisted” in that
a seed number is generated from a random draw of a published phone number
and the next 100 telephone numbers (sequentially) are generated as the sample
with additional blocks of 100 (or 1,000) telephone numbers drawn to reach the
desired sample. Traditionally, RDD methodology targeted landline telephones
only. As cell-phone-only households have become more common, RDD surveys
increasingly use “dual-frame” sampling to include both landline and cell-phone
telephone numbers, thereby reducing the potential for noncoverage bias. Cell-
phone surveys and noncoverage bias are further discussed toward the end of this
chapter.
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The inclusion of cell-phone samples in surveys of migrants or immigrants is
particularly important. Estimates from the National Health Interview Survey
(NHIS), for example, indicate that in the last six months of 2011, 34% of adults
nationally lived in households with cell-phone-only service. Latinos (43.3%) were
more likely to live in cell-phone-only households than either whites (29.0%) or
African Americans (36.8%) (Blumberg and Luke 2012). Adults living in poverty
(51.4%) and adults living with unrelated roommates (77.5%) had high rates of
residing in households that were cell-phone only—demographic factors that may
be important for studies about, or that include, migrants.

Overall, most adults in the US live in homes with telephone access, about
98% according to the most recent estimates from the NHIS. The US Census
Bureau’s American Community Survey shows a slightly higher proportion of
adults living in households without telephone service (2.5% in 2010) and that these
proportions are nearly identical among native-born and foreign-born adults;
this suggests that telephone coverage of immigrants in the US is high and a
viable option for immigrant health data collection methods. Since cell phones are
mobile and not tied to a household, the growth, availability, and affordability of
cellular telephones has likely increased telephone coverage of certain populations,
including migrants and those living in transitory housing such as migrant farm-
workers.

SAMPLING WITHIN HOUSEHOLDS

For landline telephones, telephone numbers are generally shared among house-
hold members (this may be true for cell phones as well, particularly among
low-income persons or families). Therefore, in addition to sampling telephone
numbers, the sampling of individuals within a household must also be considered.
Depending on the purpose of the survey, any household adult who is available
may be appropriate for interview. For health surveys that attempt to represent
the population of household dwelling adults, randomization of eligible household
members is essential; otherwise the data will not represent the general
population, but the population subset that tends to be at home and answer the
telephone.

TELEPHONE QUESTIONNAIRE ADMINISTRATION

Administering a questionnaire over the telephone has both benefits and draw-
backs. Among the principal benefits of telephone administration is the use of
computer-assisted telephone interviewing (CATI), which allows survey interview-
ers to move quickly and seamlessly through standardized, long, and complicated
survey instruments where the next appropriate question depends on information
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gathered previously; long surveys with difficult skip patterns may not, for example,
be feasible for paper-based surveys. Using CATI, interviewers read the questions
from a computer screen to the respondent and enter the response into the compu-
ter, which then displays the next appropriate question. Telephone surveys allow
for administration in multiple languages and are useful with populations where
low literacy rates may be a concern (such as migrants)—factors that are problem-
atic for self-administered paper- or web-based surveys. The use of CATI also sim-
plifies data capture and reduces error relative to methods in which results must be
transferred from one format to another (e.g., paper to computer). Finally, tele-
phone administration can efficiently and cost-effectively cover large geographic
areas such as states or nations where using other methods (e.g., face-to-face inter-
views) might be cost prohibitive.

However, while survey response rates have generally been declining among all
modes, declines have been most precipitous among telephone surveys, likely due
to the combination of commercial telemarketing and telephone screening devices.
The decline in telephone survey response rates increases the potential for nonre-
sponse bias and may raise concerns about data quality and representativeness
among survey sponsors and data consumers (Curtin et al. 2005). Telephone sur-
veys also do not generally permit the collection of paradata' that might be gathered
using other survey modes such as face-to-face surveys.

CONTENT FOR TELEPHONE ADMINISTRATION

Questions used in telephone surveys should be short, simple, easy to understand,
unambiguous, and easy to respond to. There is a science and art to writing
good questionnaires and as a general rule, the best first option is to find questions
that have been carefully developed and successfully used on other surveys, such
as the National Latino and Asian American Study or the Behavioral Risk
Factors Surveillance System. Many federal surveys are in the public domain and
their content is generally of high quality, developed with extensive testing and
validation.

When adapting content from other surveys, the researcher must consider the
mode, purpose, and sample of the survey source. Questions used in face-to-face
surveys, for example, may be more complex and use visual aids during administra-
tion that cannot be readily and successfully administered by telephone. Some sur-
vey questions are developed for special populations such as veterans or doctors
and may be inappropriate for use with a general population. Determining survey
content may depend not only on the sample but also on the interviewers who
administer the questions. For example, questions to assess compliance with a
medical treatment plan may require specially trained nurses rather than lay inter-
viewers.
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For survey data to adequately represent the sample population for studies of
migrant populations, survey instruments must be available in the languages spo-
ken by the sample population. Translation and cultural adaptation of materials is
an essential part of this process, and there is a broad literature on best practices for
translation procedures and cross-cultural interviewing guidelines (including
chapter 24 in this volume, by Gany et al.).

The Survey Research Center (2010) at the University of Michigan has devel-
oped an extensive and comprehensive resource, Guidelines for Best Practice in
Cross-Cultural Surveys, which includes chapters on questionnaire design, adapta-
tion, translation, and sample design. This publicly available online resource pro-
vides a wealth of information about conducting surveys, including telephone sur-
veys, that is applicable to studies of migrant health.

CASE STUDY: CALIFORNIA HEALTH INTERVIEW
SURVEY (CHIS)

The California Health Interview Survey (CHIS) is a population-based telephone
survey of California’s general population conducted every other year since 2001
and on a continuous basis since 2011. CHIS is the largest health survey conducted
in any state and one of the largest health surveys in the nation. CHIS is based at the
UCLA Center for Health Policy Research and is sponsored by federal and state
agencies and philanthropic organizations. Much more information about CHIS is
available at www.chis.ucla.edu.

CHIS collects extensive information for three age groups on health status, health
conditions, health-related behaviors, health insurance coverage, access to health
care services, and other health and health-related issues. The sample is designed to
meet and optimize two objectives: (1) provide estimates for large- and medium-
sized counties in the state, and for groups of the smallest counties (based on popu-
lation size), and (2) provide statewide estimates for California’s overall population,
its major racial and ethnic groups, and its Asian and Latino ethnic subgroups. To
help compensate for the increasing number of households without landline tele-
phone service, a separate RDD sample of telephone numbers assigned to cellular
service was first pilot-tested in CHIS 2005 and then included as a growing part of
the CHIS sample in every cycle since 2007 (CHIS 2008).

To capture the rich diversity of the California population, interviews are con-
ducted in five languages: English, Spanish, Chinese (Mandarin and Cantonese dia-
lects), Vietnamese, and Korean. These languages were originally chosen based on
analysis of 2000 census data to identify the languages that would cover the largest
number of Californians in the CHIS sample that either did not speak English or
did not speak English well enough to otherwise participate. The development of
CHIS questionnaire items for administration in languages other than English
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undergoes an extensive process of English simplification, cultural adaptation,
multiple forward translations with review, and a final group reconciliation process
(Ponce et al. 2004).

CHIS interviews one randomly selected adult in each sampled household. In
those households where the selected adult respondent is the parent or legal guard-
ian of one or more adolescents between the ages of twelve and seventeen, one
is chosen at random and interviewed directly after receiving the parents permis-
sion. And if the adult respondent is the parent of one or more children under the
age of twelve, one is selected at random and is the subject of an interview con-
ducted with the adult most knowledgeable about the child’s health. Each partici-
pating CHIS household may produce up to three interviews for these different age
groups.

CHIS interviews capture demographic information on racial and ethnic identi-
fication, ancestry or ethnic group, tribal affiliation, country of birth, parent’s place
of birth, years lived in the US, languages spoken at home, English language ability,
citizenship, and green card status. In addition, CHIS collects a broad range of
other demographic information and content on health conditions, health behav-
iors, access to and utilization of health care services, health insurance coverage,
mental health, neighborhoods, and other topics depending on the CHIS cycle.
Prior to some questions on sensitive content, such as the legal residency status of
persons born outside of the US, respondents are reminded that their information
is confidential. To further protect participants, CHIS obtained a Certificate of
Confidentiality from the National Institutes of Health. This certificate protects
CHIS against forced disclosure, such as legal subpoena, of confidential informa-
tion obtained from CHIS respondents.

While CHIS was not conceptualized as a migrant health study, it was designed
as an omnibus public health survey able to capture the rich demographic diversity
of California. Given the large CHIS sample size (roughly 40,000 to 50,000 house-
holds per two-year cycle) and the fact that in 2010 more than 10 million Califor-
nians (27%) had been born outside of the US,> CHIS is a fertile data source for
studies of migrant population health. The diverse California population, large
CHIS sample, and the multilingual administration generate relatively large sam-
ples of groups that are inadequately represented in many other data sources.
Rather than combining many distinct groups under the banner of “Asian,” for
example, the CHIS sample permits separate analyses of many Asian ethnic groups
including Chinese, Filipino, Japanese, Korean, South Asian, Vietnamese, and
other Southeast Asian (table 10.1).

The ability to disaggregate health-related indicators for multiple Asian and
Latino ethnic groups has led to CHIS being accepted as the only state-level data
reported in the congressionally mandated National Health Disparities Report pro-
duced by the Agency for Healthcare Research and Quality (AHRQ). Since CHIS
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TABLE 10.1 California Health Information Survey (CHIS) 2009 Adult Sample Size: Race and Asian
and Latino Ethnic Groups by Place of Birth

Place of Birth
UsS Other Total
Race (census)
Pacific Islander 64 26 90
American Indian/Alaska native 535 72 607
Asian 908 4,001 4,909
African American 1,734 173 1,907
White 30,128 4,077 34,205
Other single race 1,727 3,058 4,785
More Than One Race 1,037 74 1,111
Total 36,133 11,481 47,614
(75.9%) (24.1%) (100.0%)
Asian ethnic groups
Chinese 260 805 1,065
Japanese 326 102 428
Korean 97 861 958
Filipino 154 353 507
South Asian 36 384 420
Vietnamese 85 1,338 1,423
Other Southeast Asian 29 60 89
Other Asian/two or more Asian types 80 134 214
Total 1,067 4,037 5,104
(20.9%) (79.1%) (100.0%)
Latino ethnic groups
Mexican 2,742 3,752 6,494
Salvadoran 45 353 398
Guatemalan 21 165 186
Central American 27 122 149
Puerto Rican 111 1 112
Latino European 251 40 291
South American 58 208 266
Other Latino 84 44 128
Two or more Latino types 244 39 283
Total 3,583 4,724 8,307
(43.1%) (56.9%) (100.0%)

data became available for research in 2003, more than 240 peer-reviewed journal
articles have been published, and about one-third of these publications used place
of birth and/or other measures of “acculturation” in their analyses. Publications
based on CHIS data address a wide variety of immigrant health issues, such as
cancer screening rates among Latino and Asian ethnic groups, risk factors for
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other chronic illnesses, physical activity levels, risk factors for overweight teens,
and many other topics.*

STRENGTHS AND LIMITATIONS OF TELEPHONE
SURVEYS

Compared to face-to-face, Internet, or other self-administered questionnaires, tel-
ephone surveys are cost-effective, approach the maximum number of potential
respondents in the shortest period of time, and provide representative samples
with the ability to cover multiple geographical designations (Gwartney 2007).
Interviewers working from a centralized location can speak with respondents liv-
ing in a variety of different locations. Calling from the centralized location allows
interviewers to obtain on-the-spot guidance and assistance from supervisors as
needed, and supervisors can readily monitor interviews for accuracy, complete-
ness, and comparability. Many respondents are more comfortable discussing sen-
sitive topics on the telephone with an interviewer than doing so face to face with a
stranger. Moreover, computer-assisted telephone interviewing (CATI) can handle
complex or multilanguage instruments easily, providing a flexible tool for inter-
viewers.

However, telephone surveys tend to be short, with simpler questions, fewer
questions, and fewer answer categories than other types of surveys. Most tele-
phone interviews are less than fifteen minutes in length, while face-to-face inter-
views often last thirty minutes or more. Telephone interviewers also cannot use
visual aids to help respondents understand a complex concept or assist with accu-
rate measurements. Although telephone interviewers may be able to read a
respondent’s tone of voice for impatience or misunderstanding, they cannot see
that respondent’s body language for additional nonverbal cues, like an in-person
interviewer can.

Telephone surveys may not reach all individuals or households of interest. The
growth of cell-phone-only households, especially among young adults and
migrants, is potentially problematic for telephone surveys because landline RDD
samples exclude cell-phone numbers. Telephone surveys also tend to exclude
households whose residents are rarely home, homeless persons, and households
without telephones. Sample frames that inadequately cover the sample population
may lead to noncoverage bias. Response rates for surveys in general and telephone
surveys in particular have declined substantially over the past several decades. The
decline in telephone survey response rates increases the potential for nonresponse
bias. Together, noncoverage and nonresponse bias have generated concern about
the data quality and representativeness of telephone surveys, particularly RDD
sample surveys. To explore these issues further, we again turn to CHIS as a case
study to examine how noncoverage and nonresponse may bias data estimates.
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NONCOVERAGE AND NONCOVERAGE BIAS

Noncoverage bias occurs when the sample frame does not adequately cover the
target population, and those excluded from the frame differ from those included
along some dimension of interest. In practice, sample frames rarely cover the sam-
ple universe perfectly; the issue is whether or not noncoverage results in biased
estimates. For example, CHIS attempts to cover all persons living in households in
California. For RDD telephone surveys like CHIS, noncoverage bias could result
from the exclusion of households without any telephone service as well as house-
holds that have cell-phone service only. As noted above, studies using data from the
NHIS suggest that nontelephone households pose little threat of noncoverage bias
because the proportion of such households is low and stable. Cell-phone-only
households, by contrast, have grown dramatically in recent years, leading to the
now common practice of dual-frame sampling to include landline and cellular tel-
ephones.

NONRESPONSE BIAS

Nonresponse bias occurs when nonresponders systematically differ from respond-
ers in relation to some measure of interest (Groves 2006). For example, if nonre-
sponders tend to smoke more than responders, nonresponse bias would result
in smoking prevalence estimates that were lower than the prevalence of the
true population. CHIS has conducted several studies to test strategies to avoid
refusals, improve contact rates, and assess potential nonresponse bias; more infor-
mation about these studies and results are available in the CHIS methodology
reports and on the data quality section of the CHIS website (see www.chis
.ucla.edu).

TESTING FOR NONCOVERAGE AND
NONRESPONSE BIAS

Survey methodologists use a variety of methods to assess data quality and sources
of potential bias. Over the years, CHIS has conducted a number of studies to
assess data quality, including benchmarking CHIS estimates against the California
samples of federal surveys that were conducted in person and had high response
rates (such as NHIS and the National Survey of Drug Use and Health), and
benchmarking CHIS estimates against other California-based telephone surveys
(such as the Behavioral Risk Factors Surveillance System). In most cases, CHIS
estimates are similar to those from other surveys, and when differences are
detected, they are small and do not demonstrate a pattern that suggests systemic
bias.®
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It is difficult to assess whether response rates differ among native and foreign-
born adults since we are unable to collect information about nativity from house-
holds that do not participate in the survey. By comparing neighborhood charac-
teristics of responders and nonresponders based on addresses matched to phone
numbers, however, Lee et al. (2009) found few differences in response propensity
across census tracts in California. Although the differences were small, this study
found lower average response rates in tracts with higher concentrations of Latinos,
Asians, and linguistically isolated households, indicating the potential for nonre-
sponse bias among key populations of interest to immigrant health researchers.
Nonresponse adjustments made to the sampling weights are effective in reducing
nonresponse bias in CHIS-based estimates.

As part of CHIS 2007, an area probability sample of addresses was selected
within Los Angeles County, the California county with the lowest response rate in
CHIS 2005, in order to test for noncoverage and nonresponse bias. An attempt was
made to match each sampled address to a telephone number, and if the match was
successful, a standard CHIS interview was attempted. For households that could
not be matched to a telephone number, as well as matched households that did not
respond to the telephone interview, survey recruiters were sent door-to-door to
actively invite sampled household members to participate in CHIS. Respondents
were asked about the status of telephone usage in their household so that house-
holds with landline service could be compared to the “complete” sampling frame
that included both landline and cell-phone-only households. This strategy allowed
comparison of estimates based on initial responders only to data that included
both initial responders and those more intensely recruited with in-person contact
to test estimates for nonresponse bias.

Analyses conducted with the CHIS 2007 area probability sample compared more
than forty CHIS estimates from a variety of topical areas (including health condi-
tions, health behaviors, and access to health services), and after sample weights were
applied, very little evidence of noncoverage or nonresponse bias was detected. These
results, in addition to the benchmarking and neighborhood-level comparison of
responders and nonresponders mentioned above, provide assurance that the CHIS
data accurately represents the population residing in California households.

As cell phones and declining response rates complicate the telephone survey
landscape, survey methods and statistics have become increasingly sophisticated
and an important part of data quality. It is imperative that the sample weights
applied to the collected data during the analysis phase are carefully crafted to
adjust for noncoverage and differential nonresponse. Calculating appropriate
weights is complicated by the now common practice of fielding overlapping land-
line and cell-phone samples. CHIS has been at the fore of these efforts and has
carefully documented its weighting procedures, including methods for combining
landline and cell samples (see Brick et al. 2007; CHIS 2011).
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LESSONS LEARNED

Telephone surveys are a popular, cost-effective method for collecting data that
have broad application for migrant health surveys. Whether or not a telephone
survey is an appropriate survey method depends on the particulars of a given
study and the ability of the telephone as a communication medium to adequately
cover the population of interest. Survey instruments must be simplified and appro-
priate for telephone administration, and carefully translated to the languages spo-
ken by respondents as needed, and interviewers must be carefully trained to
administer the questionnaire in a value-neutral, culturally appropriate manner.
Increasingly, telephone survey methods are complicated by rapid changes in com-
munication technology, but also create new opportunities as, for example, less
expensive cell phones become available to an increasing proportion of the popula-
tion. As the CHIS experience demonstrates, migrant health studies based on tele-
phone survey data can inform a wide variety of public health and health policy
issues from the use of emergency room visits among undocumented populations
to differences in cancer screening behaviors based on ethnicity and country of
birth. Despite a number of challenges, telephone surveys remain a viable and
important method for collecting information about the health of migrants and
their host communities.

NOTES

1. Paradata is information that is systematically collected about the survey process, such
as number of contact attempts, language problems, etc. (see Taylor 2008).

2. Previously administered CHIS questionnaires are available online at http://www.chis
.ucla.edu/questionnaires.html.

3. American Community Survey, 2010 one-year estimate. US Census Bureau (http://
factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_10_1YR_
DPo4&prodType=table).

4. Alist of peer-reviewed CHIS-based publications is available at http://www.chis.ucla.
edu/peerpubs/.

5. More information on the CHIS benchmarking studies is available in the data quality
section of the CHIS website.
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Case-Control Studies

Clelia Pezzi
Philip H. Kass

WHAT IS A CASE-CONTROL STUDY?

The case-control study is an efficient approach to assessing the association between
exposures and disease or health outcomes. In a case-control study, the exposure
histories of cases, individuals with a disease or other health outcome, are com-
pared to the exposure histories of controls, those at risk of the outcome (i.e., with-
out the disease of interest), to identify potentially causal associations. For example,
this method could be used to study the effects of exposure to different pesticides
and cancer risk among farmworkers. Unlike cohort studies, study subjects are
selected based on disease status, and controls are a sample (rather than a census)
of the disease-free population of interest. Investigators collect information on
exposures in cases and controls, contrasting the odds of exposure between the two
groups to measure their association with disease (Figure 11.1). Numerous applica-
tions of the case-control approach exist for the study of migrant populations and
evaluation of the role of migration-related exposures or factors in health out-
comes.

There are a number of benefits to using case-control studies compared to other
study designs, and the case-control design lends itself particularly well to studies
of migrant or mobile populations. Because case-control studies sample study indi-
viduals based on the outcome of interest and use data on exposures prior to out-
come occurrence, they are well suited for the study of rare diseases and diseases
with long latent periods (e.g., cancer, when an exposure can take place many years
or decades before disease onset). In the prospective study of diseases with long
latent periods in mobile populations, a significant proportion of study subjects
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Beginning of follow-up

Past period (Present)
° ° >
Exposed
Population with
outcome (cases)
Unexposed
Exposed
Population
without outcome
(controls)
Unexposed FIGURE 11.1. Diagram of the
case-control study design.

may be lost to follow-up, a problem that can be avoided with a case-control study
design as long as mobility is unassociated with exposure(s).

This study method is typically less resource intensive because it does not require
a sample size as large as those required for cross-sectional or longitudinal designs
of rare diseases; its outcome-based sampling makes it statistically and financially
more efficient. Case-control studies can use data extracted from existing data
sources, or researchers can collect their own data directly from the study popula-
tion. Instead of including the exposure experience of the entire source population
in the analysis, only a sample (controls) is chosen for comparison. The smaller size
and often shorter period required to gather exposure information usually results
in studies that are less costly and faster to develop and conduct, which is beneficial
for working in resource-limited environments or with mobile populations that
make follow-up challenging. Finally, case-control studies permit the simultaneous
examination of multiple exposures or factors in terms of their association with a
single health outcome, making them a strong tool for exploratory studies and out-
break investigations.

There are some limitations associated with the case-control methodology. Sim-
ilar to other observational studies, investigators lack control over the environ-
ments of study subjects they would normally have with an experimental design.
Also, the absence of randomization and potential for uncontrolled confounding
prevents researchers from confirming cause-and-effect relationships between
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exposures and outcomes. The study is based on outcome sampling, meaning that
investigators select subjects based on their case status and then ascertain past
exposures. This feature of case-control studies can lead to differential recall bias,
where the accuracy of recall is systematically different between cases and controls.
One reason this can happen is that a subject’s outcome status can influence his or
her memories of potential exposures. For example, people diagnosed with a par-
ticular outcome may have more motivation to remember potential exposures;
conversely, their memories may have been adversely affected by disease progres-
sion (e.g., when the disease affects their memory or cognitive capacity). It can be
difficult, if not impossible, to validate exposure information on the basis of self-
reported data. Also, identifying appropriate controls that represent the true distri-
bution of exposure(s) in the source population can be challenging. However, while
case-control studies are not appropriate for all circumstances, the study method
may be the only realistic approach to investigating potential causal relationships in
many contexts where alternative designs are either infeasible or unethical. For
example, it would be unethical to deliberately expose a population to a potentially
carcinogenic substance to determine if the population later develops cancer at
increased rates when compared with an unexposed control group.

Health issues related to migration can be effectively addressed by case-control
studies in a number of ways. First, a study can be conducted on a specific migrant
population. For example, a case-control study examining the relationship between
lifelong vegetarianism and breast cancer risk in England focused exclusively on a
population of South Indian migrant women born outside of England (Dos Santos
Silva et al. 2002). In another instance, a number of nested case-control studies
were conducted using a database for migrant farmworkers and the California Can-
cer Registry to examine the relationship between pesticide exposures and cancer
incidence (Mills and Yang 2003, 2005, 2007; Mills et al. 2005).

Another approach is to stratify a study population according to country of birth
to compare the unique exposures or experiences of the foreign-born (or individu-
als from specific birth countries) to those of native populations. For example, a
study from Turin, Italy, explored the increased risk of diabetes in Sardinian
migrants, using birthplace of parents and social class as exposures of interest
(Bruno et al. 2000). In addition, migration-associated variables, including the
timing and duration of migration, can be considered exposures of interest. In a
study of migration, acculturation, and breast cancer risk in Hispanic women living
in the United States, age of migration, duration of residence in the United States,
and type of residence (urban vs. rural) were captured for the foreign-born women.
Acculturation was assessed by way of variables based on language usage and gen-
erational status (John et al. 2005). Case-control studies have also been used to
identify potential sources of disease outbreaks in migrant communities, such as a
listeriosis outbreak in Hispanic farmworkers in the US, typhoid in rural-to-urban
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migrants in squatter settlements in Pakistan, and cholera in refugees in a Kenyan
refugee camp (MacDonald et al. 2005; Siddiqui et al. 2008; Shultz et al. 2009).

DESIGN OF THE CASE-CONTROL STUDY
Research Question

The first step in designing a case-control study is the development of a clearly
defined research question based on existing information. An initial research inter-
est should be broken down into the various hypotheses about the relationship
between dependent (outcome) and independent (exposure) variables being stud-
ied. Investigators should take all hypotheses into account when designing the
study to ensure that the necessary sample size and information are obtained,
including information on potential confounding variables. Confounding occurs
when some extraneous factor such as age, vitamin usage, or exercise habits is asso-
ciated with both the study exposure and with the outcome of interest and is not
evenly distributed among the groups being compared (e.g., the cases and con-
trols). Confounding can lead to a distortion of the effect measure estimate between
the exposure and disease. For example, maternal age is a confounder in the rela-
tionship between birth order and Down’s syndrome; maternal age is related to
both the exposure and birth order (mothers are older at the birth of each subse-
quent child), and is also independently associated with Down’s syndrome. Failing
to account for maternal age as a confounder could result in the incorrect interpre-
tation of the effect of birth order on Down’s syndrome risk.

The following scenario is an example that will be used throughout this discus-
sion to illustrate the case-control method. Research has shown that breast cancer
risk increases for women who move from countries with low breast cancer inci-
dence to countries with high incidence. In order to ascertain the potential causes
for this pattern, researchers might be interested in studying the risk factors or
exposures of immigrant women from country Y, a low-incidence country, after
they move to city Z in country X, a high-incidence country. The researchers might
hypothesize that women from country Y experience higher breast cancer risk the
younger they migrate to country X, the longer they have spent in country X, and
the more acculturated they have become to country X. They would then design
their study to test these multiple hypotheses.

Choosing a Method

Once the research question is developed, researchers should consider whether or
not the case-control study is the most appropriate design. Case-control studies are
not the most suitable study design for every research question, including evalua-
tion of disease treatment, prophylaxis, or screening (Moss 1991; Hosek et al. 1996).
In addition, case-control studies may be less efficient than cohort studies when the
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exposure of interest has a lower prevalence than the prevalence or incidence of the
outcome of interest for a specific time period (Schulz and Grimes 2002). Data
quality, study costs, and planned use of potential study results should all be con-
sidered in choosing a study design. Retrospective case-control studies can often be
conducted quickly because the collection of historical exposure data can be a rela-
tively straightforward process. This is an asset when the rapid identification of a
potential disease-exposure association is needed to prevent the further spread of
disease (e.g., in outbreak investigations) or when limited time and resources are
available for conducting the study. However, differential misclassification bias can
arise if cases recall potential exposures differently than controls, so the source of
exposure data should be considered carefully in the design of the study. Also, ret-
rospective data collection in a mobile population poses unique data collection
challenges. Jones and Swerdlow (1996) found that migration had an impact on bias
in a study of prenatal risk factors for childhood and adult diseases. Their results
indicated that if more than 25% of controls migrated out of the study area between
birth and the study time, statistically significant bias was introduced, although
their conclusions had limited generalizability. Ideally, the potential exposures
assessed in the case-control study should be relatively recent, or reliable medical or
occupational records should be available for all study subjects for exposure assess-
ment. In highly mobile, hard-to-reach migrant populations, follow-up visits and
contact may not be possible, rendering prospective studies impractical or more
time-consuming to conduct than retrospective case-control studies.

Case-control studies are usually more efficient and cost-effective than other
forms of studies. Study efficiency depends on the proportion of the source popula-
tion who have the disease, the population’s distribution of exposure, the ratio of
controls to cases in the study design, the magnitude of the disease-exposure asso-
ciation, and whether matching of cases to controls on one or more confounders is
employed (matching will be discussed later in this chapter). When the disease is
rare and exposure is common, a case-control study will usually be more efficient
than a longitudinal study because a smaller sample size is sufficient for a given
study power. However, if the exposure being studied is rare, a case-control study
will require a larger sample size to ensure that an adequate proportion of subjects
with the exposure(s) are represented in the study. In this circumstance, it may be
preferable to use another study method (e.g., longitudinal study).

The only useful measure of association estimated directly from a case-control
study is the odds ratio. However, under specific circumstances, the odds ratios cal-
culated in case-control studies can estimate either a rate ratio or a risk ratio (Green-
land and Thomas 1982). If incidence risk or rate measures are required for a par-
ticular study, case-control methods are not appropriate without information about
case and control sampling proportions from the source population. The calculation
and interpretation of the odds ratio is discussed in more detail later in this chapter.
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Some basic questions to consider at the beginning of a case-control study can
help clarify if the case-control design is an appropriate approach in a migrant
health study. These issues should be thoroughly considered at the beginning of
study design process to ensure that the appropriate study population is used and
that the necessary data is collected. Some questions to consider early in the study
design are as follows:

Is there a particular population that is of interest? If so, how is that population
defined? Can I identify migrants in this population? Defining a target popula-
tion for a study is key in helping to decide the appropriate source population,
study design, eligibility criteria, and variables that should be collected during
the study. Studies can focus on migrants defined by country or region of birth,
immigration status, length of time in the host country, occupation, and so
forth. Immigration and emigration of study subjects to and from the study
geographic area can have a strong influence on the source population. In the
study of women from country Y with breast cancer, the population of interest
is women who emigrated from country Y to country X, and the country of
birth variable can identify members of this population.

Is migration an exposure of interest? How should I define this exposure? Is the
timing or duration of migration-related exposures important? What variables
will I need to collect in order to assess these exposures? These questions will
help define what questions need to be included in a data collection device or
the data that should be extracted from existing records. The researchers from
the hypothetical breast cancer study discussed above would want to collect
data on the age at which participants migrated and how long they have lived
in country X. In addition, they would want to identify and ask questions about
variables that could be used to assess acculturation, such as language spoken
at home, and consider potential confounders like age and socioeconomic
status to test their hypotheses.

Source Population

The identification of the source population for a case-control study is a key com-
ponent of the design (Miettinen 1985). Wacholder defines the study base, or source
population, as the persons- or person-time from which diseased subjects enter a
study as cases (Wacholder et al. 1992a). Stated another way, this population is the
underlying population from which cases arise during the study period in which
they would be eligible to be included as cases. The source population is affected by
migration in and out of the study area, and control sampling in a dynamic popula-
tion should be limited to those members who were present in the source popula-
tion at the same time the case became a case (Wacholder et al. 1992a). This require-
ment limits selected controls to be members of the population at risk of becoming
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cases so that had they become cases, they would have been enrolled in the study.
For example, in our hypothetical study on breast cancer and migration, the source
population might consist of women from country Y residing in city Z, country X,
between 2000 and 2010.

Case-control studies can be conceptualized as having either a primary base or
a secondary base (Miettinen 1985). Primary base studies, also called population-
based studies, have source populations that are explicitly defined a priori accord-
ing to a time period and geographic region or occupational setting; cases and con-
trols are sampled directly from this base. The primary base approach is usually the
preferred method for identifying cases and controls to represent the disease and
exposure experience of a well-defined population. However, identification of cases
can be more difficult in this type of base. In our breast cancer study, if researchers
want to conduct a population-based study, it is straightforward to identify the
source population according to location (residents of Z city), country of origin
(country Y), and time period of interest (2000-2010), but may be more difficult to
identify all cases of breast cancer within this defined population since patients may
be diagnosed by different sources—private physicians, hospitals, or even mobile
screening clinics. For some diseases, registries are available at regional or national
levels to facilitate the identification of cases in a population-based study.

Ideally, a complete population roster would exist for the source population
defined in a primary base study, permitting random sampling of controls from the
roster. Random sampling is the preferred method of control selection in a primary
study base because this method reduces selection bias and increases the likelihood
of representativeness of the sample, although in some cases matching (discussed
later in this chapter) can improve study efficiency when controlling confounding.

A secondary base can be used when a primary base cannot be explicitly defined.
A secondary base study identifies the sources for case selection a priori and then
identifies controls from the same sources under the caveat that controls who may
someday experience the outcome would be candidates for inclusion as cases in the
study. For example, hospital-based case-control studies are secondary base stud-
ies, where cases as well as controls with conditions other than the outcome of
interest are selected from the same hospital. In the breast cancer study, researchers
could select breast cancer cases diagnosed in a particular hospital in Z city and
choose patients without breast cancer from the same hospital as controls, making
the assumption that these patients would also be treated at that hospital if they
developed breast cancer. While case identification is usually easier in secondary
base studies, this method of subject identification can result in inadequate repre-
sentation of the underlying source population and potentially problematic selec-
tion of controls. Attendance at a particular clinic or hospital can be influenced by
a number of factors (including migration-related factors) that result in a patient
population that is not representative of the underlying population.
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Case Selection

Selecting cases is a key step in the case-control study. Case selection can ideally
consist of a count census of all cases from the source population. However, for
efficiency, cases can also be sampled as long as the sampling is random (i.e., done
independently of the exposure[s] of interest). In the scenario of women from
country Y with breast cancer, researchers may choose to sample cases to keep the
study smaller and less costly. In that instance, researchers should make sure that
they randomly select cases from country Y independently of their arrival to coun-
try X and their ability to speak the language used in country X (both factors are
associated with the exposures being assessed). They should choose a random sam-
ple that will be representative of the entire source population.

Cases can be identified from a number of sources, including hospitals, physi-
cian practices, health departments, clinics, disease registries, surveillance systems,
screening programs, and vital records. There are some considerations to take into
account in the selection of cases. First, if cases are selected from a single facility,
the risk factors that are identified from these patients may be unique to the popu-
lation served by that facility, so results of the study would not be broadly generaliz-
able to all patients with the disease in the study area. If possible, it is preferable to
select cases from all or most hospitals, clinics, or physician practices serving the
broader study base, to improve generalizability. Second, patients selected from
insurance provider or medical system records may have different risk factors than
patients who do not have insurance or who are not present in the medical system,
again limiting generalizability. This is an important issue for migrants (especially
new arrivals and unauthorized immigrants) because they are less likely to have
insurance coverage and may have limited access to care. Third, in most studies, it
is far preferable to include incident (i.e., newly occurring) cases rather than preva-
lent cases because cases diagnosed farther in the past may have been identified by
different and/or outdated diagnostic standards, and may have different exposures;
further, prevalence is a function not only of incidence but also of duration of dis-
ease. Recently detected cases are more likely to have been diagnosed by way of
consistent diagnostic methods. Using prevalent cases can introduce survivor bias
because individuals who survive longer with the disease have a higher probability
of selection into the study, leading to an unrepresentative sample if survival is
influenced by the exposure factor(s). Finally, exposure recall may be more accu-
rate among recently diagnosed cases.

It is important to establish very clear a priori criteria to define what a case is and
to determine which cases should be included in the study. First, a standard case
definition that explicitly states the clinical, diagnostic, and/or laboratory evidence
defining a case should be used to identify and select all cases. In addition to the
diagnostic criteria, eligibility criteria should be specified to further guide case
selection, and the same eligibility criteria should be applied equally to the selection
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of controls (Poole 1986; Wacholder 1995). For example, in our hypothetical study
of breast cancer in women from country Y, cases might be defined as women diag-
nosed with primary invasive breast cancer. Eligibility criteria might include the
following: women born in country Y, between the ages of 25 and 79, residing in Z
city at the time of diagnosis, and receiving a new diagnosis of a first occurrence of
breast cancer between 2000 and 2010.

A significant challenge to conducting case-control studies in migrant popula-
tions is that many potential data sources for cases and controls do not include
necessary information on country of birth or other migration-related factors. For
example, in the breast cancer study scenario, hospital records used to identify
cases and controls may lack information on country of birth. In some circum-
stances, researchers may be able to collect that information directly from patients
by using contact information from records to follow up with patients. Ideally, cases
and controls should be sampled from records that include all the required migra-
tion data.

In many circumstances, case definitions have varying degrees of confirmation.
For example, some disease registries will capture suspected, probable, and con-
firmed cases of a disease based on the availability of clinical and laboratory evi-
dence. Investigators must decide what degree of certainty they need when includ-
ing cases in their study. In areas or populations that lack laboratory diagnostic
capacity or that have differential access to confirmatory testing, excluding cases on
the basis of laboratory results or missing information may result in incomplete
case ascertainment, selection bias, and lowered study precision. For example, in a
case-control study conducted in a Kenyan refugee camp, a case of cholera was
defined as “any person suffering from watery diarrhea (at least three stools in a
24-hour period) who was admitted to the IRC cholera ward from April 1 through
Ju