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1.1 Introduction

The health survey methodologies considered in this handbook have been under
continuous development for the past 150 years. The story of their emergence has
been one of tools and ideas borrowed from many disciplines, such as demog-
raphy, economics, medicine, nursing, psychology, public health, social work,
sociology, and statistics, to address the concerns of social reformers, health care
providers, community advocates, business interests, government planners, policy
makers, and academic modelers. Indeed, the statistics derived from health
surveys have served multiple purposes and multiple audiences. This chapter
provides a brief overview of their origins and development.

1.2 Precursors of Modern Health Surveys

The first recognizable health surveys are no doubt lost to history. It is known,
however, that public health problems associated with early industrialization and
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2 CHAPTER 1 Origins and Development of Health Survey Methods

rapid urbanization during the nineteenth century motivated some of the earliest
empirical inquiries that exhibited characteristics not greatly unlike what is now
considered modern health survey research (Ackerknecht 1948, Elesh 1972, Rosen
1955). The efforts of Kay (1832) and Booth (1889–1902) to examine poverty
conditions in the British cities of Manchester and London, respectively, were in
fact early applications of survey methodology to address health-related problems.
Booth’s Life and Labour of the People of London, in particular, was noted for the
development of poverty maps, which provided graphical representations of the
geographic distribution of poverty indicators across London (Pfautz 1967). Simi-
lar efforts were conducted by Villermé (1840), who investigated health conditions
among factory workers in France in his volume Survey of the Physical and Moral
Condition of Workers Employed in Cotton, Wool and Silk Factories, and Johann
Peter Frank, who conducted crude surveys of health and social conditions in sev-
eral Italian provinces in 1786 (Frank 1941). The focus of these early studies on
relationships among health, environment, and socioeconomic status became a
recurrent and often dominant theme over subsequent decades as health survey
tools continued to be developed and refined (cf. Ciocco et al. 1954, Krieger 2011,
Sydenstricker 1933a).

Later poverty studies by Rowntree (1910) in York and Bowley and
Burnett-Hurst (1915) in Reading and several other English cities each made
independent methodological contributions. Rowntree may have been the first to
employ a staff of survey interviewers to collect data. Possibly the earliest reported
use of systematic random sampling was during the survey conducted in Reading
by Bowley, who also included a detailed assessment of the accuracy of his findings
that considered each of the sources of error now commonly recognized as part of
the total survey error model. Following in the British tradition, poverty surveys,
each linking adverse health events with the onset of poverty, were conducted
in the U.S. cities of Buffalo in 1887 (Warner 1930), New York City in 1905
(Frankel 1906–1907), and Baltimore in 1916–1917 (Ciocco and Perrott 1957).
In none of these efforts, however, were health conditions the central focus of
the research but rather one of many factors crudely measured because of their
perceived association with poverty and economic status.

Other nineteenth century research focused on urban sanitary conditions
and their relationship to population health. One of the earliest such efforts
that relied in part on empirical observations was Chadwick’s (1842) Report
on the Sanitary Condition of the Labouring Population of Great Britain, which
led to new public health legislation (Rosen 1958). Sanitary research similar to
Chadwick’s was also undertaken by public health practitioners in the United
States concerned with emerging epidemics in rapidly expanding American cities
(Bulmer et al. 1991, Peterson 1983, Rosenberg 1962). Most notable were the
sanitary surveys conducted in Boston by Shattuck (1850) and in New York
by Griscom (1845) and subsequently in numerous other cities. Several such
surveys were sponsored by the Russell Sage Foundation, which also supported
other early health-related surveys in dozens of communities in the United States
and Canada (Department of Surveys and Exhibits 1915). One of the more
well-known and comprehensive of these was conducted in Springfield, Illinois,
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in 1910 (Palmer 1912, Schneider 1915). Sanitary surveys also were conducted
by the U.S. Public Health Service, which was reorganized and renamed (formerly
known as the Public Health and Marine Hospital Service) in 1912 and charged
with conducting field research into human disease and public sanitation (Furman
and Williams 1973). Between 1914 and 1916, a series of these surveys were
conducted by the Public Health Service in rural areas across the nation (Lumsden
1918). The methodologies employed in conducting sanitary surveys were varied,
involving numerous approaches to evaluating community conditions. As such,
there was at best only partial overlap with what we now consider to be modern
health survey research.1 Although crude approximations by today’s standards
and widely criticized at the time (Elmer 1914, Schneider 1917), these efforts
nonetheless demonstrated the value and importance of systematic observation for
the study of health, environment, and related social conditions and contributed
to dramatic improvements in public health in the United States and many other
nations.

Similar to sanitary surveys in their diversity of methods and focus on action
research—but more broadly framed—were the studies conducted as part of the
social survey movement in the early years of the twentieth century (Burgess 1916).
Covering topics such as housing, adult and child labor, immigration, economics,
and criminal justice, in addition to health, these studies perhaps were most accu-
rately described as “social inventories” of communities (Harrison 1912). As with
the early sanitary surveys, a variety of practical methods in addition to, or in some
cases instead of, household interviews were employed.2 Perhaps the most well
known of these was the Pittsburgh Social Survey, conducted from 1907–1908
(Greenwald and Anderson 1996). Several other important social surveys focused
their investigations on specific racial or ethnic groups, including Blacks in
Philadelphia (DuBois 1899) and the Polish in Buffalo (Kellogg 1912). Eaton and
Harrison (1930) cataloged the vast numbers of social surveys conducted in the
first several decades of the last century. Although more broad in their coverage,
health remained an important topic in these social surveys; in fact, many of them
employed questionnaires to collect health information from respondents. The
Pittsburgh social survey, for example, reported on the costs of illness in terms
of lost wages, medical bills, medications, hospitalization, and so on (Kellogg
1912), and a survey conducted of residences in the Chicago Stockyards District
in 1909–1910 reported information regarding family medical expenditures
(Kennedy 1914).

Possibly the first studies specifically designed to collect national health data
in the United States were the decennial Censuses of 1880 and 1890, which col-
lected household information regarding persons who were currently “sick or tem-
porarily disabled,” “blind,” “deaf and dumb,” “idiotic,” “insane,” and “maimed,
chrippled [sic], bedridden, or otherwise disabled” (Department of the Interior,
Census Office 1888, 1895).3 Late in the nineteenth century, the U.S. Bureau

1The methodology of sanitary surveys is detailed in Horwood (1921).
2The methodology of early social surveys is detailed in Aronovici (1916) and Elmer (1920).
3Similar sickness and disability data also was collected as part of census activities in Ireland and
Australia during the latter half of the nineteenth century (Collins 1951).
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of Labor also collected illness data as part of economic canvassing surveys con-
ducted in urban slum areas of four large cities: Baltimore, Chicago, New York,
and Philadelphia. This Special Investigation of the Slums of Great Cities concluded
that rates of sickness were unexpectedly low, given the “wretched conditions” in
which these populations lived (Osborn 1895). The Chicago part of the field work
for this study was conducted by the noted social activist Florence Kelley under
the auspices of Jane Addams’ Hull House. Conducting analyses of the Chicago
data independently of the Bureau of Labor’s official report, Kelley and colleagues
developed detailed social and economic maps for slum sections of Chicago simi-
lar to Booth’s earlier work in London (Holbrook 1895) and consistent with the
soon-to-be-popular social survey movement discussed earlier.

1.3 The First Modern Health Surveys

Early in the twentieth century, increases in life expectancy and associated declines
in mortality rates also began to render traditional vital statistics less useful for
evaluating population health, leading to increased interest in developing methods
for assessing population morbidity (National Center for Health Statistics 1981).
Research studies for the first time focused on health topics. An early pioneer
in this effort was Edward Sydenstricker of the U.S. Public Health Service, who
applied survey research methodology to numerous health-related problems
(Kasius 1974). An economist by training, Sydenstricker first employed the
survey method to collect health information on a periodic basis from employees
of cotton mills in seven South Carolina villages (Sydenstricker et al. 1918)
and subsequently as part of the Hagerstown Morbidity Survey, which was
conducted in Hagerstown, Maryland, in 1923 (Sydenstricker 1926). He also
employed surveys as part of his investigations of the population health effects of
several notable early twentieth-century events, including the 1918 flu pandemic
(Frost and Sydenstricker 1919, Sydenstricker 1931) and the Great Depression
(Sydenstricker 1933b). Sydenstricker’s health surveys tended to be geographically
limited in scope, typically restricted to data collection in a relatively small number
of towns and/or cities located mostly along the eastern coast of the United
States.

A series of health surveys were also conducted between 1915 and 1917 by
the Metropolitan Life Insurance Company, which used its field agents to sys-
tematically collect illness information for large numbers of its policy holders in
several locations, including Rochester, New York; North Carolina; Boston; Kansas
City; the Chelsea neighborhood of New York City; and cities in Pennsylvania and
Western Virginia (Stecker et al. 1919). A “sickness census” conducted in Fram-
ingham, Massachusetts, in 1917 copied the Metropolitan approach (Armstrong
1917). Further, the Metropolitan Life Insurance Company collaborated with the
U.S. Public Health Service on a study designed to track the incidence of minor
respiratory diseases via mail surveys sent to convenience samples of university stu-
dents, university faculties, military medical officers, and families on a biweekly
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basis over an 18-month period in 1923–1924 (Townsend 1924, Townsend and
Sydenstricker 1927).

Other early health surveys included morbidity studies of the “chronic sick”
in New York City in 1928 (Jarrett 1933) and of cancer and other chronic dis-
eases in Massachusetts from 1929–1931 (Bigelow and Lombard 1933); the illness
surveys completed in Cattaraugus County, New York in 1929–1932 and Syra-
cuse in 1930–1931 (Collins et al. 1955); and the chronic disease survey in the
Eastern Health District of Baltimore, fielded from 1938–1943, that addressed
the fundamental statistical challenges of differentiating prevalent from incident
cases within a population (Downes 1950, Downes and Collins 1940). In 1943, a
20-year follow-up survey of original respondents from Sydenstricker’s Morbidity
Survey in Hagerstown, Maryland, was also completed (Lawrence 1948).

1.4 The Emergence of National Health Surveys

The first nationwide health survey of the general public conducted in the United
States was not government supported. Rather, the ad hoc Committee on the Cost
of Medical Care Studies, a group of physicians, public officials, and other inter-
ested parties, conducted such an effort as the culmination of a series of empirical
studies designed to better inform the development of health policy. The national
survey of the Incidence of Illness and the Receipt of Medical Care Among Represen-
tative Family Groups (Falk et al. 1933), was conducted from 1928–1931, during
which more than 8000 families in 17 states were interviewed at multiple time
points to collect information regarding health conditions and health care expen-
ditures. Similar to Sydenstricker’s work in Hagerstown and elsewhere, attempts
to confirm respondent self-reports with treating physicians were undertaken.

Shortly thereafter, the U.S. Public Health Service, with support from the
Works Project Administration (WPA) and employing staff on public relief, con-
ducted the National Health Survey (Perrott et al. 1939, Weisz 2011), a mas-
sive effort that demonstrated the feasibility of collecting national survey data
(n= 83 urban and 15 rural areas) from large samples of households (n= 703,092)
within relatively brief time periods (i.e., the winter of 1935–1936). Findings
from the National Health Survey became the primary source of data regarding
the health status and health service use of the American public for the next two
decades.

The earliest national survey that employed rigorous probability sampling
methods in the United States was conducted in 1939 and primarily designed to
estimate unemployment statistics (Frankel and Stock 1942). Shortly thereafter,
the first national health survey data collected using probability methods took
place when the Census Bureau’s Monthly Report on the Labor Force was employed
to construct nationwide estimates of health-related disabilities in 1943 (Sanders
and Federman 1943). Similar estimates were produced by the renamed Current
Population Survey in 1949 (Woolsey 1950).
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1.5 Post-WWII Advances

As core survey methodologies continued to develop after World War II (Susser
1985), the use of these tools to meet demands for more reliable population
health statistics, deemed necessary for resource allocation and policy assessment,
expanded as well. A bibliography of health survey research, prepared by the
Public Health Service in the early 1960s, attests to the scope and variety of
health surveys having been conducted by then in the United States (U.S. Public
Health Service 1962a). Some of the more notable health surveys conducted in
the early post-war years include the Arsenal Health District morbidity survey
in Pittsburgh in 1951 (Horvitz 1952), the chronic disease surveys in rural
Hunterdon County, New Jersey, from 1952–1955 (Trussell and Elinson 1959)
and in Baltimore from 1953–1955 (Commission on Chronic Illness 1957), and
the 1954–1955 California Morbidity Survey (Breslow and Mooney 1956). A
two-community longitudinal survey that focused on acute respiratory illnesses,
rather than chronic disease, was also conducted during 1946–1949 in New
York State (Downes 1950). During this period, the first community mental
health surveys also were conducted in rural Nova Scotia in 1952 (Leighton
et al. 1963) and New York City in 1954 (Srole et al. 1962), along with the first
studies demonstrating the usefulness of surveys for the collection of information
regarding sensitive topics such as sexual behavior (Kinsey et al. 1948, 1953).

In addition to interviewing the general public directly regarding their health
conditions and experiences, surveys became increasing useful for collection of
information from various health care providers. Physician surveys, designed to
understand practice patterns and other professional behaviors, quickly became
common (Ciocco and Altman 1943, Klein 1944, Palmer 1912, Sinai and
Mills 1931). The first prospective evidence documenting a link between smoking
and lung cancer was in fact a large survey of physicians conducted in England
in the early 1950s (Doll and Hill 1954). Surveys of hospitals and other health
care facilities (Carpenter 1930; Emerson 1937, Emerson et al. 1930, Jarrett
1933, Peebles 1930), and public health organizations (Schneider 1916) also
became commonplace. One of the most comprehensive surveys of health care
establishments and facilities was conducted in the province of Ontario, Canada,
in 1948 (Mackinnon 1952). Included were all hospitals, mental treatment
facilities, nursing homes, dental facilities, public health services, health-related
educational facilities, voluntary organizations, organizations supporting disabled
persons, and medical services provided in industrial settings. Investigations into
the services being provided to patient populations and their assessments of those
services also became more common (Ciocco et al. 1950).

Survey methods additionally became an important element of cohort and
case–control studies (Kleinbaum et al. 1982, Schlesselman 1982, Scott 2006).
Early cohort studies include the still-ongoing Framingham Study, initiated in the
late 1940s and designed to examine the natural progression of atherosclerotic
disease (Dawber 1980, Oppenheimer 2005). The lifestyle interviews included as
part of Framingham’s data collection efforts continue to yield valuable findings
today (Christakis and Fowler 2008, Rosenquist et al. 2010). Other early examples
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include the Tecumseh (Michigan) Community Health Study, initiated in 1957
and also designed to investigate heart disease (Napier 1962) and the Alameda
County Survey in California, first fielded on a large scale in 1965 (Breslow 1965).
Kalton and Piesse (2007) provide an overview of population-based case–control
studies that have relied on survey methods to identify and recruit control subjects.
Surveys also quickly became useful tools for evaluating health education and other
intervention programs (Lombard et al. 1944).

A watershed moment in the development of health survey methods took
place when President Dwight Eisenhower signed legislation in 1956 creating the
ongoing U.S. National Health Survey, designed to “produce statistics on disease,
injury, impairment, disability, and related topics on a uniform basis for the nation
as a whole” (U.S. Public Health Service 1958: 1). What is today known as the
annual National Health Interview Survey (NHIS) was first fielded the following
year, and the currently named National Health and Nutrition Examination Sur-
vey (NHANES) became operational in 1959 (U.S. Public Health Service 1962b).
Perhaps aware of the various sources of error documented in earlier health sur-
veys (cf. Gray 1955, Kiser 1934), the House of Representatives included language
in the National Health Survey Act mandating methodological research be con-
ducted as part of the National Health Survey in order to continually improve
its operations (Haywood 1981). Thus encouraged, methodological research was
both immediate (cf. Cartwright 1963, Nisselson and Woolsey 1959, Simmons
and Bryant 1962, Sanders 1962) and sustained over the ensuing decades (cf.
Blumberg and Luke 2013, Cannell et al. 1977, Jabine 1987). This handbook
will make reference to much of this research.

1.6 Current Developments

Today, the National Center for Health Statistics, the Agency for Healthcare
Research and Quality, and numerous other federal agencies in the United States
sponsor a large number of ongoing national survey systems designed to monitor
trends in health conditions and behaviors (Madans and Cohen 2005). Many
of these are also referenced in subsequent handbook chapters. These surveys
continue to develop and experiment with new innovations designed to improve
and enhance the information provided. Examples include some of the first
assessments of the use of telephones to collect health data (Thornberry 1987),
the development of cognitive questionnaire pretesting (Fienberg et al. 1985),
and the introduction of computer-assisted survey technologies (Turner et al.
1996). The National Center for Health Statistics also was an early supporter of
the development of specialized computer software for variance estimation in
complex sample surveys (LaVange and Shah 1988).

Nongovernmental health surveys have also expanded considerably. Suchman
(1967) provides an extensive review of survey research applied to public health
and medicine during the 1950s and early 1960s by a wide variety of researchers
for a wide variety of purposes. Noteworthy for their impact were the nation-
wide health care utilization surveys conducted by the National Opinion Research
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Center over several decades (Anderson and Feldman 1956, Anderson et al. 1963,
Anderson and Anderson 1967, Anderson et al. 1975). Today, many academic,
business, professional and philanthropic organizations support surveys concerned
with population health, population policy, health care utilization, and related top-
ics. The Commonwealth Fund, the Henry J. Kaiser Family Foundation, the Mil-
bank Memorial Fund, and the Robert Wood Johnson Foundation, for example,
each actively support broad research programs that focus on health policy issues
in the United States and abroad.

Many state and local governments in the United States also now conduct
or sponsor surveys to monitor local health conditions. With support from the
Centers for Disease Control and Prevention, all 50 U.S. states and several U.S.
territories have collected telephone survey data annually regarding health-related
risk behaviors as part of the Behavioral Risk Factor Surveillance System (BRFSS)
since the early 1980s (Remington et al. 1988). Another ongoing effort is the
California Health Interview Survey (2009), first fielded in 2001 and conducted
biennially since that time. Other states conduct comprehensive health surveys
as well (cf. Nieto et al. 2010), and numerous municipalities have similar efforts.
New York City, for example, undertakes a variety of health-related surveys on a
regular or periodic basis, including the New York City Community Health Survey
and the New York City Health and Nutrition Examination Survey (cf. Norton
et al. 2012).

Health surveys in other countries have been equally impressive, with a variety
of large national studies of health conditions, behaviors, and risk factors currently
operational. Great Britain’s first such effort, the Survey of Sickness, began data
collection during World War II to examine the effects of wartime stress and pres-
sures on the civilian population (Logan and Brooke 1957). Since 1991, the Health
Survey for England has been conducted annually (Mindell et al. 2012). Approxi-
mately three dozen other nations now also conduct general and specialized health
surveys on a regular basis (National Center for Health Statistics 2005).

Internationally coordinated health survey efforts are also becoming common.
One of the earliest such efforts was the World Fertility Survey (WFS), managed
and funded by the US Agency for International Development (USAID) with
support from several other nations (Lightbourne et al. 1982). The WFS charted
declines in childbearing rates across 62 nations between 1974 and 1984. USAID
also supported Contraceptive Prevalence Surveys in 37 nations between 1977 and
1985, as well as the current Demographic and Health Surveys program, which
has worked with more than 90 nations to conduct population-based health sur-
veys that focus on a variety of health behaviors and outcomes (Corsi et al. 2012).
Numerous international health survey programs also are supported by the World
Health Organization and the United Nations. Some of the more notable of these
are the World Health Survey, conducted from 2002–2004 (Üstün et al. 2003),
and the World Mental Health Surveys (Kessler and Üstün 2008). The multina-
tional surveys conducted in support of the International Tobacco Control Policy
Evaluation Project are supported by numerous national and international orga-
nizations (Fong et al. 2006).
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Established health surveys continue to evolve as reflections of the societies
they serve. The U.S. NHIS, for example, has shifted its content emphasis, its unit
of analysis, and conceptual health framework in response to shifting national
priorities over its half-century of operation (Powell-Griner and Madans 2007).
Ironically, many of the early surveys, including some of those conducted by
the U.S. Public Health Service (Sydenstricker 1926), systematically excluded
African-American and other minority population groups. They did so for a
variety of reasons, including “to avoid the question of racial differences in
employment, income, and sickness” (Perrott and Collins 1935: 597) and because
“it was considered that the procedure adopted could not procure satisfactory
information from Negro families” (Falk et al. 1933: 5). These practices, some
undertaken by employees of the U.S. Public Health Service, are in retrospect a
great irony given the current National Institutes of Health emphasis on racial
and ethnic health disparities.

In the mid-1970s, a series of professional conferences concerned specifically
with health survey research methodology were initiated in the United States, with
support from a variety of public and private research organizations (Rice and
Rosenthal 1977). To date, 10 such conferences have been held on a periodic basis
to review and consider evolving research needs and confront new methodological
challenges. An online link to the full set of proceedings from these conferences
is provided at the end of this chapter. Several texts concerned specifically with
health survey research methodology (Abramson and Abramson 1999, Aday and
Cornelius 2006, Cartwright 1983, Cox and Cohen 1985, Witts 1959), mea-
surement (Bowling 2001, McDowell 2006, Streiner and Norman 2008), and
analysis (Anderson et al. 1979, Korn and Graubard 1999) have also been pub-
lished in recent decades. This handbook is intended as a contribution to this body
of knowledge, one that focuses on methodological issues that are largely unique
to health survey methodology, as well as special considerations when employing
common survey methodologies to the study of health-related topics.
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