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1

Executive Summary

Many things we need can wait. The child cannot. Now is the time his bones are
being formed, his blood is being made, his mind is being developed. To him we
cannot say tomorrow, his name is today.

Gabriela Mistral

Despite substantial progress in improving children’s health, communities
vary considerably in the ways they address their collective commitment
to children and their health. This results in part from a lack of apprecia-

tion of the short- and long-term implications of suboptimal health and in part
from the fact that the nation’s systems for monitoring and optimizing the health
of its children are inadequate. This report seeks to address and remedy those
issues.

It is in the national interest to have healthy children. Healthy children are
more ready and able to learn and, in the longer term, are more likely to become
healthy adults who will contribute as a productive citizenry and workforce to the
continued vitality of society. Health surveillance and monitoring systems have
evolved largely from models of health based on preventing and treating child-
hood morbidity and mortality that resulted primarily from infectious diseases, as
well as monitoring chronic diseases among adults. Future systems need to incor-
porate a refined conceptualization of children’s health that considers prominent
developmental characteristics of children as well as positive aspects of health, and
they should include new methods for assessing both children’s health and its
influences. To ensure healthy children and create a healthy nation, meaningful
information must be collected to support a broader conceptualization of health;
this information must be used by federal, state, and local decision makers to
inform interventions, programs, and policies.

In earlier eras, disease and death in children were due largely to infections.
Childhood deaths were common. Childhood mortality and infectious disease
rates in America have been radically lowered over the past century. These medical
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triumphs are significant, and the medical and public health systems should take
pride in what has been accomplished. Despite these accomplishments, however,
there are growing numbers of children in the United States with serious chronic
diseases, including many emerging disorders that reflect the interaction of genet-
ics, behavior, and the environment. Childhood obesity, diabetes, and asthma
rates are among the highest in the world and are increasing rapidly. Intentional
and unintentional injuries, mental health disorders, and attention deficit disorder
are highly prevalent. Moreover, many of these conditions are not equally distrib-
uted across the population; some groups experience substantially higher rates
than others. Finally, the long-term consequences of these disorders are signifi-
cant, because unhealthy children often become unhealthy adults. Health during
childhood must be a major concern both because children are important in their
own right and because the nation cannot thrive if it has large numbers of un-
healthy adults.

THE COMMITTEE STUDY

In response to a congressional request, the Board on Children, Youth, and
Families of the National Research Council and the Institute of Medicine formed
the Committee on Evaluation of Children’s Health: Measures of Risk, Protective,
and Promotional Factors for Assessing Child Health in the Community. The
committee was directed to review definitions of children’s health, factors that
influence it, the data and methods used to monitor children’s health and the
factors that affect it, and how data can be used to inform policy and practice. The
committee used the term “children” to refer to the period between birth and 18
years and focused on population-level issues. Although data to monitor popula-
tion health are often collected at the level of the individual, the committee’s focus
is on the health of local, state, and national populations of children.

In beginning our work and reviewing the available literature, the committee
agreed on six guiding principles:

• children are vital assets of society;
• critical differences between children and adults warrant special attention

to children’s health;
• children’s health has effects that reach far into adulthood;
• the manifestations of health vary for different communities and different

cultures; and
• data on children’s health and its influences are needed to maximize the

health of children and the health of the adults they will become.

FRAMEWORK FOR A CHILDREN’S HEALTH MEASUREMENT SYSTEM

Over the past century, the United States has instituted important health
monitoring and surveillance activities. It also has adopted important research
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strategies to better understand the influence of various factors on health out-
comes. A measurement system for children’s health, building on what has already
been achieved, should be able to:

• Measure and monitor important trends in health and its influences. These
measures would span the developmental stages of childhood and be gathered
from important subgroups defined by ethnicity, income, geographic region, and
special needs (e.g., children with chronic conditions, in foster care, in special
education).

• Provide a surveillance and early warning capacity for the detection of
significant changes in health, as well as increase the capacity to forecast the effect
of changing influences on children’s health and anticipate the need for specific
services and interventions.

• Improve understanding of the mechanisms of children’s development and
determine how changes in behavior, new health practices, and new policy inter-
ventions affect children’s health.

• Measure the performance of the personal medical care system, relevant
community service systems, and the broader public health system and how they
affect children’s health. Such activities would not only measure the quality of
services, but also encourage the improvement of the integration and coordination
of personal, community, and public health services.

CONCLUSIONS AND RECOMMENDATIONS

The committee identified five action areas to move toward a comprehensive
children’s health measurement system:

1. establishing a definition and framework for children’s health;
2. establishing children’s health as a national priority;
3. improving measurement of children’s health;
4. increasing state and local leadership and use of data; and
5. promoting research to better understand children’s health and its

influences.

This report is intended to provide a foundation and a framework for
children’s health measurement rather than specific measures to monitor children’s
health. Appendix B provides a review of the approaches taken by key national
surveys, and Appendix C summarizes many of the indicators used in national
monitoring efforts.

Definition and Framework

Few existing definitions of health are specific to children, and none accounts
fully for issues particularly salient to them: the developmental process; how bio-
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logical, behavioral, and environmental influences are embedded in developing
biological pathways during sensitive and critical periods of development; the vul-
nerabilities and sources of resilience of growing children; and the implications for
health and health influences in one stage for all subsequent life stages, during both
childhood and adulthood. Children interact with their environments in ways
different from adults; their body size and behaviors make them more susceptible
to some environmental influences; and, particularly in their early years, they are
more dependent on their families and communities to meet their needs than
adults.

The committee developed a definition of health that builds on the definition
adopted by the Ottawa Charter in 1986. While this definition emphasizes health
as a positive construct and accounts for the positive attributes, capacities, and
reserves that determine how well an individual or population is able to respond to
the challenges that life presents, it is more appropriate for adults than for chil-
dren. The committee modified the Ottawa definition in light of research on devel-
opmental processes that affect health, especially for children, and to acknowledge
that children’s health results from a range of influences.

Recommendation 1: Children’s health should be defined as the extent to
which individual children or groups of children are able or enabled to (a)
develop and realize their potential, (b) satisfy their needs, and (c) develop
the capacities that allow them to interact successfully with their biological,
physical, and social environments.

Based on current thinking, the committee’s expertise, and current research
on children’s health, the committee further defined three distinct but related
domains of health: health conditions, which capture disorders or illnesses of body
systems; functioning, which focuses on the manifestation of health on an in-
dividual’s daily life; and health potential, which captures the development of
assets and positive aspects of health, such as competence, capacity, and develop-
mental potential.

There are a variety of potential schemes for classifying health influences. It is
generally acknowledged that factors in children’s social and physical environ-
ments, as well as the services and policy contexts in which they live, affect their
health. Research demonstrates that these factors interact with children’s own
biology and behavior to determine health. One visual model that illustrates the
interaction of multiple factors on health is that adopted by the Healthy People
2010 initiative. The committee refined this model of health to illustrate that mul-
tiple influences interact over time and that the relative weight of those influences
and interactions changes in relationship to a child’s developmental stage. At each
stage the previous set of influences and health set the stage for the effects of future
influences and health (Figure ES-1).

While much has been learned about children’s development and how specific
factors influence it and are embedded in biopsychosocial pathways, increased
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understanding is important if cost-effective programs and policy interventions
are to be developed, targeted, and implemented to support healthy children.

A National Priority

It is necessary for a single federal-level agency to take lead responsibility for
measuring and monitoring children’s health and its influences. The majority of
relevant data is collected by offices in the Department of Health and Human
Services (HHS), the lead federal agency on health issues. This includes the Mater-
nal and Child Health Bureau in the Health Resources and Services Administra-
tion, the National Center for Health Statistics and other offices in the Centers for
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Disease Control and Prevention, the Agency for Healthcare Research and Quality,
the Office of Disease Prevention and Health Promotion and the Office of the
Assistant Secretary for Planning and Evaluation in the Office of the Secretary, the
National Institute for Child Health and Human Development and other units in
the National Institutes of Health, and the Administration for Children and Fami-
lies. Coordination among these agencies and with the other federal departments
who collect data and fund services or research that affect children’s health is
essential to minimize duplication, increase efficiency, and ensure that data collec-
tion focuses on the most important variables.

Recommendation 2: The secretary of the U.S. Department of Health and
Human Services (HHS) should designate a specific HHS unit with a focus
on children to address development, coordination, standardization, and
validation of data across the multiple HHS data collection agencies, to sup-
port state-level use of data, and to facilitate coordination across federal
departments. The designated agency’s long-term mission should be to:

• monitor each of the domains of children’s health (i.e., health condi-
tions, functioning, and health potential) and its influences over time;

• develop the means to track children’s health and identify patterns (e.g.,
trajectories) in it over time, both for individual children and for popu-
lations and subpopulations of children; and

• understand the interaction and relative effects of multiple influences
on children’s health over time.

The designated unit should (1) translate recommendations on domains,
subdomains, and dimensions of health and its influences into improved data
collection strategies; (2) identify duplication and gaps in data collection efforts
and develop recommendations to make data collection efforts more economical
and standardized; (3) ensure that necessary data validation efforts are carried out;
(4) ensure that as many data collection activities as possible are usable at the state
and substate levels; (5) ensure that thoroughly documented data are released on
as timely a basis as possible; (6) develop a process for assessing the potential effect
of key policy changes on children’s health; and (7) facilitate continued research,
particularly longitudinal research, on children’s health and its influences.

Improving Children’s Health Measurement

Although numerous national surveys collect relevant data on children’s
health, serious gaps remain. Health is not measured in sufficient detail to distin-
guish the special developmental issues of infants and toddlers (ages 0–3 years),
preschool children (4–5), school-age children (6–11), early adolescents (12–14),
and older adolescents (15–18). Data on children between toddlerhood and ado-
lescence are especially lacking. Surveys usually do not capture information on
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multiple individual and environmental influences necessary to improve under-
standing of the interactive nature of health influences. Data on functioning and
health potential, integral to a broader conceptualization of health, are particularly
deficient. Biomarkers and environmental samples, important measures of envi-
ronmental toxins, are not usually included in survey studies. Oversampling to
ensure sufficient numbers of respondents in racial, ethnic, and socioeconomic
subgroups is common in many but not all general population surveys, and most
instruments and measures are not validated with major population subgroups.

It is unlikely that the nation will scrap its existing system of children’s health
measurement and design an entirely new system. However, improvements to
existing measurement systems, coupled with continued rigorous research, can
provide a solid foundation for analysis and action related to children’s health. The
committee recommends immediate action in several areas:

• Improved data collection in selected national surveys;
• Improved monitoring of the origins and development of health disparities

among children and youth;
• Continued collection of local-area data and linking of those data with

other data sources;
• Increased inclusion of geographic identifiers in health-related surveys and

administrative data;
• Improved access to survey and record-based sources of health informa-

tion by the research and planning communities; and
• Increased federal support of state and local monitoring of children’s health

and its influences.

Longitudinal surveys are needed to determine the relative contribution and
roles played by individual and contextual characteristics in overall health. Such
surveys should be a priority of federal and foundation funders. Comprehensive
data collection projects also should oversample disadvantaged groups; begin to
track children early in life; conduct frequent interviews and assessments with
these children throughout childhood and into adulthood; measure assets as well
as deficits; provide comprehensive measurement of all contexts that affect chil-
dren’s health; measure gene-behavior-environment and other contextual interac-
tions; and chart health and disease trajectories and the relative contribution of
various influences on health outcomes.

Data Collection in Select National Surveys

Existing data collection vehicles can be modified to provide more useful data
over time (e.g., repeated cross-sectional data) and more comprehensive informa-
tion. As a short-term response, this could include follow-back studies and addi-
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tion of specific comparable health measures to the most comprehensive current
surveys.

Recommendation 3: National surveys of health and health influences, such
as the National Health Interview Survey, the National Health and Nutri-
tion Examination Survey, the Early Childhood Longitudinal Studies, and
the National Children’s Study initiative, should address gaps in what is
now collected and reported to reflect a more comprehensive, developmen-
tally oriented conceptualization of children’s health and its influences.
Particular attention should be paid to adding data on functioning and
health potential.

Monitoring of the Origins and Development of Health Disparities

Although in the committee’s view policy makers should attend to the needs
of all children, certain subgroups of children defined by race, ethnicity, immigra-
tion status, and socioeconomic status experience poorer health outcomes and
receipt of services in ways that affect their future potential for healthy, productive
adulthood. The factors leading to the development of health differences at all
socioeconomic levels are poorly understood, although many have origins early in
life. Better information and more conclusive evidence are needed to target inter-
ventions and to design effective policies to ameliorate these disparities. There also
are differences in how various cultural and ethnic groups interpret symptoms and
signs of disease that, in turn, alter their interpretation of inquiries about health
and patterns of services.

Despite a large body of research on health disparities across subgroups de-
fined by socioeconomic status, standards have not been established to character-
ize socioeconomic status across surveys and administrative records; the same is
true for social discrimination and the effects of culture. However, ample method-
ological research has led to thoughtful recommendations on how surveys and
administrative records could gather reliable measures of the education, house-
hold income, or occupational dimensions of socioeconomic status.

Recommendation 4: National and state surveys and records-based sources
of data on children’s health and its influences should gather systematic,
standardized data on racial, ethnic, immigration, and socioeconomic clas-
sifications in order to measure the origins, distribution, and development
of disparities in children’s health and facilitate linkage and analysis across
multiple datasets.

Collection and Linkage of Local-Level Data

An emerging body of evidence demonstrates a clear association between
health and aspects of geographic location, such as neighborhood socioeconomic



EXECUTIVE SUMMARY 9

conditions, crime and cohesion, ambient noise, traffic flow, and air quality. Ef-
forts to monitor and understand environmental influences on children’s health
have been facilitated by the systematic collection of regional, neighborhood, and
community-level information. Demographic and economic data about neighbor-
hoods (e.g., census tracts), communities, cities, and states have been collected and
made available to planners and researchers every 10 years as part of the decennial
census. The emerging American Community Survey has been proposed as the
vehicle for more frequent collection of these detailed local data. Continued collec-
tion of these data is vital. Other local and regional environmental data are also
necessary for health planners and researchers to specify gradients in the impact of
different influences. Improving the availability of data at the neighborhood, com-
munity, or regional level can improve the ability of a local community to target its
own efforts and institute community-specific interventions. (See recommenda-
tions 8, 9, and 10 for additional recommendations affecting state efforts to moni-
tor and improve children’s health.)

Recommendation 5: Federal agencies and departments, particularly the
Environmental Protection Agency and the U.S. Department of Health and
Human Services, should promote the systematic collection, dissemination,
and linkage of data on children’s exposure to toxins, air pollution, and
other environmental conditions, as well as data on policies likely to affect
children’s health. The Census Bureau should continue to collect and dis-
tribute local-area data and facilitate efforts to match these data to existing
sources of information on children’s health and its influences.

The geographic dimension of health patterns can be exploited only if sub-
jects’ locations (e.g., home, school, workplace addresses) have been coded with
geographic identifiers and these geocoded data are made available to the planning
and research communities.

Recommendation 6: Government and private agencies and academic or-
ganizations that conduct health-related surveys or compile administrative
data should geocode addresses (i.e., provide geographic identifiers) in ways
that facilitate linkages to census-based and other neighborhood, commu-
nity, city, and state data on environmental conditions. With adequate pro-
tections to ensure the confidentiality and security of individual data, they
should also make geocoded data as accessible as possible to the research
and planning communities.

Access to Data by Research and Planning Communities

The importance of maintaining the confidentiality and privacy of data on
specific individuals is clear. In the case of health data, specific rules govern the
acquisition and use of data. Data are necessary, however, to inform and guide
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public decisions and to advance public health knowledge. Administrative data can
be integrated without identifying specific children, data security protocols are in
place, and access to individual-level data is limited. Many surveys and records
systems have been linked using geographic identifiers with mechanisms to both
safeguard data and make them available to the research and planning communi-
ties. Yet these mechanisms are not as widely used as they could be.

Recommendation 7: Administrators of survey and records-based sources
of health information should take all necessary legal, ethical, and technical
steps to ensure respondent or subject confidentiality while also promoting
the availability of needed data to the research and planning communities.

Federal Support for State and Local Monitoring

Technical, methodological, and measurement challenges common at the state
and local levels define a role for the federal government in convening and sup-
porting efforts to reengineer state and local health information systems. This
could include providing guidance on standardized data collection; funding dem-
onstration projects that use standardized data collection methods, aggregating
data by local geographic units, and providing deidentified data on readily acces-
sible web sites; and providing technical assistance.

Recommendation 8: The U.S. Department of Health and Human Services
should formulate strategies to improve the capacity of state and local com-
munities to monitor children’s health and its influences, including fund-
ing state or local demonstration projects, standardization of data elements,
and technical assistance.

State and Local Leadership and Use of Data

At the state and local levels, numerous agencies provide services to children
and collect data relevant to children’s health or its influences. To maximize use of
these data to guide state and local decisions about interventions and policies and
to inform communities about the status of children’s health, it is necessary to
have a single agency at the state and local levels responsible for monitoring
children’s health and reporting the results to policy makers and the public. This
may be the state or local health department, a children’s cabinet, or a senior
official appointed by the governor or mayor. Most important are the mandates to
relevant agencies to provide relevant data, institutionalize responsibility for coor-
dinating data efforts, and use the data to promote and evaluate children’s health.

Recommendation 9: Governors, mayors, and county executives should
designate a central coordinating agency responsible for measurement and
monitoring of children’s health across agencies, as well as an individual
responsible for reporting on progress toward integrating data on children’s
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health. The state coordinating agency should facilitate use of standardized
data at the local level.

Although there have been increased efforts at the federal, state, and local
levels to collect state- or local-level data, comprehensive state- and local-level
measurement of children’s health is still relatively uncommon. Substantial ad-
ministrative data are collected and have been used by some states and communi-
ties to characterize children’s health. Data integration—both aggregation of data
from multiple sources and linkage of individual-level data across multiple
sources—is an available mechanism to improve children’s health in specific com-
munities. Data standardization, provision of data at the smallest feasible geo-
graphic level, and targeted surveys to fill gaps in data, ideally drawing on standard
models available at the federal level, will be needed as states develop approaches
to integrating data sources.

Recommendation 10: The designated state and local coordinating agen-
cies should advance strategies for standardizing and integrating records,
including available administrative records and survey data, to maximize
their potential for monitoring children’s health and understanding its in-
fluences.

Promoting Research

Great strides have been made in conceptualizing the dynamic processes by
which external influences interact with individuals’ biology and behavior over the
course of childhood. Still, additional research is needed to refine understanding
of specific influences, to take advantage of new technologies for measurement,
and to further advance understanding of children’s health. There is a particular
need for comprehensive, longitudinal surveys. The value of biomarker data is
substantial, particularly as their collection and genomic testing become less inva-
sive. More needs to be known about the relative importance of the range of
influences, including the exposure of children to the large number of chemicals
introduced into their environments. Valid and reliable measures are needed to
assess the influence of culture and discrimination on children’s health. Efforts
should also be made to support application of newly developed statistical strate-
gies using longitudinal data and to train researchers in the use of these methods.
Finally, research is needed to translate potentially effective measures used prima-
rily for research purposes into wider application for population health measure-
ment and policy development.

Recommendation 11: The U.S. Department of Health and Human Ser-
vices and the Environmental Protection Agency should prioritize research
and training on emerging methods for characterizing children’s health and
understanding influences on it, including research on:
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• creation of improved measures of functioning and health potential;
• the relative importance of and interactions among the range of influ-

ences;
• biopsychosocial pathways of development;
• assessment of children’s exposures to environmental toxins and other

environmental health hazards;
• reasons and remedies for health disparities;
• longitudinal methods that can identify causal relationships between

developmental and functional levels and the health status of children;
• development of profiles and integrative measures of children’s health;

and
• construction of trajectories for each domain of children’s health.

In sum, health extends beyond traditional notions of disease and disability
and is influenced by myriad factors external to the individual. Conceptualizations
of health have generally not considered development as part of health. The com-
mittee has proposed both a definition of health and a framework that portrays
these interactions. New measures need to be developed that capture the multidi-
mensional nature of children’s health.

Although numerous data collection efforts capture data on children’s health
and health influences, none has kept pace with the evolving understanding of
health, and none provides a complete understanding of the interactions between
and across influences. Comprehensive, longitudinal surveys are essential to filling
critical gaps in data collection. More immediate, short-term approaches could
include modifications to existing surveys and better use of extensive administra-
tive data at the state and local levels. Regardless, efforts to improve collection of
data need to be supported by additional research that will address key gaps in
knowledge (such as limited understanding of disparities in health) and advancing
children’s health research by embracing new methodologies (such as use of bio-
markers and improved health measures).

Finally, federal, state, and local governments need to establish a shared vision
to focus on children, the nation’s most valuable resource. It is time to develop
comprehensive ways of assessing the health of children that will foster the nation’s
ability to nurture and develop its children with all their inherent richness and
potential.
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Introduction

Children are vital to the nation’s present and its future. Parents, grandpar-
ents, aunts, and uncles are usually committed to providing every advan-
tage possible to the children in their families, and to ensuring that they

are healthy and have the opportunities that they need to fulfill their potential. Yet
communities vary considerably in their commitment to the collective health of
children and in the resources that they make available to meet children’s needs.
This is reflected in the ways in which communities address their collective com-
mitment to children, specifically to their health.

In recent years, there has been an increased focus on issues that affect chil-
dren and on improving their health. Children have begun to be recognized not
only for who they are today but for their future roles in creating families, power-
ing the workforce, and making American democracy work. Mounting evidence
that health during childhood sets the stage for adult health not only reinforces
this perspective, but also creates an important ethical, social, and economic im-
perative to ensure that all children are as healthy as they can be. Healthy children
are more likely to become healthy adults.

Within this context, it is reasonable to ask what it means for children to be
healthy and whether the United States is adequately assessing and monitoring the
health of its children. Do available surveillance and monitoring approaches pro-
vide the information necessary to ensure that common priorities and shared
resources are aligned with children’s needs and deployed to optimize their health?
Are there ways to improve methods to better guide policies and practices de-
signed to make children healthier? This report addresses these questions.

Children are generally viewed as healthy when they are assessed by adult
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standards, and there has been a great deal of progress in reducing childhood death
and diseases. But the country should not be blinded by these facts—several indi-
cators of children’s health point to the need for further improvement, children in
the United States do not fare as well as their European counterparts on many
aspects of health, and there are marked disparities in health among children in the
United States. Recent improvements in children’s health need to be sustained and
further efforts are needed to optimize it. To accomplish this, the nation must have
an improved understanding of the factors that affect health and effective strate-
gies for measuring and using information on children’s health. This chapter starts
with what is known about the health of children. It then moves to a discussion of
why measuring children’s health is important. The chapter concludes with an
examination of why critical differences between children and adults establish the
need for children’s health to be held to a standard different from that used for
adults.

CHILDREN AND THE STATE OF THEIR HEALTH

Dramatic improvements have occurred over the past several decades in such
areas as reducing infant mortality, reducing mortality and morbidity from many
infectious diseases and accidental causes, increasing access to health care, and
reducing environmental contaminants, such as lead (Centers for Disease Control
and Prevention, 1999b, 2000a). There have been steady increases in the propor-
tion of immunized children, and both acute mortality and long-term disabilities
resulting from certain infectious diseases have been greatly reduced. Learning
how environmental exposure to lead adversely affects children’s development
contributed to great reductions in ambient lead and significantly reduced child-
hood blood lead levels (Lanphear, Dietrich, and Berger, 2003). Average concen-
trations of lead in the blood of children younger than 5 years dropped 78 percent
between 1976–1980 and 1992–1994 (U.S. Environmental Protection Agency,
2000a). Fewer adolescents are having babies—in 1999, the teenage pregnancy rate
reached the lowest recorded rate since 1976 (Child Trends, 2003). Daily cigarette
use fell by over 50 percent (from 10 to 5 percent) among 8th grade students
between 1996 and 2002, and by over two-fifths (from 18 to 10 percent) among
10th grade students (Child Trends, 2003).

Yet despite these improvements, some national indicators raise questions
about the health of the nation’s children and point to the need for continued
progress. The children behind each of these statistics face serious barriers to
healthy childhoods and healthy, productive adult lives. For example, 12–19 per-
cent of children in the United States have chronic health conditions (Newacheck,
Hung, and Wright, 2002; Stein and Silver, 2002), an estimated 15 percent of
children and adolescents ages 6–19 years are overweight (National Center for
Health Statistics, 2002b), and 1 in 10 children have significant mental health
conditions that cause some form of impairment (Satcher, 2001). Despite the
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country’s great wealth, some children are not surviving past childhood. Even with
recent improvements in child mortality, approximately 7 out of 1,000 children
die before the age of 1 (Federal Interagency Forum on Child and Family Statistics,
2003), and 44 percent of deaths of children between the ages of 1 and 19 are
caused by unintentional injuries (Anderson and Smith, 2003).

Children, particularly poor and minority children, are not faring as well as
the public might think. The current and future prospects of these children, and
the prospects of the nation as a whole, are reduced as a result. The nation needs to
consider the significance of statistics such as these and adopt prudent policies to
improve children’s health if it is to successfully maximize the potential of all its
children and ensure the future health of the nation.

Even more distressing than the absolute numbers are the sustained and
marked disparities between white children and racial and ethnic minority chil-
dren, and between children in poorer families and wealthier families. For ex-
ample, blacks have higher infant mortality (Centers for Disease Control and Pre-
vention, 2002d) and adolescent mortality rates, with the death rate for adolescent
males increasing from 1985 to 2000 (125 to 130), while the rate for white adoles-
cents males decreased (105 to 86) (Federal Interagency Forum on Child and
Family Statistics, 2003). Teenage pregnancy rates have fallen but blacks still have
higher rates than other population groups (Ventura et al., 2003). Hispanic chil-
dren are more likely than both black children and white children to lack health
insurance (Institute of Medicine and National Research Council, 1998) and twice
as likely to drop out of school (Martinez and Day, 1999). These and other sub-
stantial disadvantages for some groups of children during childhood have major
effects both on child health and on adult health outcomes and subsequent health
care costs and productivity. These discrepancies are particularly disturbing given
projected population changes over the next several decades. While the proportion
of children is projected to stay relatively constant (24 percent), the non-Hispanic
white child population is projected to decrease from 64 to 55 percent by 2020,
while the percentage of Hispanic children is projected to increase from 16 to 22
percent (U.S. Department of Health and Human Services, 2001b).

The health of the U.S. population generally, and children’s health in particu-
lar, lags behind that of many Western industrialized countries (Shi and Starfield,
2000). For example, while the infant mortality rate has decreased by more than 50
percent in the past two decades, the United States still has an infant mortality rate
that is higher than all but 5 other Organisation for Economic Co-operation and
Development (OECD) nations (Hungary, Mexico, Poland, the Slavic Republic,
and Turkey) (Organisation for Economic Co-operation and Development, 2002).
While this might be partly attributable to the more inclusive definition of live
birth used in the United States, data suggest that this is not the only factor. An in-
depth comparison involving 13 industrialized nations in the mid-1990s showed
that the United States ranked worst (13th) in rates of low birthweight. Similar
poor rankings for postneonatal mortality (11th) indicate that the poor infant
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mortality ranking is not a result solely of the high percentage of low-birthweight
infants. Postneonatal mortality is less sensitive to low birthweight and more sen-
sitive to receipt of good basic (primary) care (Starfield, 2000b).

In another international comparison, the United States ranked lowest among
major industrialized nations on equity of child survival (to age 2) and had the
highest probability of dying before age 5 (World Health Organization, 2000). The
United States also ranks poorly (23rd) in child (ages 1–14) death rates from
injuries among 26 OECD countries (1992–1995 data). Among a subset of 15 of
these countries (including Mexico, a developing country by OECD standards),
the United States ranks in the worst 5 on 3 of the 5 categories of injury deaths:
11th for motor vehicle injury deaths, 15th for deaths resulting from fire, and 14th
for deaths due to homicide (United Nations Children’s Fund, 2001).

WHY MEASURING AND USING CHILDREN’S HEALTH DATA
ARE IMPORTANT

Measurement and appropriate use of data on children’s health and influ-
ences on health can help ensure that federal, state, and local policies are based on
good information and are designed to enhance the health of children. This will
reap benefits for both today’s children and the adults they will become. The use of
child health reporting systems can improve awareness among policy makers and
other stakeholders about the complex needs of children and their families (Halfon,
Newacheck, Hughes, and Brindis, 1998). Good measurement and reporting of
data as well as judicious integration of data help to target public expenditures and
interventions toward identified problem areas and identify areas for further re-
search. Comprehensive tracking systems can help to identify changes in patterns
in children’s health and to develop appropriate public health responses. For ex-
ample, recognition of obesity and asthma as significant public health issues might
have been facilitated by more comprehensive data collection and monitoring
systems that identified changes and the likely correlates of these changes.

At the state and local levels, combining data from multiple sources can in-
crease planning efficiency and provide a more useful picture of children’s health.
States and localities have used child health tracking systems to target public health
insurance enrollment activities (Box 6-4 is one example), to increase immuniza-
tion rates and receipt of other preventive health services, to identify areas with
particularly high incidence of such diseases as cancer, to facilitate case manage-
ment among the many medical and other service providers sometimes involved
in children’s lives, and to improve communication across agencies and with legis-
lators and other policy makers (Association of State and Territorial Health
Officals, 2003). Measurement systems that consider the relationship of various
factors in the family, community, and physical environments also serve as early
warning systems about things like toxic neighborhoods, risky family situations,
and poor school environments. Monitoring of such influences can help identify
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the need for policy or other interventions early and, if implemented, avoid poten-
tial long-term negative consequences.

Good measurement systems also allow comparison within and across juris-
dictions. They facilitate identification of specific geographic areas where health
problems are concentrated. The establishment of state and local data systems
allows these areas to compare their progress with that of other comparable areas
and to identify areas that need improvement. Finally, good data systems at the
local, state, and national levels provide early evidence of failures and successes so
that more rapid and more targeted modifications can be made in interventions
and public policies.

THE COMMITTEE’S STUDY

In 2000, Congress responded to concerns raised about risks to children’s
health by directing the U.S. Department of Health and Human Services1 to fund
a study by the National Academies. Congress requested the National Academies
to conduct “an evaluation on children’s health [that would] assess the adequacy
of currently available methods for assessing risks to children, identify scientific
uncertainties associated with these methods, and develop a prioritized research
agenda to reduce such uncertainties and improve risk assessment for children’s
health and safety.”

The Board on Children, Youth, and Families of the National Research Coun-
cil and Institute of Medicine in consultation with the Department of Health and
Human Services and expert advisers developed a statement of task that expanded
this basic charge. The Committee on Evaluation of Children’s Health: Measures
of Risk, Protective, and Promotional Factors for Assessing Child Health in the
Community was formed to examine key issues regarding the definition and mea-
surement of children’s health, influences that affect children’s health, and the
optimal use of data on children’s health. Specifically, the committee was charged
with considering these questions:

1. How is children’s health defined? Are these definitions appropriate? If
not, what is an appropriate definition of children’s health?

2. What data and methods are being used to assess and monitor children’s
health at the federal, state, and local levels? Are these data and methods adequate
and appropriate? If not, what types of data and methods are needed and what are
the strategies for their development and application? How could new technolo-
gies be used to link individual, family, community, and clinical data to assess and
monitor children’s health? What are the technical challenges and limitations for
linking such data?

1The Consolidated Appropriations Act 2001 (P.L. 106–554).
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3. What are the risk, protective, and promotional factors to children’s health,
safety, and well-being? What data and methods are used to assess and monitor
these factors? Are these data and methods adequate and appropriate? What new
assessment tools or methods are needed and what are the strategies for their
development and application?

4. Ideally, how should data be used to inform both policy and practice to
ensure children’s health, safety, and well-being? What are the ethical consider-
ations in obtaining such data and in their application?

The study committee included 13 members with expertise in key areas re-
lated to children’s health. The committee heard from a range of stakeholders
active in various aspects of the field to benefit from a wider range of viewpoints
and to obtain input on our charge. The committee’s first tasks were to (1) define
what is meant by children; health, safety, and well-being; and risk, protective, and
promotional factors and (2) determine how to approach the task of reviewing
federal, state, or local data and methods.

Children

The committee adopted the term “children” to refer to groups of individuals
from the time of birth to their 18th birthday. Surveys and other data sources
employ differing age ranges, and the committee recognizes that, from a develop-
mental perspective, there is no exact age at which childhood definitively ends.
Numerous factors can affect the timing of one’s transition from adolescence to
adulthood and, as a result, individuals transition from child to adult roles at
different rates. For some, adult roles are assumed during adolescence, while for
others this does not occur until the middle of the third decade of life. Neverthe-
less, many datasets and systems consider individuals before and after they reach
legal majority, so the committee has chosen age 18 as a minimum age for ending
childhood. However, while the committee asserts that data on children’s health
should extend at least to that point, collection of data for those older than 18
should be an important data collection priority for the nation. The committee
also recognizes that myriad factors affect the developing fetus prior to birth that
impinge on and influence the health of children at birth. In this report these
prenatal factors are considered and discussed as influences on children’s health.

Although the terms “youth” or “adolescents” are often used to refer to older
children and the terms “infants” and “toddlers” refer to very young children, for
ease of reference, this report uses the term “children” to encompass all these
groups. If a statement is intended to refer to a subset of the child population (e.g.,
infants, adolescents) the relevant descriptive term is used in the text.
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Children’s Health, Safety, and Well-Being

The committee was asked to assess definitions of health and questions related
to children’s health, safety, and well-being. This section provides a brief overview
of the committee’s approach to children’s health and outlines how safety and
well-being were considered in the report. Chapter 2 discusses these issues in more
detail.

Health: Most available definitions or conceptualizations of health have been de-
veloped for adults. In the committee’s view, these approaches do not account for
issues particularly salient for children and do not reasonably transfer to children’s
health. Definitions of children’s health must account for their special characteris-
tics, particularly rapid development during childhood. They also must consider
multiple influences that interact over time in different ways as children develop
and change. The committee proposes a new definition of children’s health that
embraces health conditions, functioning, and health potential in a new concep-
tual model that considers multiple interrelated factors as influences.

Safety: Safety generally refers to aspects of the environment that contribute to
health, including the physical environment (e.g., absence of toxins or pollutants
in ground water, use of car seats and bicycle helmets), social environment (e.g.,
low neighborhood crime rates, low rates of risky behaviors either by the children
or adults), and psychological environment (e.g., the perception of not being in
personal danger). Some environmental and behavioral influences might be con-
ceptualized as contributing to less safe situations, while others might be viewed as
health-promoting, safety-related, or protective.

At any given moment in time, children are exposed to a range of risk and
protective influences. To the extent that one or the other predominates (assuming
this could be determined), it may be possible to characterize children’s social or
biological environments as relatively safer, health-promoting, or risky. More of-
ten it is possible to characterize an environment as risky or safe with respect to a
single influence or single set of variables. Such factors can be used to make state-
ments about the likely current or future health of a given population and, in
effect, are often used as “proxies” for the actual health of a given population. In
this report, children’s safety is considered to be those influences that result in an
environment that contributes positively to health and is discussed primarily in
Chapter 3.

Well-Being: Well-being is commonly considered to be the sense of self as ap-
praised by the individual. Concepts such as quality of life, fulfillment, and ability
to contribute constructively to society and one’s own family are important as-
pects of well-being. Well-being inherently involves comparisons with how one
feels one should be, given one’s age, preexisting health status or the health status
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of other persons in the social network, and physical status. For example, some
children with attention deficit disorder and asthma that is controlled by medica-
tion, who are able to participate in a range of extracurricular activities and have
many friends, may perceive themselves as healthy and fortunate, whereas others
may not. Or children with no obvious physical illness but a subjective sense of
poor well-being might be conceived to be in good physical health but potentially
in compromised psychological health or in physical peril. Thus, one’s sense of
well-being is an important component of overall health that has been shown to
affect one’s overall functioning and prognosis, at least in adult health (Berkman
and Syme, 1979).

In the developmental literature, well-being is often considered to be a state
broader than health that incorporates social, psychological, educational, behav-
ioral, and economic dimensions. The term “health and well-being” is used to
recognize that aspects of children’s life beyond traditional health considerations
are important to both their current condition and to their future potential as
adults, as well as to capture positive aspects of health. The committee contends
that behavioral, psychological, and social well-being are core aspects of health and
has incorporated these within the domain of health termed “health potential,”
discussed in the next chapter. As used in this report, the term “health” therefore
inherently embraces health-related aspects of well-being.

Risk, Protective, and Promotional Factors
(Influences on Children’s Health)

A multitude of biological, behavioral, and environmental factors can either
pose a risk to children’s health or act in a protective or health-promoting capac-
ity. For example, children’s social environments can be characterized by a num-
ber of influences that can be viewed as safe, health-promoting, risky, or detrimen-
tal. Many factors (e.g., peers) can be either a risk to health or a protective factor,
depending on the specific circumstances. Given this uncertainty, the committee
adopted the term “influences on children’s health” to refer to risk, protective, and
promotional factors.

The distinction between health and influences on health is usually straightfor-
ward. In a few instances, however, the distinction is ambiguous. For example, risk
behaviors are considered an influence in this report, although a strong case could
be made that daily alcohol use by an adolescent indicates poor health in terms of
functioning. Likewise, an individual’s genetic endowment is considered an influ-
ence because in most instances gene expression interacts with other factors before
it causes disease or impairment in functioning.

The committee recognizes that children’s health is the result of a dynamic set
of factors. In a few cases, randomized, controlled trials or experimental studies
(or both) have demonstrated a causal link between a particular influence and
health. In other cases, while there is evidence to suggest a link between the influ-
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ence and health, a direct causal link has not been established. In determining
whether to include a given influence in this report, the committee included fac-
tors that meet at least two of these three criteria: (1) the existence of randomized
control trials or experimental studies that demonstrate a causal link; (2) longitu-
dinal prospective studies plus other nonexperimental or quasi-experimental evi-
dence that supports a link; and (3) observational studies, plausible theory, or
animal studies that support a link. Furthermore, inclusion required a substantial
body of evidence with replicated studies and multiple, independent laboratories
or researchers reaching the same conclusions.

Typically, current research assesses the effect of a single or a small set of
influences but does not allow an assessment of the relative importance of multiple
influences in relation to one another. In the committee’s view, the relative lack of
research on children’s health generally, and the interaction of various influences
specifically, precludes a reliable ranking of influences. Instead, we have included all
factors that meet a defined threshold of evidence and excluded those that, while
plausible, do not yet have sufficient evidence to support their effect. The commit-
tee calls for research to allow refinement of the influences and their relative effect.

Data and Methods

Numerous federal, state, and local surveys and administrative data sources
are used to inform policy and programmatic decisions. In specifying available
data sources, the committee chose to focus on national data sources or state-level
sources that are available in all or most states. Conducting a comprehensive re-
view of the innumerable data sources that measure children’s health or a compo-
nent of it in individual states or localities was not feasible. Instead, the committee
highlights state or local examples to illustrate strategies proposed in the report.

THE COMMITTEE’S PREMISES

The committee approached its charge based on several underlying assump-
tions related to the importance of measuring and using data on children’s health:

• children are vital assets of society;
• critical differences between children and adults warrant special attention

to children’s health;
• children’s health has effects that reach far into adulthood;
• the manifestations of health and definitions and causes of ill health vary

for different communities and different cultures; and
• the tracking of data on children’s health and its influences is an essential

part of efforts to improve children’s health and the health of the adults
they will become.
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Children Are Vital Assets of Society

Children have intrinsic value in their own right. In the committee’s view,
fully protecting the health and growth of children is one of society’s primary
responsibilities. Optimal health and development are necessary preconditions to
provide the opportunity for all children to reach their inherent potential. The
reality that some children do not have the opportunity to grow up healthy and
become productive members of their communities and the nation has enormous
ramifications for all. Failure to optimize the health and development of children
will result in future burdens of dependence that come from an unhealthy and
unskilled workforce and dysfunctional families. Furthermore, growing scientific
evidence demonstrates that disparities in health have their origins in early child-
hood and, if not addressed, are compounded over the life course (Ben-Shlomo
and Kuh, 2002; Hardy, Kuh, Langenberg, and Wadsworth, 2003; Halfon and
Hochstein, 2002; Institute of Medicine, 2001b). Therefore, the committee under-
took its task with the conviction that it is important for the whole of society to be
committed to ensuring that children are as healthy as possible and that all chil-
dren are afforded an opportunity to optimize their individual health and develop-
ment. In the committee’s view, maximizing children’s health will provide imme-
diate benefits to them as well as determine their capacity to contribute to society
and the common good over the long term.

Critical Differences Between Children and Adults

Many other reports have examined issues related to the health of Americans
generally. Thus, a legitimate question is: Why should a report focus specifically on
the health of children? The answer is that there are many differences between
children and adults. Therefore, it is inappropriate to assume that what enhances
or impedes adult health translates directly into children’s health. While many
factors may be relevant to both child and adult health, a wide range of factors
affect them differentially.

Developmental Differences

Children’s physiology and behavior differ in ways that require a different
view of their health that is sensitive to rapid developmental change and unique
developmental considerations. The particular patterns of gene expression, the
relative sizes and growth of children’s organs, the injuries to which they are sus-
ceptible, and the manner in which they interact with their environments differ in
many ways from adults. For example, the surface area of their skin and lungs is
proportionately greater in comparison to their weight than at any other time of
life. This makes children more vulnerable than adults to certain types of environ-
mental exposures (National Research Council, 1993). Children’s behavior also
differs in significant ways from that of adults. Children are by nature exploratory
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and many of their exploratory behaviors, hand-to-mouth behaviors, crawling,
climbing, testing the limits of their capacity, and experimentation involve activi-
ties that are not normative for adults. As a result, children have greater exposure
to a number of hazards in their physical world. In addition, they lack the cognitive
mastery and behavioral inhibitions that are normally associated with adults and
consequently they may exhibit behaviors that place them at significant risk for
negative long-term consequences.

In addition, children grow more rapidly, most notably during the early years
and again during adolescence, and change body and organ sizes and proportions
at faster rates than at any other time of life. Furthermore, development occurs at
different rates in individual children, and it is heavily influenced by a wide range
of factors, from nutrition and nurturance to experiences and opportunities for
learning (National Research Council and Institute of Medicine, 2000). The man-
ner in which a child grows cognitively, emotionally, socially, and physically are
key components of children’s health that are not routinely part of assessments of
adult health. As a result, indicators of a healthy 6-week-old, 6-month-old, and 6-
year-old will be different. Given these dynamic elements, in general, it is necessary
to look at changes over time, rather than a point assessment to distinguish among
different levels of health.

Dependence

Childhood is characterized by children’s dependency on their families and
communities (Jameson and Wehr, 1994; Halfon, Inkelas, Wood, and Schuster,
1996). A newborn infant cannot survive without adult caregivers. Children are
not free agents who can access services, determine diets, or change the environ-
ments in which they are raised. They lack voice and control of their own destiny.
While autonomy increases with growth and development, during most of their
childhood children are fundamentally dependent on the adults in their environ-
ment for the prevention of disease and the promotion and protection of their
health and development.

Different Manifestations of Poor Health

The distribution of disease in childhood and the nature and types of health
threats that affect children are different than in adults. Children have a lower
prevalence than adults of chronic illnesses that require expensive, high-tech inter-
ventions and a higher prevalence of repeated acute illness. They also experience
an array of congenital problems and inborn errors of metabolism that may not be
seen in adults. What especially distinguishes the majority of children from adults
is their greater resilience, less rapid biological deterioration, and continued ability
to develop and grow in the face of negative health conditions. As a result, in many
cases, interventions are more possible and more effective with children than with
adults.
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Childhood Has a Long Reach

What happens to children early in their lives can have profound implications
for later health and well-being during adulthood (Wadsworth, 1999). A great deal
of information is emerging on the high degree to which early events and condi-
tions of childhood serve as precursors of adult disease. From Neurons to Neighbor-
hoods, a recent report of the National Academies, states: “What happens during
the first months and years of life matters a lot, not because this period of develop-
ment provides an indelible blueprint for adult well-being, but because it sets
either a sturdy or fragile stage for what follows” (National Research Council and
Institute of Medicine, 2000, p. 5). Experiences early in life establish a physical,
psychological, and social foundation on which future development and adult
health are based. This can include prenatal and perinatal insults as well as expo-
sures in childhood that lead to negative adult health outcomes. For example, early
exposure to ultraviolet light has implications for the development of melanoma
in adulthood. Habits and behaviors developed during childhood can also lead to
health problems in adulthood. Diet and exercise habits acquired in early child-
hood have been shown to have cumulative effects that alter adult health outcomes
in the absence of appropriately targeted interventions.

Both positive and negative influences early in life not only have direct effects
on health during childhood, but also act to influence future health at each stage of
development. Both negative and positive factors and health disparities compound
their effects over a lifetime. At each stage, previous health affects current and
future health, and the cumulative effects of early differences in health may result
in profound differences in later health (see Keating and Hertzman, 1999).

Failure to influence children’s health in a positive way may result in later
excessive morbidity. The later consequences may be even more difficult and ex-
pensive to change than might prevention efforts put forth earlier in life. The
capacity of an adult to contribute as a productive member of society may also be
dramatically affected by poor health experienced as a child. This also means that
there is often a long lag time between the measurable effects of interventions in
childhood and changes in health later in life. This in turn makes it much more
difficult to assess whether health is improving in both the short and the long run.

Community and Cultural Variation

Although there are some absolute notions of health (e.g., absence of disease),
the manifestations of health differ across social and cultural groups. This is re-
flected in the differing notions of health across human societies and within societ-
ies over time. Common and technical use of terms like “disease,” “illness,” and
“impairment” is embedded in a cultural context, which will determine whether
certain symptoms, signs, or disease manifestations are considered normal or wor-
thy of distinction in either a positive or negative way. For example, notions of
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normal body size differ substantially in different parts of the world and over
generations. Aspects of health, social, and cultural norms influence concepts of
health as well as understanding of the causes and consequence of the variety of its
aspects. When these notions translate into individual and group behaviors and
attitudes, they can have a major effect on health.

Culture also provides a framework for the use of home remedies. For ex-
ample, in some Hispanic and Asian communities, health is a balance between
“hot” and “cold,” and an imbalance in favor of one can cause illness necessitating
a remedy from the other to restore harmony (Risser and Mazur, 1995). Other
cultural variations that can be misconstrued are the traditional practices of cup-
ping and coining, which can be mistaken for child abuse (Hansen, 1998), and
home remedies for such folk illnesses as caída de mollera (fallen fontanelle), mal
ojo (evil eye), and empacho (intestinal blockage).

In addition, social or cultural views on health, as well as the circumstances of
a given community, may affect the priorities of that community in terms of what
is considered important. It is therefore critical for specific societies and commu-
nities to define the measures they deem most salient to their local circumstances
and for those working to improve health to take into account cultural differences
and the priorities of that community. For example, a low-income community in
which food is scarce and healthy children are defined by carrying extra weight
may not consider obesity a priority health problem compared with reducing other
more immediate threats to health, such as crime.

Use of Data to Improve Children’s Health

How can the nation assess whether movement toward the goal of optimizing
children’s health society-wide is being achieved? Without the capacity to measure
and monitor progress, there is no way to know whether changes in policy make a
difference toward improving children’s health. Lack of valid and reliable informa-
tion impedes comparisons across time or place or in response to interventions.
Without data to measure and monitor children’s health, the effect of changes in
the social, cultural, and physical environment will remain unknown.

What is measured is often what gets attention. Conversely, aspects that are
more difficult to assess are more likely be ignored. This report addresses the
questions of whether what is measured is what ought to be measured; whether it
is being measured in an appropriate manner; and whether information is being
used in a way that will optimize children’s health.

THE COMMITTEE’S VISION

Although the committee views the findings in this report as relevant to mul-
tiple audiences, federal, state, and local decision makers are considered to be the
primary audience. The committee proposes strategies to address gaps in knowl-
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edge about children’s health and influences on it, tools available to measure both,
and ways to use data about children’s health and influences on children’s health
to inform policy decisions. The committee’s recommendations aim to focus on
action and results, address future health measurement needs, and improve un-
derstanding of children’s health and influences on children’s health through spe-
cific research priorities.

To make the report as practical as possible and facilitate its use, the commit-
tee focuses on feasible next steps such as integrating existing datasets, and outlines
strategies by which children’s health might be improved. The definition of
children’s health and the conceptual framework presented in this report have
important policy implications for the ultimate health of the nation, as well as the
health of the nation’s economy, its workforce, and its viability as a future leader
among nations.

Given the rapid strides in the development of new technologies, such as
electronic information systems and the Human Genome Project, the committee
has addressed future information needs both in terms of specific types of indica-
tors as well as the types of systems and infrastructures necessary to make better
data available at national, state, and local levels.

Where indicators, measurement tools, and measurement systems are not
available, the committee has identified research to address gaps in knowledge.
Research to examine the interaction of multiple influences and improve under-
standing of the dynamic nature of children’s health is also identified.

STRUCTURE OF THE REPORT

This report has seven chapters. The next chapter focuses on our definition
and conceptualization of children’s health. It outlines a definition of children’s
health that reflects the committee’s view that children’s health is a developmental,
multifaceted state that is socially and culturally defined and specifies its compo-
nents. The chapter presents the conceptual framework adopted by the committee
for thinking about both the internal and external influences that affect children’s
health.

Chapter 3 reviews the scientific evidence pertaining to the ways in which
various influences have been shown to affect children’s health. It outlines influ-
ences specific to children including their biology (their genetic make-up and
internal biological environment), and the behaviors they exhibit as they interact
with their surroundings. The chapter also outlines influences external to the child,
including the family, community, culture, and physical environments as well as
policy environments and services systems.

Chapter 4 outlines the available tools and data for measuring children’s health
and the adequacy of these methods, including specifying gaps based on the com-
mittee’s definition of health. Chapter 5 provides a similar review of tools, data,
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and gaps for measuring the influences discussed in Chapter 3. Chapters 4 and 5
focus primarily on available national data.

Chapter 6 discusses data systems, outlines the value of data integration, and
presents strategies to begin to develop improved data systems, including discus-
sion of the ethical, technical, and political challenges inherent in these strategies.
This chapter introduces the potential value to state and local policymakers of
improved use of available state-level data.

Chapter 7 presents the committee’s conclusions and recommendations. This
chapter focuses on what can be done at the federal, state, and local levels to
improve children’s health by advancing efforts to measure and use information
on children’s health and its influences. This final chapter also outlines the com-
mittee’s recommendations aimed at improving knowledge of how various factors
interact to affect health and their relative importance.

Finally, several appendixes follow the body of the report. Appendix A pro-
vides short descriptions of existing core datasets for measuring children’s health
and compares them based on periodicity, age, and geographic level surveyed.
Appendix B examines the extent to which current major surveys capture data on
children’s health and its influences and provides a comparison across surveys in
both narrative and tabular form. Appendix C presents information on national-
level syntheses that use secondary data to track multiple indicators over time and
examples of the indicators they track. The glossary in Appendix D defines fre-
quently used terms, Appendix E identifies acronyms referred to in the text, and
Appendix F provides biographical sketches of the committee members and staff
responsible for the report.
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2

Children’s Health:
A New Conceptual Framework

Historically, the definition of children’s health has received little consider-
ation separate from that of adults. Although views of adult health have
evolved from a focus on morbidity and mortality to consider broader

aspects of health, considerations specific to children have generally been excluded.
This chapter lays out a new definition and conceptualization of children’s health.
It reviews the ideas that led to the committee’s definition and puts forth a model
of how health evolves in children. It summarizes the principles underpinning the
model and the ways that different influences operate. Finally, the chapter outlines
the domains of children’s health that serve as a basis for measuring it.

Although many of the principles outlined in this chapter also apply to adults,
they are particularly salient for children. The committee’s charge calls for a focus
on children, an emphasis the committee thinks is warranted given the historic
lack of attention to children’s health in relation to adult health. However, those
involved in population health issues more broadly may want to consider the
potential applicability of the definition and conceptual model outlined in this
report to adults.

VIEWS ON CHILDREN AND CHILDREN’S HEALTH

The roles of children have changed throughout human history and across
different levels of social organization. Children in agrarian and early industrial
societies were expected to participate in the work of the family from early child-
hood, helping other family members in household activities and caring for one
another. Many died while still very young, and those who survived were expected
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to contribute to the family’s economic situation and, eventually, to the support of
their aging parents. There was little collective commitment to the provision of
education or services to improve health and only limited knowledge of the envi-
ronmental factors that influence healthy development. Modern societies gener-
ally have less urgent need for children to enter the workforce, and the technologi-
cal age demands a longer period of schooling and greater skill level from its
workforce.

Awareness of and commitment to protecting the health of children and to
their nurturance has increased in recent decades (see Zelier, 1994). Observational
and empirical research in the 20th century, led by individuals such as John Watson
(behaviorism), Arnold Gesell (maturational stage theory), Sigmund Freud (psy-
choanalytic theory), Jean Piaget (cognitive development theory), Erik Erickson
(psychosocial theory), John Bowlby (attachment theory), Urie Bronfenbrenner
(ecological theory), and Arnold Sameroff (transactional theory), created the
concepual basis for understanding the cognitive, emotional, and social impor-
tance of childhood and the roles played by both family and societal forces.

The social transformation of childhood in modern societies reflects a retreat
from the view that parents have full and unlimited jurisdiction over their children
to one in which the welfare of children is increasingly understood as a shared
social responsibility which requires investments in education, health care, and
other institutions. At the same time, there has been a growing body of evidence
that children’s development is influenced both by their families and by the social
forces and cultural norms that society produces. Thus, children’s health, develop-
ment, achievements, and social attainments have come to require the interest,
guidance, and protection of both families and society—not just for the intrinsic
value of children but for society’s collective future. This view of childhood is
embedded in the very foundation of such social institutions as schools and the
health care system, which play important roles in preparing children for the chal-
lenges of modern times and ensuring that, as they grow and develop into adults,
they are prepared for life in an increasingly complex world.

From a public policy perspective, this emerging view was crystallized in the
major social changes that took place in the 19th and 20th centuries and was
manifested in national policies for providing health care to indigent populations,
free and compulsory public education, mandatory immunizations that both pro-
tect individual children and provide group immunity against widespread epidem-
ics of infectious diseases, policies for protection of the welfare of children, and the
creation of the juvenile justice and child welfare systems (Katz, 1997; Cravens,
1993; Levine and Levine, 1992).

In the United States, these policies resulted in the creation of the Children’s
Bureau in 1913, which later evolved into the present-day Maternal and Child
Health Bureau (Hutchins, 1997); a federal agency to oversee education; later the
establishment of the National Institute of Child Health and Human Develop-
ment; and the creation of subsidized health care benefits for particularly needy
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children. In more recent years, such collective concern for the health and welfare
of children has increased the commitment to improve children’s health services,
as reflected in the passage of Medicaid, extensions of Medicaid, and legislation
creating the State Child Health Insurance Program. Although the sustainability of
some of these initiatives remains in doubt and the trajectory of public interest in
children has not been one of continuously increasing concern and commitment,
over the course of the past three centuries there has been considerable progress in
increasing societal commitment to children.

EVOLVING CONCEPTS OF HEALTH

Notions of health have also evolved over the last century. At the turn of the
20th century, when infectious diseases posed the greatest threat to health, health
was viewed as the absence of disease or injury. Disease causation was usually
described using simple causal models, epitomized by the germ theory (i.e., an
infectious agent alone was responsible for disease) and theories of Mendelian
inheritance (i.e., a single gene alone produced the effect observed), in which cause
and effect were immediate. Even if not always observable, the mechanisms were
simple, singular, and presumably understood.

Public health monitoring and surveillance systems instituted at the begin-
ning of the 20th century focused on measures of survival and used mortality rates
for different conditions and age groups (neonatal, infant, and child) as the pre-
dominant measures of health. During the first half of the 20th century, the grow-
ing and changing medical profession and the health care delivery system also
defined health as the absence of disease. Common indicators of health included
the numbers or rates at which a disease affected members of a population. The
International Classification of Diseases and Related Health Problems (ICD),
which dates back to an 1891 international statistical congress, was originally codi-
fied as a standard for health measurement by classifying causes of mortality. The
ICD was adopted by the World Health Organization (WHO) in 1948 and has
been revised every 10 years. It is used as the basis for diagnostic coding in the
United States and throughout the world. It makes possible systematic recording,
analysis, interpretation, and comparison of both morbidity and mortality data
across geographic, national, and temporal boundaries (Chatterji et al., 2002).

This classification continues to develop with evolving notions of health. The
new International Classification of Functioning, Disability, and Health focuses
not only on impairments of body parts and systems, but also on individual par-
ticipation in daily activities and on the interaction between disorders and
environments that alter functioning (Chatterji et al., 2002).

Changing patterns of morbidity and mortality, routine treatment of infec-
tious diseases, and the increased prevalence of chronic conditions caused shifts in
ideas about health. Models of health promotion and disease prevention began to
account for the influence of dietary and exercise behaviors, as well as for expo-
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sures to multiple influences over longer time frames. This is well illustrated in
how various behavioral influences (e.g., poor diet, lack of exercise) interact with
genetic influences to affect the development of obesity and how multiple influ-
ences (e.g., genes, exposure to allergens and antigens, family behaviors, physical
and social environments, health services) affect the development and severity of
childhood asthma (Evans and Stoddart, 1990, 2003).

In the United States, the high cost of chronic conditions and the high propor-
tion of elderly people who have one or more of these conditions have led to a
primary focus on these aspects of health. As multiple influences on health became
better understood, the notion of health as a positive capacity and a prerequisite
for a range of human accomplishment took root, elevating the importance of
both disease prevention and health promotion (Breslow, 1999).

Precise definitions of health, emphasizing negative, normative, and positive
notions of health, have been debated for centuries (Institute of Medicine, 2001b,
p. 21). Over time, there has been growing recognition that health is more than the
absence of disease. This concept was most dramatically articulated in 1948 by
WHO with the following definition (which remains their current definition):
“Health is a state of complete physical, mental, and social well-being, not merely
the absence of disease or infirmity.”

Several recent reports from the National Academies have reviewed issues in
the definition and measurement of health for various specific purposes. These
include studies focused on (a) better understanding of the interplay of biological,
behavioral, and social influences on health outcomes (Institute of Medicine,
2001b); (b) improving performance monitoring of community health services
(Institute of Medicine, 1997); and (c) defining the future research agenda in the
behavioral and social sciences for the National Institutes of Health (National
Research Council, 2001). Each of these previous reports, as well as several others,
highlights the advantages and disadvantages of various definitions, but in none
has the primary focus been directed toward children’s health issues. Each, how-
ever, emphasizes the importance of notions of positive health and the interplay of
multiple individual and environmental factors.

Many critiques of previous definitions focus on their breadth: what is in-
cluded and what is excluded. For example, while the WHO’s broad and compre-
hensive definition of health has been used extensively to exhort and advocate for
new health interventions and policies, it has also been criticized as being overly
inclusive of all human endeavors and very difficult to apply for the purposes of
health measurement (Institute of Medicine, 2001b; Young, 1998; Evans and Stod-
dardt, 1990). Similarly, while there are advantages to biologically based defini-
tions of health, including the specification of precise biomarkers, such definitions
cannot capture all the important and commonly understood components of
health, such as the capacity to respond to stress or resist disease.

From a medical perspective, health is still defined largely as freedom from
injury, disease, or disability. However, the medical community is increasingly
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concerned that definitions of health that focus on the absence of disease ignore
other aspects of health as well as future health. This void has become more of an
issue as the knowledge base and the capacity to measure influences on health have
increased.

From a population health perspective, operational definitions of health that
focus on measures of morbidity and mortality have also been criticized, because
they do not account for the intersection of health and behavior (Evans and
Stoddardt, 1990; Institute of Medicine, 2001b). They also fail to incorporate
mechanisms for linking health to the multiple influences on health outcomes.
The Institute of Medicine (1997) concluded that a broad definition of health that
embraces well-being as well as the absence of illness is necessary for effective
community efforts aimed at improving health.

Building upon the abundant evidence that children’s health has special char-
acteristics, the committee sought a comprehensive and integrative definition and
conceptualization of health that reflects the dynamic nature of childhood, is con-
ceptually sound, is based on the best scientific evidence, and provides a basis for
both measuring and improving children’s health. A recent collaborative effort of
the 15 member states of the European Union Health Monitoring Programme
came to a similar conclusion. Although the specific elements of their model differ,
CHILD—Child Health Indicators of Life and Development—proposed an ap-
proach to measuring children’s health that embraces the importance of develop-
ment, the need to consider a range of influences in order to adequately under-
stand and measure it, and the need for data to stimulate action (Rigby and Kohler,
2002). Policy makers in the United States may want to consider possible adapta-
tion of the CHILD system to the context, priorities, and data mechanisms avail-
able in the United States.

The committee was also cognizant of the increased emphasis on the preven-
tion of health threats and impairments in children, as well as on the increasingly
broad mandate for child health professionals in the United States to involve them-
selves with multidisciplinary efforts to maximize health. Such efforts are reflected
in the publication of Bright Futures, a guideline for the care of children (Green
and Palfrey, 2002). Bright Futures has designed training and education for fami-
lies, health professionals, and communities on health promotion and prevention
strategies. Recognizing that health and well-being are a result of interactions of
many biological, psychological, social, cultural, and physical factors, it strives for
comprehensive health promotion and a productive relationship between the child
health professional, children, parents, and the community.

A NEW DEFINITION OF CHILDREN’S HEALTH

For the purpose of this report, health is a characteristic of a child or group of
children, whether current, past, or future, and is defined by the committee in the
following way:
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Children’s health is the extent to which individual children or groups of chil-
dren are able or enabled to (a) develop and realize their potential, (b) satisfy
their needs, and (c) develop the capacities that allow them to interact success-
fully with their biological, physical, and social environments.

The definition proposed echoes the principles developed at the Ottawa Char-
ter in 1986 that embraced positive aspects of health and declared that to “reach a
state of complete physical, mental and social well-being, an individual or group
must be able to identify and realize aspirations, to satisfy needs, and to change or
cope with the environment. Health is, therefore, seen as a resource for everyday
life, not the objective of living. Health is a positive concept emphasizing social and
personal resources, as well as physical capacities” (Ottawa Charter for Health
Promotion, 1986). The committee refined this perspective in its definition of
children’s health to reflect the heightened importance of a developmental per-
spective and the fact that health results from the interplay of multiple influences.

The committee’s definition views health as a positive resource that gives
children the ability to interact with their surroundings and to respond to life’s
challenges and changes. Moreover, it incorporates development in the definition
and specifies a fundamental principle of development—the optimization and
maintenance of function over time. At the same time, it focuses on the intrinsic
characteristics of children and their resources for interacting with the environ-
ment.

DOMAINS OF HEALTH

Based on the committee’s expertise, current conceptualizations reflected in
various internationally endorsed classification schemes, and current research, the
committee defined three domains of health as fundamental to the assessment of
children’s health: health conditions, functioning, and health potential. This sec-
tion discusses the conceptualization of these domains. Chapter 4 outlines current
approaches to measuring the domains.

The process of developing a vibrant, flexible, and responsive measurement
strategy for representing the health of children in the United States depends not
only on a definition of health and the conceptual and theoretical underpinning of
that definition, but on how the nation operationalizes health in the assessment of
an individual child and populations of children. Specifying and relating the mul-
tiple domains of health are the central challenge of health measurement (Chatterji
et al., 2002). This section specifies the domains that should be considered part of
a national framework for measuring children’s health.

The concepts draw on various frameworks that have been proposed to ac-
count for the multiplicity of influences on health over the past several decades
(Canadian Government, 1974; Laframboise, 1973; Epstein, 1996; Wilkinson, 1992;
Marmot and Syme, 1976; Marmot et al., 1984, 1997; Berkman and Syme, 1979;
Evans and Stoddart, 1990; Institute of Medicine, 1997, 1999; Halfon and
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Hochstein, 2002; Black et al., 1980; Acheson, 1998; Starfield and Shi, 1999). Sev-
eral previous attempts to develop a way to measure health have been reviewed.
Most were developed primarily for adults rather than for children and focus on
negative aspects of health. The concepts proposed by the committee take a broader
view of health and are consistent with the conclusions of other recent Institute of
Medicine committees and the pioneering work in other nations to reconceptualize
children’s health and to measure and monitor it (Institute of Medicine, 1997,
2001b; Eiser, 1997; Eiser and Morse, 2001).

Domains to Consider and Criteria We Have Used

Measuring the multifaceted nature of health requires distinctions among
domains of health in order to assess and track its different aspects. Because health
is dynamic (i.e., both changing and changeable), constantly developing, and af-
fected by multiple factors concurrently, it is inherently difficult to measure. This
has important implications for defining and depicting domains and subdomains.
The components of health are not easily slotted into self-contained and non-
overlapping categories.

The committee viewed several criteria as crucial for identifying domains to
guide the measurement of health. These include the need to:

• Use current scientific evidence about the domains and the influences on
health and be responsive to new knowledge about influences on health.

• Be comprehensive in capturing multiple aspects of health.
• Allow for comparisons across diverse populations and developmental

stages. That is, the domains should be consistent across developmental
stages although different measures may be used for assessment.

• Be useful for assessing the nature and magnitude of the effects of different
policies and interventions on health outcomes of children.

• Recognize that previous and current health status influence subsequent
health.

Given the extended time frames and latent effects of different exposures and
changes in individual characteristics, some aspects of health may not be amenable
to immediate accountability and manipulation. Therefore, in some areas it may
not be practicable, credible, or possible to assess the effect of policy, program, or
process changes on morbidity, mortality, and the incidence of health conditions.
Instead, it may be necessary to rely on validated intermediate outcomes as proxies
for such ultimate outcomes, such as measuring known influences on health. Fi-
nally, it should be self-evident that measures must accurately reflect all of these
qualities of the model.

The committee proposes that health be viewed as having three distinct but
related domains: health conditions, a domain that deals with disorders or illnesses
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of body systems; functioning, which focuses on the manifestations of individual
health in daily life; and health potential, which captures the development of health
assets that indicate positive aspects—competence, capacity, and developmental
potential (see Table 2-1). Ideally, the science, if sufficiently advanced, would guide
the measurement of the individual’s ability to respond successfully to future
threats to health.

Health Conditions

Health conditions refer to alterations in health status reflected as disease,
injuries, or impairments or as pathophysiological manifestations of disorder (signs
and symptoms). Health conditions are usually classified using the ICD, which is
currently in its tenth edition (ICD-10). Developed for epidemiological purposes,
the ICD system permits standardized and systematic recording and analysis of
health conditions, injuries, and many common symptoms. Different categories
are used in the ICD to classify certain conditions. They may be acute and self-
limited, acute but likely to recur, or chronic; they may be anatomical, physiologi-
cal, or psychosocial. They include a wide range of specific as well as nonspecific
conditions and syndromes.

Functioning

The functioning domain reflects the direct and indirect effects of one or
more health conditions and their treatments as well as problems resulting from
multiple health problems on the daily life and activities of the child. It includes all
aspects of physical, psychological, cognitive, and social functioning as they ex-
press themselves in children’s daily activities and behavior.

Alterations in functioning have been used informally by health care provid-
ers to measure the significance of injuries and to gauge the effects of acute and

TABLE 2-1 Domains of Health

Health Conditions Functioning Health Potential

Alterations in health status Physical, cognitive, emotional, Competency and capacity in
due to disease, disability, or and social functioning physical, cognitive,
injury and deficits emotional, social well-being,

and developmental potential
Symptoms Functional deficit, disability

(disability days, bed days) Resilience

Restriction in activity (total
and by specific conditions),
morbidity burden
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chronic health conditions. While measures of physiological function fall within
the realm of health conditions, not all physiological alterations have a significant
health effect in terms of altering functioning (e.g., changes in the pigmentation of
the hair) (Ustun et al., 2002). There is rarely a one-to-one correspondence be-
tween a diagnosis and its translation into a level of impairment in daily life. Two
individuals with the same abnormal laboratory value or radiological finding may
have very different life experiences, with one unaffected or only mildly affected in
his or her daily life and the other experiencing major dysfunction.

In addition, the functional expression of a condition is heavily influenced by
the various ways in which it is modified by other factors intrinsic to the child (e.g.,
personality, comorbid conditions, genetic endowment) and the environment. For
example, a child who lives in a one-story house will experience fewer limitations
in function when experiencing joint or muscle disease than one living in a five-
story walk-up apartment.

Similarly, the level of compensatory mechanisms and treatments available
(e.g., durable medical equipment, implants, medications) will change the expres-
sion of the condition in terms of the child’s functioning. Measures of functioning
also have great meaning because of their implications for caregiving, dependence,
and the ability to participate in social roles. Another advantage of these measures
is that they permit a look at the effects of multiple conditions as well as the effects
of the conditions and their treatments, including side-effects. They provide a
common measure for assessing the health of children across conditions (Stein et
al., 1987; Stein and Jessop, 1990).

Limitations in mobility, usual activities, or full participation in school are
important aspects of physical function. Psychological function includes a wide
range of functions, both cognitive (e.g., alertness, confusion, problem-solving
ability, receptive language ability) and emotional (e.g., affect, mood, tempera-
ment). Given the profound developmental growth that takes place over the life
course of a child, these subdomains constantly change, which creates significant
challenges for accurate measurement of psychological deficits. For example, a
specific disease can cause a child to regress in emotional or cognitive capacity.
However, without repeated measurement of that child’s function, it would be
difficult to determine whether a regression had taken place.

Social functioning refers to limitations imposed on children in the realm of
their usual activities and relationships. For a young child, the subdomains of
social role function include the ability to engage in ordinary play and the ability to
attend school and participate in all school-related activities. Social functioning
also includes measures of social integration and social connection, including the
ability to make and keep friends and to play a supportive or instrumental role in
the lives of others. Culture contributes in major ways to the definition of appro-
priate social functioning, and thus this domain may have different meaning for
different subgroups.

Alterations in function include physical, cognitive, emotional, and social
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impairments and measures of functional disability (e.g., disability days, bed days,
limited activity days) and diminished developmental opportunities due to disad-
vantage caused by health condition, stigma, and social valuation. Measurement of
these alterations in functioning may include gross and fine motor deficits; oral
motor skills in a young child; alterations in physical growth and weight; and
restrictions in activity, mobility, and self-care, as well as impairments in psycho-
logical functioning (i.e., cognitive functioning, such as problem solving, receptive
and expressive language) and in social roles, such as attachment, relational capac-
ity, affect, mood, behaviors, and school dropout rates.

Health Potential

Health potential includes both health assets that provide the capacity to re-
spond to physical, psychological, and social challenges and risk states that in-
crease vulnerability to other aspects of poor health. Health potential includes
subdomains that the research literature has indicated are important measures of a
child’s capacities and reserves. Included in this domain are positive developmen-
tal assets and health capacities that provide and indicate ability to form positive
relationships, regulate emotional and cognitive states, and respond to multiple
challenges, including exposures to disease and psychological and physical stress,
among others. While to some extent this might be looked on as the positive aspect
of functioning, that is, the capacity to function in the face of threats to one’s
health, we have chosen to distinguish this domain as unique because of the inher-
ent bias toward defining functioning only as normal or deficient. Few if any
measures of functioning capture this more positive aspect of a person’s assets and
resources and of the characteristics that make them resilient.

Other characteristics described as resilience factors that fall within this do-
main include curiosity, responsiveness, reflection, imagination, self-efficacy, prob-
lem-solving ability, self-sufficiency, optimism, and disease resistance and recov-
ery (Starfield et al., 1993). All are characteristics that add to a child’s ability to deal
with and bounce back from adversity.

EVOLUTION OF THE COMMITTEE’S MODEL

The committee sought to develop a model of health that depicts how a vari-
ety of influences interact over time to produce health. One model that reflects
considerable progress in this regard is put forward in Healthy People 2010 (U.S.
Department of Health and Human Services, 2000) (see Figure 2-1). It shows the
interaction of biology and behavior and the interactions of the physical and social
environments on both. It also reflects the influence of public policies and inter-
ventions and of access to quality health care on the health of individuals and
groups.
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For the committee, the model falls short for use with children because it does
not reflect the dynamic and developmental nature of children’s health and is too
narrow in its view of determinants or influences on health; for example, it fails to
articulate the importance of cultural factors or to recognize the importance of
services other than health care. Health results from complex interactions of many
aspects of the child’s environment, genetic endowment, and behavioral responses
that constantly influence and affect one another. Several principles of this dyna-
mism are critical to a full model of children’s health.

Health and Development

Development is important in the biological and behavioral processes that
determine health capacities, optimize function, preserve health, and lead to the
presence or absence of disease throughout life. Cumulative experience, inherent
adaptive capacities, dynamic interactions with physical, social, and cultural envi-
ronments, and genetic predisposition all interact to determine developmental
trajectories (Institute of Medicine, 2001b; National Research Council and Insti-
tute of Medicine, 2000; Hertzman, 2000; Halfon and Hochstein, 2002). A growing
body of scientific research specifies the biological mechanisms and physiological

FIGURE 2-1 Model used by the Healthy People 2010 report.
SOURCE: U.S. Department of Health and Human Services (2000, p. 30).



A NEW CONCEPTUAL FRAMEWORK 39

pathways that determine the way health develops (Halfon and Hochstein, 2002;
Keating and Hertzman, 1999). Early health is an influence on future health. Health
and health influences interact throughout childhood. Several considerations rel-
evant to children’s health are developmental in nature: critical and sensitive peri-
ods in children’s development, the importance of timing and multiple time
frames, the age-specific patterns and distributions of children’s health influences,
the importance of transitions, and the long reach of childhood.

Sensitive and Critical Periods

Children’s development includes both sensitive and critical periods. Sensitive
periods refer to times when a child is especially receptive to certain kinds of
environmental influences or experiences, good or bad, and the ideal time to pro-
vide or to avoid them. Critical periods refer to times when certain experiences or
influences have a deterministic (positive or negative) effect; the health effect would
not occur from the same exposures at other times (Ben-Shlomo and Kuh, 2002).

Many examples of influences on children’s health have vastly differing effects
at different developmental ages and stages. Although the terms sensitive and criti-
cal are used interchangeably in this report, the committee recognizes that there
are relatively few, if any, critical periods outside the biological area. Examples of
critical developmental periods include exposure to specific influences during fetal
development (e.g., rubella, folic acid, ionizing radiation) or during adolescence
(e.g., mumps). The need for appropriate stimulation and interaction in infancy
and early childhood in order to develop appropriate vision, language skills, and
attachment is an example of a sensitive period. The timing of experiences and
exposures to certain health influences are important considerations when assess-
ing children’s health. In addition, exposures and experiences during sensitive and
critical periods affect not only the current health of children but also their future
health and functional capacities.

Timing and Multiple Time Frames

The timing of specific influences on the development of health conditions
and health trajectories is important to consider when measuring children’s health
(Halfon and Hochstein, 2002). Assessment of health at a single point in time
provides only a snapshot of a dynamic process. It is also important to consider the
developmental trajectory of the health of a child over time, both for individuals
and within groups. What may appear as good or impaired health at one stage may
change over time. Some influences may exert their effects rapidly, while others
remain latent and alter subsequent health or cumulate (often in conjunction with
other influences) to manifest their effects much later in life.
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Patterns and Distribution of Children’s Health Influences

The patterns and distribution of children’s health influences are age specific.
A child’s development occurs explosively in the first years of life, gradually be-
comes slower with advancing age, and again accelerates during adolescence, so
that their relative salience varies with age or developmental stage (Bogin, 2001).
For example, in young children, family-related influences are a major factor on
health and development, with neighborhood, schools, and peer group playing a
greater role as individuals age (Nordio, 1978; Rutter et al., 1997; Wadsworth,
1999; Halfon and Hochstein, 2002).

Transitions

Transitions present special challenges and windows of opportunity. As chil-
dren move from one stage to another, new demands and stresses may influence
their health. At several points (e.g., birth, entry into school, puberty) children
must negotiate new environments that challenge adaptive mechanisms in new
ways. At the same time, transitions provide an opportunity for growth and mas-
tery and are critical times for interventions (Baltes, 1997; Brazelton, 1995; Graber
and Brooks-Gunn, 1996).

The Long Reach of Childhood

There is growing awareness that childhood has a long reach on future health.
Several recent reports have emphasized the importance of prenatal and early
postnatal development on lifelong health and well-being (Institute of Medicine,
2001b; National Research Council, 2001). For example, birthweight has been
shown to be directly related to later cardiovascular disease (Barker, 1998; Ben-
Shlomo and Kuh, 2002).

Influences on Health Are Multiple, Interactive, and Changing

In the committee’s view, another set of changes to the model of children’s
health should adequately represent the multiple and interacting influences on
health.

Multiple Influences

At any given time, multiple present and past influences affect children’s current
health. Health results from the interaction of genetics and children’s environ-
ments. As discussed in Chapter 3, there are many ways in which the environment
interacts with and affects the expression of genetic potential, or vice versa. While
biological, psychological, behavioral, social, cultural, economic, and physical in-
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fluences are individually important, these factors usually do not operate alone,
but interact with one another over time (Engle, 1977; Sameroff and Fiese, 2000).
Factors in the social, physical, and cultural environments can influence individual
biological and behavioral manifestations of health, suggesting that biology and
behavioral outcomes are not often independent (Institute of Medicine, 2001b).
Our model presents the multiple influences on children’s health in the following
categories: children’s biology and behavior; their social environments, including
family, community and culture; their physical environments; services; and policy.

Influences Interact

Multiple influences co-occur and interact over time. Individuals influence and
are influenced by their families and the social networks and organizations in
which they participate (e.g., child care, schools, places of worship), the commu-
nity of which they are part, and the society in which they live (Institute of Medi-
cine, 2001b). This concept of intertwined influences (Bronfenbrenner, 1979;
Bronfenbrenner and Ceci, 1994; Boyce et al., 1998) also captures the dynamic
interactions among these constantly changing and interacting contexts.

Evidence from research on human development indicates that these mul-
tiple contexts broaden and deepen for individuals as they age, serving to channel
and reinforce influences into developmental pathways (Boyce et al., 1998;
Dawson et al., 1994, 2000; Halfon and Hochstein, 2002). Many influences co-
occur, so that the effects of poverty, for example, may occur through multiple
factors, such as poor nutrition, educational opportunity, and neighborhood vio-
lence (Bronfenbrenner and Ceci, 1994). The nature and strength of such interac-
tions differ across the life span, and early influences may set in place a series of
vulnerabilities and strengths that change the effects of later influences.

A NEW CONCEPTUAL MODEL

To more accurately reflect the dynamic process of multiple, interacting influ-
ences from which children’s health evolves, the committee proposes a new con-
ceptual model. Our model builds on the categories of Healthy People 2010 but
adds to them and views them as a kaleidoscope. In a kaleidoscope, individual
pieces of colored glass are arrayed in a fixed form but in a variety of colors and
shapes based on how the specific colors and shapes of glass interact when the
kaleidoscope is turned. So too do the results of specific influences on health
change as the influences change and interact over time and throughout develop-
ment to produce health (see Figure 2-2).

In our model, the various influences are presented as overlapping circles that
interact within the broader context of policy and services. The relative impor-
tance of individual influences varies over time as children move into new devel-
opmental stages and the influences interact; the pattern of health that emerges
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also varies. The model illustrates that the effect of influences will vary based on
both time and stage of development. Since development is an uneven process,
with periods of rapid growth and periods of relative quiescence, it is not synony-
mous with time, nor is it the same from child to child, and the interaction of
various influences changes with both time and developmental stage.

As children age, the kaleidoscope turns and the patterns change, reflecting
their changing health. At some ages, these turns are very rapid, reflecting substan-
tial developmental change; at others they are less so (though still more rapid than
in adults). Each turn incorporates the previous elements, including the child’s
former health, and casts them in new light. All affect the child’s present and future

FIGURE 2-2 A new model of children’s health and its influences.
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health into adulthood and old age. Because this notion of health is not static,
multiple time frames must be addressed. With each turn of the shaft, the pattern
will be altered, if only slightly; some effects may not manifest until later in a
child’s life. The spheres, representing influences, overlap each other so that the
final pattern is not just a collection of distinct health influences, but rather a
display of the interactions among the spheres of influence. The relative salience of
different influences also varies by developmental stage. Although the figure shows
each sphere to be of equal size, the relative sizes of the spheres are dynamic.

Criteria for the Measurement of Children’s Health

The criteria used in other national, state, and local health measurement ini-
tiatives can inform understanding of how health is and should be measured.
Certain common criteria emerge from a review of several of these other efforts as
useful guideposts for selecting individual domains and indicators as well as in
selecting a set of indicators (Institute of Medicine, 1999, 2001b; National Com-
mittee for Quality Assurance, and others). The committee has adopted a common
set of criteria for guiding the selection of domains and indicators and for assessing
the gaps that currently exist in the information collected on children’s health.
Thus, measures of children’s health (domains and indicators) should be impor-
tant, valid and reliable, meaningful, culturally appropriate and relevant, sensitive
to change, and feasible to collect.

• Important—the domains and indicators should account for all important
aspects of current or future health outcomes.

• Reliable and valid—measures should be reproducible over repeated mea-
surements and observers. Validity implies that a measure has meaning in terms of
the intended concept in a way that meets several different types of scrutiny.

• Meaningful—domains and indicators should capture the special health
attributes of children including their developmental vulnerability and potential,
patterns of morbidity and mortality that distinguish children from adults, as well
as their evolving independence. They should also provide a way to assess and
track disparities that may start in childhood and be compounded over time.

• Culturally appropriate and relevant—measures should reflect the full ar-
ray of health as understood by different subgroups and should be psychometri-
cally demonstrated to assess comparable domains across groups.

• Sensitive to change—measures should be sufficiently sensitive to measure
meaningful changes. For example, a measure that would distinguish only between
alive and dead would have relatively little use in assessing the changes in health of
a child or group of children over time.

• Feasible to measure—measures should be sufficiently useful and practical
for information collection that they generate a constituency that has the political
will to use them.
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Measurement of Children’s Health

Additional features are crucial for the measurement of children’s health to be
useful from a policy perspective. In the committee’s view, any approach to mea-
surement should:

• Contend with the relationships between health at one point in time and
future prospects (health expectancy).

• Allow for gradations of measurement, as well as thresholds that can be
used to facilitate decisions about which individuals or populations are in
need of intervention. Thus it should be useful at different points on the
spectrum, for example from excellent to poor health.

• Track changes in children’s health over time and consider developmental
stages.

• Be developed in a manner that protects privacy and confidentiality.

As this report makes clear, few measures currently meet these standards.
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3

Influences on Children’s Health

Children’s health is determined by the interaction of a multitude of influ-
ences, reflecting complex processes. We divide these influences into bio-
logical, behavioral, and environmental (physical and social) even though

our model of children’s health views their effects as highly intertwined and diffi-
cult to isolate. This chapter provides a summary of published literature and a
framework for understanding those influences.

OVERVIEW

Biological influences as discussed in this chapter include genetic expressions,
prenatal influences, as well as biological constraints and possibilities created by
perinatal and postnatal events plus prior states of health. Behavioral influences
include the child’s emotions, beliefs, attitudes, behaviors, and cognitive abilities
that affect health outcomes. Environmental influences are wide-ranging and in-
clude infectious agents, toxins such as lead and air pollution, and social factors
such as loving interactions with caregivers, socioeconomic resources in the family
and community, and peer relationships, segregation, racism, culture, the avail-
ability and quality of services, and policies that directly or indirectly affect these
other interactive influences (see Box 3-1).

The role and effect of biological, behavioral, and environmental influences
change as children grow. For example, a pharmacological agent like thalidomide
is highly toxic within a narrow window during pregnancy but not afterward, an
attachment to a caring adult is especially critical during infancy, and peer influ-
ences appear to grow steadily from toddlerhood through adolescence. Even within
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BOX 3-1
Organization of Influences on Children’s Health

Children’s biology

Children’s behavior

Physical environment
• Prenatal exposures
• Childhood exposures
• Home, school, and work settings
• Child injury and the provision of safe environments
• The built environment

Social environment
• Family
• Community
• Culture
• Discrimination

Services

Policy

a childhood stage, health influences can act in very different ways because of the
differing cultural interpretations that families attach to them.

While biology, behavior, and environmental categories are useful for orga-
nizing our discussion, it is important to understand that healthy development is
not the product of single, isolated influences or even types of influences. Warm
and nurturing parenting is an important family influence, but prematurity or
visual impairment can make an infant unresponsive to a mother’s initial nurtur-
ing. Mothers may react with apathy or disinterest, which produces even more
withdrawal on the part of the infant (Lozoff, 1989). While simplified schematics
or models help to organize understanding of the influences on children’s health
both during childhood and beyond, life is not as simple as these models suggest.

One caveat should be kept in mind in reading through the following review
of evidence. Few of the cited studies drew their evidence from randomized experi-
ments. And few if any of the nonexperimental studies included all relevant vari-
ables in their data and analyses. Thus, the findings reported in these studies are
likely to suffer from exclusion of potentially important categories of influences, so
that the associations that are reported as being important may be due to their
associations with a more important or equally important characteristic, or due to
interactions with other types of factors so that their effect may be manifested
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primarily or only in certain population groups. A related problem is that few of
the cited studies include data that represent the whole population of children.
Thus, the findings that are reported as significant may be significant only in the
population studied or similar populations. Nonetheless, the committee found the
evidence to be sufficiently compelling to warrant inclusion when there was a
plausible, well-supported connection between the influence and health.

Moreover, inferences about the relative importance of the variety of influ-
ences are heavily dependent on the nature of the theoretical models that underlie
statistical analysis. If more proximal influences are mixed with more distal ones,
they may appear to have stronger effects, even in situations in which more distal
factors are operating on a multiplicity of proximal influences and therefore have
cumulatively greater effect overall. Thus, future research should adapt more ap-
propriate pathway techniques to help to sort out the patterns by which the influ-
ences interact to produce different states of health.

Finally, the relative lengths of the following sections are not meant to signify
the relative importance of the influences. For some, the prevalence is less well
known than for others. From the viewpoint of influences on population or sub-
population health, the relative frequency of the different influences is at least as
critical as the degree of the risk that they pose to individuals. Additional research
is needed to refine understanding of the relative contribution of each of the
influences and the relevance of each across a variety of social and cultural groups.

CHILDREN’S BIOLOGY

A child’s biology determines how physiological processes unfold and how
organ systems adapt to outside influences. Biological response patterns, including
responses to stress, novel situations, and primary relationships, can directly and
indirectly influence other biological, cognitive (learning), and behavioral pro-
cesses. The term “biological embedding” has been used to describe how the exter-
nal environment influences and shapes the biological environment (including the
central nervous system), which in turn changes the way the individual interacts
with the external environment (Hertzman, 1999).

Genes

DNA provides the blueprint for life. The units of heredity, or genes, are
specific sequences of DNA that code for proteins that affect the particular physi-
ology and anatomy of an individual. All cells contain the full array of genes but,
depending on the cell type, some are expressed while others are not; for example,
certain genes coding for proteins in the retina are expressed in the cells of the eye,
but not in the pancreas cells.

Disruptions in genes can be caused by events before, during, or after concep-
tion and may produce disorders immediately or later in life. A parent can pass on
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a defective or abnormal gene or set of genes, a malfunction can occur during
combination of maternal and paternal DNA, or exposure to an outside substance
or condition can occur after conception that alters the genes in the fetus. Physical
and social environments (e.g., family, community, school, culture) interact with
and influence these biological processes.

Influences of Genes on Responses to Different Environments

Classically, genes have been considered to be the “instructions” for building
proteins, although it is clear now that they have other functions as well. A gene
may affect health as a result of the interaction of its protein product with another
aspect of a child’s biology. The combinations of these interactions may result in
an enhanced, worsened, or inconsequential change in health status. For example,
sometimes an alteration in the gene (i.e., mutation) is identified due to the pres-
ence of a particular disease state, or it can be deduced that an individual with the
mutation has a high probability of developing a particular disease. Understanding
the biological pathway of the disease and its interactions with other biological
processes facilitates treatment options by modifying the causal path. In the case of
Huntington’s disease, for example, the disorder appears to be in part mediated by
glutamate excitotoxicity; giving patients a substance that blocks this effect (gluta-
mate receptor antagonists) interrupts this pathway and may retard the manifesta-
tion of the disease (Ferrante et al., 2002). The influence of genes on health always
exists in an environmental context; in the next sections we describe how genes
affect behavior and the physical and social environments.

Genes and Behavior. That genes affect behavior has been amply demonstrated
in honeybees (Ben-Shahar et al., 2002) and higher animals (Ruby et al., 2002;
Chester et al., 2003; Hendricks et al., 2003). Examples in humans are being rap-
idly discovered, including genes that influence the relationship between exposure
to trauma and susceptibility to posttraumatic stress disorder (Stein et al., 2002),
genetic polymorphisms that protect against alcoholism (Wall, Carr, and Ehlers,
2003), mutations that result in sleep disorders (Wijnen et al., 2002), and several
genes that are associated with simple phobias (Gelernter et al., 2003).

Genes and the Physical Environment. The physical environment includes ubiq-
uitous agents (e.g., ultraviolet light, amino acids and sugars in the diet, noise,
speech) and somewhat less universally encountered ones (e.g., loud music, medi-
cations, pollutants). Some genes result in poor outcomes following common en-
vironmental exposures (e.g., phenylketonuria with phenylalanine, galactosemia
with galactose, xeroderma pigmentosa with ultraviolet light exposures). Indi-
viduals with these genotypes are likely to be affected by the disease because they
have a high chance of being exposed to the physical environmental agent. In
some cases, the physical environment can be modified to improve outcomes
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(e.g., a phenylalanine-free or galactose-free diet may improve IQ, no sunlight or
ultraviolet exposure may reduce skin cancers). There are also gene alterations
resulting from uncommon physical environmental exposures that affect health.
Examples include a higher risk of lung cancer in individuals lacking glutathione
S-transferase mu who smoke (Perera et al., 2002) and noise-induced hearing loss
in some individuals exposed to high levels of noise—the gene or genes in this
case are just being discovered (Kozel et al., 2002). These genes are known as
susceptibility genes. An example of a positive susceptibility gene to a physical
environmental agent may be that for perfect pitch. It appears that individuals
with exposure to music and a family history of perfect pitch are more likely to
acquire perfect pitch (Alfred, 2000).

Genes and the Social Environment. The identification of genes that confer sus-
ceptibility to adverse or beneficial responses following exposure to diverse social
environments has only just begun. In one study, abused children with a genotype
conferring high levels of neurotransmitter-metabolizing enzyme monoamine oxi-
dase A expression were less likely to develop antisocial problems in adulthood
(Caspi et al., 2002). The risk of developing alcohol abuse or dependence also
appears to have both a genetic susceptibility and a family influence (Macciardi et
al., 1999; McGue et al., 2001), as does the risk for relapse and poor outcomes
with schizophrenia (Campbell, 2001).

Characteristics of Gene-Environment Interactions

The expression of certain genetic characteristics depends on the environment
in which they occur. Thus, gene expressions that lead to a disease in one context
may not lead to a disease, or may result in a different disease, in another context
(Holtzman, 2002). Inheriting a single copy of the hemoglobin S gene makes an
individual resistant to malaria (Aidoo et al., 2002). However, inheriting two such
genes gives the individual sickle cell anemia, a severe disease. Outside of malaria-
endemic areas, sickle cell trait, the inheritance of one copy of hemoglobin S, has
no known adaptive benefit and may be maladaptive. A single cystic fibrosis gene
has been postulated to be protective against diarrheal diseases such as cholera,
conferring a survival advantage to individuals who carry one copy of the gene
(Rodman and Zamudio, 1991). However, individuals with two such genes have
cystic fibrosis, a severe disorder with altered pulmonary and gastrointestinal func-
tion. Other examples of genes with positive influence also exist in given environ-
ments. The gene or genes that confer protection from cancer (Gonzalez et al.,
2002; Reszka and Wasowicz, 2002) have been described.

Genes may confer susceptibility only during a specific span of time, referred
to as a critical period. For example, 20 percent of children are extremely sensitive
to thalidomide during a critical 15-day period from day 20 to day 35 of gestation,
although the gene or genes responsible for this enhanced sensitivity have not yet
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been identified (Finnell et al., 2002). Presumably there are narrow windows of
rapid development throughout childhood, including puberty, but critical win-
dows of sensitivity to disruption have not been adequately described (Selevan et
al., 2000). The complex interrelationships between genetics and environmental
stimuli are not clearly defined and are an active area of current research.

Gene Expression

Understanding of the genome has rapidly expanded the study of the ways in
which genes interact with diverse influences (e.g., physical and social environ-
ments) to affect health. Expression of genes (the amount of the protein encoded
for by the gene) has a profound influence on the health of the individual. Gene
expression is determined by many factors, such as promoters, regulators, mu-
tagens/carcinogens/teratogens, X-inactivation, message stability, rate of protein
degradation, prior exposures, all of which are affected by the environment. Inter-
actions between genes and the environment influence different physiological path-
ways and adaptation (Holtzman, 2001) and may lead to adaptive or maladaptive
phenotypes. An interesting example is the hygiene theory of childhood asthma,
which postulates that children living in hygienic, low-pathogen environments
develop an imbalance between two types of immune cell classes (TH1 and TH2).
Children with an imbalance of TH1 and TH2 are more likely to develop allergies
and asthma when confronted with allergens. When children live in low-hygiene,
high-pathogen environments, they develop a strong system of immune regulators
(a balance between TH1 and TH2 cells), and they are less likely to develop aller-
gies or asthma (Yazdanbakhsh et al., 2002). Children living on farms or in homes
with at least two cats or dogs in the first year of life have been shown to have
significantly lower rates of allergic sensitization tested at 6–7 years (Ownby et al.,
2002).

Healthy development depends on gene expression being responsive to
changes in the environment. For example, the radical change in the environment
at birth is responsible for changing the expression of genes to enable the baby to
make the transition from intrauterine to extrauterine life. These include the pro-
duction of proteins that close the ductus arteriosus (Kajino et al., 2001), alter lung
liquid absorption (Matalon and O’Brodovich, 1999), produce barrier function in
the skin (Harpin and Rutter, 1983), produce immunoglobulins, and alter gene
expression in brain development. Thus, to be healthy, newborns must make pro-
found changes in gene expression as they transition from intrauterine to extrau-
terine environments.

Converging findings from genetics and molecular biology demonstrate that a
host of internal and external signals can stimulate or inhibit gene expression,
including subtle factors such as the light-dark cycle (Hegarty, Jonassent, and
Bittman, 1990) and tactile stimulation (Mack and Mack, 1992). This pattern of
contingency is now recognized as part of the normal process of development in
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embryology and developmental biology, and there is a growing body of literature
demonstrating how factors, including internal neural and hormonal events and
external sensory events, activate or inhibit gene expression during individual de-
velopment (see Davidson, 1986, 2001; Gilbert, 2000; Holliday, 1990).

Body Stores

Chemicals in the environment (air, water, dirt, dust, food) move into the
body across such biological barriers as skin, lungs, and the gastrointestinal sys-
tem. Exposure is considered to be contact of the agent with the biological barrier;
following exposure, the agent crosses the barrier and is found inside the body (the
internal dose). After uptake or absorption across the barrier, chemical agents
(including drugs) are distributed throughout the body, metabolized, and elimi-
nated (U.S. Environmental Protection Agency, 2003; Atkinson et al., 2001).

The rate of elimination varies substantially for different agents; some are
eliminated in a matter of minutes; others may be found in the body for years
following exposure. The amount of chemical/biochemical/vitamin/mineral stored
or measured in the body is called the “body stores” or “body burden” of that
agent. The committee has adopted the term “body burden” in this report. Body
burdens of a chemical or drug represent the amount of cumulative exposure and,
in some instances, can be transferred to another individual (e.g., from a mother to
the fetus or infant through the placenta or in breast milk).

Body burdens can improve or harm health, based on their biological charac-
teristics and presence during certain periods of development. Maternal body bur-
dens of either lead or polychlorinated biphenyls (PCBs) impair the cognitive
function of offspring if present during critical periods during fetal development
(Gomaa et al., 2002; Lai et al., 2002). A body burden of lead in the bones of young
children has been associated with poor social behavior (Needleman et al., 2002;
Wald et al., 2001), poor cognitive performance or development (Lanphear et al.,
2003; Rogan and Ware, 2003), and impaired pubertal progression (Selevan et al.,
2003). The relative impact of body burdens varies with developmental stage.
Relatively lower body burdens of organic mercury will reduce cognitive develop-
ment in young children more than at older ages (U.S. Environmental Protection
Agency, 2000c; National Research Council, 2000).

Some body burdens can have positive impacts on healthy development. For
example, maternal body burdens of folate during the early first trimester of preg-
nancy significantly reduce the risk of a baby with a neural tube defect (Wald et al.,
2001). Adolescents with higher levels of folate also have a significantly decreased
risk of juvenile hypertension (Kahleova et al., 2002), and adults with high folate
stores appear to be at substantially lower risk of cardiovascular disease (Wald,
Law, and Morris, 2002). Some body stores that are beneficial at lower levels can
become harmful at higher levels: a baby’s appropriate body burdens of iron will
improve cognitive outcome, but an inappropriately high body burden of iron
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potentiates oxidative stress (Rao and Georgieff, 2001) or can cause iron overload
disease. Low maternal or fetal levels of vitamin A are associated with developmen-
tal disease, as are high levels.

The impact of some body burdens vary across time and, to be understood,
must be assessed at different times. For example, a maternal body burden of PCBs
causes exposure to both the fetus and to the newborn via breast milk. Body
burdens at one time may also impact measures of health in later time frames. A
child who has received treatment for Hodgkin’s lymphoma, increasing the
genotoxic body burden, is at risk for secondary cancers (Hack et al., 2002).

Early Programming

While not without controversy (Huxley et al., 2002), there is a growing litera-
ture on the potential role of “perinatal programming,” referring to the processes
in which specific influences during critical or sensitive periods of development
can have lifetime consequences by altering metabolic pathways and other physi-
ological systems. This appears to be a special case of the more general phenom-
enon of how environmental influences can be embedded in biology during criti-
cal and sensitive periods of development.

In humans, the relationship between fetal growth, postnatal growth, and the
risk of such diseases as hypertension, coronary heart disease, and non-insulin-
dependent diabetes have been frequently studied (Bertram and Hanson, 2002;
Barker, 1998). Both human epidemiological and animal experimental studies sup-
port the hypothesis that relative undernutrition in the fetus results in significant
and relatively permanent changes in important physiological systems (Nathani-
elsz, 1999). Perinatal programming indicates that sensitive or critical periods of
development may have lifelong effects and influence the development of chronic
diseases later in life (Ingelfinger, 2003). However, it does not discount the poten-
tial effect of the external environment (Seckl, 1998; Ingelfinger and Woods, 2002;
Falkner, 2002; Roseboom et al., 2001) in modifying the effects.

Fetal undernutrition is believed to induce persistent changes in several meta-
bolic pathways, but the exact mechanisms are only now being pieced together
through a range of animal experiments and human measurement studies (Seckl,
1998; Barker, 1998). Because it is likely that events occurring at other times modify
prior influences, there is a growing interest in understanding the predisease path-
ways and biological changes that occur prior to the recognition of a vast array of
clinical outcomes. Currently many of these predisease markers are either below
current limits of detection or produce changes that are not currently measured on
a routine basis (Lucas et al., 1999; Keller et al., 2003; Ingelfinger, 2003).

Examples of such programming during particular sensitive or critical periods
of development are coming to light. For example, low numbers of nephrons are
associated with hypertension, and it has been shown that individuals whose moth-
ers experienced severe protein-calorie malnutrition during the third trimester,
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when nephron development takes place, are most at risk of hypertension (Rose-
boom et al., 2001; Keller et al., 2003). Outcomes associated with programming
early in life may also promote health. For example, rats receiving high levels of
licking and grooming as pups are less fearful compared with rats that received low
levels of licking and grooming (Francis et al., 2002). The mechanism for this
change in behavioral programming appears to be the influence of maternal lick-
ing on gene expression during a critical period of development and subsequent
changes in the development of synaptic receptor sites for specific neurotransmit-
ters (Francis et al., 1999).

Similar environmental influences on the development of behavioral path-
ways have been described in rhesus monkeys (Champoux et al., 2002), and stud-
ies of premature human infants show substantially greater increases in body
weight after introduction of massage therapy (Field, 2002). In contrast, disrup-
tion of maternal bonding during infancy has been shown to have profound nega-
tive effects on later relationships (National Research Council and Institute of
Medicine, 2000).

CHILDREN’S BEHAVIOR

As used in this report, behavior refers to a child’s emotions, beliefs, cogni-
tions, and attitudes, as well as his or her overt behaviors. Some behaviors are
planned and deliberate; others are reflexive, impulsive, and contingent on envi-
ronmental circumstances. A child’s emotions, beliefs, and attitudes affect health,
principally through the way they modify a child’s explicit and overt behaviors,
such as his or her health and life-style choices. These in turn alter the child’s
eventual health outcomes. Examples include social and interactional behaviors
(e.g., compliance with parental requests, peer interactions), health preventive
behaviors (e.g., avoiding smoking, driving with a seat belt, choosing good friends),
or illness-management-related behaviors (e.g., behavioral adherence with a treat-
ment regimen or health care appointments).

Health-related behaviors may be health promoting (those that increase the
likelihood of future health, such as regular balanced diet and exercise) or health
impairing (those that adversely cause actual morbidity or mortality, such as smok-
ing, drinking, or reckless driving). A body of recent research suggests how these
behaviors develop and describes the role of family, peers, and social environment,
including media, in shaping this developmental process (Tinsley, 2003). While
behaviors like smoking, drinking, and exercise are known to affect later health, it
is not clear how these behaviors develop in childhood (McGinnis and Foege,
1999).

Often these health behaviors are considered proxies for health, even though
they may not necessarily constitute health per se. Some health policies attempt to
change youth behaviors that are thought to affect health. An example is the re-



54 CHILDREN’S HEALTH, THE NATION’S WEALTH

quirement for regular school attendance, which may both reflect current health
and exert effects on a given child’s likelihood of future health.

Behavioral influences on children’s health are often reciprocal, both influ-
encing and influenced by parents, peers, and others. For example, parenting style,
family traditions, and peer influences affect not only fairly simple youth behav-
iors, such as compliance with behavioral requests or participation in health pre-
vention programs (Patterson and Fisher, 2002), but also more complex behav-
iors, such as participation with disease management regimens. This section focuses
on the internal psychological factors that underpin children’s behavior, with im-
plications for subsequent health outcomes.

Emotions, Attitudes, and Beliefs

In addition to the influence of explicit behaviors on health, a child’s internal
emotional, attitude motivation, or belief states may exert effects on health. For
example, research on both adults and children has shown direct relationships
between internal attitudinal and personality factors and health outcomes, per-
haps through mechanisms that link internal emotions, attitudes, and beliefs with
stress reactions and immune responses (Berry and Worthington, 2001; Herbert
and Cohen, 1993; Kiecolt-Glaser, 1999, Lawler et al., 2000). Thus, external events
perceived as stressful by a child may function as triggers for an asthma or inflam-
matory bowel disease flare, over and above any biological exposure or adherence
to therapy (Rietveld and Prins, 1998; Santos et al., 2001). Presumably such effects
are conveyed through a child’s emotional arousal states, which in turn result in
physiological changes, such as increased pulse and elevated blood pressure, glyce-
mic, and immune responses. This research has solid empirical support in both the
adult human and animal research fields (McEwen, 1998; Seeman et al., 1997), but
it is less firmly established for children.

Behavioral Adaptations

The hallmark of childhood is the constant exposure to new developmental
challenges. As children acquire new physical and cognitive skills and experiences,
their behaviors change. They explore, practice, and experiment and as a result
they change and are changed. The resulting behaviors are both manifestations of
their health and have significant implications for it. At each new exposure, the
child may respond in a variety of ways that in turn unleash a variety of reactions
in his or her caregiver and in others around him.

From birth, infants recognize, prefer, and are soothed preferentially by their
mother’s voice (Mehler et al., 1978; DeCasper and Fifer, 1980). They suckle more
in response to it (Mehler et al., 1978), and mothers in turn are gratified by their
ability to sooth their children (Klaus et al., 1972). Thus the beginnings of attach-
ment are initiated. As an infant continues his or her explorations and trials, which
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themselves influence health, they produce reactions from caretakers that in turn
further affect the infant’s behavior and health. One of the first developmental
challenges faced by an infant is adaptation to extrauterine life. Low-birthweight
infants experience more difficult transitions and are more likely to be fussy dur-
ing social interactions and less likely to smile and vocalize (Beckwith and Rodning,
1992; Barnard and Kelly, 1990). These infant reactions in turn impose stresses on
the parent, which may affect the child’s health through impaired attachment. If
the parent responds in a fashion that induces further stress in the infant, the
increased stress in turn may affect the infant’s ability to secrete adequate amounts
of growth hormone (Skuse et al., 1996), potentially leading to growth impairment
or failure to thrive.

Attempts to make this transition are met with a variety of parental and cul-
tural responses, all of which influence infants in ways that facilitate or impede
their development. Nearly a quarter of infants respond to new stimuli in a nega-
tive fashion (Kagan et al., 1998); their early infancy imposes a series of challenges
that are especially daunting and many are found to still be socially wary and
exhibit evidence of physiological stress at age 6 years (Kagan et al., 1987).

Emotional development and the establishment of social relationships are
among the greatest challenges of infancy and early childhood. Emotions are fun-
damental for human attachments, social interactions, and self-satisfaction. There-
fore, the extent to which infants evoke sympathetic and empathetic emotions in
others and eventually develop these emotional expressions themselves greatly
influences their subsequent health. Children who do not attain these skills are
more likely to encounter rejection from caretakers and peers (Dodge et al., 2003;
Schultz et al., 2000). The complex interplay of genetics, parenting, and societal
reactions illustrates just how precarious the early years are and how central infant
behavior is for subsequent health (Rutter, 1998).

Attitudes, Beliefs, and Circumstances

The effects of individual, family, and community attitudes and beliefs on
health behavior have been well described. A substantial body of research has been
conducted on issues related to adherence to treatment regimens, both among
parents of younger children and among adolescents (McQuaid et al., 2003; Volo-
vitz et al., 2000; Davis et al., 2001). This work focused initially on asthma and
diabetes and more recently on substance use and HIV/AIDS treatment (Manne,
1998). Current research is informed by several related theoretical models of be-
havior, all of which take into account youths’ attitudes, beliefs, and subjective
perceptions about the risks of negative outcomes, as well as the perceived benefits
and difficulties of treatment (Hochbaum, 1956; Ajzen, 1991; Rogers, 1983; Ban-
dura, 1994).

In accordance with these models, data suggest that both parents’ and youths’
attitudes are moderately predictive of subsequent health care behaviors, whether
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in the context of seizures (Kyngas, 2001; Kyngas et al., 2000), asthma (Kyngas,
1999), diabetes (Wysocki et al., 2000; Ott et al., 2000), or sexual risk avoidance
(Stanton et al., 1996; St. Lawrence et al., 1995; Jemmott and Jemmott, 1994).

These conceptual considerations lead directly to specific interventions, such
as motivational enhancement strategies to encourage youths’ substance abuse
treatment compliance (Carroll et al., 2001), engaging them in sexual risk preven-
tion activities (Stanton et al., 1996; St. Lawrence et al., 1995), and using collabora-
tive goal-setting strategies in enhancing adolescent diabetes self-care (Delamater
et al., 2001). In addition, these theories help explain why and how child compli-
ance may be positively (or adversely) affected by peer and family support (LaGreca
and Bearman, 2002; LaGreca et al., 2002; Liss et al., 1998), as well as the support
available through a good relationship between the youth and his or her health
care team (DiMatteo, 2000; Kyngas et al., 2000). The effect of and the need for
support may vary as a function of age (Steinberg, 1999).

Research has documented the impact of chronic illness on child and adoles-
cent adjustment (DiMatteo, 2000; Kyngas et al., 2000). Not infrequently, depres-
sion, anxiety, low self-esteem, or other adjustment difficulties may ensue as a
result of the underlying illness, increasing risk for treatment nonadherence (Wise
et al., 2001; Murphy et al., 2001; Davis et al., 2001) or worsening the outcome of
the primary illness (Kuttner et al., 1990; Hauser et al., 1990). Available evidence
suggests that good communication skills and the development of positive rela-
tionships with the clinical team may offset the effects of negative emotions on
health care adherence (Buston, 2002; García and Weisz, 2002; Shaw, 2001).

Emotion, Cognition, and External Influences

The importance of cognitive ability and understanding inappropriate health-
related behaviors must also be considered. Children’s ability to understand safety
rules and health behaviors increases with age (Morrongiello et al., 2001). Over
time they acquire the capacity to conceptualize and understand the longer term
consequences of their behaviors on their health (Thomas et al., 1997). Conversely,
children with developmental disabilities or impaired language ability often show
increased difficulties in adhering to necessary behaviors, including health-main-
taining ones (Stansbury and Zimmerman, 1999).

While attitudinal, motivational, cognitive, and emotional factors may all ex-
ert direct effects on health-related behaviors, the role of environmental factors in
these behaviors should not be underestimated. For example, under some circum-
stances, behavioral factors may contribute less to youths’ actual health care be-
haviors than making available a more easily used medication, such as a long-
acting form of medication in the case of birth control (Stevens-Simon et al., 2001;
Omar et al., 2002) or providing more stable living situations in the case of adoles-
cents’ likelihood of adhering to an HIV/AIDS drug regimen (Conanan et al.,
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2003). In addition, children’s behaviors may directly affect parents’ ability to
adhere to a treatment regimen (Searle et al., 2000), just as parental response styles
may affect the likelihood of a child’s complying with specific requests (Patterson
and Fisher, 2002).

Cultural construction of health and disease may also affect compliance with
certain treatments by both parents and children. For example, in many cultures,
so-called teething diarrhea is considered to be a normal part of growth and devel-
opment and thus health-seeking behavior or adherence to treatment regimens for
the “illness” would be unlikely (Stanton et al., 1992).

In sum, all these psychological factors, whether a child’s perceptions of peer
norms, self-efficacy beliefs, attitudes about health and health care, or level of
motivation to pursue specific health care behaviors, contribute to health-related
choices and behaviors. With increasing age, children’s behaviors, such as sub-
stance use, academic performance, violence, suicide, and auto accidents, consti-
tute a major influence on future health. According to findings from the Global
Burden of Disease study, these behavioral aspects of health are likely to exert even
greater prominence in coming decades, as behavioral and life-style-related health
conditions (e.g., auto accident injuries, consequences of smoking, depression)
increase in their relative effect on children’s health and illness (Murray and Lopez,
1996).

Complicating this point, however, is the fact that certain behaviors and emo-
tions can serve both as health influences and outcomes. Determining when a
behavior is an influence rather than a health outcome can be difficult, because
children’s current behaviors can affect both future behaviors and subsequent
health outcomes. Regardless of the classification and especially due to the inabil-
ity to distinguish behaviors as health influences or outcomes, data on children’s
health behavior are an important component of a system that seeks to track child
health and health behaviors.

PHYSICAL ENVIRONMENT

The physical environment affects children’s health by exposing them to a
wide variety of external conditions. These include chemical, biological, and physi-
cal influences that exert their impact by being taken into the body (e.g., lead,
methyl mercury, persistent organic pollutants) or interacting with body surfaces
(e.g., ultraviolet light, physical abuse, particulate matter in air pollution) or the
senses (e.g., noise, odors). The built environment affects the ways in which chil-
dren are differentially exposed to some of these influences. Exposure is the sum of
all exposure factors over the course of time, including the home, school, child
care, and play areas. Exposures during the prenatal period can also affect children’s
health.
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Prenatal Exposures

Although exposures of the ovum or the sperm prior to conception may have
profound health effects on a child, including development of an abnormal fetus,1

in this section we focus on prenatal influences. In most cases, exposures of the
fetus are from maternal exposure. Exposures of the mother during pregnancy can
come from many sources; common sources include maternal occupation, sub-
stance use, diet and water consumption, and paraoccupation (occupational
chemicals or other hazards brought home by other family members). The stron-
gest workplace exposure associations are lead, mercury, organic solvents, ethylene
oxide, and ionizing radiation and poor reproductive outcome, including birth
defects (Agency for Toxic Substance and Disease Registry, 1993; Schardein, 2000).

Use of tobacco, alcohol, and illicit drugs also have harmful effects. Tobacco
use during pregnancy is a major cause of fetal and newborn morbidity and
mortality (small for gestational age, persistent pulmonary hypertension, sudden
infant death syndrome, poorer intellectual functioning) (Nicholl, 1989; Golding,
1997; Day et al., 1992; Kline, 1987; U.S. Environmental Protection Agency, 1992;
Bearer et al., 1997). Heavy drinking during pregnancy is the cause of fetal alcohol
syndrome (FAS), the leading known cause of mental retardation (Abel and Sokol,
1987; Sokol, Delaney-Black, and Nordstrom, 2003). Conservative estimates place
the incidence of FAS at 0.33/1,000 live births (Abel and Sokol, 1991). More
common effects include alcohol-related birth defects, alcohol-related neuro-
developmental defects, and subtle effects on a variety of behavioral, educational,
and psychological tests resulting from low to moderate levels of drinking during
pregnancy (Institute of Medicine, 1996). While the effects of maternal prenatal
use of cocaine, opiates, and methamphetamines on infant cognitive develop-
ment and behavior remain controversial (owing to confounding environmental
factors) (Bays, 1990; Tronick and Beeghly, 1999), the effects on maternal-infant
interactions are more established (Breiter et al., 1997; Singer, 2000).

There are multiple short critical periods during the development of a fetus
when a short, acute exposure may cause a problem. For this reason, exposures
need to be tracked as highs and lows on a daily basis rather than as monthly
averages. For example, water quality is regulated by monthly averages. However,
a daily peak may exceed a threshold of concern and still be within the regulatory
limit.

A recent review concluded that neural tube defects and small-for-gestational-

1For example, prematurity (Herbst, 1980; Kaufman et al., 2000) and hypospadias (a congenital
abnormality in which the urethral opening is not at the tip of the penis) (Klip et al., 2002) increased
among the grandchildren of pregnant women who took DES (diethylstilbestrol), and sperm exposure
resulting from occupational exposures increases the risk of cancer (Feychting et al., 2001; Colt and
Blair, 1998) and birth defects (Chia and Shi, 2002) in offspring.
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age births are moderately associated with contaminated drinking water (i.e.,
trihalomethanes) (Bove et al., 2001). Oral clefts, cardiac defects, and complete
nasal obstruction (choanal atresia) were found in studies evaluating trichloroeth-
ylene-contaminated drinking water (Bove et al., 2001). Food may also contain
environmental teratogens. A well-known example is the epidemic of cerebral
palsy that followed maternal consumption of fish contaminated with organic
mercury in Minimata Bay, Japan (Harada, 1978).

Childhood Exposures

Characterization of exposures over time depends on developmental stage
and the mechanism by which the agent produces its effect (EPA exposure guide-
lines, 2003). Multiple types of exposure may interact to produce their effect by the
same mechanism, as for example the exposure to multiple insecticides that inter-
fere with cholinesterases (National Research Council, 1993). Children have unique
susceptibilities to chemical exposures (see Box 3-2).

Air Pollutants

Six outdoor air pollutants are regulated by the Clean Air Act: ozone, respi-
rable particulate matter, lead, sulfur dioxide, carbon monoxide (CO), and nitro-
gen oxides. The effects of repeated or long-term exposure to outdoor air pollut-
ants on the developing lungs of children are not well understood. Indoor air
pollution, which is generally not regulated (one notable exception being laws
prohibiting indoor smoking in public spaces), results primarily from (1) the prod-
ucts of combustion, such as CO, nitrogen dioxide, particulates, and sulfur diox-
ides; (2) volatile organic compounds, such as formaldehyde, benzene, and trichlo-
roethylene; (3) the products of tobacco smoking (approximately 3,800 chemicals);
and (4) molds.

Health effects from these diverse indoor air pollutants include respiratory
irritation with cough and wheezing, exacerbation of asthma, allergic responses,
cancer, and central nervous system effects (headache, nausea) (American Acad-
emy of Pediatrics, 2003). Exposure to asbestos, leading to lung cancer, is also a
concern due to the prevalence of asbestos in schools and some homes (U.S. Envi-
ronmental Protection Agency, 1987; American Academy of Pediatrics, 1987).

Water Pollutants

Some water pollutants are biological agents, some are chemical agents, and
some are radionuclides (physical agents). Biological agents generally come from
fecal contamination and include such bacteria as salmonella and E. coli, such
viruses as hepatitis A and rotavirus, and such parasites as Cryptosporidium parvum.
Chemicals in water include such metals as lead, mercury, and arsenic, such natu-
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ral toxins as Pfiesteria toxins, organic chemicals including pesticides, PCBs,
trichloroethylene, and chlorination by-products, such inorganic ions as nitrates,
and such radionuclides as radon. Systems affected by these contaminants include
the central nervous system, the gastrointestinal system, and the hematological
system. Many of these chemicals are also carcinogens. Children have been found
to be at higher relative risk of gastrointestinal illness from contaminated water
(Wade et al., 2003). In addition, children are both more highly exposed and more
susceptible to the contaminants found in water. For example, lead in drinking

BOX 3-2
Children’s Unique Susceptibility to Chemical Exposures

Children are more susceptible than adults to chemical exposures, and their expo-
sure varies, depending on their physical location, breathing zones, oxygen con-
sumption, types and amount of food and water consumed, and normal behavioral
development. Specific exposures over time depend on developmental stage and
the mechanism by which the agent produces its effect (EPA exposure guidelines,
2003). Estimates of chemical exposure are often retrospective, because it is diffi-
cult and costly to monitor exposures as they occur. Even if the total duration or
dose of exposure is the same for two children, different patterns and timing of
exposure may result in different health effects. For example, ingestion of nitrates in
well water may reduce hemoglobin to methemoglobin, which is incapable of trans-
porting oxygen (Lukens, 1987). However, if the nitrates are ingested at a slow
enough rate for enzymes to change methemoglobin back to hemoglobin, no dele-
terious health effects occur. This is an example of a threshold effect; the health
effect will not occur until the dose from the exposure reaches a particular level in
the body.

Physical location. The newborn is usually held by or near the mother, or spends
extended periods in a single environment (e.g., a crib), rather than several different
environments. Infants and toddlers who are frequently placed on the floor, carpet,
grass, or a blanket are exposed to chemicals associated with these surfaces, such
as formaldehyde and volatile organic chemicals from synthetic carpet (Bernstein,
1984), pesticide residues from flea bombs (Fenske et al., 1990), dust mites, pet
dander, and detergent residues. Preambulatory children also may experience sus-
tained exposure to noxious agents because they cannot remove themselves from
their environment. For example, the premobile infant must be protected from sun-
burn by the caregiver (Lowe et al., 2002).

Breathing zones. The breathing zone for a child, which varies based on height
and mobility, is typically much lower than that of an adult. Chemicals that are
heavier than air, such as methyl mercury, large particulates (Leaderer, 1990), and
radon (Blot et al., 1990) accumulate in lower breathing zones. The presence of
mercury in latex house paint in a child’s breathing zone results in acrodynia, a
hypersensitivity reaction to mercury, also known as pink disease, and prompted
legislation mandating the removal of mercury from house paint (Centers for Dis-
ease Control and Prevention, 1990b).
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water was found to be the cause of lead poisoning in several infants whose blood
lead exceeded 10 mcg/dl (Baum and Shannon, 1997; Shannon and Graef, 1992).

Food Contaminants

Food contaminants can be broadly categorized as either pathogenic or toxic.
Pathogenic agents include bacteria, viruses or parasites, bacterial toxins, aquatic
organisms that elaborate toxins, and toxins that accumulate in the food chain,

Oxygen consumption. Because children have a larger surface-to-volume ratio,
they also have a higher metabolic rate and greater oxygen consumption (twice as
much for a 6-month-old child as an adult) and minute ventilation, which is volume
times respiratory rate (more than three times greater for a newborn than an adult).
Exposure to any air pollutant is therefore greater on a weight-adjusted basis. For
example, if radon is present, a 6-month-old child will receive twice the exposure of
an adult (World Health Organization, 1986.) The increased respiratory exchange is
also associated with increased vulnerability to CO poisoning.

Quantity and quality of food and water consumed. Children need to consume
more calories and water per pound of body weight than adults given their higher
metabolic rate. An average infant consumes 5 ounces of formula per kilogram of
body weight (equivalent to an adult drinking 30 12-oz cans of soda a day). If the
food or liquid contains a contaminant, children may receive more of it relative to
their size than adults, making them particularly vulnerable to pollutants in water.
Even the most natural of foods, breast milk, whose salutary benefits have been
universally acknowledged (World Alliance for Breastfeeding Action, 1992), is af-
fected by environmental pollutants (Ong et al., 1985; Pluim et al., 1994; Rogan et
al., 1986). The diet of children is less diverse and contains more milk products and
certain fruits and vegetables than the typical adult diet, and, as a result, children
may be exposed to more dangerous levels of pesticides and other chemical resi-
dues than adults (Zeise et al., 1991; National Research Council, 1993).

Normal behavioral development. Children’s normal behavioral development also
influences environmental exposures. Children typically pass through a stage of
intense oral exploratory behavior from about age 6 months to 2 years. This also
places children at risk in environments with high levels of lead dust, such as hous-
es painted with lead-based paint (Chao and Kikano, 1993), wood used in play-
ground equipment that is treated with arsenic and creosote (Kosnett, 1990), and
toxic ingredients in sand or arts and crafts materials. Given their exploratory na-
ture, ambulatory children may wander into unusual situations for play, such as
used drums, mud puddles, and empty lots, environments that have the potential
for dangerous exposures. As they become adolescents, they gain more and more
freedom from parental authority, often having their physical strength and stamina
peak before they acquire the ability to think abstractly (Campbell, 1976). Adoles-
cents often misjudge or ignore risks (Perry and Silvis, 1987), which may result in
their placing themselves in situations with greater risk than an adult would willingly
face.
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such as domoic acid. Toxic chemicals in food can be divided into three categories:
(1) pesticides that have been deliberately applied to the food source; (2) colors,
flavors, or preservatives deliberately added to food during processing; and (3)
chemicals that inadvertently enter the food chain, such as PCBs, heavy metals,
and persistent pesticides such as DDT. Particular effects of food contaminants on
children include such behavior changes as hyperactivity (Carter et al., 1993) and
developmental neurotoxicity from pesticide exposure in food (National Research
Council, 1993).

Infectious Agents

Children also are a demographic subgroup prone to infectious diseases be-
cause of their exploratory behavior, lack of prior exposure to most infectious
agents, and association with other children. Substantial advances in vaccines have
reduced rates of many infectious diseases during the past decades. Nonetheless,
infectious agents remain a major threat to children’s health, particularly with the
increase in antibiotic resistance among various infectious organisms and the emer-
gence of new infectious agents (i.e., new strains of flu).

Children are highly exposed and susceptible to some infections that are
spread by droplets from coughing and sneezing. Respiratory syncytial virus, the
leading cause of serious upper and lower respiratory tract infection in infants
and children, accounts for 125,000 hospitalizations and 450 deaths annually in
the United States, and it may predispose children to asthma later in life. Annual
epidemics occur from November to April, and virtually all infants are infected by
age 2 (Black, 2003). Cytomegalovirus infection is spread in child care centers
through both urine and saliva containing live virus; rates for preschool-age chil-
dren in the United States range from approximately 5 to 30 percent (Centers for
Disease Control and Prevention, 1985). Children are also particularly suscep-
tible to other infectious agents, such as rotavirus and Norwalk virus, salmonella,
and E. coli O157:H7, which cause diarrhea and dehydration and sometimes se-
vere complications.

Children are also more highly exposed to vector-borne (e.g., via ticks, fleas)
or certain zoonotic (e.g., hosted by dogs, cats, horses) pathogens due to their
increased time outdoors, play activities, and behaviors. Vector-borne pathogens
include Lyme disease, highest among 5–9-year-olds (Centers for Disease Control
and Prevention, 2002a), and Rocky Mountain spotted fever, most prevalent un-
der age 10 (Centers for Disease Control and Prevention, 2000b). Some arbovi-
ruses, which are transmitted by different species of mosquitoes, preferentially
infect the young (e.g., La Crosse encephalitis carried by a woodland mosquito;
Centers for Disease Control and Prevention, 1990a, 1998a). Cat scratch disease,
carried by cats, has an estimated annual incidence of 22,000 cases, with the
highest age-specific incidence in children less than age 10. Up to 25 percent of
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these cases result in severe systemic illness (Centers for Disease Control and
Prevention, 2002a).

Noise

Few studies have estimated children’s exposure to noise or the effect of noise
on children’s health, but there is suggestive evidence of its effect. Children appear
to be routinely exposed to more noise than the recommended upper limit pro-
posed by the U.S. Environmental Protection Agency in 1974 (De Joy, 1983; Roche
et al., 1982). Noise-induced hearing loss in one or both ears among children ages
6 to 19 was found to be 12.5 percent (or 5.2 million children) (Niskar et al., 2001)
and more frequent among high school students actively involved in farm work
compared with peers not involved (Broste et al., 1989). In a sample of 1,218
children, 1 in 20 school-age children had minimal sensorineural hearing loss and
37 percent of the children with this hearing loss failed at least one grade (K–12)
(Bess et al., 1998). Even mild hearing loss is associated with increased social and
emotional dysfunction among school-age children.

Noise exposure in childhood is associated with a stress response (Tafalla and
Evans, 1997—in male college students), headaches (Odegaard et al., 2003), sleep
deprivation (Corser, 1996; Cureton-Lane and Fontaine, 1997), elevated blood
pressure and heart rate (Matheson et al., 2003; Evans et al., 2001; Regecova and
Kellerova, 1995), and poor performance including reading comprehension and
long-term memory (Matheson et al., 2003; Stansfeld et al., 2000).

Radiation

Exposure to ultraviolet B radiation from sunlight exposure and the use of
tanning equipment during childhood can result in substantial morbidity and
mortality later in life. Health risks from exposure vary with skin type and include
sunburn, skin cancer (the most common malignant neoplasm in the U.S. adult
population), phototoxicity and photoallergy, skin aging, and cataracts. Approxi-
mately 80 percent of lifetime sun exposure occurs before the age of 18. Episodic
high exposures sufficient to cause sunburn, particularly during childhood and
adolescence, increase the risk of melanoma (Saraiya et al., 2003).

Ionizing radiation comes from both natural and manmade sources. Natural
sources include radon, cosmic radiation, and ingested radon and fallout. Man-
made sources include medical X-rays and some consumer products. The conse-
quences of exposure for children’s health include birth defects from prenatal
exposures (microcephaly, mental retardation), neurological damage in younger
children, and cancer (American Academy of Pediatrics, 1998).
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Home, School, and Work Settings

The quality of their housing influences children’s health. Housing conditions
can contribute to the incidence of asthma, injuries, and lead poisoning (Manuel,
1999). As children age, they spend more time in physical locations outside the
home, such as child care, school, and workplace settings that expose them to new
physical environments. Thus, parents’ choice of child care facility may affect both
indoor and outdoor (e.g., playgrounds, backyards) exposures. For example, child
care exposure to cigarette smoke may differ from exposure in children’s own
homes (Wright et al., 1989).

School-age children spend 35 to 50 hours per week in and around school
buildings. In some communities, schools have been built on relatively undesir-
able land, such as landfill sites like Love Canal. Schools are often located on old
industrial sites or near highways, resulting in exposure to auto emissions and air
pollution (Frumkin, 2003). Many school buildings are old and poorly main-
tained, leading to exposures to air pollutants, radon, asbestos, pesticides, and lead
(Etzel and Balk, 1999). The U.S. General Accounting Office reported that 20
percent of primary and secondary schools had indoor air quality problems; more
than half had environmental pollutant or building ventilation problems that could
affect air quality (U.S. General Accounting Office, 1995). Radon above the EPA’s
action level was found in 2.7 percent of schools surveyed during the 1990–1991
school year (U.S. Environmental Protection Agency, 1992). Asbestos, used exten-
sively in schools until the 1970s, was still present in more than 8,500 schools in
1980, potentially exposing over 3 million students (U.S. Environmental Protec-
tion Agency, 1987).

Many adolescents have jobs that may expose them to occupational hazards
(Pollack et al., 1990). Every year, at least 70 children die from work-related inci-
dents (Centers for Disease Control and Prevention, 1996) and more than 65,000
are injured severely enough to seek care in emergency departments (Brooks et al.,
1993). Under the Fair Labor Standards Act of 1938, which regulates work hours
and safety, children younger than 18 are prohibited from working with hazardous
chemicals in nonagricultural jobs. Prohibitions on chemical work in agriculture
extend only to age 16, and work by children and adolescents on their own family
farms is unregulated at the national level. During 1992–1995, 155 deaths were
reported among agricultural workers age 19 and younger; 64 (41 percent) of these
youths were working in their family’s business (Derstine, 1996). For each death,
many more experience nonfatal injury (Rivara and Barber, 1985), usually from
farm machinery or exposure to toxins.

Child Injury and the Provision of Safe Environments

Injuries are the leading cause of death among children between ages 1 and 19,
accounting for more deaths than homicide, suicide, congenital anomalies, cancer,
heart disease, respiratory illness, and HIV combined (Centers for Disease Con-



INFLUENCES ON CHILDREN’S HEALTH 65

trol, 10 leading causes of death, 1997). Although the total number of uninten-
tional injury deaths has declined by more than 40 percent during the past 20 years
(CDC Injury Mortality Stats), the rates of childhood injury are much higher in
the United States when compared with other developed countries. In 2001, unin-
tentional injuries consttuted 70 percent of all injury deaths to children and ado-
lescents (0 to 20 years) in the United States (National Center for Health Statistics,
2004).

The enormous impact of injury on children’s health is manifest by the fact
that approximately 18 hospitalizations and 233 emergency department visits oc-
cur for every injury death (Grossman, 2000). As injury deaths continue to decline,
nonfatal injuries continue to be important causes of child morbidity and disabil-
ity and substantially reduce quality of life, especially among adolescents. How-
ever, it should be noted that data collection on nonfatal injuries is incomplete.

The elements of a safe and healthy physical environment differ according to
a child’s developmental stage. The American Academy of Pediatrics has con-
ducted extensive reviews of the literature to establish the evidence-based rec-
ommendations in The Injury Prevention Program, an age-appropriate preven-
tion education program (www.aap.org/family.tipmain.org/) for physicians and
families. Recommendations include counseling parents on use of infant car seats,
never leaving infants and toddlers alone in pools or bathtubs, the use of safety
equipment for in-line skating and skateboarding, and firearm safety.

The use of playground equipment is the leading cause of injuries to children
in school and child care environments, with 211,000 children receiving emer-
gency department care annually for injuries sustained on playgrounds (Centers
for Disease Control and Prevention, 1999a). Factors influencing playground in-
jury prevention include supervision, age-appropriateness of equipment, suitable
fall surfaces, and equipment maintenance. Supervision has been shown to be
inconsistent, age appropriateness is infrequently indicated, and many playgrounds
have had equipment with significant safety issues (Sibbald, 2002).

Automobile crashes are the leading cause of death among children over a
year old. In 2000, 2,343 children under age 15 were killed in traffic crashes, in-
cluding 1,668 who were passengers, 469 who were pedestrians, and 175 who were
on bicycles. That same year, 291,000 children under 15 years of age were injured
in traffic crashes, including 248,000 who were passengers and 22,000 who were
pedestrians. On an average day, 6 children are killed and 797 are injured in motor
vehicle crashes.

The determinants of motor-vehicle-related injuries and fatalities are well
recognized. Some relate to behavioral issues, such as speeding, failing to yield to
pedestrians at crossings, and driving while intoxicated; others relate to automo-
bile design and features, including impact absorption, seat belts, air bags, and
similar features. Still others relate to roadway features. Public health interven-
tions addressing these factors, from seat belts to traffic signals and from law
enforcement to public education and the development of bike paths, have
achieved dramatic reductions in injury and fatality rates (Rivara, 1999).
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The Built Environment

The built environment may be defined as the part of the physical environ-
ment created by human actions—buildings and parks, roads and trails, neighbor-
hoods and cities. This section illustrates the importance of the built environment
by describing how land use and related transportation patterns that characterize
an entire metropolitan area affect injuries, air quality, and physical activity pat-
terns (Frumkin, 2003).

Injuries

The built environment contributes to motor-vehicle-related morbidity and
mortality among children by creating places that rely heavily on increasing driv-
ing time in cars and by developing certain kinds of roads that may be unusually
hazardous for drivers, pedestrians, or both. Modern suburban roads may be espe-
cially dangerous. Major commercial thoroughfares and feeder roads that com-
bine high speed, high traffic volume, and frequent “curb cuts” for drivers entering
and exiting stores may pose a special hazard. In general, the prevention of injury
by one-time structural changes, such as highway or automobile engineering, is
more effective than actions that require repeated use, such as bicycle helmets
(Layde et al., 2002).

The epidemiology of pedestrian injuries among children has been well stud-
ied and includes several factors that relate directly to the built environment: high
traffic volume and speed, absence of play space, and possibly one-way streets (Pitt
et al., 1990; Roberts et al., 1995; Schieber and Thompson, 1996; Rivara, 1999;
Wazana et al., 2000; DiMaggio and Durkin, 2002). Large boulevards are riskier
than residential streets (Kraus et al., 1996), and denser census tracts are safer than
those with low density (Lightstone et al., 2001). However, the effect of residential
density is complex (Rivara and Barber, 1985; Rao et al., 1997; Posner et al., 2002).

Across the country, the pattern seen for driver and passenger fatalities is
repeated for pedestrian fatalities, with lower annual rates in denser cities (Na-
tional Highway Traffic Safety Administration, 2001). Data from Atlanta show
that as that city has sprawled in recent years, the pedestrian fatality rate increased
even as the national rate declined slightly (Centers for Disease Control and Pre-
vention, 1999a). The most dangerous stretches of road were those with multiple
lanes, high speeds, no sidewalks, long distances between intersections or cross-
walks, and roadways lined with large commercial establishments and apartment
blocks (Centers for Disease Control and Prevention, 1999a).

Reviews of injury prevention from motor vehicles in children focus almost
entirely on seat belts, car seats, air bags, and other engineering approaches or on
law enforcement and education (Pitt et al., 1990; Durbin, 1999; Towner and
Ward, 1998; Rivara and Aitken, 1998; Rivara, 1999). Primary prevention, in con-
trast, includes strategies for traffic calming (Roberts et al., 1994; Liabo et al., 2003)
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and strategies to reduce driving or children’s time in and near motor vehicles.
These strategies all relate directly to features of the built environment.

Air Quality

In environments where automobiles and trucks are the principal means of
transportation, the emissions from these mobile sources figure prominently as a
source of air pollution. Although vehicle engines have become far cleaner in
recent decades, the sheer quantity of vehicle miles releases large amounts of car-
bon monoxide, carbon dioxide, particulate matter, nitrogen oxides, and hydro-
carbons into the air. Nitrogen oxides and hydrocarbons, combined with sunlight,
form ozone. Cars and trucks account for a substantial amount of the emissions of
such chemicals.

Ozone levels do not vary over a small scale, from block to block. A child in
the suburbs may sustain ozone exposure that is as high as, or even higher than, the
exposures of an inner-city child. In contrast, particulate matter less than 2.5
microns diameter (Pm2.5), which can affect respiratory function, may vary from
block to block. A child living near a busy intersection or near a heavily traveled
truck route may sustain considerably more particulate exposure than a child
living in a quieter neighborhood several blocks away.

Children who live, attend school, or play near busy roads or in crowded
urban areas, where they are exposed to the exhaust from automobiles and trucks,
may experience acute and chronic respiratory effects. In addition, children who
live in metropolitan areas with heavy traffic, especially in parts of the country
conducive to ozone formation for biogeophysical and meteorological reasons,
may be exposed to high levels of ozone during the warm months of the year.

Physical Activity

The built environment plays a major role in promoting or hampering physi-
cal activity in children. Schools, parks, and even sidewalks that are integrated into
the design of a community can encourage physical activity. For example, physical
activity among youth increases when schools offer such facilities as basketball
courts and sports fields (Frumkin, 2003). A considerable body of research shows
that sprawl—as measured by low residential density, low employment, low “con-
nectivity”—is associated with less walking and bicycling and with more automo-
bile travel than denser communities (U.S. Environmental Protection Agency,
2001; Holtzclaw et al., 2002; Cervero, 2002; Cervero and Ewing, 2001).

SOCIAL ENVIRONMENT

Humans are social creatures. While social influences are important for chil-
dren of all ages, their nature and form change over the course of childhood. In
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BOX 3-3
Family Influences

Family demographics
• Socioeconomic status
• Family composition and size

Family processes
• Parenting
• Family learning environment
• Parental mental health
• Parental substance abuse

this section we describe the dynamic nature of the constituents of children’s
social environment and illustrate how these environmental influences manifest
themselves.

Family Influences

Families are fundamental to children’s well-being and have a profound direct
and indirect influence on the challenges they encounter and the resources avail-
able for their needs. The range of needed inputs is broad and includes material
resources, time, interpersonal connections, and institutions that parents and com-
munities may use to promote children’s development (National Research Coun-
cil and Institute of Medicine, 1995b). Culturally, differing beliefs about norma-
tive development, appropriate parenting roles, and gender roles are important
influences on the family (García Coll and Pachter, 2002) (see Box 3-3).

Family influences include both family demography and processes. Family
demography consists of the readily measured facts of family life—composition
(e.g., one versus two biological parents), financial status, and parental education.
Family processes consist of the ways in which family influences operate to affect
children’s well-being. They include parenting styles, the provision of family envi-
ronments, and health habits that may be beneficial or detrimental to children’s
heath. We also include in this category two parental characteristics that affect
parenting—mental health and substance abuse.

Family and other environmental factors can be sources of either risk or resil-
ience for the developing child, and it is crucial to understand that the child’s
response to a specific stressor is influenced by a confluence of other influences.
Thus, while in general a specific influence may be negative or positive, may be of
greater or lesser impact at a given developmental stage, and may show its effects at
the time or at some time in the future, it is often the presence and absence of other
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risk and resilience factors that determine how an individual child will be affected
(Rutter, 1990).

Although the nature and degree of family influences on children change over
time, both experimental and nonexperimental evidence indicates that the family
continues to have direct influence on a child’s decision making well into adoles-
cence (Larson, 1974; Romer, 1994). Two studies have shown that parental moni-
toring has positive effects not only on their children’s performance in the class-
room, but also in terms of positive health outcomes; these children had higher
grades, greater self-reliance, lower rates of sexual risk behaviors and substance
abuse, and also less anxiety, depression, and involvement in delinquent behaviors
(Wu et al., 2003; Steinberg et al., 1991).

Family Demography

Socioeconomic Status (SES). Poverty in the United States is disproportionately
concentrated among children (U.S. Census Bureau, 2002). The health and devel-
opment of poor children are compromised relative to U.S. children living in
higher income families (Brooks-Gunn and Duncan, 1997). Mortality from infec-
tious diseases is 2.5 times more common and accidental deaths are twice as com-
mon among U.S. children in the poorest than among the richest 10 percent of
the population. Overall mortality and cancer-related mortality are twice as high
among the lowest income quintile compared with the highest income quintile
(Shah et al., 1987).

Underlying most explanations for the link between low SES and impaired
health are the diminished resources available to families living in poverty. Case et
al. (2002) use U.S. data from national health surveys to show that children in
higher compared with lower income families are healthier and appear less likely
to have their childhood health conditions (e.g., asthma) manifested as poorer
general child health, although Currie and Stabile (2002) found that the links
between poverty and disease progression appear to be weaker for Canadian than
U.S. children.

Low-income parents are also at greater risk for depression and other forms of
psychological distress, such as low self-worth and negative beliefs about control,
which can impair their ability to use available assets (Gazmararian et al., 1995;
Pearlin and Schooler, 1978; Rosenberg and Pearlin, 1978). Nationally representa-
tive survey studies show that psychological distress is more prevalent among low-
income populations because they experience more negative life events and have
fewer resources with which to cope with adverse life experiences (Kessler and
Cleary, 1980; McLeod and Kessler, 1990).

The relationship between poverty and child health has been a focus of atten-
tion for decades (Egbuonu and Starfield, 1982), and a relationship between low
SES and poor health has been well known at least since the beginning of the 18th
century. However, only recently have we come to realize that increments to socio-
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economic position are positively associated with health at virtually all social levels
(Marmot, 1999).

While this social gradient in health is now certain for nonelderly adults,
evidence for its existence in children and youth is less well documented. A recent
review of evidence from studies of younger children and adolescents indicates the
existence of gradients in some but not all aspects of health (Starfield et al., 2002a).
Case et al. (2002) documented increasing income gradients in health across child-
hood in several U.S. national surveys. Currie and Stabile (2002) found similar
patterns in Canadian data.

Family Composition and Size. All families do not look alike. One-third (33.2
percent) of all births in America in 2000 were of children born to an unmarried
mother (Centers for Disease Control and Prevention, 2000a), and 22.4 percent of
all children live with a single parent (Centers for Disease Control and Prevention,
2000b). Longitudinal national survey studies reveal that children reared in fami-
lies with two biological parents tend to complete more schooling and engage in
less risky behavior (McLanahan and Sandefur, 1994), particularly if their SES is
high. In a large birth cohort observational study conducted in Great Britain,
children of single mothers or living with stepfathers were 50 percent more likely
to have been admitted to the hospital and more than twice as likely to have had
multiple admissions than children living with both biological parents (Butler and
Golding, 1986).

How much of the difference can be attributed to family structure itself in
contrast to the prior and often continuing stress of a divorce or separation is not
clear. Intact marriages are associated with higher incomes, more male role mod-
els, fewer residential moves, and more discipline and supervision than marriages
that break up (McLanahan and Sandefur, 1994). Amato and Keith’s (1991) meta-
analysis of 92 studies addressing the impact of divorce on children found that its
impact depends on their ages. Among preschool children, divorce generally had
small negative effects on their social adjustment but no effects in other domains.
By contrast, children of primary school age appeared to suffer greater negative
effects from divorce. The authors note that the better designed studies included in
the meta-analysis found smaller effects from the divorce.

Economic and other family resources available to children also vary by family
size, since more children often mean less time and money expenditure per child.
Although the simple correlations between number of siblings and a host of posi-
tive outcomes are almost universally negative (Blake, 1989), the extent to which
these negative correlations represent causal impacts remains in dispute (Guo and
VanWey, 1999). For some aspects of development, larger families may confer
advantages, as when the presence of siblings allows a child to gain experience with
relations among “peers.”
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Family Processes

Parenting. Much has been written regarding the effect of parenting style on
child development, how parental challenges and tasks change with maturation of
the child, and how parenting style varies by ethnicity, which in turn influences
the impact of parenting style on outcome. Baumrind (1971) proposed the pre-
vailing conceptual framework, which applies throughout childhood and has fa-
cilitated understanding of the effect of three different styles of parenting: permis-
sive (warm and undemanding), authoritarian (cold and demanding), and
authoritative (warm and demanding).

Authoritative parenting is associated with social responsibility and self-asser-
tion among children (Dornbusch et al., 1985) and lower levels of adolescent risk
behavior and higher levels of achievement during the adolescent years (Steinberg
et al., 1989). Harsh, punitive disciplinary practices are thought to feed into the
cycle of anger and aggressive behavior developed by some children and youth
(Petit, 1997). Patterson’s theory of the socialization of aggression, well supported
by decades of research, argues that aggressive children are trained to be competi-
tive and parents are trained to encourage their competitiveness (Patterson, 1995;
Patterson et al., 1991, 1992).

While a substantial observational and intervention literature supports this
general framework, important variations in these elements of parenting are mani-
fested in different cultural contexts (Steinberg et al., 1992; Wu et al., 2003). For
example, in the context of Chinese immigrant families, Chao (1994) argues that
parental control efforts are related to the goals of training children to have har-
monious relations with others, which is considered essential to maintain the in-
tegrity of the family. In the context of black families, Brody et al. (1998) argue for
the concept of “no-nonsense” parenting, which is thought to protect youths from
dangerous surroundings.

Although these basic approaches to parenting appear to apply throughout a
child’s life course, the tasks facing parents change as the child develops, and thus
parenting must change. For example, beyond tending to the infant’s biological
needs, the task for the parent of infants and young toddlers is the establishment of
secure attachments (Rutter, 1998). Later in childhood and adolescence, parental
monitoring (knowledge of the child’s activities and friends) assumes greater im-
portance, along with the other tasks of employing discipline for antisocial behav-
ior, employing effective problem-solving skills, and supporting the development
of prosocial skills (Patterson, 1982; Patterson and Stouthamer-Loeber, 1984).

There is some evidence that religiosity among adolescents contributes to
lower rates of violence, substance abuse, and emotional distress; it has also been
related to more health-promoting behavior, such as proper nutrition, exercise,
later onset of sexual intercourse, increased academic competence, and higher
levels of life satisfaction (Resnick et al., 1997; Wallace and Forman, 1998; Wallace
et al., 2003; Barnes et al., 2000). It is unclear to what extent these effects are related
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to religion or religiosity rather than parenting, community values, or attributes of
youth who tend to be religious.

Family Learning Environments. All children do not enter school equally
equipped to master its associated challenges. A substantial literature demonstrates
the extent to which parental practices can augment or impede the development
of language and reading skills in young children and that acquisition of these
early skills predicts later success in school (Hart and Riseley, 1995; Senechal and
LeFevre, 2002; Zill, 1996). The quantity of speech directed toward children is a
strong correlate of the child’s subsequent vocabulary and emergent literacy skills
(Hart and Risley, 1995; Huttenlocher et al., 1991; Dickinson and DeTemple,
1998). The literature linking parental reading to infants and toddlers with emer-
gent literacy skills led the American Academy of Pediatrics to recommend that
pediatricians “prescribe” reading to parents beginning when their children are 6
months old.

Seminal work by Bradley and Caldwell (1980) identified important aspects of
the home environment that are related to children’s well-being. Their widely used
Home Observation for Measurement of the Environment (Bradley and Caldwell,
1984) scale assesses the type and frequency of interactions and learning experi-
ences that parents provide for their children, both inside and outside the home.
Stimulation, emotional support, structure, and safety are associated with the well-
being of both low-income and high-income children (Bradley et al., 1994).

Parents and family environment represent an important determinant of
childhood eating patterns and childhood obesity (Hart et al., 2003). Although
relatively little research has assessed the nutritional environments provided by
parents (especially obese parents) for overweight children, existing data suggest a
strong environmental contribution confounded by genetic interactions. While
the need to design effective family-based eating programs is clear, the evidence
base for the effectiveness of such programs in the prevention or reduction of
childhood obesity is limited (Birch and Davidson, 2001).

Parents’ cultural backgrounds have been associated with the learning envi-
ronments provided to children of all ages. Parents tend to promote not only those
skills that they value, but also those they have mastered (Moll et al., 1992). In a
recent study, immigrant parents of different cultural backgrounds—Cambodian,
Dominican, and Portuguese—differed significantly with regard to the areas of
their children’s education in which they were involved (García Coll and Weisz,
2002). These differences existed even when a large majority of parents in all
groups reported valuing education and having high aspirations for their children’s
educational attainment.

Parental Mental Health. Parental depression and psychological distress can have
powerful negative effects on child well-being. Depression has been estimated to
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affect about 10 percent of all mothers and 20 percent of poor mothers (Dickstein
et al., 1998). Depressed mothers are more likely to respond to their children with
withdrawal, diminished energy, or emotion or to express feelings of hostility and
rejection toward their children (Frankel and Harmon, 1996; Field, 1995). De-
pression appears to be a robust influence irrespective of family income (Miller,
1997; Radziszewska et al., 1996).

Reviews of observational studies suggest that children of depressed mothers
compared with those of nondepressed mothers are more likely to show higher
levels of aggression, sociobehavioral problems including poorer peer relations
and reduced ability for self-control, and poorer school performance (e.g., Cum-
mings and Davies, 1994). Other reviews have found that children of depressed
parents are at substantially greater risk to develop depression themselves (Downey
and Coyne, 1990). Not all children of depressed mothers manifest adverse out-
comes (Cummings and Davies, 1994), leading to the hypothesis that the adverse
effects of maternal depression are most evident when compounded by other
sources of stress, such as physical abuse, marital discord, and substance abuse
(Seifer, 1996; Sameroff and Fiese, 1989). Numerous studies have documented a
positive relationship between parental stress levels and rates of child abuse and
neglect (Sachs et al., 1999; Hall et al., 1991; Luttenbacher, 2002; Wind and Silvern,
1994; Rodriguez and Green, 1997).

Parental Substance Abuse. Many studies have documented associations between
maternal alcoholism and child developmental outcomes. In one study, drinking
by female caregivers predicted a less cohesive and organized family environment
and higher levels of domestic violence (Jester et al., 2000). Parental substance use
also affects a parent’s ability to nurture and supervise. Although in the past
women have been less likely than men to use illicit substances, rates have been
increasing in women (National Institute of Justice, 1989; Ebrahim and Gfroerer,
2003).

Environmental tobacco smoke has been shown to cause many different health
effects in exposed children, including cancer, asthma, increased severity of respi-
ratory syncytial virus, and increased incidence of ear infections (U.S. Environ-
mental Protection Agency, 1992). Parental tobacco use is one factor associated
with children’s starting to smoke (Nichols et al., 2004; Andersen et al., 2004).
Recent studies also demonstrate an interaction between maternal smoking and
genetic predisposition to increased rates of attention deficit hyperactivity disor-
der in children (Kahn et al., 2003).

Maternal infant bonding appears to be key mechanism; a recent review of 23
articles showed that 14 found recognizable negative impacts on maternal-child
interactions among substance-abusing mothers, and three found a dose-response
relationship with impact or an accentuation of impact related to continued sub-
stance use postnatally (Johnson, 2001).
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Community Environment

Moving beyond the family, there is considerable evidence that community
conditions can affect children’s healthy development, especially in the case of
children growing up in the most dangerous and socially disorganized communi-
ties (National Research Council and Institute of Medicine, 2000; Brooks-Gunn
and Duncan, 1997). Community influences can originate in neighborhoods,
schools, or other organizations and can operate through children’s peer groups,
the adults with whom children come into contact, or the larger set of social and
cultural practices in neighborhoods. Specifically, ethnic enclaves differ not only in
socioeconomic characteristics but also in their adaptive culture (García Coll et al.,
1996—see Box 3-4).

As with our discussion of family influences, we organize our discussion of
neighborhood and community influences using the distinction between demog-
raphy and processes. Community demography consists of readily measured char-
acteristics (e.g., poverty, adult unemployment, crowding). Processes consist of
the ways in which neighborhoods and communities operate to affect children’s
well-being.

There are many definitions of a neighborhood or community environment
(Brooks-Gunn and Duncan, 1997). In empirical studies, it is typically a geo-
graphic area defined by the Census Bureau (tracts, which are locally defined
community areas). But there are social definitions of communities that transcend
geographic boundaries and can vary across families and ethnic groups (Jarrett,
1997).

Community Demography

Neighborhood Demographic and Economic Characteristics. The socioeco-
nomic characteristics of a community have a strong association with such indi-

BOX 3-4
Community Influences

Community demographics
• Neighborhood demographics and economic characteristics

Community processes
• Schools and early education programs
• Violence
• Social organization of neighborhoods and schools
• Peer influences
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vidual health outcomes as infant mortality, birthweight, mental health, and car-
diovascular status (Diez-Roux, 2002; Ellen et al., 2001). Several studies in various
locations have found that even when controlling for important risk factors, such
as income, race, smoking, body mass index, and alcohol consumption, residents
of lower SES communities had higher rates of poor health than residents of higher
SES communities (Malmstrom et al., 1999; Yen and Syme, 1999).

Yet a striking result in broad-based studies of neighborhood effects on chil-
dren is that there are many more differences in families and children within
neighborhoods than between them. Chase-Lansdale et al. (1997) found that, at
most, 2 percent of the variation in behavior problems among 5- and 6-year-olds
can be explained by a collection of neighborhood demographic and economic
conditions, such as poverty, male joblessness, and ethnic diversity. Duncan et al.
(2001) have shown that less than 5 percent of the variation in youth delinquency
can be explained with knowledge of the neighborhood of residence. These find-
ings must be tempered by the way in which more proximate and more distal
influences are interpreted statistically.

Community Processes

National Research Council (1990), Coulton (1996), and Sampson et al. (2002)
provide general summaries of ways in which neighborhood and community pro-
cesses may affect children’s development, including:

• institutional explanations, in which the neighborhood’s institutions and
resources (e.g., schools, quality of food markets, health care facilities, public
health, and police protection) rather than neighbors per se make the difference;

• stress theory, which emphasizes social and psychological conditions, such
as community violence, as well as the importance of exposure to such physical
toxins as lead in soil and paint;

• social organization theory, based on the importance of role models and
values consensus in the neighborhood, which in turn limit problem behavior
among young people; and

• epidemic theories, based primarily on the power of peer influences to
spread problem behavior.

Since adolescents typically spend a good deal of time away from their homes,
explanations of neighborhood influences emanating from peer-based epidemics,
role models, schools, and other neighborhood-based resources would appear to
be more relevant for them than for younger children. However, interactions be-
tween preschool children and their kin, neighbors, religious communities, and
child care and health systems suggest that neighborhood influences begin long
before adolescence (Chase-Lansdale et al., 1997).
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Schools and Early Education Programs. Among community institutions, for-
mal schooling plays a major role in shaping children’s development. Completed
schooling is a strong correlate of such successful adult outcomes as longevity,
career attainments, and avoiding crime (Fuchs, 1983), as well as such two-gen-
eration outcomes as successful parenting (Hoff-Ginsberg and Tardiff, 1995).

Nevertheless, researchers have long worried about the potentially spurious
nature of these associations. Are they truly the result of the schooling, or do they
instead reflect the greater ability or motivation that leads some children to com-
plete more schooling? The most sophisticated studies strongly suggest causal im-
pacts of schooling on earnings as well as other positive outcomes, with the appar-
ent social rate of return to investing in additional years of schooling averaging
around 10 percent (Card, 1999). Roughly speaking, this means that investing $10
in interventions that successfully promote the attainment of an additional year of
schooling produces a $1 annual increment to participants’ earnings. The relative
roles of schooling, income, and occupation in affecting adult health are a matter
of considerable debate (Krieger, Williams, and Moss, 1997; Daly et al., 2002).

Education prior to school entry appears to matter as well. Reviews of experi-
mental evaluations of high-quality early childhood education programs have con-
cluded that intensive programs improve children’s short-term cognitive develop-
ment and long-term academic achievement, as well as reduce grade retention of
children in special education (Barnett, 1995; Farran, 2000; Karoly et al., 1998) and
rates of academic failure, delinquent behavior, and adolescent pregnancy rates
(Hawkins et al., 1992). Furthermore, some of these programs also improve chil-
dren’s long-term social behavior, as indicated by fewer arrests and reports of
delinquent behavior. Indeed, the payoffs to early education programs may well
exceed those of formal schooling (Heckman, 1999).

Schools can also have an effect on student behaviors, the ability to arrive at
school ready to learn, and overall health. School health programs have increased
substantially over the past several decades in recognition of the connection be-
tween health and learning. The Institute of Medicine recommended in 1997 that
all students in elementary, middle, and junior high school receive sequential health
education to help shape their behaviors. The report noted that skills training, peer
involvement, social learning theory, and community involvement have the great-
est effect on school health education.

Finally, research has confirmed the direct relationship between physical ac-
tivity and long-term health. School physical education programs over the past
decade have in fact shifted toward an emphasis on physical fitness rather than
competitive sports. Although there is limited research on the effect of physical
education on health, there is some evidence that participation among middle and
high school students is below national objectives (Lowry et al., 2001; McKenzie et
al., 2000).
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Violence. Children’s exposure to community violence in the United States, par-
ticularly among poor children living in urban settings, is strikingly high (Osofsky
et al., 1993; Purugganan et al., 2000). The most extreme form of community
violence, reflected in homicide rates, reached its peak in the early 1990s and has
since been on a decline (Cole, 1999). Between 1985 and 1991, the homicide rate
among youth ages 15–19 increased 154 percent, surpassing that of other age
groups (Buka et al., 2001). Although the United States is experiencing a welcome
decline in violence (Cole, 1999), homicide rates for youth remain among the
highest compared with other age groups (http://www.ojp.usdoj.gov/bjs/homi-
cide/teens.htm). Moreover, investigators estimate that homicide rates reflect only
a small fraction (1/100th) of the violence witnessed or experienced by today’s
youth (Rosenberg and Mercy, 1986).

An emerging literature suggests that the long-term consequences of child-
hood exposure to community violence are similar to those noted for child victim-
ization. Children’s exposure to violence has been linked to a number of adverse
health consequences, including depression, withdrawal, anxiety, posttraumatic
stress disorder, fatigue due to sleep disturbance, poor school performance, par-
ticipating in harmful events, having negative beliefs and attitudes toward others,
and aggressiveness (Dyson, 1990; Pynoos et al., 1987; Kendall-Tackett, 2002; Buka
et al., 2001; Zuckerman et al., 1995; Groves et al., 1993; Martinez and Richters,
1993). It is important to note, however, that this emerging literature lacks speci-
ficity, as it is currently not clear which types of exposure to violent events pose the
greatest threat to children in terms of resulting in impaired social and emotional
development and functioning.

Social Organization of Neighborhoods and Schools. Communities vary greatly
in the degree to which people know each other, care about each other, and even
share responsibility for each others’ children. These connections among people—
social networks and the norms of reciprocity and trustworthiness that arise from
them—are sometimes referred to as “social capital.” A higher level of social orga-
nization in a neighborhood is associated with better family and child outcomes
(see National Research Council and Institute of Medicine, 1995b, p. 13; Sampson
et al., 2002). Neighborhoods in which parents frequently come into contact with
one another and share values are more likely to monitor the behavior of and
potential dangers to children (Sampson, 1992; Sampson and Groves, 1989; Samp-
son et al., 1997).

Social organization is affected by the degree of sprawl in a community; in-
creased sprawl restricts the time and energy people have available for civic in-
volvement and reduces the opportunities for spontaneous, informal social inter-
actions. Sprawl also is associated with decreased use of public facilities, reducing
opportunities to mingle with other people, segregating people, and disrupting
continuity of community across the life span. There also is evidence that mixed-
use, walkable neighborhoods contribute to social capital, as measured by know-
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ing one’s neighbors, participating in political life, trusting other people, and being
socially active (Frumkin, 2002, 2003; Leyden, 2003).

The basic ingredients of neighborhood social organization can also be present
in schools, although the ratio of ingredients differs (National Research Council
and Institute of Medicine, 1995b). Schools can serve both as protective influences
and as risk factors. Students may feel connected to the class, and a well-run class
may in turn increase their feelings of connectedness (National Research Council,
2001). When students feel cared for at their school, they are less likely to use illicit
substances, engage in violence, or initiate sex and are more likely to report higher
levels of emotional well-being (Resnick et al., 1997).

Peer Influences. Peers and friends are important throughout childhood. Poor
social acceptance is problematic for children during childhood and beyond. So-
cially rejected, aggressive 3–5-year-old children have demonstrated stress hor-
mone levels in the top third of their class, often spiking to the “stress” level
(National Research Council and Institute of Medicine, 2000). And children dem-
onstrating difficulties with aggression and peer rejection in middle school are
more likely than other children to have demonstrated such problems during
their toddler years (Rutter, 1998). Children who were rejected during the school
years are disproportionately represented among adults with psychiatric prob-
lems (Coie et al., 1992) and among those with subsequent legal altercations
(Kupersmidt and Coie, 1990), although the pathway of influence is not well
established in these studies.

Middle adolescence is the age of the adolescent subculture. The importance
of the peer group increases, as well as the pressures to conform to it. At this time,
the adolescent is seeking a stable (affiliative) rather than a distinct identity (Grey-
danus et al., 1990). Risky behaviors become important during this time both as a
means to bond to a peer group and for youth who desire to confront adults
(Greydanus et al., 1990). But peer group association can also be positive; for
example, the strong orientation toward academic achievement among Asian
Americans has a stronger association with having Asian peers than with Asian
parents (Steinburg et al., 1992).

Multiple datasets spanning several decades and across cultural and geographic
niches underscore the importance of peers, peer influence, and the selection of
peers as friends as factors associated with adolescent behaviors and perceptions of
the world (Jessor and Jessor, 1977; Stanton et al., 1994; Romer, 1994). Thus, for
adolescents, like their younger counterparts, peer relations continue to play a role
in both adolescence and beyond.

Electronic Media

Electronic media (television and video, video and computer games, and the
Internet) have become an integral part of everyday life for many children in the
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United States and thus warrant explicit discussion. Children spend more time
watching television than in any other single activity except sleep (Huston and
Wright, 1997). Children between the ages of 2 and 17 spend an average of 4.5
hours a day in front of screens, watching television, playing video games, and
using the computer (Woodard and Gridina, 2000). The potentially adverse conse-
quences of television viewing led the American Academy of Pediatrics to recom-
mend that children under 2 years old should not watch television, and older
children should not have television sets in their bedrooms (American Academy of
Pediatrics, 1999b).

Violent Media Content and Aggressive Behavior. The association between
viewing violent television programs and aggression has been well established
(Bushman and Huesmann, 2001; Friedrich-Cofer and Huston, 1986; Huesmann
and Eron, 1986). Across methodologies (laboratory experiments, field studies,
and longitudinal studies) and measures, research has converged on findings that
viewing television violence affects both short-term and long-term aggressive be-
havior (Friedrich-Cofer and Huston, 1986). A comprehensive meta-analysis of
217 studies of the association between antisocial behavior and media violence
revealed the correlation between the two to be sizable: .31 (Paik and Comstock,
1994), a correlation only slightly smaller than that between smoking and lung
cancer (Bushman and Anderson, 2001).

Because of the interactive nature of video games, both researchers and the
public are particularly concerned about the effects on children of violent content
in such games (Calvert and Tan, 1994). As with television, research has converged
to suggest that playing violent video games contributes to aggressive behavior
(Anderson and Bushman, 2001; Bensley and Van Eenwyk, 2001; Sherry, 2001),
but in this case the research is mainly drawn from smaller (i.e., Ns of 50 to 150),
largely white and middle-class convenience samples.

Media Use and Obesity. Not all empirical studies have established a positive
association between television or video game use (or both) and increased weight
or obesity in youth. The most widely cited study is by Dietz and Gortmaker
(1985), who report that the prevalence of obesity in a large epidemiological
sample of adolescents ages 12–17 increased 2 percent for each additional hour of
television watched per week. Subsequent studies have confirmed this relation-
ship (Dietz and Gortmaker, 1985; Robinson and Killen, 1995; Robinson et al.,
1993; McMurray et al., 2000; Durant et al., 1994).

One way in which television viewing or video game use is thought to be
related to increased weight in children is that time spent with these media dis-
places physical activity. Evidence for the displacement of physical activity by tele-
vision is mixed, with some studies documenting decreases in participation in
physical activities following the introduction of television into small, mainly ru-
ral, communities (Brown et al., 1974; Williams, 1986), but more representative
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observational studies reporting little or no relationship between physical activity
and television viewing (Robinson and Killen, 1995; Robinson et al., 1993; Durant
et al., 1994).

A second hypothesis links television viewing, in particular, to increased ca-
loric intake either from eating during viewing or as a result of food advertising on
television, which tends to emphasize high-calorie, high-fat foods with poor nutri-
tional content (Story and Faulker, 1990). There is some evidence that amount of
television viewing is related to children’s requests for, and parental purchases of,
highly advertised foods (Taras et al., 1989) and that television advertising may
produce incorrect nutritional beliefs in children (Ross et al., 1981). There is also
experimental evidence that there are direct effects of exposure to advertising for
high-calorie foods on children’s snack choices and consumption (Gorn and Gold-
berg, 1982; Ross et al., 1981).

Effects of Sexual Messages and Sexual Content. Throughout childhood, adoles-
cence, and young adulthood, people continually learn more about sex, with me-
dia being a major source of information (Brown et al., 2002; Dorr and Kunkel,
1990; Wartella et al., 1990). The average child will have viewed over 14,000 sexual
simulations and sexual innuendos each year (Derkson and Strasburger, 1994).
Experimental studies conducted largely with convenience samples of white,
middle-class young adults (often college students) have documented negative
effects of nonviolent but dehumanizing pornography, especially on attitudes to-
ward women (Kenrick et al., 1989; McKenzie-Mohr and Zanna, 1990; Weaver et
al., 1984). However, the evidence is particularly disturbing in the case of violent
pornography. Two major reviews of the literature, one using meta-analytic tech-
niques (Allen et al., 1995a) and the other a conceptual review (Malamuth and
Impett, 2001), both conclude that sexual violence has been found to be arousing
to sex offenders, force-oriented men, and sometimes even to “normal” young
men if the woman is portrayed as being aroused by the assault.

Media Use, Cognitive Development, and Academic Skills. Theory and popular
perception have proposed that because television viewing involves so little men-
tal effort, it retards cognitive development and the development of such aca-
demic skills as reading (Healy, 1990; Winn, 1985). In the case of television, there
is a large body of theory and empirical data showing that both the content and
form of television programs affect children’s intellectual development and social
behavior (Huston and Wright, 1997). Longitudinal studies have found that
watching general-audience entertainment programming can have deleterious
consequences on both academic and social outcomes (Anderson et al., 2001;
Friedrich-Cofer and Huston, 1986; Huesmann and Eron, 1986). But both field
experiments and longitudinal studies indicate that watching educational pro-
gramming in early childhood is positively related to cognitive skills (Ball and
Bogatz, 1970; Rice et al., 1990; Zill, 2000), school readiness (Wright et al., 2000),
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and adolescent academic achievement (Anderson et al., 2001).
Much less is known about the effects of video games and computer technolo-

gies, but some theorists have proposed that the interactive character of these
activities makes them more potent than television as sources of sensorimotor
skill, intellectual stimulation, and messages about violence and other social be-
haviors (Calvert and Tan, 1994; Cocking and Greenfield, 1996; Greenfield, 1994).
Researchers have demonstrated academic gains in young children of both gen-
ders, using developmentally appropriate software (i.e., software allowing children
to control the program and make decisions) in academic settings in such skill
areas as verbal ability, problem solving, and creativity (Haugland and Wright,
1997).

Cultural Environment

Culture is often defined by the ideas, beliefs, and values coupled with the
rituals and practices of social groups, including but not limited to families.
Betancourt and Lopez suggest that culture refers to “a distinct system of meaning
or a cognitive schema that is shared by a group of people or an identifiable
segment of the population” (García Coll and Magnuson, 2000, p. 97). Miller and
Goodnow define cultural practices as “actions that are repeated, shared with oth-
ers in a social group, and invested with normative expectations and with mean-
ings or significances that go beyond the immediate goals of the action” (National
Research Council and Institute of Medicine, 2000, p. 60). Thus, practices to pre-
vent and promote health and provide treatment have to make sense and be con-
gruent with these systems of meanings and practices. In addition, any self-report
on health is embedded in these cultural constructions.

In the United States, the relationship of culture to health outcomes and their
measurement is particularly significant because of the growth in diverse popula-
tions. It is estimated that by 2050, children of color will account for a majority of
children in this country (Institute of Medicine, 1997). Consequently, dominant
notions of health—mostly based on middle-class, northern European beliefs and
practices—are increasingly out of alignment with the traditions, customs, and
beliefs of those with other ancestries.

Culture affects health in many ways. One is by promoting daily activities and
routines that reflect culturally defined goals and values that interact and influence
developmental processes, inclusive of health (Gallimore et al., 1993; Rogoff, 1990).
These routines can include, for example, health-promoting habits such as cultur-
ally prescribed foods and activities that provide adequate nutrition and caloric
intake or patterns of mother-infant interaction (e.g., Harwood, 1992).

Culture also affects health by providing caregivers (and eventually children
themselves) with an understanding of development and health: culture offers the
context for defining what is a problem, explaining why the problem exists, pro-
viding possible treatments, and indicating who should respond (Groce and Zola,
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1993; Harwood et al., 1999). Similarly, culture also provides a framework for the
use of home remedies. There are studies on the use of cupping and coining,
traditional practices in some cultures that have been confused with child abuse
(Moy, 2003; Bullock, 2000; Hansen, 1998). Cupping, a practice used by various
cultures including Chinese, Arabic, and Jewish, involves attaching cups on one’s
back and creating a vacuum to evacuate a malady and increase blood flow to the
region, leaving marks that can be confused with the result of trauma to the area.
Similarly, coining is the practice of rubbing the edge of a coin on one’s skin as a
treatment for an illness. Other examples of the importance of cultural meaning of
health and disease definitions are the “empacho” theory used by Latin Americans
(food is claimed to be “stuck” to the intestines causing vomiting, diarrhea, or
early satiety—many families seek the help of folk healers or home remedies con-
sisting of such dangerous substances as lead and mercury) and the use of “hot-
cold” remedies, which were mentioned in Chapter 1 (Nuñez and Taft, 1985;
Risser and Mazur, 1995).

In the United States, variables such as language proficiency, acculturation
level, and recency of migration have all been identified as important sources of
variability within cultures (Gutierrez et al., 1988) with significant impact on
health. Biculturalism (identifying simultaneously with two cultures) rather than
linear acculturation (adopting a single cultural identification over time) has been
found to be related to better outcomes (Gil et al., 1994; Szaponick et al., 1981).

An interesting finding in the health literature is what has been termed the
“Latino epidemiological paradox” (Markides and Coreil, 1986) or “the immi-
grant paradox” (Fuligni, 1997; Portes and Rumbaut, 2001), whereby recent im-
migrants who tend to be more economically deprived and less acculturated, or
individuals from Hispanic backgrounds in general, tend to have better health
outcomes than other groups from the same ethnic backgrounds or non-Hispanics
(Hayes-Bautista et al., 2002; Hayes-Baustista, 2003). The mechanisms behind
these surprising findings are not well understood. One possibility is that of selec-
tion bias; that is, first-generation immigrants to the United States may be the
healthiest and most motivated subset of potential immigrant families. But it
has also been hypothesized that traditional cultural practices serve as protective
factors.

These and other findings have led investigators to posit cultural differences as
sources of both risk and resilience (García Coll et al., 1996; García Coll and
Magnuson, 2000). In other words, culture does not constitute a source of vulner-
ability or risk per se, but cultural differences can become a source of risk when (1)
cultural differences are seen as deficits that need to be remedied or fixed, (2)
cultural differences lead to mismatches between caregivers or the child them-
selves and members of dominant institutions, and (3) cultural differences lead to
experiences of discrimination and diminished life opportunities due to segrega-
tion. There is evidence that these sources of stress are not limited to low-income
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populations but are experienced by groups with higher socioeconomic back-
grounds as well (McAdoo, 1981; Tatum, 1987).

Discrimination

A sparse but growing literature on discrimination, particularly regarding race
and ethnicity, documents its effect on health. Krieger (2000) reviewed 20 research
articles that used instruments to measure self-reported experiences of discrimina-
tion: the most common association with discrimination (10 studies) was with
mental health; the second (5 studies) was with hypertension. Unfortunately, all
studies concerned adults only.

A more recent review confirmed the findings of a substantial association
between racial/ethnic discrimination and mental health, with additional associa-
tions with various physical health measures (Williams et al., 2003). In one study,
simulated racial discrimination was associated with physiological dysfunction,
which was associated with subsequent poor health (Harrell et al., 2003); again, the
studies included adults only.

Van Ryn and Fu (2003) proposed a pathway through which health provider
behavior in clinical or public health settings contributes to discrimination. In this
case, the pathway would be as relevant to children as to adults, as adults generally
accompany children in health services encounters and act as proxy for them.
Nazroo (2003), reviewing evidence on ethnic discrimination from the United
Kingdom, concluded that social and economic inequalities, underpinned by rac-
ism, are a fundamental source of ethnic inequalities in health across population
subgroups. Chaturvedi (2001) suggested that recognition of different kinds of
effects from racism, including on children, could help to sort out the pathways by
which the multifactorial and interacting influences affect various aspects of health.
To that effect, a recent review (McKenzie, 2003) provided added evidence for an
effect of racism on health, including the documentation of racism as well as the
mechanisms by which it operates.

SERVICES

Although few would debate the relevance of health services to improving
individual health, many have actively debated the contribution of health services
to the health of populations. In recent decades, writers such as Thomas McKinley
have made strong arguments that improvements in population health have come
more from improvements in other spheres (particularly nutrition) than from
interventions provided by health services (McGinnis et al., 2002). Although there
is increasing recognition of the effect of services in the behavioral and social
arenas on health (Institute of Medicine, 1997, 2000), evidence regarding specific
outcomes of these programs is limited.
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In contrast, the medical literature is replete with reports of the effectiveness
of specific biomedical interventions that influence the course of particular dis-
eases. John Bunker has gone further and estimated that health services in general
account for about half of improvements in health (measured as increases in life
expectancy) in the most recent half-century (Bunker, 2001). While his mono-
graph demonstrates the important role of health services, it reinforces the simul-
taneous importance of other influences.

The effect of social factors on health, and the possibility of their remediation,
does not detract from the importance of health services, at least in part because
one of the correlates of social factors is differential access to and appropriate use
of health and other services. Documentation of the overall effect of services spe-
cifically on children’s health is more limited. A 1985 publication on the impor-
tance of health services on the incidence, prevalence, and severity of 16 important
conditions in childhood (Starfield, 1985b) illustrated the importance of access to
health services. However, this study provided no quantitative estimates of the
total magnitude of effect of health services on the child population, and it pre-
dated numerous new vaccines and other general environmental improvements
that have further reduced morbidity and mortality. It was also based on a model
of health that was more disease-oriented than the multifaceted conceptualization
of health proposed in this report.

In more recent years, it has become clear that the nature of health services,
rather than simply their presence, is important. For example, an accumulating
number of studies, both in the United States and abroad (as well as international
comparative studies) have shown the importance of a strong primary care orien-
tation in health services systems (Starfield et al., 1998). The benefits of a strong
primary care orientation are even more salutary for children than for adults (Shi
and Starfield, 2002).

Comprehensive, high-quality center-based early education has been demon-
strated to improve a range of educational outcomes (National Research Council
and Institute of Medicine, 2000). A growing literature supports the ability of early
intervention services to intervene and modify developmental health trajectories
in children who are at risk of developing developmental, behavioral, and mental
health conditions (Ramey et al., 1992; Karoly et al., 1998; Olds and Kitzman,
1993; Olds et al., 1997, 1998, 1999). The availability and configuration of services
in a given community can be logically assumed not only to affect a range of
children’s health outcomes, but also to create a context for and to affect the range
of other influences.

Figure 3-1 presents a theoretical framework modified from Halfon and
Lawrence (2003) to illustrate how services can direct or modify a course of healthy
development; modify predisease pathways; and minimize the risk of exposures
before they occur, thereby actively promoting the development of health capaci-
ties. Services can reduce exposure to health-compromising events. For example,
there is strong evidence that multiple doses of pneumococcal vaccine lead to
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significant decreases in otitis media (ear infections) and subsequent hearing loss
(Fireman et al., 2003). Public health activities to improve nutrition and public
health education campaigns have resulted in health improvements. For example,
introduction of folic acid in grain-based products decreased the risk of neural
tube defects (Fletcher and Fairfield, 2002). The Back to Sleep campaign, aimed at
educating adults on proper infant sleeping position, has been credited with a
dramatic reduction in the occurrence of sudden infant death syndrome (Willinger
et al., 1998).

Services can modify the relationship between exposure and the onset of dis-
ease once the child has been exposed—thereby altering the nature of the exposure
outcome pathway. Children exposed to a case of meningitis may receive prophy-
lactic antibiotics to avoid coming down with the disease themselves. Newborn
screening identifies infants with phenylketonuria, enabling dietary modification
that avoids adverse manifestations of the disorder.

Another way in which services influence health outcomes is to modify or
reduce a disease or to promote a specific rehabilitation or habilitation process.
For example, the lives of children with cystic fibrosis have been transformed and
their prognoses improved as a result of service delivery systems that have length-
ened life expectancy and improved functional capacity (Schechter, 2003).

Services relevant to children’s health include a broad array of interventions,
such as health promotion and preventive services, diagnostic, treatment, and
rehabilitative services, educational programs, and a variety of social services. They
include specific health interventions, such as immunizations, as well as programs
of integrated services that systematically address prevention, promotion, treat-
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FIGURE 3-1 Where services can effect change in healthy development.
SOURCE: Adapted from Halfon and Lawrence (2003).
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TABLE 3-1 Illustrative Services for Children, Youth, and Families

Long-Term Care, Home and
Prevention-Oriented Treatment-Oriented Community-Based Care

Early intervention programs; High-risk mother and infant Long-term inpatient mental
early literacy care services health care

Infectious disease control Emergency medical services Chemotherapy, cancer
Nutritional services Smoking and substance abuse radiation treatment
Lactation services cessation programs Convalescent and
Exercise programs Acute medical care rehabilitation care
Safe sex education Mental health, behavioral Child protective services
Injury prevention programs treatment, and therapy Home visiting
Topic-specific health Chronic disease management Home health care

education targeted at Medication management, Child care
schools, child care, and rehabilitation therapies School-based clinics
parenting Crisis intervention Case management care

Media campaigns High-risk mother and infant coordination
Environmental risk abatement care services Caregiver respite

programs (e.g., lead) Emergency medical services After-school programs
Vision and hearing screenings Smoking and substance abuse Peer support groups for
AIDS education, testing, and cessation programs adolescents

counseling Acute medical care Social skills development,
Smoking and substance abuse Mental health, behavioral stress management

prevention treatment, and therapy School-based special
Prenatal care; pre- and Chronic disease management education and

postpregnancy counseling Crisis intervention rehabilitation for
Immunizations and well-baby developmental delay,

care learning disability, mental
Developmental, behavioral, health problems and

and mental health programs for gifted and
assessment and guidance talented students

Genetic screening and
counseling

ment, and risk reduction simultaneously, as is the case in model chronic disease
management programs (American Academy of Pediatrics, 2002). Services func-
tion at several different levels, including the level of the individual child, family,
and community, as well as larger social, physical, and policy environments.

Table 3-1 lists a range of potential services relevant to children’s health that
reflects the committee’s conceptualization of it. While not exhaustive, this list
depicts a continuum of services designed to improve the health of children and
the functions they serve. It includes services provided by the personal and public
health system, as well as the environmental health, education, and social service
systems. Prevention-oriented services are shown to include health promotion
services that are focused at the population level (e.g., injury prevention, anti-
smoking campaigns), as well as services that are part of ambulatory health care
provided through the primary care system (e.g., immunizations). Treatment-
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oriented services include those that are provided in clinical encounters and am-
bulatory care settings (e.g., acute medical care), as well as those that are provided
in hospitals (e.g., emergency services). Long-term, home, and community-based
care includes community-based rehabilitative services designed to restore func-
tion (e.g., physical therapy), as well as habilitative services designed to maintain
the development of function (e.g., speech or language therapy for children with
language impairments).

Research is warranted to tease out the role that a range of services play in
mediating and modifying influences so children can stay healthy, as well as sup-
porting and promoting their optimal health. Improved specification of the effects
of services, better targeting and customizing of services for specific populations,
and improved monitoring of the effect of specific services on population health
measures should be considered important research and analysis priorities.

POLICY

The health of children in the United States is affected by laws, rules, and
regulations developed at the national, state, and local levels. These governmental
actions determine the availability of publicly supported services and often regu-
late the provision of privately administered services. They are integral to how
communities operate.

Policies directed specifically at health or health care services, such as eligibil-
ity for publicly funded insurance (Currie and Gruber, 1996a) or requiring a child
to be immunized prior to starting school (Briss et al., 2000), have both intuitive
and documented effects on children’s health. But many improvements in
children’s health over the past century were also influenced by policies in areas
other than health. Prominent examples include improvements in children’s health
as a result of the decision to include vitamins in food products (e.g., vitamin D in
dairy products and folic acid in cereals and breads) and fluoride in drinking water
(Centers for Disease Control and Prevention, 2001); drinking water and food
quality standards (Environmental Protection Agency, 1996; Perdue et al., 2003);
educational and child care standards and programs (e.g., the Individuals with
Disabilities Education Act); and environmental emissions and engineering safety
standards (Perdue et al., 2003).

Innumerable serious injuries and deaths have been prevented by traffic safety
standards, such as car seats and speed limits (Sleet et al., 2003; Farmer et al.,
1999), consumer product safety standards (Sleet et al., 2003), and such building
codes as requiring fencing around swimming pools and safety protections on
high-voltage electrical equipment (Stevenson et al., 2003).

The policy environment also affects children’s health in less obvious ways.
For example, welfare policy decisions play a role in families’ SES and even child
achievement (see discussion below), and education policies play a role in the
availability and quality of schools in a given community (Chase-Lansdale et al.,
2003).
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Although many policies affect children’s health, most are developed and
implemented without formal consideration of their effect on children. It is be-
yond the scope of this report to provide a comprehensive review of all policies
that have had an impact—or could have an impact—on children’s health. In-
stead, we illustrate the importance of policy with discussions of fluoridated water,
children’s health insurance, and welfare reform.

Fluoridated Water

Fluoridation of drinking water has contributed to reductions in dental caries
in both children and adults (National Research Council, 1993), and the Centers
for Disease Control and Prevention (CDC) has highlighted water fluoridation as
a significant public health achievement (Centers for Disease Control and Preven-
tion, 1999b). Cross-sectional studies conducted in the mid-1900s showed water
fluoridation to have an effect on dental caries and prompted policies to fluoridate
water in many cities throughout the United States. A review of studies on the
effectiveness of water fluoridation conducted in the United States between 1979
and 1989 found that caries were reduced between 8 and 37 percent among adoles-
cents (Newbrun, 1989). There is some evidence that water fluoridation has been
particularly beneficial for communities of low socioeconomic status (National
Research Council, 1993; Riley, Lennon, and Ellwood, 1999), perhaps attributable
to their disproportionate burden and lower access to dental care. Evidence of the
effectiveness of water fluoridation in reducing dental caries has led to other ap-
proaches to introduce fluoride, including the addition of fluoride in toothpastes
and topical fluoride treatment by dental professionals.

There has been some debate about whether water fluoridation increases the
risk of a range of other health conditions, including cancer, osteoporosis, and
Down syndrome. A review by the National Research Council (NRC) in 1993
concluded that there was no credible evidence to support these claims. The NRC
is currently conducting a study to review the evidence since 1993 and advise EPA
on the adequacy of its current water fluoride standards in the context of the
variety of fluoride sources now available.

Health Insurance

The role of health insurance for health care access and service use2 has been a
focal point of health policy and specifically children’s health policy over several

2Policies focused on improving the quality of health services available to children in the United
States are equally important. Because there is an extensive literature on the importance of appropriate
health care treatments to improve health in the face of disease, we do not review that here, but
underscore the importance of access to care based on the information that health can be enhanced
through health care.
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decades. In contrast to all other industrialized nations and despite frequent incre-
mental attempts to expand health insurance coverage, a substantial proportion of
children remain uninsured, and many more have inconsistent or inadequate
health insurance (http://www.census.gov/prod/2003pubs/p60-224.pdf). While
health insurance is an important contributor to access to and use of health ser-
vices (Starfield, 2000a; Currie and Gruber, 1996a), it is far from the only factor.
The availability and distribution of providers, the functioning of the primary care
system, and multiple nonfinancial barriers are also important variables that affect
health care access and use (Starfield et al., 1998; Halfon, Inkelas, and Wood,
1995).

The two primary publicly funded programs that provide health insurance for
children—Medicaid and the State Child Health Insurance Program (SCHIP)—
require families to demonstrate initial and continuing financial eligibility. Imple-
mented in the 1960s, Medicaid coverage increased dramatically during the 1980s
and early 1990s as a result of major policy changes in laws that sought to expand
Medicaid eligibility (Currie and Gruber, 1996a). Although participation in Med-
icaid programs is far from universal (Cutler and Gruber, 1996), and most unin-
sured children still receive medical care, the increased access to health care af-
forded by Medicaid has been associated with better birth outcomes (Currie and
Gruber, 1996b), lower rates of preventable illness (Starfield, 1985a) and improved
efficiency of medical care delivery (Dafny and Gruber, in press).

In 1997, SCHIP was initiated to provide further health insurance coverage
for uninsured children. SCHIP provided additional funds to states to expand
their health insurance coverage by either using Medicaid expansion or, alterna-
tively, developing state-run health insurance programs for children. Despite these
efforts to expand insurance coverage, far-from-universal SCHIP program take-
up and other factors still left 9.2 million children without health insurance cover-
age in 2001 for the full year (http://www.census.gov/prod/2003pubs/p60-224.pdf;
LoSasso and Buchmueller, 2002). An additional number lack insurance for part
of the year. States with policies that facilitate eligibility and certification proce-
dures have been shown to have higher rates of enrollment (Dick et al., 2003).

Health insurance of any type cannot facilitate access to health care services
when the necessary resources are not present. In the absence of national health
insurance, national health policy has supported the development of a safety net of
services in the form of community health centers in areas with a shortage of
health facilities and personnel. Currently there are about 800 such centers across
the country, all of which provide high-quality primary care services. Recent evalu-
ations indicate that the presence of these centers improves the health of children
and reduces racial disparities among the populations who receive services from
them (Politzer et al., 2001; Shi and Starfield, 2000).
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Welfare Policy

From a policy perspective, it is important to ascertain to what extent policies
directed at families or adult family members, even if not explicitly targeted on
child well-being, in fact alter children’s chances of healthy development. We illus-
trate this kind of policy analysis with the welfare reform law (the Personal Re-
sponsibility and Work Opportunity Reconciliation Act of 1996), which was di-
rected first and foremost at increasing the employment and reducing the welfare
dependence of mothers.

Evidence on the likely effects of welfare reforms comes both from random-
assignment experiments and from longitudinal survey studies (National Research
Council and Institute of Medicine, 2003). A key finding from the experiments is
that effects on the achievement and behavior of younger children were consis-
tently more positive in programs that provided financial and in-kind supports
(earnings supplements) for work than in those that did not. The packages of work
supports were quite diverse, ranging from generous earnings supplements pro-
vided alone to more comprehensive packages of earnings supplements, child care
assistance, health insurance, and even temporary community service jobs. At the
same time, these experiments produced evidence of negative effects on adolescent
achievement across all types of programs, although a prominent nonexperimental
study did not replicate the negative adolescent results (Chase-Lansdale et al.,
2003). Systematic approaches to evaluate the effect of policies on children of this
sort are the exception, rather than the rule, and few other systematic attempts can
be identified.

CONCLUSION

This chapter provides a discussion of evidence concerning the influence of
various types of characteristics on the health of children. Although imperfectly
understood, the important role of interactions of these influences, which may
differ in kind and amount at different ages and stages of development, is amply
supported by the evidence. Notably absent from most of the discussion, however,
is the relative importance of the various types of influences on children’s health at
different ages. For the most part, evidence for the influences comes from studies
of the relative risk imposed by them. However, exposure to influences differs in
frequency from one influence to another. Influences that have a high relative risk
may be of only minor importance to the health of the population of children if
they are relatively uncommon. In order to understand the effect of these factors
on the health of children, such information is critical (see Goodman et al., 2003).
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4

Measuring Children’s Health

This chapter outlines the nature of existing data in light of the committee’s
conceptualization of children’s health. It begins with an overview of the
available data and outlines two types of gaps in current data collection that

need to be filled in order to make them more useful: gaps in the conceptualization
of health and gaps in measurement. The chapter closes with a discussion of ap-
proaches to filling these gaps and an outline of new ways of approaching the
concept and measurement of children’s health.

CURRENT APPROACHES

As noted in Chapter 2, children’s health has traditionally been assessed by
evaluating indices that include the proportion of newborns born small or too
early, infant mortality rates, disease-specific incidence and mortality rates, and
proxy-reported ratings of health or activity limitations. Available data come from
several sources: vital statistics, surveys, and clinical and administrative datasets
(U.S. Department of Health and Human Services, 1981).

Vital statistics are part of a standardized state and national system for report-
ing data on births and deaths. They provide information on births and on rates
and causes of death in childhood and adulthood. These systems have been ongo-
ing for more than a century and, while there are a variety of new challenges that
arise in the interpretation and use of these data, they are well recognized as im-
portant both within countries as well as for international comparisons. In the
United States they are used to calculate rates of birthweights, identify birth de-
fects, and track rates and causes of death. An annual compilation of the trends in
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these data is published (see MacDorman et al., 2002). Another source of stan-
dardized reporting of data is the mandated reporting of communicable diseases,
which is required of all health care providers and laboratories, to state health
departments and, ultimately, the Centers for Disease Control and Prevention
(CDC). This system is used to track major infectious diseases and their state and
national trends. Outbreaks involving children and patterns of sexually transmit-
ted diseases among adolescents are regularly monitored. In addition, the Mater-
nal and Child Health Bureau (MCHB) has established 6 standard outcome mea-
sures that are reported for all states, as well as 18 performance measures.1

Survey data have the advantage of providing national estimates of self-re-
ported or, more usually in the case of children, proxy-reported conditions in
childhood. The United States collects a great deal of survey data about children,
but few surveys are specifically designed to focus on measuring children’s health.
For many decades the measurement of children’s health at the national and state
levels has been included in measurement systems that have focused primarily on
measuring adult health. This is particularly ironic since the current national sys-
tem of health statistics had its origins at the early 1900s with assessment of the
health of women and the birth of their children (Hutchins, 1997) yet has evolved
to focus on adults. The preoccupation of the health care system during the latter
part of the 20th century with the prevalence, impact, and cost of chronic diseases
in adults and the elderly led to a predominant focus on specific chronic diseases.
This focus on chronic disease, along with a long preoccupation with health care
costs, has centered national health data collection on their prevalence, the utiliza-
tion of services for managing them, and the current health expenditures associ-
ated with them. In many disease-oriented surveys, children appear to be healthy
because of their low prevalence of chronic disorders commonly diagnosed in
adults. This orientation and the relatively low price tag for the delivery of child
health services have led to an incomplete understanding of children’s health
(Schlesinger and Eisenberg, 1990). Until recently, there were only a few special
one-time or periodic supplements, such as the Child Health Supplements to the
National Health Interview Survey (NHIS) in 1981 and 1988 that focused on
children’s health.

National Child Health Data Collection Efforts

Many federal agencies are now involved in collecting regular and periodic
health information about children (see Box 4-1). The National Center for Health
Statistics (NCHS), which is a part of the CDC, has several ongoing surveys that
concern the health and health care use of children in the United States (Brown,

1For additional information, see http//www.ahcpr.gov/chtoolbx/measure5.htm and https://
performance.hrsa.gov/mchb/mchreports/Search/core/cormenu.asp.
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2001), including the National Immunization Survey, a telephone survey that col-
lects vaccination data on children between 19 and 35 months. Most major ongo-
ing national data collection efforts also continue to include children in general
population surveys. This is true of the annual NHIS and the National Health and
Nutrition Examination Survey (NHANES), as well as other special surveys that
NCHS supports or administers from time to time. NCHS collaborates with the
Agency for Healthcare Research and Quality (AHRQ) to conduct the Medical

BOX 4-1
Key National Sources of Data on Children’s Health by Sponsor

DEPARTMENT OF HEALTH AND HUMAN SERVICES

Centers for Disease Control and Prevention/National Center for Health Statistics
• Vital Statistics
• National Health Interview Survey (NHIS)
• National Health and Nutrition Examination Survey (NHANES)
• State and Local Area Interview Telephone Survey (SLAITS)

Center for Disease Control and Prevention/National Center for Chronic Disease
Prevention and Health Promotion

• Youth Risk Behavior Survey (YRBS)
• Behavioral Risk Factor Survey (BRFS)

Maternal and Child Health Bureau/Health Resources and Services Administration
• National Survey of Children with Special Health Care Needs (NSCSHCN)
• National Survey of Children’s Health (NSCH)
• National Survey of Early Childhood Health (NSECH)

Agency for Healthcare Research and Quality
• Medical Expenditure Panel Surveys (MEPS)

National Institute of Child Health and Human Development
• National Longitudinal Survey of Adolescent Health (ADD-Health)

DEPARTMENT OF EDUCATION
National Center for Education Statistics (NCES)

• Early Childhood Longitudinal Study—Kindergarten Class of 1998–1999
(ECLS-K)

• Early Childhood Longitudinal Study—Birth Cohort (ECLS-B)
• National Household Education Surveys (NHES)

DEPARTMENT OF LABOR
• National Longitudinal Survey of Youth (NLSY)

NOTE: See Appendix A for a brief description of each of these data sources and the relevant
web link and Appendix B for an outline of the data elements corresponding to the health
conditions, functioning, and health potential domains for 12 of the current surveys.
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Expenditure Panel Surveys, which also include data on various aspects of
children’s health (as reported by proxies, usually parents). Other nationally rep-
resentative data are collected directly from adolescents through the Youth Risk
Behavior Survey (YRBS) conducted by the CDC and the National Household
Survey of Drug Use and Health, conducted by the Substance Abuse and Mental
Health Services Administration for persons 12 years and older.

A fairly recent addition to the portfolio of the NCHS is the State and Local
Area Integrated Telephone Survey (SLAITS), which uses the same design ap-
proach and sampling frame as the ongoing National Immunization Survey.
SLAITS is a survey platform designed to collect state- and local-level health care
data. It can be used by other federal, state, or local government agencies or private
organizations to conduct additional data collection by purchasing use of the plat-
form and time for other surveys. It has been used by other federal and state
government agencies as the vehicle for several new surveys for children and has
produced a great deal of additional information in a fairly short time frame. This
mechanism of using telephone interviews of parents has recently been providing
important national and state-level estimates of children’s health from families
that have access to telephones in their homes.

The MCHB of the Health Resources and Services Administration, which has
its administrative roots in the Children’s Bureau established in 1912 (Hutchins,
1997), has been a historically consistent federal advocate for the measurement of
children’s health. The MCHB has recently used the SLAITS mechanism to con-
duct three surveys that expand national and state-level data on the health of
children. In 2000, MCHB used SLAITS to conduct the largest survey to date on
the health of children who have special health care needs (van Dyck et al., 2002).
It is the first national survey that was designed to allow state-level estimates, in
addition to national estimates, of all measures, including the number of children
with special health care needs. The goal, contingent on adequate future funding,
is to administer it periodically to generate trend and performance evaluation
information.

Also in 2000 the MCHB, along with NCHS, CDC, and the American Acad-
emy of Pediatrics, sponsored the National Survey of Early Childhood Health
(NSECH) using the SLAITS platform to assess the health of children ages 4 to 35
months, the content and quality of well-child health care, and steps parents can
take to promote the health and development of their young children.2 It was a
one-time pilot survey conducted with 2,068 families nationwide (National Center
for Health Statistics, 2002b).

More recently, the MCHB sponsored another survey using the SLAITS plat-

2The NSECH also assesses family income, medical insurance coverage and adequacy, day care and
day care affordability, and receipt of nutritional and other low-income benefits.
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form, the National Survey of Children’s Health (NSCH). NSCH is designed to
assess the physical and emotional health of children from birth through age 17
and, like the National Survey of Children with Special Health Care Needs will
provide state-level as well as national estimates.

Another child health module that has been added to the SLAITS platform is
the Child Well-Being and Welfare module, although to date it has been used by
only two states, Texas and Minnesota. The National Center for Environmental
Health in CDC is using the SLAITS platform to obtain national and select state-
level data on predictors of asthma. Although not focused on children, the survey
includes them.

Although all of the national surveys aim to obtain representative national
samples, survey methodology has some inherent weaknesses. These include the
inevitability of some response bias (such as the inability of the SLAITS platform
to obtain information about families without telephones in their homes or of
household interviews to obtain data on the homeless), issues about whether or
not the interviews are conducted in multiple languages, and of cultural validation
of questions across groups. In addition, since each minute of questions on large-
scale surveys is extremely costly, there is always pressure to ensure that the time is
used efficiently. This often leads to many areas being assessed superficially (and in
some cases tailored to adults) and to a distinct preference against the inclusion of
standardized psychometrically validated instruments, which contain multiple
questions, to measure complicated constructs.

One notable exception to the lack of inclusion of psychometrically validated
measures has been in the area of child mental health, for which behavioral inven-
tories have been included in the Child Health Supplements in 1981 and 1988.
However, overall there has been a paucity of measurement and monitoring of
child and adolescent mental health, despite the fact that this is a major cause of
morbidity.

In addition to the surveys mentioned above, other agencies, such as the Na-
tional Institutes of Health, often fund or themselves mount national surveys, such
as the National Longitudinal Survey of Adolescent Health (called ADD-Health).
For the most part, these are investigator-initiated efforts. They often break new
ground in measuring influences or implementing new methods, or provide de-
tailed information about particular aspects of children’s health. For example,
ADD-Health provides valuable data on a range of adolescent health influences,
including peers; the Fragile Families and Child Well-being Study provides the
first national look at the influence of father involvement among low-income,
unmarried, first-time parents and a married comparison group3 (although the
early waves of this study are not concentrated on health); and linkage of geocoded

3For additional information, see http://crcw.princeton.edu/fragilefamilies/index.asp.
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survey data with census data was advanced by investigator-initiated efforts. Inves-
tigator-initiated surveys do not always take advantage of advances in govern-
ment-mounted surveys, nor are government-mounted surveys quick to adopt the
advances from investigator-initiated efforts. Coordination and linkage of surveys,
as well as sharing of knowledge regarding survey methodology, should be im-
proved across both government and investigator-initiated surveys. The federally
sponsored Developing a Daddy Survey (DADS) initiative may have relevant les-
sons for such coordination efforts. DADS is a public-private effort to better un-
derstand fatherhood and father involvement in children’s lives by adding ques-
tions to several national surveys.

The National Institute of Child Health and Human Development is leading
an effort to develop the National Children’s Study, a longitudinal study designed
to examine the effects and interactions of a broad range of environmental influ-
ences on children’s health (including traditional factors, such as chemical, physi-
cal, and biological factors, as well as other factors, such as family structure and
economics, neighborhood factors, and local and state policy). As envisioned, the
study will follow 100,000 children from before birth through age 21. A wide range
of individuals, researchers, organizations, and federal agencies have been involved
in the planning and design of the study. During the course of the committee’s
deliberations, the exact specifications of the study were not clear, and funding had
not been secured.4

The National Center for Educational Statistics (NCES) has several notewor-
thy national surveys of children’s well-being. The birth cohort of the Early Child-
hood Longitudinal Study (ECLS-B) is in the process of gathering data on
children’s health, development, care, and education from birth through 1st grade
from a sample of 10,600 children born in 2001. The Early Childhood Longitudi-
nal Study, Kindergarten Class of 1998–1999 (ECLS-K) focuses on children’s early
school experiences, beginning with kindergarten and following children through
5th grade. Its sample is also nationally representative and numbers just under
20,000. The National Household Education Surveys program provides descrip-
tive data on the educational activities of the U.S. population, both children and
adults. The ECLS-B and the ECSL-K collect substantial data on environmental
factors but relatively little information on health.

Appendixes A and B list the nation’s major data resources for measuring and
tracking children’s health and its influences. It is clear that there are many surveys
that tap various aspects of health. Our review shows both the gaps and the consid-
erable overlap and duplication. What is less apparent is that, when an aspect of
health is covered, it is often covered using diverse methods, which may include
unreliable ways of eliciting information or employ techniques that produce con-
flicting and inconsistent information. For example, although many surveys in-

4For additional information, see http://www.nationalchildrensstudy.gov.
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clude a question about the overall rating of a child’s health, this information may
not always be obtained from someone with the same relationship to the child. In
some surveys it is answered by a respondent who may not be the child’s primary
caretaker and in others by a parent or the person who is most knowledgeable
about the child’s health. Questions about the child’s functioning have inconsis-
tent wording across surveys. When wording is inconsistent over a period of time,
it is difficult to know to what extent changing rates of identification are a result of
those changes (Newacheck et al., 2003).

It has been recognized for some time that data could be collected and used
more efficiently if they were better coordinated across agencies. The U.S. Depart-
ment of Health and Human Services Data Council, responsible to the secretary of
health and human services, was intended to accomplish this, but it has not fo-
cused on the need for new approaches to the conceptualization of children’s
health or on the consequent appropriate data collection and dissemination.

National Data Syntheses

There have been several national efforts to use secondary national data to
produce annual reports on the health or well-being of children (see Box 4-2).
These reports are used by policy makers at the federal, state, and local levels and
by others interested in children’s health issues to understand trends. Although
they can be useful tools to monitor specific indicators over time, they do not
enable understanding of the dynamics of children’s health or the interaction of
influences and health.

For the past 15 years, the MCHB has published an annual report entitled
Child Health USA that includes data on child health indicators, as well as state-
specific data on selective indicators. It also includes trends and progress toward

BOX 4-2
National Data Syntheses

America’s Children and the Environment
America’s Children: Key National Indicators of Well-Being
Child Health USA
KIDS COUNT
Child Trends Data Bank

NOTE: See Appendix C for web links for these syntheses and examples of the indicators
tracked.
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meeting the goals and objectives in the next decade as set out in the federal reports
(Health Resources and Service Administration, 2002).

Over the past 10 years, several other federal efforts have created a greater
focus on children’s health, particularly on aspects of health traditionally defined
as “well-being.” In 1994 the Office of the Assistant Secretary for Planning and
Evaluation (ASPE) created an annual publication entitled Trends in the Well-
Being of America’s Children. In the same year, a Federal Interagency Forum on
Child and Family Statistics was instituted and was formally established in 1997 by
executive order. The forum is a formal structure for collaboration among 20
federal agencies that produce or use statistical data on children and families. Since
1998 it has produced a report, America’s Children: Key National Indicators of Well-
Being, now produced on a biannual basis, which presents secondary data on
economic security, health, behavior, social environment, and education. ASPE is
currently developing a report, Social Indicators: Measures of Children, Family and
Community Connections, to better understand family indicators in the domains of
family structure; family functioning; family, work, and child care; school involve-
ment and civic engagement; and social connections. The Environmental Protec-
tion Agency has produced two editions of America’s Children and the Environ-
ment, which presents trend data on environmental contaminants in air, water,
food, and soil; biomonitoring data; and data on childhood diseases associated
with factors in the physical environment.

Another source of secondary information is the databank maintained by
Child Trends, Inc., which provides ready access to a wide range of current data
sources pertinent to children’s health and its influences. Finally, KIDS COUNT, a
project of the Annie E. Casey Foundation, uses census data to produce national
and state-level indicators of child well-being. KIDS COUNT produces an annual
data book, makes data available on their web site, and funds a network of state-
level projects (see Box 4-3).

Healthy People 2010, a national initiative that defines objectives to identify
the most significant preventable threats to health and establish national goals
related to these objectives, specifies numerous indicators to track the health of the
U.S. population. While there are multiple indicators specific to children through-
out the numerous identified objectives, with the exception of those relevant to
adolescents, there have been limited efforts to use this mechanism to develop a
comprehensive focus on the health of children, and the indicators specific to
children are not presented in an integrated format.

Other Potential Sources

Other potential sources of information on children’s health are clinical and
administrative data derived from records or billing information supplied by health
care providers. There are large datasets on enrollees in private health insurance
plans and in state Medicaid and the State Child Health Insurance Plan. Another
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large administrative dataset is the AHRQ’s National Hospital Discharge Data Set.
However, these sources vary in the degree to which they are representative of
conditions in the population, because they undercount individuals with poorer
access, tend to be health insurer specific, and because of the considerable evidence
that coding is often inaccurate. Issues related to how to interpret data for which

BOX 4-3
KIDS COUNT

KIDS COUNT, a national and state-level project aimed at assessing the status of
children in the United States, was initiated by the Annie E. Casey Foundation in the
late 1980s.

The initiative is designed “to contribute to public accountability for different child
outcomes, resulting in a model for data-driven advocacy for children, their families,
and their communities.” KIDS COUNT publishes an annual data book that pre-
sents state-level data on the educational, social, economic, and physical well-be-
ing of children using indicators from multiple data sets. The Casey Foundation also
funds a national network of state-level KIDS COUNT projects that provides a more
in-depth and detailed view of children in their state.

The 10 measures used to rank states on overall child well-being include:
• percentage of low-birthweight babies;
• infant mortality rate;
• child death rate;
• rate of teenage deaths by accident, homicide, and suicide;
• birth rate to teenage mothers;
• percentage of children living with parents who do not have full-time, year-

round employment;
• percentage of teens who are high school dropouts;
• percentage of teens not attending school and not working;
• percentage of children in poverty;
• percentage of families with children headed by a single parent.

The project has also published a series of special reports, such as:
• KIDS COUNT Data on Asian, Native American, and Hispanic Children: Find-

ings from the 1990 Census;
• City KIDS COUNT;
• Success in School: Education Ideas That Count;
• Child Care You Can Count On: Model Programs and Policies;
• When Teens Have Sex: Issues and Trends—A KIDS COUNT Special Report;
• The Right Start: Conditions of Babies and Their Families in America’s Largest

Cities; and
• Children at Risk, State Trends 1990–2000: A First Look at Census 2000 Sup-

plementary Survey Data.

For more information, see www.kidscount.org.
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there are no clear denominators and the unreliability of coding are serious. In the
first case, there is no way of knowing how to interpret rates of diagnoses, since the
population is not stable over time, with people going in and out of practices and
plans. In the second, there are obstacles to overcome in order to ensure that
coding is consistent. Of concern is the bias frequently introduced by the require-
ments for reimbursement of medical services, which often influences the ways in
which diagnoses are reported. Another limitation is that some sites or plans,
especially managed care plans, do not collect data on patients but, rather, on
visits. Other concerns relate to how issues of cultural mistrust, perceived racism,
or stereotyping may introduce measurement errors when providers and patients
are from different cultural, ethnic, and racial backgrounds. Some of these latter
problems exist in survey data as well.

State and Local Approaches

At the state and local levels, the measurement of children’s health has been
even more variable. Other than infant mortality and other mandated perinatal
indicators that are collected as part of national vital statistics, as well as the recent
SLAITS surveys that have sufficient power to allow state estimates, state and local
data collection is inconsistent across jurisdictions. In 1998 ASPE, in collaboration
with the Administration for Children and Families and the David and Lucile
Packard Foundation, implemented a state-level initiative to build on the work of
the Federal Inter-Agency Forum on Child and Family Statistics. This initiative
funded 14 states over a 2-year period to develop and track various state-level
indicators of children’s health and well-being and “to institutionalize the use of
indicators in state and local policymaking” (http://aspe.hhs.gov/hsp/cyp/child-
ind98, accessed February 25, 2003).

Federally required reporting largely reflects categorical program funding,
which often relies on measures of service utilization as proxy measures of health
and is driven by funding allocation rather than a well-developed strategy to mea-
sure the health of children. In the past decade, some of that has begun to change
due to new initiatives originating at the federal and local levels. First, the federal
MCHB now requires that all states develop indicators of program performance
and measures of the health of mothers and children as a requirement of receiving
maternal and child health funding. With a specified set of indicators, states are
now collecting and aggregating data on child and family health issues, but there is
considerable latitude in how these indicators are measured and hence a lack of
standardization. In many states, the demand for indicators has also trickled down
to the local level. This move to require a common set of indicators may ultimately
form the basis for a common set of metrics on children’s health across states.

CityMatCH, a national organization of local maternal and child health agen-
cies, also has facilitated the enhanced collection and reporting of local maternal
and child health data. For example, CityMatCH provides city-specific data re-
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ports of national comparative data regarding specific health problems, such as
infant mortality and low birthweight. Another local data collection enhancement
has grown out of the recent focus on the development of healthy cities and com-
munities, which has focused on promoting population health and launching com-
munity-wide health improvement initiatives. Similar offshoots specifically fo-
cused on children’s issues have resulted in development in many localities of
community health reports (Halfon et al., 1998; Fielding et al., 1999), made pos-
sible by increasing data and information processing and dissemination at the
local level. Many of these community health reports focus on children and family
health issues, and in many locations across the United States these reports have
also been based on new data collection or data synthesis projects.

A network of children’s preventive services tracking registries is now operat-
ing in six states and New York City as a result of a Robert Wood Johnson Founda-
tion initiative, All Kids Count.5 These data systems are developing the prototypes
for a nationwide system of integrated population-based registries that could be
linked with primary care providers to ensure that all children have a “medical
home” and that public health officials and other policy makers have population-
based data on all children. The rationale for some of these efforts is to demon-
strate that local data systems could support the reports of health care providers in
activities to promote the health and development of children (Halfon and Hoch-
stein, 2002). These initiatives are very promising. However, it is important to note
that only a relatively small proportion of communities are involved or assessing
indicators or measures in the same way.

IMPROVING MEASUREMENT OF CHILDREN’S HEALTH

In looking at the current compilation of information about children’s health
in terms of the committee’s conceptual framework, we outline data collection
efforts by domain and then look further at the steps that should be taken to
improve measurement strategies. While we have chosen to organize this discus-
sion into three discrete domains, it must be emphasized that there is no single
universally accepted approach to the delineation of domains of health. Thus to
some extent the division is always somewhat arbitrary. Nevertheless, in our view
the domains we identified are consistent with current thinking as reflected in the
recently adopted International Classification of Functioning as it applies to chil-
dren (Simeonsson et al., 2003) and with current research in this field.

Existing sources of data contain many items related to aspects of children’s
health as conceptualized in this report, although not organized around the spe-
cific domains suggested below. Most current indicators of health are in fact proxy
measures, single items that do not clearly fall into a single domain or cannot be
combined to measure the domains fully.

5For additional information, see http://www.allkidscount.org.
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Health Conditions

The first domain, which we call health conditions, contains information on
disease, impairment, injury, and symptoms. Most of the items come from vital
statistics (in the form of low birthweight and death by cause data), from clinical
or administrative data as reported on claims or encounter forms, from injury
reporting systems, or from registries. Some surveys also collect data on proxy-
reported (or occasionally, in the case of adolescents, on self-reported) health
conditions, injuries, and impairments. There are differences in the ways that the
principal data agencies (i.e., CDC, NCHS, MCHB, and AHRQ) define specific
diseases and measure them. Also, agencies use different age categories, even within
childhood. As a result, the country has various estimates for the prevalence of
health conditions, making it difficult to compare sources of data regarding condi-
tions and to understand reasons for the differences in estimates.

Another concern is that the cumulative data from most surveys provide esti-
mates for prevalence, but not for the incidence, of individual diagnosed condi-
tions, and there is little information about the overall health of individual chil-
dren. That is, surveys often look at one or two disease entities, rather than a
profile of how diseases cluster in groups of individuals. Diseases are not randomly
distributed in the population (Starfield, 1991; Kunitz, 2002), and an accumulat-
ing literature (Starfield, 2001; Long et al., 1994) documents the magnitude of this
co-occurrence (comorbidity), which is especially pronounced in childhood, when
the overall prevalence of health conditions is low but unexpected co-occurrence
of different types of illnesses and impairment is higher than would be expected by
chance distributions (van den Akker et al., 1998).

Despite this knowledge, most data collection efforts do not describe or facili-
tate explanation of the clustering of health conditions in specific individuals or
population subgroups. There is considerable and robust evidence that children
with ongoing health conditions, such as asthma or diabetes, are more likely to
have other types of conditions as well. For example, a large literature, for both
adults and children, demonstrates that mental health problems are more com-
mon in children with chronic physical conditions than in the overall child popu-
lation (Harris et al., 1996; Long et al., 1994; Stein and Silver, 2002). Thus another
concern about the currently available data is that they focus on individual condi-
tions, rather than on the health of groups of individuals.

Given the recent estimates by the surgeon general (U.S. Department of Health
and Human Services, 1999) that approximately 1 in 10 (11 percent) of children of
ages 9–17 have a significant behavioral or emotional disorder with substantial
impairment in current functioning, it may be surprising that there are no assess-
ment approaches currently in place that track child and adolescent emotional
health in all of its important aspects.

Generally missing are data on physical and emotional symptoms. Both clini-
cal records and surveys are potential sources of data on symptoms; their coding
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would be facilitated by more widespread use of the International Classification of
Primary Care (ICPC) (Lamberts et al., 1993) or potentially by the newly adopted
International Classification of Functioning, Disability and Health (ICF), discussed
in the next section. The ICPC was developed by the World Association of Na-
tional Colleges and Academies, an international association of family physicians,
for use in the coding of presenting problems in primary care. It codes a wide
variety of types of problems, diagnoses, and other types of reasons for visits (e.g.,
medication refill, administrative reasons, well-person care) and is compatible
with the World Health Organization’s International Classification of Diseases.

Functioning

The second domain, which we call functioning, is generally represented by
single items or nested items in health surveys. These questions generally explore
limitations in functioning related to school or play, which are considered the
main functional arenas of children. The utility of existing data and a more com-
plete range of data on physical, cognitive, emotional, and social functioning, as
well as disability and restriction of activity, would be enhanced by adoption of the
ICF, as it becomes better known by practitioners and survey organizations. This
system is designed to inventory different aspects of participation in a wide range
of daily activities and to assess the structural and environmental barriers that
impede or facilitate functioning. However, it has not yet been adapted to be
rapidly used in clinical care or in surveys. The domain of functioning could also
benefit from more detailed descriptions of levels of functioning in a range of
settings and roles.

Several measures of child functioning are available, such as Functional Status
II (R) (Stein and Jessop, 1990), the Wee FIM (Msall et al., 1994), and the Rand
measure (Eisen et al., 1979). Each of these measures focuses on a different part of
the spectrum of functioning, from unimpaired to severely impaired. Virtually all
these instruments depend on the capacity of the clinician or parent respondents
to assess a child’s performance of activities compared with a theoretical norm and
to report accurately on aspects of health and on deviations from normal. The
reporting individual must be able to observe accurately and to interpret and
communicate the observations in a reliable way. Functional status measures do,
however, have the advantage of being applicable to children with a wide range of
conditions of varying types, and of including the effects of multiple health condi-
tions (comorbidity) and their treatment (Stein et al., 1987; Starfield, 1992). In
many ways these measures represent the summation of multiple health impair-
ments and treatments on the daily lives of children.

Health Potential

The third domain, which we call health potential, is severely underrepresented
in existing data sources. Specific indicators of competency and capacity are as-
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pects of developmental status that are rarely measured in surveys or assessed in
administrative data. While single items, such as susceptibility to illness (“seldom
gets sick”), are sometimes included, most measures of health potential exist for
research purposes. They have only rarely been used in clinical settings or ascer-
tained in community surveys. The concept of resilience, until recently, has not
been included as part of health. Encompassed in the concept of resilience are such
characteristics as protection against (immunization or immunity to or resistance
to) illness, problem-solving ability (or “coping”), health-promoting behaviors,
physical fitness, and constructive peer and social relationships. These data have
been collected in a few local unpublished evaluations of new health programs.

Thus, the country lacks even basic information on the frequency or distribu-
tion of characteristics of resilience and other aspect of positive health in child-
hood and on its variability across the population. Although there is some infor-
mation on immunization status, it is not generally linkable with other health
information. There is no coordinated or linkable data on other aspects of health
potential.

PROFILES AND INTEGRATIVE MEASURES

When more than one dimension of health is measured, the question arises of
how to compile the information about the different components of health to
facilitate a population perspective. One approach is to create profiles that charac-
terize health according to the patterns of scores in each domain of health. This
allows for understanding of differences in patterns of health across subgroups of
the population. It is a necessary component of understanding the ways that varia-
tions in health along specific dimensions affect future health over time and how
influences of health may affect one dimension more than another.

The creation of profiles of health is an achievable goal. As mentioned earlier,
there is potential for combining current indicators into domains and further
incorporating domains into profiles that represent integrated measures at the
individual level, which can be aggregated to subpopulation and population levels.
Not only might such profiles describe the health of individuals and populations
generically, but they also could provide the basis for describing the clustering of
good and poor health within and across populations and population subgroups
(Riley et al., 1998b; Starfield et al., 2002; Starfield, Robertson, and Riley, 2002).
There are research tools that assess such profiles, but these are not widely known,
generally have a large number of questions, and have not yet been incorporated
into thinking about the assessment of well-being across diverse populations. Pro-
files can capture information about the health of individuals as well as the health
of populations and their subgroups (Starfield, 1974; Riley et al., 1998; Riley, Green,
Forrest et al., 1998).

Beyond the creation of profiles, many favor the creation of integrative mea-
sures that would in effect sum the various components into single score or index
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of health.6 Such indices exist in other areas, such as in economics, and although
the elements in their calculation may be controversial, they have demonstrated
utility in following patterns over time and across communities. In the case of
constructing an overall integrative measure of children’s health, it would be ideal
to incorporate the values that individuals, groups, or society assign to the dura-
tion of survival as modified by conditions, impairments, and deficits in psycho-
logical, social, or physical functioning and also to assess the individual’s health
potential. Integrative measures should characterize the special aspects of children’s
health, such as developmental capacities.

A good measure of health would include a summary score of relevant
strengths and deficits that are combined across several components or constructs
of development, as is the case for attempts to measure school readiness, which
aim to include a child’s physical and neurodevelopmental function, cognitive
capacity, language function, and social emotional development. Although such
measures may not routinely assess health conditions or health impairments, they
may provide a composite evaluation of a child’s potential to thrive in an educa-
tional setting and help forecast that child’s or group of children’s health, emo-
tional, and social needs (Janus and Offord, 2000).

One approach that has gained in popularity, especially in tracking the health
of children in drug treatment trials and other forms of research, is the use of
measures of health-related quality of life. These instruments include a wide range
of health-related elements, including some of the ones mentioned above. How-
ever, they also include a subjective (and in the case of young children, a parental)
assessment of pain and other symptoms, general well-being (including some ele-
ments that are not consistently thought of as health), and in some cases even
parental mental health and stress. Most are lengthy and almost all are proprietary
(i.e., not in the public domain). As a result, they have relatively limited acceptabil-
ity for measuring the health of populations. Thus, we have chosen not to discuss
them in any detail here.

Another approach that we reviewed is the use of disability-adjusted life years.
These summary scores are predicated on ascribing an economic value to the loss
of active and productive contribution to society, primarily in economic terms.
These techniques discount the benefits of improvements in children’s health,
since they place little value on the payoffs that do not result in immediate earn-
ings. Thus they favor improvements in the health of adults who are actively con-
tributing to the community over children’s health, since the benefits of improved

6In March 2004 the Brookings Institution, in cooperation with the Foundation for Child Develop-
ment and Duke University, released a new index of the well-being of American children. While the
index is likely to increase national attention on issues related to children’s health and well-being, it
does not capture the complexity of children’s health and development recommended in this report
and may run the risk of overly simplifying children’s health issues. Only one of the domains addresses
health.
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health for children often accrue well into the future, after they have become
adults. To some, this leads to an unwarranted bias in favor of productive ill adults
over childrearing, immunization, and other investments relevant to children’s
health.

With the possible exception of overall attempts to quantify a child’s school
readiness, few measures in current use provide actual profiles of different aspects
of children’s health, and there is a paucity of integrative measures that cover the
age range from infancy through adolescence. Analyses of extant national surveys
do not contain profiles or integrative measures of children’s health. The only
generic measure that is widely available comes from survey-based self- (or, more
often, proxy) reports of whether health is subjectively perceived as excellent, very
good, good, fair, or poor. In terms of the validity of this question, it is known that
lower ratings, as for adults, are associated with poorer health. In children this is
manifest by more illness in the previous 12 months and more impairments that
limit participation (Alaimo et al., 2001). Children with chronic conditions and
functional limitations are more likely to be rated in fair or poor health (Hogan,
Rogers, and Msall, 2000; Newacheck and Halfon, 1998; McGauhey et al., 1991;
McGauhey and Starfield, 1993). Recent data also indicate that reports on this
single item are correlated with scores on the different domains of health when
elicited from children in health surveys, and that poorer health ratings are associ-
ated with higher utilization of health services in the following year (Riley et al.,
submitted). However, the predictive validity of these single item ratings for both
adults and children may not be the same in diverse population subgroups. One
report on children suggests that it may differ in various racial and ethnic groups
and that this is not entirely due to differences in other measures of health status
such as chronic illness and reported disability (Siegel et al., 2004).

Overcoming Conceptualization Gaps

The approaches summarized provide some important descriptive data about
the prevalence of diseases and some information on overall functioning, but these
strategies provide little information about the overall health of individual people
or groups of people, how their health varies over time, or even the proportion of
the population who have more than one condition. They do not reflect the dy-
namic, multidimensional concept of health that we have proposed, nor do they
assess the health potential of children. Childhood implies developmental plastic-
ity. It follows therefore that the best measures of health should reflect this plastic-
ity and most especially children’s current and capacity for continued health. They
should also detect very early or “pre-stages” of illness as represented by intrinsic
and extrinsic predisposition to overt pathology and be able to assess and quantify
the spectrum of health in a population of children.

Thus, the first challenge is to delineate methods for measuring the dynamic,
developmental, and multidimensional concept of health, including health poten-
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tial. At a minimum, this requires a consensus about the most important or critical
components of health and an increased priority on the importance of monitoring
children’s health as a matter of national interest. It is also complicated by a num-
ber of issues: specific constituencies with a focus on subsets of issues, concerns
about the stability and meaning of different domains at any given point for cur-
rent health, lack of clarity about the current meaning of a given level of health
across diverse populations of children, and incomplete information about the
predictive validity of a given measure. However, in the committee’s view, with
concerted focus, resolution of these issues is possible and much of the missing
data are obtainable within a reasonable time frame. Mapping trajectories through
ongoing collection of data that adopts the same conceptual framework would
enable rapid strides to be made in both measuring and understanding children’s
health and would make it possible to identify and address the needs of subgroups
with poorer health.

Overcoming Methodological Gaps

The continuous changes in children as they age can complicate the measure-
ment of their health and require altering the yardsticks used to assess health at
various developmental stages. Different individual items may be required to mea-
sure domains and subdomains across developmental stages. Inconsistency of the
measure or items requires that one sort out how much change reflects measure-
ment error and how much reflects true change in the domain being assessed. This
is true even when the same measurement strategy is used consistently over time,
because reliability of particular measures may differ systematically between
younger and older children.

Another issue that complicates measurement is the need for proxy respon-
dents. Very young children cannot answer questions for themselves, and even
school-age children may not be able to respond about some domains of health,
because they have not yet developed the ability to perform the level of abstract
thinking necessary to answer certain kinds of questions. Those with impairments
or disabilities may develop the ability to respond for themselves at a later age than
is usual. As a result, it is necessary to obtain data from adult caretakers, parents, or
clinicians, at least through the early school-age period. This may produce changes
in responses if parental caretakers change over time or when children become old
enough to respond for themselves. Parents from diverse backgrounds may also
bring different notions of health and disease and may provide different informa-
tion as a function of the interviewer’s background.

Improving Reliability and Validity

Measures of complex concepts such as emotional health and resilience are
not often captured in single-item questions. Rather, they require a collection of
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items to tap the various components that are included in the concept. Well-
standardized procedures must be used to assess whether the purported measure is
actually doing the job of measuring the concept. This process involves collecting
different types of data and subjecting them to analyses to determine if they meet
customary standards of reliability (i.e., consistently measures the concept) and
validity. Tests of validity are further subdivided into assessments to determine
whether the measure behaves in an expected way in relationship to other mea-
sures, where they exist, and in relationship to what is known about predictors—
for example, of good and poor health. In particular, issues of reliability and valid-
ity are compounded when back-translations are needed (Erkut et al., 1999b) and
when cross-cultural testing is not available (Scientific Advisory Committee of the
Medial Outcomes Trust) (Lohr et al., 2002).

Measures must be quantifiable and reflect the broad range of health out-
comes while remaining valid, meaningful, and culturally relevant. The impor-
tance of these standards for the measurement of children’s health is threefold.
First, few measures of these important aspects of children’s health meet these
standards, and even fewer do so across the full age spectrum (infancy through
adolescence) or across subpopulations of different races, ethnicity, or cultures.
There is a need for more research in this area to develop better and more sensitive
measures that can then be used in large-scale data collection.

Second, there is a need for brevity and efficiency in measures and hence a
strong bias in designing surveys against using multi-item measures and scales in
large population monitoring activities and in clinical settings because of the ex-
pense of administration of each additional question. Organizations that monitor
the health of populations aim to do so with single items or with a small set of
items, rather than with scales. Yet reducing complex issues to single items is
problematic at best. In the area of children’s health, this process is further compli-
cated by the paucity of well-developed psychometrically sound instruments for
measuring health that span the age range. As a result, with some occasional no-
table exceptions, primarily in the area of children’s mental health, NCHS and
others have traditionally used single items preferentially. Newer measurement
techniques have been developed that in some cases allow for truncating the num-
ber of items that need to be obtained (item response theory) (Hays et al., 2000;
Bjorner et al., 2003; Ware, 2003), but even these techniques require extensive
measurement development and administration in data collection of a substantial
number of items in order to measure a construct as complex as functioning
(Moore et al., 2002).

Third, there has been reluctance to invest in the development of instruments
and in the funding of the amount of testing that is required to refine an instru-
ment and to determine its reliability and validity across the age spectrum and
across diverse populations.

As our conceptual model and definition have highlighted, children have spe-
cial health attributes that distinguish them from adults. Their unique develop-
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mental aspects mean that one must consider not only what domains of health are
measured but also how and when to measure health. The timing of measurement
is important relative to critical and sensitive periods of development and relative
to critical transitions and turning points in children’s lives.

Other Methodological Challenges

The committee noted a number of other methodological challenges to cur-
rent health efforts. First, manifestations of health may vary from setting to setting
(for example, in school and at home), so what is noted by an observer in one
setting may not be seen in a different setting. As a result, information discrepan-
cies are common when multiple informants are used and procedures must be
employed that connect the information and observations provided by different
informants.

Second, young children and even older youth tend to not be accurate report-
ers of their own experiences and behaviors, in part by virtue of cognitive immatu-
rity in younger children and because of concerns about the consequences of
candid disclosure in older youth.

Third, privacy concerns are also important, because some health-related phe-
nomena may be associated with embarrassment, stigma, or even legal conse-
quences (e.g., substance use, unprotected sex, suicidal ideation, aggression or
violence, victimization).

Fourth, many health-related phenomena, whether positive or negative, are
experienced by many youngsters at one time or another over the course of their
development, so it may be unclear when they become important in terms of
current or future health. For example, many youth experience suicidal ideation,
many are intermittently depressed or anxious, and many experiment with drugs
or unprotected sex, but not all of those who do have serious health issues. To
distinguish what is normal from what is unhealthy or of concern, measurement
experts often attempt to qualify the presence or absence of a given condition by
adjectives related to severity, frequency, or duration, for example, extreme sad-
ness, frequent drug use, ability-limiting illness. However, most qualifying terms
such as “extreme” or “frequent” are also subjective and could be interpreted
differently by informants of different cultural backgrounds. Even if one attempts
to demarcate normal from abnormal with more specific modifiers (e.g., sadness
lasting all day, most days, for two weeks or more), knowledge about what consti-
tutes normal and abnormal is lacking and may vary by age of the child.

Meaningful measurements of health across regions and populations often
require reliance on multiple informants, reconciliation of discrepant information
across informants, combining different measures across informants and settings,
demonstration that the measurements are not simply normal variations (e.g.,
extreme in terms of frequency, duration, or severity or in short- and long-term
prognosis) of impairment in functioning or compromise in future health. As a
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result of the above concerns there should be support in all data collection activi-
ties for methodological efforts to ensure reliability and validity.

Even when longitudinal surveys have gathered health information at mul-
tiple points in time, it is rare when analyses of these data have taken advantage of
the latest statistical methods. Both hierarchical linear models (Raudenbush and
Bryk, 2002) and latent variable growth curve models (e.g., Duncan et al., 1999)
can be applied to the problem of understanding the nature and determinants of
developmental trajectories.

Appendix B indicates whether measures on the most common federal sur-
veys deal with specific aspects of health and mental health conditions (e.g., de-
pression), whether multiple informants are utilized, and the extent to which
empirically established most-valid informants are used for particular health con-
structs, whether for a risk or an actual health condition. As can be seen from the
tables in the appendix, the sole exception to the general failure to attend to these
issues is the current iteration of the NHANES study, which is gathering in-depth
information from parent and youth informants in such a manner that actual
health conditions can be distinguished from high-risk behaviors. The difficulty in
doing so is not simply a problem of survey design but has to do with how the
mental health, education, and medical fields conceptualize mental health and
illness. Many physical and mental health disorders are on a spectrum with com-
mon day-to-day problems experienced by everyone. The absence of clear, critical
indicators for mental health and illness with strong face validity and an empirical
basis for clear medical necessity and impairment in functioning is an important
conceptual and methodological hurdle that has not been fully addressed by health
researchers and policy makers.

Another methodological problem concerns the representativeness of samples
(Brown, 2001). With the exception of major national surveys conducted as ongo-
ing activities of NCHS, AHRQ, and NCES, most samples are representative only
of particular communities or regions, usually with time-limited funding sources
as a part of an investigator-initiated research study (e.g., National Institute of
Health funding). While some of these regional studies are longitudinal, there is
generally no clear ongoing commitment to funding or approach that is part of a
health-monitoring strategy with explicit ties to policy. Even well-conceived and
nationally representative recurring surveys (such as NHIS) are often limited (at
least partly due to resource constraints) by failure to use in-depth assessment
approaches, failure to use most-valid informants, and failure to link influences
with health conditions reflecting disease burden and policy import.

Opportunities to Improve the Conceptual Basis for Health Assessment

The conceptualization of children’s health is challenging. Health in child-
hood extends far beyond diseases, disabilities, and impairments that are typical
indicators of adult health. Childhood health is characterized by developmental
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plasticity, which is not a major facet of adult health. There are critical and sensi-
tive periods of development with major impact on future health outcomes. Early
health experiences contribute heavily to subsequent health trajectories.

Measurement strategies should capture what these principles embody. In
particular, strategies should capture changes in particularly sensitive periods of
development and map how health during one period influences and predisposes
to subsequent states of health.

Mapping the health trajectories of individual children or entire populations
of children requires consideration of what measures in a specific domain can be
linked across developmental periods to create a conceptually consistent measure-
ment trajectory, and also what group of measures across domains can be as-
sembled to account for an aggregate trajectory. Conceptual work related to school
readiness illustrates what could be done for a variety of health domains (see
Figure 4-1). Measuring specific dimensions of a child’s health at birth and at
several other ages (e.g., 1, 3, and 5) in a consistent manner could result in a
composite health trajectory and a way to plot aspects of children’s health in much
the same way that one currently plots growth trajectories either for individual
children or a population as a whole.

Without a strategy to develop composite indicators, it will not be possible to
track health across developmental stages. A domain and subdomain structure
should be consistent across developmental stages, even if specific individual items

FIGURE 4-1 Systematic data collection for tracking school readiness trajectories.
SOURCE: Halfon et al. (2004).
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representing the domain or subdomain differ from one developmental stage to
another.

It seems especially important to develop good tools to assess the health of
children at major transitions, such as entry into preschool or the beginning of
adolescence because these represent critical points at which potential health prob-
lems may interfere with the developmental tasks. Measurement strategies should
be devised to elicit not only important milestones in development but also the
trajectory of characteristics that affect the attainment of those milestones at ex-
pected times. For example, most children babble and make simple words before
they start saying phrases, and they make declarative statements before they ask
questions. But it is unknown how much the variation in the acquisition of those
skills affects overall language development except in the most extreme situations.

Addressing the Need for Data
on Health Characteristics of Subpopulations

Vulnerable Subpopulations

Disparities in health by race and ethnicity are well documented (Institute of
Medicine, 2002b, 2003) and demand national attention. A large subpopulation of
children also has poorer health due to social disadvantage. Children in lower
income families have more severe health problems and worse health prognoses
than children in higher income families. Except for most large national surveys
that collect data on family income and parental education, few or no data are
collected to provide a systematic understanding of differences in health in popu-
lation subgroups based on socioeconomic status.

In addition, there are specific subpopulations of children that deserve special
attention because of their extra vulnerability to poor health. Localized studies and
long-term follow-up studies of specific populations of children (e.g., children
who are abused or neglected or in foster care) indicate that some have poorer
health (including mental health) and more developmental problems and seri-
ously compromised long-term health trajectories. At present there is limited sys-
tematic collection of health-related data on most of these subpopulations at either
a local or a national level. A similar situation holds for children with special health
care needs due to chronic and debilitating medical or mental health conditions,
children in special education school systems, children with severe emotional and
behavioral disorders, and institutionalized children. Each of these vulnerable sub-
populations of children is poorly reflected in health measurement attempts. More-
over, most surveys intentionally exclude institutionalized children, many of whom
have severe health impairments. The very small size of some of these special
populations require targeted special studies.



MEASURING CHILDREN’S HEALTH 113

Age-Related Subpopulations

In addition to gaps in the measurement of the health of subpopulations
defined by current health and social adversity, there are also gaps associated with
age and development, particularly a lack of data related to the middle childhood
years. While the NHIS, NHANES, and other national data collection efforts in-
clude data on all children, sample size and response burden issues usually pre-
clude the kind of detailed information that is necessary to assess the health of
children relative to their developmental age and stage or membership in particu-
lar subgroup populations. The NHIS contains a few questions specific to young
children, school-age children, and adolescents, and the new MCHB-sponsored
NSCH will provide a few more questions relevant to age and developmental stage
questions. However, neither of these surveys provides the information needed to
develop a comprehensive picture of the health of young children, to better under-
stand the role of various risk and protective factors during early childhood, to
assess their access to personal or public health services, or to measure the impact
of health care on health. Until the NSECH was piloted, there had not been a data
collection effort targeted on the health, health care content, quality of health care,
or home health behaviors of families with young children. Since the NSECH is
not a part of the regular national survey series, there is no guarantee that there will
be ongoing collection of such relevant early childhood health data (Halfon, Olson,
Inkelas et al., 2002). Similarly, while there has been recent emphasis on the im-
portance of early childhood and the first 5 years of life as well as considerable
focus on adolescents, there has not been the same kind of focus on middle child-
hood. Relative to adolescents and early childhood, this is a vastly ignored devel-
opmental period with regard to the collection of information on health and health
influences. Ongoing monitoring of health risk through state administration of the
YRBS provides some information on health, although only for those ages 12 to 17
(Brown, 2001).

Addressing the Need for Data on Functioning and Positive Aspects of Health

Standard surveys often ask about whether children are limited in the amount
of play (for children under 5 years), or school they experience, but there are few
other assessments of their overall functioning. Since many children with even
severe impairments are able to play, and most are able to attend school, espe-
cially under current policies, this is only a gross estimate of their overall func-
tioning. There are currently few other attempts to assess the overall functioning
of children on a population basis, in part because of the relative paucity of
measures available to assess functioning, and in part because many of the exist-
ing measures require the administration of multi-item questionnaires or other
assessments. More work is needed in developing tools that are efficient and valid
in this domain.



114 CHILDREN’S HEALTH, THE NATION’S WEALTH

Although there are some data on health risks, there are very few data on
positive health measures and other health and developmental assets, including
characteristics that help to ward off threats to ill health. Similarly, there are no
coordinated or linkable data regarding states of “resilience,” such as physical
fitness and nutritional status. While many communities throughout the United
States have engaged in the measurement of positive youth behaviors and develop-
mental assets as part of their own local interest or projects, it is important to
consider how measuring the developmental assets of young people can be en-
couraged in all communities and the data made available to public and private
entities interested in fostering positive health development in their youth.

In March 2003, Child Trends convened a national conference of leading
researchers to review the state of the art in measurement of positive development.
The conference concluded (Child Trends, 2003) that a theory of positive develop-
ment was still lacking, and that many if not most of the measures that have been
developed still lack demonstration of validity. Two areas were included under the
broad rubric of positive development: (1) positive feelings, attitudes, and beliefs
and (2) skills, behaviors, and competencies. The role of culture in the first of these
two categories was recognized as a major consideration in interpreting the value
of the measures. Other major issues were related to data collection and to the
choice of type of respondent. Further work on theory development and research
on positive measures was recommended, a direction with which the committee
concurs.

CONCLUSION

In the near future, it may be possible to determine the early origins for many
significant adult health conditions, such as adult-onset diabetes mellitus, coro-
nary heart disease, and hypertension, as well as to have information about the risk
of developing common childhood diseases such as asthma, attention deficit hy-
peractivity disorder, and some metabolic and diet-related conditions. There is
already success in predicting the likelihood of rare Mendelian diseases. Whether
there will be similar success in predicting many common adult conditions re-
mains to be seen. At present there is no mechanism for assessing the distribution
of genetic risk profiles in the population or relating them to the environmental
influences that are likely to determine the actual likelihood of ensuing disease and
disability as well as resilience. Developing better data collection mechanisms to
array environmental influences in relation to biological or genetic factors is an
area in which greater gaps in measurement are likely to be felt in just a few years.

Although there are data that indicate that children are not thriving, many
current measures cannot capture either their successes or their failures. The
committee’s view is that the nation must move ahead in developing a more com-
prehensive measurement strategy that captures the dynamic nature of childhood,
assesses all the domains of health, and tracks composite trajectories of children’s
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health. Strengths and deficits in the current measurement strategies have been
highlighted. Measures that assess health potential and provide more comprehen-
sive assessment of functioning, as well as for composite measurements of health,
need to be developed. Deficiencies in the assessment of health and influences on
health during middle childhood and of special population subgroups also need to
be addressed.

Movement toward frontiers in health assessment in children will be facili-
tated by the development of new tools from current and recent research efforts. A
variety of instruments is available, many of which have been employed to good
advantage in investigations of the outcomes of research interventions. The poten-
tial to adapt these tools for use in large population surveys should be explored.



116

5

Measuring Influences on Children’s Health

Acomprehensive system to monitor children’s health would contain an
inclusive, continuing assessment and monitoring of the range of influ-
ences on children’s health, including children’s biology and behavior,

social environments (family, community, culture, and discrimination), physical
environments, and services and policy contexts. Development of such a system
requires careful long-term consideration of which influences are important, how
they are being measured, how to improve their measurement, and what addi-
tional measures might result in important benefits to children’s health.

We begin this chapter with an overview of current issues and challenges in
measuring the multiple influences on children’s health. We then outline the cur-
rent approach and particular challenges of measuring each of the influences iden-
tified in Chapter 3 and then discuss how the gaps in measurement of each influ-
ence might be improved, including potential future opportunities in light of
advances in research methods. Many of the methodological problems and practi-
cal obstacles in measuring various health influences are the same as those in
developing and implementing measures of health. These areas of overlap are not
repeated here, although commonalities are briefly noted. Many of the current
surveys that capture data on influences were mentioned in the previous chapter
and are outlined in Appendixes A and B; descriptive information regarding spe-
cific surveys is not repeated here. Appendix B lists various data elements for the
influences outlined in this report that are captured by 12 of the major national
surveys.

For some types of influences discussed below, there is ample evidence of the
effect they have on children’s health. The challenge is to ensure their adequacy in
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date collection efforts so that differences across time and among subpopulations
can be effectively monitored. For others, although there is evidence that they
influence health, the challenge is to develop more adequate means of understand-
ing the nature of their influences. In these instances, attention needs to be focused
on using data collection to facilitate studies of the way in which they operation on
populations and subpopulations.

OVERVIEW

The measurement of many influences poses methodological challenges that
must be considered and systematically addressed in future research, surveys and
evaluation studies. For such factors as biological influences on children’s health,
invasive medical tests may be necessary and raise potential ethical questions about
risk-benefit ratios of specific assessment procedures. In other cases, the need for
highly personal information raises confidentiality concerns and concerns about
unintended consequences of shared information. In still other instances, such
measures as policy influences may require aggregation across governmental units
and agencies.

Several overall issues must be considered to improve the measurement of
influences on children’s health. First, how do various influences interact with one
another over time to affect health? Specific influences may set in motion a chain
reaction, unleashing other biological and behavioral processes than can cascade
toward a specific outcome (final common pathway) or a range of potential out-
comes (multiple pathways). Since each interaction in such a cascade is potentially
a point to monitor and intervene, understanding and measuring such effects
become important methodological challenges. As a specific developmental stage
or sensitive period, exposure to a specific influence can unleash a cascade of
effects with significant short- and long-term impacts, whereas the same exposure
at a different stage may have a muted or minimal effect.

Another challenge is how to understand and model the effect of multiple
influences for policy purposes. For example, when a child is exposed to multiple
adverse influences at the biological, behavioral, family, and community levels, are
these factors simply additive, or are they multiplicative (Rutter, 1994; Werner,
1993)? The most effective prevention and intervention strategies may target high-
risk groups (i.e., those affected by multiple risk factors), rather than using strate-
gies that address single risk factors. For policy purposes, which children may be
most at risk for later adverse outcomes, and which may be most in need of special
assistance?

Aggregation of data on influences at the individual, family, and community
levels is complicated (Small and Supple, 2001) and prone to errors in the applica-
tion of statistical techniques, drawing appropriate causal inferences, and estimat-
ing the relative size of influences’ effects.

Apart from biomarkers, the physical environment, family demography, and
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results from formal medical evaluations, almost all influences require the subjec-
tive reports of people (often parents reporting for children) who must describe
their perception of the presence or absence, severity, and duration of a particular
health influence. Such perceptions tend to differ from person to person, raising
important concerns about the validity of any single source of information, par-
ticularly when policy decisions (such as the distribution of resources) are to be
based on such information.

Despite the fact that parents from different cultural backgrounds must com-
plete these surveys, there are often insufficient data demonstrating that survey
items are accurately understood by parents across different cultural contexts, and
surveys are not consistently offered in multiple languages. While this challenge
poses daunting obstacles to the interpretability of survey findings across cultures,
new translation methods have been developed and described that may facilitate
more valid responses across cultural groups (Erkut, Alacron et al., 1999b).

Another concept implicit in the committee’s conceptual approach is the im-
portant role of both positive and negative influences on health. If health trajecto-
ries are to be modified, then health measurement at a population level needs to
clearly account for the presence and effect of influences, their direct and indirect
relationship to each other, and to the health outcome of interest. For example, if
substance abuse during adolescence is the outcome of interest, a conceptually
driven and integrated health measurement strategy would measure and account
for the effect of adverse influences on drug use (e.g., peer influences, school
performance, lack of adequate parental supervision) as well as protective factors
(e.g., mentoring relationships and educational and economic support).

Despite knowledge that adverse health influences often disproportionately
fall on some population subgroups more than others, systematic collection of
health care data on subpopulations at a local, state, or national level is episodic.
Surveys rarely provide enough information to develop a comprehensive picture
of the health of young children, or to understand the role of various influences
during early childhood, or to assess their receipt of appropriate personal or public
health services or the effect of health care on their health. While there has been
recent increasing emphasis on the importance of early childhood, as well as con-
siderable focus on adolescence, there has not been the same kind of focus on
health influences in the intervening years.

MEASURING BIOLOGICAL INFLUENCES

The range of biological influences on children’s health are assessed using
“biomarkers,” which are indicators signaling events in biological systems or
samples (for review, see National Research Council, 1989). There are three cat-
egories of biomarkers: biomarkers of exposure, biomarkers of effect, and
biomarkers of susceptibility (see Figure 5-1). The markers fall along the time
course from exposure (e.g., prenatal exposure to alcohol) to health outcome (e.g.,
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fetal alcohol syndrome). In general, biomarkers of exposure are nearer in time to
the exposure (i.e., they are designed to detect exposure rather than the effect of
exposure), while biomarkers of effect are generally nearer in time to the outcome
(i.e., they are designed to detect the effect of exposure or the effect on health). The
time course of moving from exposure to outcome is not continuous. For ex-
ample, an internal dose can occur quickly after an acute exposure, while a biologi-
cal effect may take decades (e.g., exposure to radioactive material and the devel-
opment of thyroid cancer or exposure to asbestos and lung cancer). Biomarkers
of susceptibility can mark increased vulnerability at any of the steps between
exposure and outcome.

Biological factors that influence health, such as genotypes for functionally
important genetic polymorphisms, variations in gene expression, and biochemi-
cal measures that reflect body stores or internal doses of environmental expo-
sures, are useful biomarkers. Thus, the concept of biomarkers provides an organi-
zational framework for considering existing indicators and the potential influence
of the biological environment. We use this framework in considering current
assessments of biological influences, as well as assessment gaps. Identification and

FIGURE 5-1 The three types of biomarkers.
NOTE: The three categories of biomarkers are biomarkers of exposure, biomarkers of
effect, and biomarkers of susceptibility. The boxes represent the different steps in the
progression from exposures to a health outcome. The solid arrows depict the rate of
change from one stage to the next; the time of progression from one stage to the next is
highly variable. The nested ovals represent the areas where biomarkers of exposure, ef-
fects, and susceptibility may be found and show their overlapping nature (adapted from
Committee on Biological Markers of the National Research Council, 1987).
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selection of particular biomarkers for a specific research or public health purpose
would need to include careful consideration of such factors as the ease of collect-
ing a particular biological specimen and the cost of biological analyses.

Biomarkers of Susceptibility

Biomarkers of susceptibility include such factors as biological measures of
health and genes. A child’s current health as reflected in his or her level of immu-
nity or level of cortisol production may also serve as a valuable indicator of
biological susceptibility. Under certain circumstances, age can serve as a proxy for
developmental susceptibility, such as the age of risk for sudden infant death syn-
drome (infants) or testicular cancer (adolescents). The composition of ages in a
population, obtainable from the U.S. Census Bureau, can be used as an indirect
indicator of susceptibility in the population for specific age-related health condi-
tions. However, most measures of biological susceptibility require some form of
biological assay.

As discussed in Chapter 3, polymorphisms (variations from person to person
in a gene’s molecular structure) in certain genes may impart susceptibility to
certain environmental exposures. A biomarker of susceptibility for the individual
would be the specific genotype of that gene, while the biomarker of susceptibility
for the population would be the frequency of that genotype. An example of an
existing database for genes of susceptibility includes newborn screens. Newborn
screen testing varies from state to state, but most states include screening for
hyperphenylalaninemia (PKU), hypothyroidism, classical galactosemia, and he-
moglobinopathies.1 While congenital hypothyroidism is not always caused by a
genetic polymorphism, the screen identifies cases that are genetic in origin. The
newborn screen is the only universal population-based database in the United
States for children’s genetic susceptibilities.

Biomarkers of Exposure

There are several measurement activities for internal dose/body stores/body
burdens. Two major programs are being conducted by the Centers for Disease
Control and Prevention (CDC): the biomonitoring program and the National
Health and Nutrition Examination Survey (NHANES) survey. The process of
expanding biomonitoring capability to select state laboratories is currently under
way (Federal Register, Vol. 68, No. 64/Thursday, April 3, 2003/Notices p. 16287).

1A listing of the tests done in each state, as well as the summary results of the screening, can be
found at the following web site: http://genes-r-us.uthscsa.edu.
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Biomonitoring is the direct measurement of environmental chemicals, their
primary metabolites, or their reaction products in people—usually in blood or
urine specimens. The CDC Division of Laboratory Services has developed meth-
ods to measure 200 substances in blood or urine, including but not limited to
polychlorinated biphenyls, dioxins, furans, the persistent organic pollutants, DDT
and its metabolite DDE, nonpersistent organic pesticides and their metabolites,
polyaromatic hydrocarbon metabolites, phthalate metabolites, metals (e.g., lead),
volatile organic compounds, and phytoestrogens.2

The NHANES survey also includes information about the health and diet of
people in the United States. There are both questionnaire and laboratory mea-
surements on a survey of 4,800 children younger than age 19 over a 2-year cycle.
Laboratory measurements include iron status, vitamin stores and folate levels,
and indicators of specific infections such as viral hepatitis.

Biomarkers of Effects

There are few measurement activities related to biomarkers of effects that are
not measurements of health. For example, the NHANES survey measures a few,
such as physical growth, biomarkers of inflammation and bone density, and liver,
kidney, and respiratory function. NHANES also measures immunization status
by measuring antibody levels as a result of immunization. While patterns of
changes in gene expression may be a sensitive and specific biomarker of effect, no
current population-based measurement activities of gene expression are currently
taking place, except in clinical settings for research purposes.

Challenges in Measuring Biological Influences

Several methodological issues are of concern in measuring biological influ-
ences. First, obtaining biological samples from fetuses and children is difficult.
Samples for biomarkers must be obtained ethically, non-invasively and with a
minimum of pain, and be acceptable to both child and parent. Table 5-1 provides
examples of types of samples with their advantages and disadvantages. Although
it may soon be possible to determine multiple polymorphisms in individuals, the
ethical issues in doing so are complex. Guidelines on the ethics of this testing have
been proposed (Bakhtiar and Nelson, 2001).

Second, validating a biomarker as a true measure of a biological influence on
health is difficult and time-consuming. A number of steps are necessary, includ-

2The current national status report of population exposure levels (from the CDC’s 2002 NHANES)
for 116 of these chemicals can be found on the CDC web site: http://www.cdc.gov/exposure report/.
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TABLE 5-1 Appropriate Biological Samples in Which to Measure Biomarkers
Indicating Fetal/Pediatric/Adult Exposure/Effect

Samples Advantages Disadvantages

Adult/Pediatric
Urine Large sample size Requires cooperation, difficult in young

children
Hair May indicate timing of Requires cooperation, may not be desirable,

exposure requires special analytical techniques
Blood Battery of biomarkers may Invasive, painful, difficult to obtain in

be used young children, amount of blood limited
in young children

Breath Easy to obtain large Requires special equipment, technology is
quantities limited, requires cooperation

Saliva Easy to obtain Requires cooperation, sample size limited
Transdermal Easy to obtain Requires special equipment, technology is

limited, requires cooperation
Nails Easy to obtain, may indicate Requires cooperation, may be difficult in

timing of exposure young child, sample size limited

Newborna

Cord blood Large volume available, Narrow window of opportunity to collect,
discarded sample, single time point for measurement
battery of biomarkers
may be used

Placenta Large sample size, Narrow window of opportunity to collect
discarded sample

Umbilical cord Large sample size, Narrow window of opportunity to collect
discarded sample

Amniotic fluid Large sample size, Difficult to collect, narrow window of
discarded sample opportunity to collect

Urine Concentrates metabolites, Difficult to collect
discarded sample

Hair May indicate timing of May not be available, may not be
exposure acceptable to parent

Breath Easy to obtain Requires special equipment, technology is
limited

Saliva Easy to obtain Small sample
Nails May indicate timing of Extremely difficult to obtain, invasive

exposure
Transdermal Easy to obtain Requires special equipment, technology is

limited
Meconium Easy to obtain, may None

indicate timing of
exposure, discarded
sample

aObviously, biomarkers measured in newborn samples only indicate fetal exposure retrospectively.
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ing (1) developing and validating a biomarker to identify a chemical or biochemi-
cal exposure or exposure effect; (2) selecting the biological sample (e.g., blood,
breath, or urine) to measure the biomarker; (3) addressing ethical, practical, and
cost-related obstacles in actually obtaining the sample; (4) developing a method
for analytical quantification of the biomarker in the specific sample (addressing
how much biomarker can be recovered from the tissue sample, how much varia-
tion exists in recovery of the marker between samples, biomarker stability in the
chosen sample, etc.); and (5) ascertaining biomarker sensitivity and specificity to
exposure or effect.

Validation of a marker also depends on its expected use. Although biological
markers observed well before the onset of disease may have little value for predict-
ing the later occurrence of disease, they may be more useful for identifying
exposed populations for long-term follow-up. Examples of biological samples
appropriate for biomarker determination are hair, saliva, blood, urine, breath,
umbilical cord, umbilical cord blood, placenta, stool (including the first stools
passed by a newborn, called meconium), and toenails.

Addressing Gaps in Measuring Biological Influences

The importance of biomarkers has been insufficiently appreciated in assess-
ing children’s health and its influences. Biomarkers may be useful even beyond
measuring the effect of chemical or environmental agent exposure. For example,
biomarkers might be developed that could indicate environmental interactions
with the other spheres of influences. This is relevant for all aspects of health
measurement, because for any influence to affect physical health or well-being, it
must be translated through the child’s internal biological environment. Such bio-
logical events could potentially be measured. While biomarkers have been associ-
ated mainly with toxic events and poor outcomes, biomarkers of positive influ-
ences and positive effects could be developed.

When biomarkers of exposure and effect are collected, most often they are
collected at the same time in the same person. Yet the effect of a particular expo-
sure often does not occur until later and sometimes a long time after the expo-
sure. Without longitudinal studies, the possibility of understanding the cause-
effect linkage is lost, and the effect may be attributed incorrectly. Thus, the
opportunity to develop high-impact health policies is lost.

Another methodological gap is the paucity of biomarkers when the exposure
does not result in systemic absorption. Two examples are the respiratory system
and the skin. While air pollution can be measured and quantified, indicators of
dose to the airways or the biologically effective dose have not been developed. The
absence of valid indicators may obscure the linkage of exposures to effects on
health. Thus, the influence on occurrence of asthma or other important respira-
tory diseases of some elements in air pollution remains controversial. Develop-
ment of new biomarkers using breath or nasal secretions may potentially be use-
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ful in this area. Where biomarkers have been developed, such as the collection of
urinary and salivary samples for cotinine levels, as biomarkers of environmental
tobacco smoke, they have been very useful.

Finally, current biomarker methods are based mainly on analyzing one bio-
marker at a time. For biomarkers for which a battery of tests and an algorithm
have been established, sensitivity and specificity improve, thus indicating that
systems or arrays of biomarkers may have far more potential than isolated single
measurement biomarkers. For gene expression alteration/biomarkers, further
application of systems biology approaches with pattern identification/informatics
technology are likely to be fruitful. A rapidly developing technology used for
complex pattern recognition is the electronic nose. Inspired by the ability of dogs
to determine complex patterns of odors, current testing on the device has been
done on classifying bacteria or fungi by detecting their odors (such as identifying
women with Type II diabetes by urine odor—(Mohamed et al., 2002). It is pos-
sible to imagine that this technology might be useful in measuring volatile bio-
markers from skin (e.g., those emitted by melanomas and detected by dogs)
(Church and Williams, 2001).

Currently, NHANES limits its biomarker assessment to children old enough
to tolerate the drawing of blood. Smaller children are subjected to fewer labora-
tory assessments due to the smaller sizes of their blood samples. Development of
more sensitive laboratory techniques using noninvasive biological samples is
needed. Biomarkers in exhaled breath, urine, and saliva may prove very useful for
this age group. Current examples of the usefulness of these techniques include
using breath carbon monoxide levels to predict neonatal jaundice (Smith et al.,
1984) and urine toxicology for parental substance use. Similarly, the development
of programs, such as the newborn blood screen, could be extended to meconium,
cord blood, cord, and placenta, which now are typically discarded. While some
measures of infection are currently taken (e.g., rubella, herpes), development of
biomarkers for emerging infectious diseases such as West Nile virus, Lyme dis-
ease, or hantavirus warrant additional research. Prior research has shown a corre-
lation between the formation of chemical modifications of DNA (DNA-adduct)
formation and health effects, yet current measurement activities do not include
these genotoxic changes.

MEASURING BEHAVIORAL INFLUENCES

Given the central role of children’s behavior on their health, whether by
active participation in health promotion or disease intervention efforts or by
behaviors that increase the risk for poor health, a systematic strategy for assessing
and monitoring such health influences is critical. However, apart from youth,
parent, or teacher reports and limited use of urine or hair tests to detect the use of
illicit drugs, there are no concrete or fully objective tests for the presence of such
behaviors. Moreover, infants and young children pose especially difficult mea-
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surement challenges, because they do not have the capacity to report on their
moods or cognitions. To fully understand the relationship between children’s
behaviors and health across regions and populations, optimal measurement strat-
egies in most cases require (1) reliance on multiple informants (single-informant
data on youth behavior are usually incomplete and should be used with caution),
including reliable observational data about the behaviors of infants and young
children; (2) combining measures of behavior across informants and settings; (3)
demonstration that the behaviors are not simply normal variations; and (4) dem-
onstration that the behavior is in fact related to adverse health consequences.
Multi-informant reports are not always needed, but the validity and adequacy of
single-informant data should be scrutinized during the planning and execution of
studies of children’s behavioral influences. Moreover, because children’s behavior
is constantly changing, measures must be sufficiently sensitive to detect such
changes, as well as able to detect relevant differences in the timing, duration, and
intensity of behavior influences on health.

To what extent do studies take into account these factors? Data regarding
child and youth risk behaviors are gathered routinely from a number of national
surveys (see examples below), some consisting of one-time investigator-initiated
(even longitudinal) projects, and others consisting of programmatic efforts to
collect such information regularly. However, across the broad range of studies
listed in Appendixes A and B, most do not meet the requirements outlined above.

As an example, in the National Health Interview Survey (NHIS), four ques-
tions from a single informant (parent-caretaker) are asked about children’s risk
behaviors. Similar limitations are found in most other national surveys, with the
notable exceptions of the Youth Risk Behavior Survey (YRBS) and the current
NHANES study, which devote significant time to interviewing children in major
behavioral areas related to adverse outcomes (e.g., substance use). In the current
NHANES survey, multi-informant interviews are conducted using a well-vali-
dated instrument (the Diagnostic Interview Schedule for Children—Shaffer et al.,
1996; Jensen et al., 1995). However, for the NHANES study, valid determinations
and differences within and across any single geographic policy region (such as a
city, county, or state) are not possible, given the sampling frame and sample sizes
for this particular survey, rendering the study inadequate for adapting regional
policies to variations in regional behavioral influences on health.

The YRBS, which attempts to track 10 high-risk youth behaviors, based on
representative samples of entire classrooms within schools within states, has mod-
est promise for policy and planning purposes, although the data are self-reports.
While innovative, this methodology is largely dependent on the states’ own re-
sources to implement the surveys and, in any given year of the survey, as many as
50 percent of states may not have valid or presumably generalizable data. More-
over, rates of specific high-risk behaviors are solely dependent on youths’ self-
reports (using a pencil and paper survey measure administered in classroom
group settings); are often much higher than those found in more in-depth, meth-
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odologically rigorous surveys; and systematically miss school dropouts and youth
not at school that day or in alternative placement settings. Publicly available data
are reported every 2 years. Under conditions of complete implementation and
ideal circumstances, representative classroom data could be obtained from states
concerning these high-risk behaviors among high school students. This survey
also assesses exercise and positive health behaviors. However, due to the modest
levels of funding and lack of centralized control of assessment and sampling
procedures, the survey relies on each state to conduct and follow-up the data
collection procedures. This produces great unevenness in actual survey execution.

Several other recurring national surveys offer highly relevant information in
very specific, targeted areas. For example, the Substance Abuse and Mental Health
Services Administration’s National Household Survey on Drug Use and Health
(NHSDUH) assesses information relevant to the prevalence, patterns, and conse-
quences of drug and alcohol use among individuals age 12 and older, as well as
family environment and parenting practices or perceptions that might influence
substance use practices among youth. The Monitoring The Future study (funded
by the National Institute on Drug Abuse, conducted by the Institute for Social
Research at the University of Michigan) assesses substance use, other behaviors,
attitudes, and values of 50,000 U.S. secondary school students, college students,
and young adults; periodic follow-up questionnaires are mailed to a sample of
each graduating class for several years after study entrance.

Another source of behavioral data on younger children is the National Labor
Survey on Youth, which continues to follow the children of women in the original
cohort. This survey includes the child Behavior Problems Index, but the early
rounds of the survey primarily include children born to young mothers.

Data regarding youth behavior and its implications for health are sometimes
available from investigator-initiated surveys. For example, the National Longitu-
dinal Survey of Adolescent Health (ADD-Health) began in 1994–1995 with a
sample of 7th- through 12th-grade schools. Interviews were attempted with the
more than 100,000 students attending these schools, with three follow-up per-
sonal interviews conducted with a random one-fifth of these students. Health-
related behaviors have been relatively well measured in each survey wave through
questionnaire responses.

Absent from current efforts to measure children’s behavioral influences is
consideration of their attitudes, beliefs, expectations, and cultural factors that
shape decisions to seek health care or engage in health promotion or illness pre-
vention activities. For example, “local” instruments have been developed by re-
searchers exploring in a cross-sectional and prospective fashion the relative roles
of parents’ and peers’ perceptions and risk involvement on risk and protective
behaviors among adolescents (Stanton, Li, Galbraith et al., 2000; Cottrell, Li,
Harris et al., 2003). As noted in Chapter 3, substantial evidence indicates that
these factors exert major influences on youths’ health behaviors and subsequent
health, whether related to their health behavior choices, tobacco/alcohol/
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substance use, diet, or exercise or to their compliance with health care interven-
tions. According to findings from the Global Burden of Disease study, these be-
havioral aspects of health are likely to exert even greater influence in coming
decades, as behavioral and life-style-related health conditions (e.g., auto accident
injuries, consequences of smoking, depression) become predominant in their
overall impact on children’s health and illness (Murray and Lopez, 1996).

Another area with significant measurement gaps concerns infant and young
children’s behavior. Some data are gathered on a recurring basis through the
National Household Education Surveys Program to address a wide range of edu-
cation-related child behaviors, including emerging literacy and numeracy in very
young children. These surveys assess, from the perspective of the parent and
teacher, aspects of school readiness, children’s experiences in early childhood
programs, and school adjustment, but they do not generate state or local esti-
mates of differences in behavioral influences on health outcomes. However, other
data pertaining to developmental milestones for cognition, behavior or social
development are not assessed. An important exception to this rule is the Early
Childhood Longitudinal Study—Birth Cohort (ECLS-B), a large-scale (N =
12,500), nationally representative, and longitudinal study that follows a single
cohort of children from birth to entry into 1st grade. Because of its longitudinal
design, this study will enable researchers to examine children’s cognitive, social,
behavioral, and emotional growth and to relate their growth and change to their
experiences in early child care programs. While this study is likely to yield impor-
tant findings concerning children’s behavioral development, it is time-limited
and cannot be used for ongoing monitoring of behavioral influences of U.S.
infants and young children. A similar study of the 1998 kindergarten cohort
(ECLS-K) also contains rich data on some aspects of behavior in a large cohort
over time.

Challenges in Measuring Behavioral Influences

There are many special challenges in assessing children’s behavioral, emo-
tional, and cognitive influences on health because information may be highly
stigmatizing, raise fears that the child will be “labeled,” or may concern illegal
activity, such as criminal acts or substance abuse. It has been well established in
behavioral research that large variations in observers’ reports exist (e.g., see Achen-
bach, McConaughy, and Howell, 1987; Jensen et al., 1999), sometimes because
there are differences in how different persons perceive the same behavior (per-
haps as a function of different ethnic or cultural backgrounds), and sometimes
because different persons do not always witness the same behavior, since behavior
may vary from setting to setting.

For all of these reasons, measurement of behavioral influences calls for ob-
taining multiple sources of information, ensuring that the measures of behavior
do not rely on single items, and including measures of functional impairment
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with measures of behavior, in order to establish whether the behaviors have clini-
cal significance. Finally, careful attention to gender-related, age-specific, and cul-
ture-specific behaviors is essential. Many behaviors must also be assessed in a
developmental context. For example, bed-wetting or separation fears at age 4 are
normal, but they convey different significance at later years. Similarly, aggression
in young children is quite different from such behavior in adolescents, in part
because older youth have much greater physical capacity, learned knowledge, and
access to other ways to deal with anger. Thus, similar constructs might need to be
measured differently across the age spectrum to track the effect of a particular
behavioral or emotional construct on later health outcomes.

Addressing Gaps in Measuring Behavioral Influences

Among the influences on children’s health, the salience of behavior to long-
term health, especially regarding obesity, HIV/AIDS, sexually transmitted dis-
eases, substance or alcohol use and addiction, motor vehicle accidents, teenage
pregnancy, school dropout, and homicide and suicide, is generally accepted
(Murray and Lopez, 1996).

In addition to stigma, which makes these areas difficult to address a priori,
failure to be conceptually clear about which behavioral constructs are being mea-
sured also contributes to difficulties in measurement. Thus, one may assess some
form of behavioral problem, but whether it is a measure of a risky behavior (but
not ostensibly a sign of health or illness per se) or a measure of the presence or
absence of mental health or illness is not always clear. Many surveys include a few
behavioral items, but rarely are there clear conceptual linkages to whether the
items are related to a health condition per se (mental health or illness) or only to
influences on future health (e.g., a risky behavior that may predispose to future
adverse health outcomes).

Some of this conceptual confusion may be designed explicitly to avoid the
possibility of stigma or stigmatizing a population, especially in surveys conducted
by federal agencies of disenfranchised groups that are already prone to stigmatiza-
tion (e.g., studies of economically depressed groups). As a result, most studies
that attempt to assess children’s behavior rely on assessments of single behaviors
or overall functioning, without reference to the central health conditions that
reflect most of the population-attributable risk for adverse outcomes and persist-
ing disability. One illustration of this lack of conceptual clarity is the extent to
which surveys may attempt to measure adolescent suicidal ideation—essentially a
normative behavior in youth—but fail to consider in the measurement strategy
the assessment of major depressive disorder, the single greatest risk factor for
completed suicide (Shaffer and Craft, 1999).

Most existing surveys have not devoted sufficient methodological attention
to distinguishing sufficiently between behavioral information gathered for diag-
nostic purposes (e.g., major depressive disorder) and information obtained for
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purposes of assessing risky behaviors. This difficulty is not the sole problem of
survey designers, but it may have to do with how the mental health, education,
and medical fields conceptualize mental health or illness and risky behaviors.
Many mental health disorders seem to merge with the day-to-day problems expe-
rienced by everyone. This results in the absence of clear, critical indicators for
mental health and illness that have strong face validity and that are clearly linked
to functional impairment and the need for treatment. This reflects a more general
failure in behavioral health research.

Another assessment gap is the fact that, among the few studies that attempt
to address the problems noted above, few are nationally representative
(NHANES, NHIS, National Household Education Survey, and NHSDUH being
notable exceptions). Instead, most are samples representative only of a particu-
larly community or region, usually with time-limited funding sources as a part
of an investigator-initiated research study. While some regional studies are lon-
gitudinal, nationally representative surveys tend to be ad hoc or one-time-only.
There is no clear ongoing commitment or funding, or health-monitoring strat-
egy with explicit ties to national policy. Furthermore, no data are currently avail-
able meeting these three criteria that can also be used to assess these constructs in
policy-relevant localities, such as cities, counties, or states.

In addition to the general methodological inadequacies in assessment of key
behavioral characteristics among children, such as failing to obtain behavioral
data from multiple informants and failing to distinguish between behavioral risk
factors and actual behavioral disorders, most available datasets have not linked
the behavioral measures to other influences that may affect behavior, such as
family and parenting variables, peer influences, educational functioning, other
aspects of physical health, and neighborhood and school resources. A notable
exception is the ECLS of the National Center for Educational Statistics.

PHYSICAL ENVIRONMENTS

Our discussion of measurement of influences in the physical environment
focuses on chemical exposures and aspects of the built environment to illustrate
measurement challenges related to measuring the physical environment. Simi-
larly complex measurement challenges and in most cases a paucity of data exist
related to noise and other exposures of concern; home, school, and work settings;
and safe environments free of injury.

Chemical Exposures

Environmental pollutants are measured in media, such as water, air, some
foods, and soil, as reviewed in two recent Environmental Protection Agency
(EPA) reports (U.S. Environmental Protection Agency, 2000a, 2003). However,
these measures do not always take into account children’s unique exposure pat-
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terns and pathways of exposure. In addition, there are few measures of microen-
vironments in private homes, such as indoor air pollution or noise or indicators
of noise. Radon is measured in individual houses, and ultraviolet B radiation
(UV-B) is measured in some regions. However, how these measures compare
with children’s actual exposures is unknown. There are few surveillance systems
for monitoring children’s exposures, job descriptions, work (including agricul-
tural) at home, or their work-related injuries and illnesses.

Challenges in Measuring Chemical Exposures

Not much is known about specific aspects of the physical environments in
which children spend their time, nor are there methods to determine the highly
exposed subpopulations of children. The methods generally used are to deter-
mine exposure chemical by chemical, without consideration of mixtures of expo-
sures or cumulative effects of exposure. Methods to predict individual exposures
accurately from environmental indicators are under development (e.g., U.S. En-
vironmental Protection Agency, 2000, 2003). Measurement of occupational risks
to children, especially those in unregulated settings, may conflict with home-
owners rights. The Bureau of Labor Statistics of the U.S. Department of Labor
and state departments of labor need to develop mechanisms for more efficient
data collection of children’s occupations and health effects, as well as for better
access to datasets that are potentially useful, such as work permit information
issued by school boards.

Addressing Gaps in Measuring Chemical Exposures

The health effect of a physical agent to which children are exposed may be
unknown. A recent analysis by the EPA discovered that 43 percent of high pro-
duction volume (HPV) chemicals (the 2,800 or more chemicals released at greater
than 1 million pounds per year) have no basic toxicity testing, and only 7 percent
have a complete set of basic toxicity tests (U.S. Environmental Protection Agency,
1998; Goldman and Koduru, 2000). Many fewer have any developmental toxicity
testing. These chemicals are not monitored in the environment, nor is biomoni-
toring available for most of them.

Less clear than HVP chemicals are the other chemicals in the environment to
which children are exposed. How should the decisions be made about which to
monitor? The CDC has come up with a strategy for adding additional chemicals
to the NHANES survey, but this strategy has yet to be evaluated.3 It focuses on
chemicals with known toxicity or that are relatively easy to assay, such as heavy
metals.

3See http://www.cdc.gov/nceh/dls/nominations.htm.



MEASURING INFLUENCES ON CHILDREN’S HEALTH 131

The Built Environment

In the United States cities have evolved rapidly toward the pattern known as
sprawl, with geographically dispersed metropolitan areas, segregated land uses,
heavy reliance on automobiles as the dominant transportation mode, low con-
nectivity, and high neighborhood fragmentation. A majority of children in the
United States now grow up in the suburbs. This built environment pattern has
major health implications in four areas: air quality, physical activity patterns,
injuries related to motor vehicle use, and “sense of community” (Frumkin, 2003).
However, in all four cases, knowledge is incomplete, both in terms of understand-
ing and assessing current problems and in terms of designing solutions. Research-
ers have identified key questions, and active investigations are under way. For
instance, using multilevel exposure ascertainment, investigators are able to jointly
assess neighborhood-level characteristics, such as collective efficacy and varia-
tions in violence, and individual-level characteristics (Sampson, Raudenbush,
and Earls, 1997).

To measure physical features of a neighborhood (e.g., the exposure), many
parameters of sprawl have been identified (e.g., percentage of the population
living in urbanized areas, residential density, accessibility of the street network,
proximity of different land uses to each other, pedestrian oriented design) (Frum-
kin, 2003) and combined into indices. Often these measures are limited by the
availability of data; for example, in the relatively complex index proposed by
Galster et al. (2000), data were available for only 13 cities. Moreover, when data
are available, they can sometimes be mapped only to relatively large geographic
units, such as metropolitan areas or counties. Data on smaller units, such as the
census tract (geographic areas encompassing 4,000 to 6,000 individuals, with
boundaries drawn to approximate neighborhood areas) or even the block, pro-
vide more information on individual and family exposures but are more elusive.

In studies of children’s health, the preferred measures of “exposure” to sprawl
are perhaps best defined by what health outcomes are of interest and what bio-
logical mechanisms are hypothesized. For example, in studying the association
between sprawl and physical activity, one could measure the proportion of road-
way miles with sidewalks, the acreage of parkland per capita in a defined area, the
mileage of bike paths, the mean distance of homes to the nearest parks, or the
mean trip distance from homes to elementary schools. Such data are available
from a variety of sources, including U.S. census data, Department of Transporta-
tion road data, marketing databases, and metropolitan planning agency data-
bases.

In addition, direct observation using standardized instruments—analogous
to the questionnaires used in epidemiological research—may be applied to the
built environment. Such instruments need to be validated prior to use. An ex-
ample of such a measurement approach is the Built Environment Site Survey
Checklist (Weich et al., 2001). Using this instrument, research staff make and
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record observations about housing type, density, age, space around the buildings,
proximity of trees, accessibility of recreational facilities, playgrounds, and gar-
dens, and even signs of vandalism and graffiti. While it is labor-intensive to col-
lect data in this manner, a range of variables can be studied, including many that
have great a priori appeal in characterizing the quality of places.

Some studies have assessed exposure by surveying respondents about their
perceptions of these conditions. For example, people can be asked to rate the
“walkability” of their neighborhoods (Leyden, 2003), the safety of allowing their
children to walk to school (Dellinger and Staunton, 2002), or other perceived
features of the built environment. In one investigation conducted as part of the
Alameda County Study in California, participants were asked to rate the serious-
ness of six potential neighborhood problems: crime, nighttime lighting, traffic,
excessive noise, trash and litter, and access to public transportation (Balfour and
Kaplan, 2002). Other areas of concern may relate to the availability of stores that
sell tobacco, firearms, and liquor to youth. Such measures carry the problems of
many questionnaires, such as variable responses among participants and response
bias. Moreover, there may be an element of self-fulfilling prophecy: respondents
who rate their neighborhoods as more walkable are likely to walk more, but this
may reflect factors other than the physical design of the neighborhood.

To the extent that environmental factors affect people’s behavior, that behav-
ior might be considered an early biological effect (see Figure 5-1). An important
example is travel behavior—the number of trips per household each day, the
mode of travel used, and the distance per trip. A leading source of such informa-
tion is the National Personal Transportation Survey, renamed in 2001 the Na-
tional Household Travel Survey.4 Other features of traffic safety and injuries re-
lated to the physical constructions of vehicles and roads are also available.
Additional data are gathered in academic and governmental travel studies such as
SMARTRAQ.5 Such information was traditionally collected through surveys, us-
ing either retrospective recall or diaries; new techniques, such as personal digital
assistants with global positioning system capability, have improved the complete-
ness and accuracy of travel data.

Of note, studies may be conducted that assess the association between an
exposure and a biological effect in the sense discussed here. For example, one
might hypothesize that certain neighborhood features, such as low density or
automobile dependence, are negatively associated with children walking or biking
to school. While not extending all the way to a health outcome such as obesity,
this association would be an important part of understanding the health implica-
tions of the built environment.

4Available at http://www.fhwa.dot.gov/policy/ohpi/nhts/.
5See www.smartraq.net.
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Challenges in Measuring the Built Environment

Assessment of physical neighborhood and the built environment is burdened
by several problems. First, in Sampson’s (2001) words, “the tendency of research
on child development has been to focus quickly and narrowly on poverty,” espe-
cially in high-poverty urban neighborhoods. Moreover, most of the research in
this area conceptualizes the neighborhood only as a social construct, using metrics
of residential stability, income, education, employment, family structure, and
crime, while neglecting physical aspects of the built environment. Finally, most of
this research focuses on adolescents, perhaps because they spend more time out of
the home and are therefore more exposed to neighborhood factors. This pro-
duces large gaps in data collection on other aspects of the built environment and
its effects on children’s health across the age span.

Addressing Gaps in Measuring the Built Environment

Further research and systematic assessment are necessary to ascertain how
the built environment affects sense of community or social capital in ways that
shape the development of younger children. In addition, to improve measure-
ment of the built environment, standardized instruments need to be developed,
validated, and implemented at geographic levels useful for local planning.

SOCIAL ENVIRONMENTS

As with our discussion of social influences themselves, we organize our mea-
surement discussion into categories of family, community, culture, and discrimi-
nation.

Family Environment

The Current Population Survey and the Survey of Income and Program
Participation are prime examples of high-quality surveys conducted by the Cen-
sus Bureau that gather information about many of the components of family
demography and process—in particular, family income, family composition, pa-
rental schooling, and occupation. These surveys typically contain very few data on
children’s health. Surveys focused on children’s health and its influences often
collect some data on the components of family socioeconomic status (SES), but
these data are often too crude to serve most analytical purposes. For example,
data on family income are sometimes gathered or recoded into such categories as
poor, near-poor, or nonpoor, so that it is impossible to estimate social gradients
in health at all levels of income.

Vital statistics data contain relatively little information on SES. Birth records
contain educational level achieved by the mother but, starting in 1995, do not
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provide data on the education level of the father. Death records contain data on
the decedent’s occupation and, beginning only in 2003, educational level. No
information regarding parental SES is gathered on death certificates, a serious
omission in the case of child deaths.

Other than gross indications of economic status by receipt of public health
insurance, clinical data almost never contain any measure of SES, whether about
income, education, or occupation of parents. Studies using clinical data or vital
statistics sometimes rely on proxy measures of SES obtained by linking addresses
to census tract data and attributing to individuals the SES characteristics of their
neighborhoods, for example, mean levels of income or of educational achieve-
ment in a census tract. Given the heterogeneous nature of families living in a
given neighborhood, neighborhood-based measures of family SES contain con-
siderable error (Geronimus, Bound, and Neidert, 1996; Demissie et al., 2000).

When data on neither income nor education are available, race and ethnicity
are often used as proxy measures of social class, based on knowledge of the higher
frequency of low income among black and other minority groups. The fallacies of
doing so are illustrated in data showing the health disadvantage for low-income
white people in Appalachia, which is home to predominantly white populations
(Centers for Disease Control and Prevention, 1998b). Thus, using race and
ethnicity as proxies for social class makes invisible the health problems of low-
income white children. Saliently, the risk of dying is higher in low-income groups,
even after taking into account health risk behaviors (Lantz et al., 1998).

The National Survey of Early Childhood Health (NSECH) includes detailed
assessment of hours and activities spent by parents with children; breast-feeding
practices; daily routines including the frequency of playing, singing, and reading
to the child; number of children’s books in the household; disciplinary practices;
parental perceptions of infant temperament; the role of parenting, and their per-
ception of themselves as parents; and pediatric care (including an assessment
from the parent’s point of view of the usefulness of their provider’s health preven-
tion education efforts). The NSECH also assesses family income, medical insur-
ance coverage and adequacy, child care and child care affordability, and receipt of
nutritional benefits such as WIC and other low-income benefits.

The Child Well-Being and Welfare module used in two states assesses in-
come, health care coverage, day care utilization and costs, employment, income
and job stability, relocation information, reading in the household, and informa-
tion regarding school and out-of-school extracurricular involvement of the child.
Parents are also asked questions about their relationship with and feelings about
the child. The National Survey of Children with Special Health Care Needs
(NSCSHCN) collected data on children with a wide range of health conditions
and included a few questions on the effect on the family, but virtually no data on
family structure.

The National Child Abuse and Neglect Data System, a partnership between
the U.S. Department of Health and Human Services and the states, collects an-
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nual statistics on child maltreatment from state child protective services agencies.
The goal is to increase understanding of the magnitude of the problem, the char-
acteristics of those affected, and what type of services are being provided by state
and local agencies. Given that the majority of abusers are parents, these data do
concern family and family functioning, albeit for a special subsample.

Available surveys also provide family environment information well beyond
the traditional demographic variables. For example, the Current Population Sur-
vey and especially the Survey of Income and Program Participation augment their
efforts with occasional questionnaire supplements to gather limited information
regarding health and health insurance coverage, child care, and various other
family topics. The NHIS assesses demographics and income, as well as health care
seeking for each household member, including children. The U.S. Department of
Agriculture’s Quality of Continuing Survey of Food Intakes by Individual Survey
assesses the adequacy of diet of children ages 2 to 9 years nationwide. Data regard-
ing limited aspects of parenting, nurturing, day care/child care, and school readi-
ness are collected periodically in other surveys.

Challenges in Measuring Family Influences

Decades of methodological research have produced at least rough consensus
on how to measure family environment components in surveys. As to SES com-
ponents, Entwisle and Astone (1994) provide recommendations regarding the
measurement of education and occupation, while Hauser and Warren (1997) do
the same for occupation and Duncan and Peterson (2001) make recommenda-
tions regarding the measurement of income, wealth, and employment. As to
family process measures of parenting and the home learning environment, na-
tional surveys such the National Longitudinal Surveys of Youth and the Early
Childhood Longitudinal Study, Kindergarten Class of 1998–99 provide consen-
sus measurement methods. Thus, one key challenge regarding family environ-
mental measurement in surveys is less how to do it than how much of it should be
carried over into surveys focused on health.

With regard to SES, although most health-focused survey data collection
provides measures of at least one of the components, clinical data almost never
contain any such measures, and there continues to be dispute about the appropri-
ateness of doing so. Ross et al. (2000) summarized the various ways of measuring
SES. They argue for the importance of a theoretically based choice, depending on
the health measure and the context in which analyses are done. Duncan and
Magnuson (2002) argue that estimating the importance of any single component
of SES requires measurement of all of them to guard against omitted-variable
bias.

Primary challenges to SES measurement are (1) including at least some mea-
sure of SES in all data collections and (2) choosing measures that best reflect the
theory about the relationship between social disadvantage and the particular
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measures of health being assessed. Health-focused data collection providing a
myriad of health measures should consider collecting information on all of the
important components of SES, since it is possible to do so without devoting
excessive amounts of interviewing time to it.

A second level of SES challenges is to appreciate and account for their dy-
namic nature. Family incomes are often highly volatile from one year to the next
(Duncan, 1988), and education levels can increase well into adulthood (Mag-
nuson and McGroder, 2002), while occupation and wealth typically change more
slowly. Designers of health-focused longitudinal surveys should realize that it
may be necessary to include SES-related questions in a number of interviewing
waves.

It is more difficult to draw general conclusions about the challenges of mea-
suring the diverse set of other family environmental influences we have consid-
ered. With regard to family structure, an important challenge is to gather needed
detail on the relationships among the individuals living in the same household.
Whether an adult male is the biological father or stepfather to the children is an
important distinction for assessing risks to child well-being. By the same token,
whether two unmarried adults of the opposite or even same sex are functioning as
partners or merely roommates also appears consequential for child well-being.
And yet many surveys fail to gather household composition data in a way that
captures these distinctions.

Data collection efforts that aspire to understand family environmental influ-
ences on children’s health should consider including measures of parenting and
the home learning and physical environments but, here again, the measures used
should match the conceptual orientation of linkages between family process and
health outcomes.

Addressing Gaps in Measuring Family Influences

Clinical records pose a special challenge in regard to the assessment of SES
influences. Clinical facilities are reluctant to collect information on aspects of SES
from patients, believing that this may be interpreted as an attempt to discriminate
on the basis of such aspects in providing health care. However, most clinical
facilities collect residential address data, if for no other purpose than bill collect-
ing. When geocoded and matched to characteristics of area of residence related to
social class, address information can be very useful for population or subpopula-
tion analysis of the relationship between receipt of health services and socioeco-
nomic characteristics (Krieger, 2000).

Methodological advances now enable researchers to estimate multilevel mod-
els of the various ecological levels of influence on health. These techniques were
developed for use in the social sciences (Blalock, 1984; Di Priete and Forristal,
1994) and have increasingly been used to study the interacting influences on
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health at both individual and environmental levels in adults, but there are few
such studies of children in the United States.

Analysis of the association of SES with health measures would be facilitated
by the longitudinal and simultaneous ascertainment of most or all of the impor-
tant SES components—income, education, occupation, and wealth. Analysis of
the effect of income (or wealth) should be mindful of the likely confounding of
influences as well as of interactions between SES levels and other influences. For
example, Hispanics have better health than the majority population, despite hav-
ing worse health behaviors and lower average income and education (Hayes-
Bautista, 2003; Morales et al., 2002).

Community Environment

Most broad-based neighborhood studies rely on data gathered in the decen-
nial census. Every 10 years, the U.S. Census Bureau provides information that can
be used to construct neighborhood-based measures, such as the fraction of indi-
viduals who are poor, the fraction of adults with a college degree, and the fraction
of adult men without jobs. Such data are available for census tracts as well as
larger geographically defined areas. Matching neighborhood-level census infor-
mation to survey or administrative data requires only a valid street address. The
administrative, academic, and commercial value of such matched data has led to
the development of a number of efficient address-matching computer programs,
as well as a healthy market providing matching and other geography-related com-
mercial services, including geographic information systems. Although such tech-
niques have been useful in managing and analyzing neighborhood data, they are
often cumbersome to apply to national datasets.

All in all, apart from privacy and confidentiality issues surrounding the need
to gather and store information about the exact addresses of individuals and
families, the decennial censuses provide the geographic dimension of demo-
graphic and many economic risk factors.

The Census Bureau is developing the American Community Survey (ACS)—
a “rolling census” that involves a continuous sample survey of the nation’s popu-
lation. Two noteworthy advantages to such a design are much lower cost and
timelier information. The survey is designed to provide geographically specific
demographic and economic information more frequently than once a decade (the
interval depends on the size of geographic area). However, the fate of the ACS was
not certain during the committee’s deliberation, as it was not yet funded by the
U.S. Congress.

The social organization of neighborhoods’ (values and interactions of neigh-
bors) appears influential for children’s health (Sampson, Morenoff, and Gannon-
Rowley, 2002), but measures of social organization are unlikely to make their way
into the decennial census or ACS. Approaches for measuring social organization
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include surveys and systematic social observation. The Project on Human Devel-
opment in Chicago Neighborhoods (PHDCN)6 illustrates both approaches. To
gather information on its sample of children in a randomly chosen set of Chicago’s
neighborhoods, the project conducted a separate survey of a representative sample
of adults residing in those neighborhoods. The questionnaire for this second
survey included questions on social interactions among neighbors. Mounting an
independent survey to gather these kinds of neighborhood level data on social
organization would be expensive, although a parsimonious set of observations
might be added to existing surveys (such as the NHIS) that require home visits.
For example, similar to an approach to measurements of the built environment, a
measure described as systematic social observation (Reiss, 1971; Sampson and
Raudenbush, 1999) relies on trained observers to systematically record such indi-
cators of social organization as broken windows, vandalism, and evidence of drug
use in a well-defined geographic area. Data can be gathered either with direct
recording or by systematically coding videotapes taken of the neighborhood areas
(Raudenbush and Sampson, 1999). Systematic social observation methods are
less expensive than surveys, but they gather different kinds of data about social
organization.

Standardized measures of neighborhood institutions and facilities (e.g., parks,
the quality of local schools, churches, bus or train service, youth activity centers)
are not readily available from any centralized source. Some of these characteris-
tics can be obtained from surveys of the children or parents who are reporting on
health outcomes. However, such reports can often identify what families use, but
not what is actually present in their neighborhoods. A study by Morland, Wing,
Diex Rouz, and Poole (2002) demonstrated that supermarkets are nearly nonex-
istent in the poorest fifth of the neighborhoods studied.

Investigators have generally considered both childhood victimization (direct
exposure) and witnessed violence (indirect exposure) when studying the preva-
lence and effect of community violence in relation to children’s health (Martinez
and Richters, 1993; Smith and Martin, 1995). Although most investigators define
victimization in a consistent manner (e.g., intentional acts initiated by another
person to cause harm), there is much more variability in the definition of wit-
nessed violence. Some authors have referred specifically to eyewitnessed violence,
while others have included hearing violent events (e.g., gun shots and screams),
and others have included witnessing lesser crimes (e.g., property damage and the
viewing of violence on television and in the media). With increasing interest and
attention paid to a broader conceptualization of children’s exposure to violence
(including victimization and witnessed violence) investigators are tending to view
children’s exposure to violence in terms of levels, rather than direct or indirect
exposures (Buka et al., 2001).

6see http://www.hms.harvard.edu/chase/projects/chicago/about/.
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Typically investigators have developed their own questionnaires, used a mod-
ified version of the National Institute of Mental Health’s Survey of Exposure to
Community Violence (Martinez and Richters, 1993), or used a modified version
of the instrument used for the National Crime Victimization Survey (Katz, Kling,
and Liebman, 2001). Most measures tend to weight violent events equally in spite
of the obvious differences in item content (e.g., seeing someone hit versus seeing
someone shot). Finally, with a few notable exceptions (Cooley, Turner, and Beidel,
1995; Selner-O’Hagan et al., 1998), the psychometric characteristics of these in-
struments are largely unknown (Buka et al., 2001). The instruments lack unifor-
mity in their methods of administration, definitions of violent events, and de-
scriptions of where the violence occurs. Importantly, most instruments fail to
separate the nature or effect of exposure by setting, despite the acknowledged
importance of such distinctions (Selner-O’Hagan et al., 1998).

Data regarding peer interactions and their implications for health are avail-
able from several national surveys. From a methodological perspective, the most
remarkable is the National Longitudinal Survey of Adolescent Health, described
above under behavioral influences. In addition to extensive measures of health
and risk behaviors, the questionnaire asked each student to name his or her five
best male and female friends. The study’s design provides data on direct reports
from youth, coupled with limited information from all best friends and extensive
information from a random subset of best friends. Peer relations also are assessed
in a variety of surveys conducted by the U.S. Department of Education, the Na-
tional Center for Health Statistics, the Substance Abuse and Mental Health Ser-
vices Administration, the U.S. Department of Labor, and in surveys such as Moni-
toring The Future.

Challenges in Measuring Community Influences

As with other influences, the task of securing unbiased estimates of neighbor-
hood effects is fraught with methodological challenges (Manski, 1993; Duncan
and Raudenbush, 2001a). One important problem arises from the fact that fami-
lies are not randomly allocated to their residential neighborhoods, which may
lead researchers to mistakenly attribute to a neighborhood effects that are really
caused by unmeasured differences in the children’s families.

A second challenge is to isolate effects of very high concentrations of certain
risks (e.g., poverty, crime) from more general influences of urban neighborhoods
(e.g., traffic, noise). Representative population surveys typically draw relatively
few families from high-poverty urban neighborhoods. Analysts using these sur-
veys base estimates of neighborhood effects on differences among relatively ad-
vantaged, mostly white families and children. If neighborhood conditions matter
more for disadvantaged than advantaged children, then studies of neighborhood
effects based on broad population samples may miss an important part of the
story.
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One solution to interpreting the effect of this bias is to analyze what neigh-
borhood they moved into. The Department of Housing and Urban Development
is conducting precisely such a study. The Moving To Opportunity experiment
randomly assigned housing project residents in five of the nation’s largest cities to
one of three groups: (1) a group receiving housing subsidies to move into low-
poverty neighborhoods; (2) a comparison group receiving conventional Section 8
housing assistance but not constrained in their locations; and (3) a second com-
parison group receiving no special assistance. Orr et al. (2003) detail program
effects 4–7 years after families were randomly assigned to these three groups. The
evaluation showed significant improvements in neighborhood conditions and
adult mental health but mixed results for children, with mental health improving
for girls but behavior problems increasing for boys. A 10-year follow-up is planned
as well.

Assessing the effect of violence on children is also challenging. First, investi-
gators must measure simultaneously multiple facets of community violence. Mea-
sures of violence in the home (domestic violence) and violence in different com-
munity contexts (in the home, near home, in school and near schools) must be
quantified so that the independent contributions of each exposure can be as-
sessed. Second, few measures are available that distinguish among different forms
and severity of violence. The adverse health consequences of exposure to extreme
and acute violence (e.g., kidnapping, mass shooting) are likely to affect children
differently than chronic exposure to community violence. Third, given the wide
range of age and developmental diversity in children exposed to violence, mul-
tiple measures taken from children, parents, and other primary caregivers are
needed. Moreover, the degree to which young children can reliably report expo-
sure is an important concern. Also, sole reliance on parental reports of child
exposure to violence are likely to underestimate children’s actual exposures (Mar-
tinez and Richters, 1993; Taylor et al., 1994). And compounding these above-
noted difficulties, research evidence suggests that it is difficult to determine the
relative effects of different types of violence exposure, because study subjects
reporting to have witnessed violent events are also likely to have directly experi-
enced lesser types of violence (Buka, Stichick, Birdthistle, and Earls, 2001).

Addressing Gaps in Measuring Community Influences

The decennial census and, if fully implemented, the ACS provide abundant
and fairly timely demographic and economic information on the nation’s neigh-
borhoods, cities and towns, counties, and states. Indeed, the United States gathers
and releases much more of this kind of information than most other developed
countries. However, the census questionnaire lacks comprehensive measures of
health and health risk behaviors, and the linking of these data to other informa-
tion sources is somewhat difficult.

Measures of most other important aspects of the community context (social
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organization, amenities such as parks and public transportation, and safety) as
well as media exposure currently can be gathered from administrative sources or
special surveys, but at considerable expense and often not consistently from one
geographic unit to the next and, hence, they do not permit generalizable interpre-
tations.

Although there are routine sources of information on youth perpetration of
violence, none exists to monitor youth exposure to community violence. Routine
population surveys are needed to identify regional and secular trends. Such ef-
forts would provide the foundation for attempts to collect data and design impor-
tant intervention and support programs for the most affected communities. For
example, there is a paucity of data on children’s exposure to community violence
in nonurban settings (Buka et al., 2001; Smith and Martin, 1995).

At present only a few longitudinal multilevel studies of children’s exposure to
community violence exists. Longitudinal studies, such as the PHDCN (Earls and
Buka, 1997), hold the promise of allowing for a more comprehensive evaluation
of the complexities of the types of exposure to violence, the context of exposure,
and the contribution of potential risk and protective factors in determining child
risk.

In addition to the major lack of systematic data collection, several important
methodological issues confront future studies of the effects of violence on youth.
These include the need to (1) develop consistent definitions of community vio-
lence; (2) develop violence exposure measures of proven validity and reliability;
(3) determine how best to measure exposure to community violence in young
children, including comparisons of child versus parent report and assessment of
levels of violence witnessed; and (4) evaluate effects of acute and chronic violence
separately.

In addition, research in this area would be facilitated by allowances that
distinguish consistently between different forms and severity of violence. More
attention should be paid to evaluating the extent to which the effects of children’s
exposure to community violence are mediated by family and community re-
sponse to community violence; for example, the family conditions that reduce the
likelihood and consequences of exposure to community violence. Similarly, fu-
ture research can improve understanding of the role that community violence
plays in family violence. At least one team of investigators has noted a strong
positive relation between exposure to community violence and the incidence of
family violence (Osofsky et al., 1993). This challenge is further complicated by the
issues and limitations in confidentiality and mandated reporting regulations un-
der such circumstances, especially when a child’s health is in danger and the
perpetrator is one of the child’s caregivers.

Many surveys include one or a few questions assessing aspects of peer rela-
tionships throughout childhood. Lacking in most are robust measures of peer
relationships with strong psychometric properties that provide a cohesive story
across the developmental stages. Thus, there is a need for at least some surveys to
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gather in-depth information about peer relations, which was last done for middle
and high school students in the National Longitudinal Survey of Adolescent
Health in the middle 1990s. As youth approach adolescence, peer group accep-
tance becomes of even greater importance and conformity to perceived norms
assumes an important role in the adolescent’s life; surveys assessing health and
well-being should include a greater focus on these domains. Numerous surveys
document involvement in risk behaviors, but few assess these aspects in any depth,
and most rely on secondhand reports of peers by parents or the youth themselves.

Cultural Influences

Current national and regional efforts to assess population health collect data
from population subgroups with different cultural backgrounds. Although the
role of culture has been invoked as a contributor to observed health disparities
(e.g., Hayes-Bautista, 2003), surveys typically gather few data that would help
assess how culture contributes to health disparities.

One problem is that population samples include too few members of impor-
tant population subgroups. Techniques for oversampling such subgroups can be
used to draw large enough samples to support reliable statistical inference, par-
ticularly when subgroup members live in close geographic proximity to one an-
other.

Another problem in most current measurement activities is the use of pan-
ethnic labels that obscures cultural differences among groups. Pan-ethnic classifi-
cations, such as Hispanic, black, and Asian, reflect a classification system that
neglects national origins and reflects membership in minority groups in the
United States only in relation to the white Caucasian frame of reference (Portes
and Rumbaut, 2001). The use of these convenient group definitions obscures
important differences between the national groups in terms of migration, original
culture, and social and cultural capital, all of which can have important conse-
quences for children’s health.

For example, using the Hispanic Health and Nutrition Examination Survey,
(conducted in 1982–1984) that oversampled Mexican Americans, Cubans, and
Puerto Ricans, investigators have shown very different rates of asthma, lead levels,
and health care utilization (Mendoza, Takata, and Martorell, 1994). Similarly,
Becerra and colleagues (1991) have shown differences among these groups in
infant mortality and low birthweight, including data to support the finding that
recent immigrant women from Mexico have the best birth outcomes among
Hispanic subgroups, despite their relatively low SES and poor acculturation to the
dominant culture. Additional research to improve understanding of this “immi-
grant paradox” is warranted.

Another problem is that racial and ethnic information has been gathered in
different ways in different surveys. For example, national health surveys and the
official decennial census and survey data are not comparable in their use of eth-
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nic/racial labels and the definition of such labels. In some instances, for example,
the African American and black labels can be used interchangeably, while in other
cases the label black might include West Indians or Africans who don’t consider
themselves to be African Americans. These distinctions are important. The Office
of Management and Budget (OMB) provides useful standards for gathering such
information in both administrative records and surveys. The standards capture
country of origin for those reporting Hispanic ethnicity and allow respondents to
select more than one race. The 2000 census allowed Hispanics to designate mul-
tiple races independent of their ethnicity for the first time in U.S. history. The
option of selecting more than one race reflects increasing recognition of interra-
cial marriages and unions and the rejection of the “one drop rule” as historically
defined (a person was automatically considered black if any close or distant rela-
tive was black). This option is likely to be used by increasing proportions of the
population.

Surveys such as the Current Population Survey (CPS) have adopted the OMB
standard related to racial and ethnic data and provide a timely and reliable method
for capturing data on immigration. The CPS asks for the birth countries of the
respondent, the respondent’s father, and the respondent’s mother. This allows
children to be identified by generation and country of origin of self and parents.
Health and access to insurance vary substantially across both immigrant genera-
tion and ethnicity.

Acculturation level has also been associated with health outcomes (Hayes-
Bautista, 2003). Questions related to language(s) spoken at home, how long a
child and his or her parents have been in the United States if not native born, and
whether born a citizen, all included in the census, can serve as proxies for accul-
turation. Questions related to language may be the most useful. Children who
speak a language other than English at home often have parents with limited labor
market opportunities, which affects their employment, job benefits, and access to
public services.

Challenges in Measuring Cultural Influences

There are many challenges to measuring the effect of culture on health. One
is the definition and operationalization of culture. Assessing the effect of culture
on health and its interactive relation with other influences requires standard defi-
nitions and measures of cultural processes. As discussed in Chapter 3, culture can
refer to values, perceptions, and interpretations as well as behaviors that consti-
tute daily routines and responses to environmental challenges that reflect such
cultural views. There is little consensus on what is important and measurable.

Aside from the lack of standard definitions and measures, differences in
cultural background in this country are highly confounded with socioeconomic
and minority status, making it difficult to isolate the effect of one from the other
or their interactions. When this is done, in some instances, cultural differences
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disappear when education is controlled for (Laosa, 1980; Solis et al., 1990), and
sometimes they remain (Gutierrez, Sameroff, and Karrer, 1988; Harwood, 1992;
Ogbu, 2003).

These findings support the stance of some investigators that health outcomes
are a function of the compounding effects of many characteristics that are, in
reality, difficult to isolate (Boykin and Toms, 1985; García Coll et al., 1996). It
might be more efficient to measure and delineate their interactive effects over
time than to try to isolate them. In this view, cultural differences are most impor-
tant when they are compounded by oppression, poverty, and discrimination.
Although some health outcomes are still adverse as a function of cultural back-
ground in high socioeconomic groups (Steele, 1997; Ogbu, 2003), the expectation
would be that cultural differences in the context of relative oppression, poverty,
and discrimination would need most attention from the standpoint of health
policy and health care delivery.

In addition, cultural differences may also be very important when demo-
graphic variables (i.e., poverty, lack of English proficiency) predict negative health
outcomes but these adverse outcomes are not observed (Hayes-Bautista, 2003;
Fuligni, 1997; Portes and Rumbaut, 2001). Measuring how cultural processes lead
to resilience in health outcomes is an area in which knowledge is particularly
lacking.

Given how little is known about the way in which culture directly influences
health, or the extent to which it is confounded with other influences (such as
social class), a research agenda to develop validated and standardized measures is
warranted.

Addressing Gaps in Measuring Cultural Influences

In order to make data compatible for aggregation and analysis, collection of
data on cultural group membership should be systematized and standardized
across all levels of local, regional, and national data collection. Following the most
recent OMB guidelines might be the way to work toward standardization, with
the recognition that categories change over time and need to be clearly defined to
ensure comparability of data over time. Specifically, the OMB standard related to
capturing data on ethnicity, country of origin for self-identified Hispanic popula-
tions, and multiple races should be used in all health data-gathering efforts at the
local, regional, and national levels.

Beyond this information, to help understand the established relationship
between generation and health outcomes, it would be very beneficial to identify
children by immigrant generation using questions about birth country for chil-
dren and their parents and, if born elsewhere, how long they have been in the
country. Ideally, this information should be obtained regardless of whether the
parent lives in the household. Similarly, given the relationship been acculturation
and health outcomes for some populations, if an acculturation measure cannot be
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used, questions related to languages spoken in the home should be incorporated
in studies.

Work toward standardizing the assessment of cultural group membership
should also be done with the recognition that such membership alone does not
capture cultural processes. Ethnic identification, place of birth, recency and pat-
tern of migration, and language proficiency and choice are only proxies for cul-
tural processes. Adding these items to extant or planned surveys or to any intake
or identifier data will provide information on factors that have been found to
correlate with health habits, practices, and outcomes (Portes and Rumbaut, 2001),
but will not address the underlying mechanisms.

For example, there is a growing and consistent literature that points out the
existence of health disparities along ethnic, racial, and cultural lines; however, the
processes that underlie these differences, including the likely confounding effect
of social class, are hardly understood. In order to address this knowledge gap, it is
necessary to oversample subpopulations that are important because of their cur-
rent or projected demographic growth or their overrepresentation in high-risk or
resilient groups. In addition, future efforts should engage in the measurement of
actual practices and daily routines that reflect in part cultural adaptation to present
demands (e.g., Gallimore, Weisner, Bernheimer, Guthrie, and Nihira, 1993; Na-
tional Research Council, 1984; Rogoff, 1990; Weisner, 1997, 2002).

Furthermore, not all members of an ethnic/racial group will be similar in
their adherence to particular cultural values and practices. The role of accultura-
tion—the adoption or rejection of new ways of being as a function of contact with
a different culture—has been identified as a very significant source of variability
among members of the same cultural group. Members of the same group can
differ in how assimilated, resistant, or bicultural they can be; yet most surveys fail
to use available methods for ascertaining these differences. Several scales have
been developed for certain populations and could be further developed as a stan-
dard way to measure acculturation for inclusion in local, regional, and national
surveys.

It is important to promote the development of measures that are psycho-
metrically valid and reliable across all cultural groups being measured. Standard-
ization on one group or on a national representative sample does not guarantee
cross-cultural validity and reliability. Measures must also be linguistically acces-
sible and valid. Translations and back translations, although a standard way of
translating measures, do not guarantee cultural equivalence (e.g., How does one
translate “nervous breakdown,” or “feeling down,” or “eating regularly?”). Other
methods should be used to ensure linguistic accessibility and psychometric valid-
ity and reliability (see for example, the dual focus approach, Erkut et al., 1999a).

In general, measures and ways of administration need to be culturally sensi-
tive (e.g., what is considered private information may vary according to age,
gender, and cultural background of the interviewer and the interviewee). This
requires extensive pilot testing of all assessments across all groups under study
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and in-depth training of survey personnel on administration methods that will
lead to reliable and valid data across cultural groups.

Discrimination

Studies have shown disparities in treatment and outcome between minority-
and majority-culture children after controlling for other social indicators, such as
SES. Discrimination is sometimes mentioned as possibly having a causative role
in these disparities, but its contribution has rarely been studied directly. There are
many possible reasons for this, including a lack of understanding of the multiple
mechanisms by which discrimination may affect health; a lack of an a priori
conceptualizing of discrimination as a potential influence separate from other
social stratification mechanisms, such as race, ethnicity, and socioeconomic sta-
tus; and difficulty in operationalizing and measuring discrimination.

As noted in Chapter 3, there is a sparse but growing literature on the effect of
discrimination and racism on health. Most of the studies concern adults. Not
surprisingly, these studies use instruments and questionnaires that measure dis-
crimination (and perceptions of discrimination) in largely adult contexts and as
such are not directly applicable to children. Instruments are lacking that are
explicitly developed to measure experiences and perceptions of discrimination in
child-specific contexts, sensitive to the particular conceptual and measurement
issues regarding children of different developmental ages and from different eth-
nic groups. Thus, a concerted effort to develop measures is warranted.

Questions specifically pertaining to discrimination should be validated and
then included in research related to minority child health and development. One
example is provided by Erkut, Alarcon, García Coll, and colleagues, who devel-
oped questions pertaining to discrimination for their studies of the physical and
psychological health of Puerto Rican children and adolescents in the greater Bos-
ton area (Erkut, Alarcón, and García Coll et al., 1999b; Alarcón, 2000). These
questions are good examples of how researchers need to take into account devel-
opmental age (e.g., the wording and complexity of the questions for the 1st to 3rd
graders compared with young adolescents) when constructing appropriate ques-
tions, and how to incorporate age-appropriate contexts into the questions. These
questions have not been psychometrically validated; although they may service as
a basis for further testing, they have some limitations, as noted below.

Challenges in Measuring Discrimination

One of the major challenges in studying the effects of discrimination, preju-
dice, and racism on children’s health and development is finding ways of disag-
gregating the effects of this particular social stratification mechanism from other
interrelated variables, such as social class, ethnicity, and minority status. These



MEASURING INFLUENCES ON CHILDREN’S HEALTH 147

variables need to be clearly defined and operationalized and then placed into
models for the study of the determinants of children’s health. Once such model
has been proposed for the study of developmental outcomes in minority children
(García Coll et al., 1996); similar models need to be constructed for the study of
sociocultural disparities in children’s health.

Another challenge is that the effects of discrimination on children’s health
are likely to be interrelated, that is, discrimination suffered by the child, the
parent, the family, as well as neighborhood level-discrimination (e.g., segrega-
tion, with its effects on housing stock, neighborhood safety, social capital, and
even differential exposure to environmental pollutants) may affect children’s
health. An integrative, ecological approach is needed, one that is able to measure
and tease out the complex interactions among institutional and personal dis-
crimination at multiple levels and their unique and cumulative effects on chil-
dren’s health.

The measurement of discrimination directed to and perceived by children
poses unique methodological challenges. A child’s perception and understanding
of the causes of a negative social interaction will depend in large part on his or her
age and developmental level. An understanding of child developmental theory is
necessary in order to create instruments and measures that are valid for children
at different ages and stages. Children (as well as adults) will sometimes not at-
tribute a negative social encounter to racial discrimination. The challenge for the
researcher is to find methods to delve beneath the surface to see if racial or ethnic
discrimination may be part of the child’s explanatory model, but to do it in a way
that is not leading. Methods used in the cognitive social sciences (card sorts,
ratings, triadic comparisons, and sentence frame formats; see Weller and Rom-
ney, 1988) may be helpful.

Since the dimensions of discrimination will be different for different minor-
ity groups, another challenge is to create instruments that tap into the unique
aspects of discrimination in each group but can also be used comparatively in
studies of multiple groups. Perceived discrimination may be based on such fac-
tors as language or accent, skin color, food preferences, family or household
structure, or customs. Salient factors for one group may not be the same as for
another group. Creating measures that have salience within a particular group
(which anthropologists call emic) while also allowing for intergroup comparisons
(i.e., etic) is a methodological and measurement challenge.

Researchers also differ on whether racial discrimination is best measured by
experimental or experiential methods. Each method has its own advantages and
disadvantages. The experiential survey approach takes into account the real-life
social contexts in which discrimination is experienced, drawing on actual in-
stances of discrimination encountered or perceived by the respondent. Because of
this nonabstract approach, experiential surveys may be more developmentally
appropriate for younger children. One benefit of the experimental approach is
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that setting and stimulus are controlled for. However, experimental techniques
could lead to an underestimation of negative situations as being attributed to
discrimination (see Szalacha et al., 2003).

Concerns and worries over potential discrimination, and not actual experi-
ences of discrimination, may also have effects on the health and well-being of
minority children. In the study of Puerto Rican children discussed above, 47
percent of the sample indicated that they worried about possible discrimination,
and this discrimination anxiety was significantly related to low self-esteem (global
self-worth) (Erkut et al., 2000). Studies regarding stereotype threat in black col-
lege students (Steele and Aronson, 1995) also reflect the consequences of percep-
tions and worries that minorities face on a regular basis and may be applicable to
encounters with the health care system.

Discrimination based on race and ethnicity is an indisputable fact of life for
many members of racial and ethnic minority groups. Its effects on physical and
mental health in adults have been documented, and it is beginning to be studied
in children. Perhaps the most crucial question that can be asked is what accounts
for the variation among individuals in both the perceptions of discrimination and
more importantly in its effects on health and well-being? Why do two individuals
who are exposed to the same stressful stimulus have different responses to that
stimulus? What are the social and psychological milieus that allow one child to
thrive under such circumstances while another child becomes emotionally, edu-
cationally, or physically distressed? Focusing on the variability of responses to
discrimination will help guard against viewing minority children’s health dispari-
ties from a purely deficit model. It will allow for an analysis of health disparities
that balances risk with resilience, perhaps explaining differences as being a func-
tion of protective and adaptive responses to a particular social context (LeVine,
1977).

Addressing Gaps in Measuring Discrimination

Discrimination is a social stratification mechanism that warrants further con-
sideration as one of many mediators of health outcomes in minority children,
including the multiple levels and mechanisms through which discrimination may
have either direct or indirect effects on their health. These include both institu-
tional and personal discrimination and discrimination not only directed to the
child but also directed at other family members and caregivers, as well as neigh-
borhood-level processes. It also includes actual experiences of discrimination as
well as worries about being discriminated against. Since the relationships among
discrimination, other social position variables, and children’s health are complex,
analytic strategies that are robust and can account for the effects of indirectly
measured (latent) constructs should be used. Health researchers need to become
familiar with techniques, such as structural equation modeling, which can be
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used to determine the direct and indirect effects of latent constructs, such as
discrimination, racism, self-esteem, locus of control, cultural identity, and racial
socialization.

Instruments need to be developed that can adequately measure perceptions
of racism and discrimination in different age groups (from young children to
adults) and different ethnicities. Such instruments should be tested for concep-
tual and measurement equivalency across ethnic and age groups within each
group. Ultimately, large-scale national surveys such as the Health Interview Sur-
vey, NHANES, and National Longitudinal Survey of Youth should incorporate
measures of racism and discrimination, whether limited to a single question or
full instruments. One approach may be to create instruments that have a core set
of generic items or subscales that are appropriate to measure racial discrimination
among all minority groups, as well as additional items or questions salient to each
particular ethnic minority group to ensure emic validity. Such instruments could
potentially be used in comparative studies of the effects of discrimination among
different groups as well in studies addressing the specific dimensions of discrimi-
nation salient within each group.

The development of such instruments is likely to require the use of both
qualitative and quantitative methodologies, from ethnography and focus groups
to confirmatory factor analysis and Rasch modeling. The utilization of multi-
disciplinary research teams, which include representation from such fields as
public health, clinical health research, pediatrics, child development, education,
anthropology, sociology, and psychometrics, would help to create instruments
that are theoretically driven, conceptually valid, and psychometrically sound. Al-
though not specific to children or to health, a recent National Research Council
report (2004) outlines a series of recommendations related to measurement of
discrimination.

SERVICES

Evaluating the effect of services on children’s health is an important consid-
eration both in terms of understanding the relative role of various influences on
health and in relation to public policy decisions regarding services expenditures.
In 2000, federal spending on children under age 18 was estimated to be $25 billion
on Medicaid and the State Child Health Insurance Program (SCHIP) and ap-
proximately $123 billion on a wide range of other services, including food stamps,
nutrition programs, social services, and other health and human development
programs (http://www.cbo.gov/showdoc.cfm?index=2300&sequence=0). These
federal expenditures do not include additional spending by state and local gov-
ernments directed at promoting the health of children or improving their neigh-
borhoods, or expenditures by their parents, families, or their parent’s employers.
From the standpoint of federal, state, and local policy, decision makers need to
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know whether expenditures on services result in improved children’s health. Mea-
surement systems can monitor trends in services and provide information to help
target research on the effectiveness of specific services.

Given that the data systems and approaches to quality measurement are
more advanced for health services than other services, the majority of the discus-
sion that follows focuses on health services. The federal government has devel-
oped several different data collection mechanisms to monitor the delivery of
health services and, more recently, the costs of these services. Existing surveys
monitor the patterns of health service use and disease, but they lack the detail
required to assess the appropriateness and effectiveness of the care provided. Nor
do they provide a more nuanced assessment of health care access based on need.
For example, evidence from health services research indicates that certain aspects
of the regular source of care are associated with better outcomes at lower cost, but
existing surveys, for the most part, do not adequately obtain information on such
aspects of care as continuous person-focused care over time, comprehensiveness
of care, and coordination of services.

Most approaches to assessing the quality of care focus on individual physi-
cian-patient encounters rather than on quality of the system that delivers care.
With the exception of selected health services delivery systems, no existing data
sources deals with the adequacy of the place where people receive their regular
source of care as measured against well-accepted criteria of primary care. It is
estimated that as much as 30 percent of U.S. health care costs are a result of
inappropriate interventions (Schuster, McGlynn, and Brook, 1998); despite this,
most quality measures focus exclusively on underprovision of services rather than
overprovision of services.

Several recently designed surveys, including the NSCSHCN, the National
Survey of Children’s Health, and the NSECH attempt to improve measurement
of the performance of health services, including disparities and gradients in health
service provision. For example, the NSCSHCN included several measures about
the acceptability of care for this subset of children, including whether or not the
care provided to a family is “family-centered,” meets their expectations, and pro-
vides a high standard of interpersonal quality. It also includes components of
services that allow the measurement of some aspects of the system, in terms of
operationalizing whether or not the children have a medical home. The NSECH
provided information about perceived accessibility, continuity, the appropriate-
ness of the content of care, as well as the acceptability of the care to parents. The
NSECH also collected information about parental childrearing behaviors and
assessed missed opportunities to provide specific components of well-child care
that parents expressed an interest in receiving. It also collected information about
parents’ reported discipline practices, inquired into whether their regular pro-
vider had discussed discipline issues with them, and, if not, whether or not par-
ents would have found such a discussion useful, thus providing a measure of
unmet need for health services and missed opportunities to provide a service
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perceived by parents as useful (Regaldo, Sareen, Inkelas, Wissow, and Halfon,
2004).

While improving the quality of health care for both adults and children is
recognized as a national imperative, there has been relatively slow progress in
developing quality of care measures for children’s health. The Institute of Med-
icine’s (IOM) report Crossing the Quality Chasm (Institute of Medicine, 2001a),
adapting and modifying a model proposed by the Foundation for Accountability,
suggested that the focus of services should be on staying healthy, getting better,
living with illness, and coping with the end of life. While these represent appro-
priate foci for adult health services, they omit the important role of development
in the context of children’s health. Moreover, coping with the end of life—an
important issue for the small proportion of children who have life-threatening or
terminal illnesses—is a relatively rare occurrence in childhood. The “staying
healthy” rubric misses the importance of promoting optimal health and develop-
ment. In addition, it is important to consider how health services delivered by
both the personal medical care system and population health services perform
and affect health outcomes in children. Crossing the Quality Chasm outlines sev-
eral domains to measure the quality of services provided. These include medical
services that are safe, effective, patient- and family-centered, timely, efficient,
equitable, and coordinated.

The Foundation for Accountability, through its Child and Adolescent Health
Measurement Initiative, has developed consumer surveys that can be adminis-
tered to parents by health plans, Medicaid programs, and medical practices in
order to assess the content and quality of the services that are being provided. The
Young Adult Health Care Survey assesses perceptions of the content and quality
of care for adolescents (Bethell, Klein, and Peck, 2001a); the Children with Special
Health Care Needs Module for the Consumer Assessment of Health Plans Survey
assesses the quality of services provided to children with chronic conditions (http:
//www.faact.org/faact/site/CAHMI/CAHMI/home?action=ViewGuidedTour
Section&id=80); and the Promoting Healthy Development Survey assesses the
content and quality of developmental services to children from birth to age 3
(Bethell, Peck, and Schor, 2001b; Bethell, Reuland, Halfon, and Schor, 2004).
Although these mailed surveys provide information on quality as perceived by
individual responding consumers, they are used primarily in populations already
receiving health services in certain types of facilities rather than in the population
in general. Thus, they systematically exclude the populations that are most de-
prived of needed services.

At present the major system that is used to measure the quality of personal
health care provided by large health care organizations in the United States is the
Health Employer Data Information System (HEDIS), operated by the National
Committee on Quality Assurance (NCQA). HEDIS also assesses enrollees in
health plans and contains very few indicators of the quality of children’s health
care or measures of the quality of care they receive. For example, the only mea-
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sures of well-child care—which constitutes a major aspect of primary health care
services for children—are the number of doctor visits children received and
whether or not they have been immunized or screened for previously undetected
health conditions (e.g., anemia) These are arguably important and necessary mea-
sures, but clearly not sufficient to determine if children have had their develop-
mental risks assessed in a timely or appropriate fashion, whether their behavioral
and emotional problems have been recognized and dealt with, or whether they
have been followed to ensure resolution or improvement of their problems. They
also assess only children in participating insurance plans (Kuhlthau, Walker et al.,
1998; Perrin, Kuhlthau et al., 1997; Newacheck, Stein et al., 1996). Moreover,
HEDIS has no comparable data collection on those without insurance, the under-
insured, or those not enrolled in a health services organization that provides data
to NCQA.

There has been progress over the last several years in measuring the quality
of health services provided to children and the potential effect of different kinds
of health services on their health. However, such measurements are not being
collected as part of routine monitoring of quality and are not being collected at
all on the most deprived segments of the population. Moreover, since the data
collection mechanisms (even within HEDIS) are voluntary, some health mainte-
nance organizations have decided not to monitor the health of children. Here, as
in many other instances, the efforts are directed principally at the health of
adults. Moreover, they are family-based and not a community of population-
based assessments and give no clues either about averages or distributions in the
population.

Challenges in Measuring Services

Although the United States has relatively good statistics on overall access to
and use of health services, primarily through its national surveys, the data are
notably inadequate for assessing access to and use of different levels of health
services (including primary care and specialty care) and the effectiveness of those
services. In current data, the concept of “access” is often confused with use of
services, despite the fact that access facilitates care but does not reflect services
sought or provided. Health surveys usually address the issue of access to and use
of “a regular source of care,” which may or may not be a primary care source.
Modifications of survey questions sometimes inquire whether the source is the
same for both preventive and illness care (with increased likelihood that the source
is primary care if both are the same), but there is still no direct data on the extent
and distribution of primary care at any geographic level in the United States or on
the actual services provided.

Although some effort has been directed at improving measurement of per-
sonal health care services, far less has focused on assessing the performance of the
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community health infrastructure on which many parents rely (Fawcett, Pain,
Francisco, and Vliet, 1993). The community service system includes a range of
child development, behavioral, and mental health services and centers; programs
to address the needs of children with learning disabilities and behavioral prob-
lems; health education programs provided through public health departments;
educational services; nutritional services; and other programs provided by public
health systems and communities (Halfon, Inkelas, Wood, and Schuster, 2001). At
present, there is no systematic measurement of the effectiveness and efficiency of
these community service systems or their capacity to meet the service needs of
their communities and provide services acceptable to parents.

There are also major gaps in understanding the delivery of health services
and the potential effect of these services on special populations. For example,
although the number of children in foster care has increased dramatically over the
past two decades and the high prevalence of mental health conditions in this
population is solidly documented, there has been little focus on the accessibility
and appropriateness of health services provided to children in foster care. It is not
known whether health care providers and local health care systems are capable of
providing mental health and developmental services to this high-risk group of
children, the degree of continuity in the services provided, or whether the services
are actually effective in addressing each child’s particular needs (Rubin et al.,
2004; Simms, Dubowitz, and Szilagyi, 2000; Horwitz, Simms, and Farrington,
1994; Takayama, Bergman, and Connell, 1994; Halfon, Berkowitz, and Klee, 1992;
Halfon and Klee, 1987). Such measures would not only be helpful in specifying
the burden of illness in this high-risk group of children, but in better understand-
ing whether local and state authorities responsible for ensuring the well-being of
children in foster care are actually meeting their legal and morel responsibilities.

A similar case can be made for a number of other special populations. For
example, while the Report of the Surgeon General’s Conference on Children’s Men-
tal Health (U.S. Public Health Service, 2000) documented the increase in mental
health needs and the widening gaps in unmet needs for services, there is very little
information at the federal, state, or local level on the affect of preventive, treat-
ment, or rehabilitation services on children with mental health problems or on
monitoring of the extent to which gaps are being closed.

It is also important to consider how services may be arranged and delivered
based on population health needs. In keeping with the concept of health that was
adopted for this report, we consider the services not only to prevent and treat
diseases, conditions, and impairments, but also to prevent the effect of adverse
influences and promote optimal health. The latter factors are especially important
for children with serious ongoing health conditions. While only a minority of
children have such conditions, they use a disproportionate amount of personal
health care services and their medical expenses account for a substantial portion
of health care expenditures (Ireys and Perry, 1999).



154 CHILDREN’S HEALTH, THE NATION’S WEALTH

Addressing Gaps in Measuring Services

Better questions about access to and use of services are required to obtain
more adequate information about types of care needed and received. This re-
quires an understanding of the relative importance of primary care and specialty
care, to improve the quality of decisions on personnel training, resource distribu-
tion, and financing and organization of services.

A continuing imperative is to improve methods and measures for all services.
Clinical measures of quality that are based on evidence from various types of
research studies are developing at a relatively rapid pace, but efforts to develop
measures of health services performance are not. Recent research has demon-
strated that the quality of systems for delivering primary care for children can be
assessed using criteria that are widely accepted as constituting good primary care.
These are based on characteristics including accessibility for first-contact care,
person-focused care over time, comprehensiveness of care, and coordination of
care when people have to be seen elsewhere (Cassady et al., 2000; Starfield et al.,
1998). However, there has been little movement to incorporate primary care
measures into existing data collection efforts. Moreover, there has been no effort
to develop ways of conceptualizing and assessing the adequacy of specialty care
services. Recent research is showing the variable nature of need for specialty
services, including the need for advice and guidance, confirmation of initial opin-
ion, and need for definitive interventions that can be provided only at the spe-
cialty level (Forrest, Glade, Baker, Bocian, Kang, and Starfield, 1999; Forrest,
Rebok, Riley, Starfield, Green, Robertson, and Tambor, 2001) Both national and
international data indicate great variability in referral rates from primary care to
specialists and from one cultural context to another (Forrest, Majeed, Weiner,
Carroll, and Bindman, 2002a). Although much of this variability can be attrib-
uted to age and case-mix differences, considerable variability remains even after
controlling for these characteristics. Moreover, there is consistent and robust
evidence of gaps in coordination of care, even though better coordination has
been demonstrated to improve at least some aspects of the results of care (Forrest,
Glade, Baker, von Schrader, and Starfield, 2000). Thus, for policy-related mea-
sures to be available and adequate, policy makers need to encourage and support
efforts to develop criteria for referral and then to develop evidence-based guide-
lines to monitor rates of referral in different areas and in different population
subgroups to ensure the most effective and equitable use of health services per-
sonnel and resources.

To capture the performance of both the personal health care system and the
public health system, allow systematic assessment across the range of different
performance attributes, and consider disparities in the distribution of services
across various populations, an integrated measurement system should adopt a
broad set of performance categories. As illustrated in Table 5-2, these categories
include the effectiveness, efficiency, availability, appropriateness, capability, safety,
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continuity, acceptability, coordination, and equity of services. Such an approach
would build on work in other countries, for example Australia, where broader
measures are used to assess population effects as well as individual effects.

The table suggests how each attribute might be operationalized using a spe-
cific health service—developmental assessments—as an example. Although data
would come from health service encounters and parents’ perception regarding
services, the committee has not laid out the specific data collection necessary.
These same attributes and a similar kind of matrix could be constructed to assess
the performance of other services, including other health care services, such as
prenatal care, primary services to children, and specialty services.

A growing body of scientific evidence highlights the importance of the early
years and experiences, developmental supports, and services that children receive.
National and local research studies have highlighted gaps in the availability and
quality of existing early childhood health services (Bethell, Peck, and Schor, 2001b;
Bethell, Reuland, Halfon, and Schor, 2004). The federal Maternal and Child
Health Bureau (MCHB) has launched a State Early Childhood Comprehensive
Systems Initiative. Through this initiative, specific states are starting to improve
the availability of health, early intervention, education, and family support ser-
vices. There is very little information on the performance of these emerging early
childhood service delivery systems and their effect on children’s health.

Measurement of the effect of services on children also plays an important
role in the context of other influences, especially when identifying the most effec-
tive and efficient intervention points along the pathway to health. Depending on
the performance of a service, it may act to improve or modify health and reduce
disparities that are due to social and economic differences or to environmental
exposures. Understanding the potential effect of a service on populations requires
understanding the variation in the performance of the service (e.g., effectiveness,
efficiency, availability, and appropriateness) across populations, and the impact
on variation in health. Performance is affected by factors intrinsic to the services
delivery system and the context in which they operate. It is important to under-
stand how its performance is affected by factors intrinsic to the service delivery
system, geographic variations in the delivery of services, and a range of other
potentially interacting factors. Accurate measurement of services and evaluation
of their effect on children is important in order to partition the effects of the
availability and delivery of services and their unique contribution to health out-
comes in relation to the other influences on health.

POLICY

There are relatively few efforts to assess the effect of policy changes on health,
particularly children’s health. In rare cases (e.g., welfare reform, residential mo-
bility programs, health insurance), random assignment evaluation studies have
been mounted. Occasionally, rigorous longitudinal designs have been imple-
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TABLE 5-2 An Integrated Service System Performance Approach
(Population-Level Developmental Assessment Examplea)

Performance
Attributes Construct

Effectiveness Care/service intervention or action achieves desired results at individual,
family, and community levels

Efficiency Achieving desired results with most cost-effective use of resources
Availability Ability of clients/patients to obtain care/service at the right place and right

time, based on needs and is equitable
Appropriateness Care/service provided is relevant to client/patient needs and based on

established standards
Capability Self-assessment of skill to conduct appropriate risk assessment

Safety Potential risks of an intervention or the environment are avoided or
minimized

Continuity Ability to provide uninterrupted care/service across programs, practitioners,
organizations, and levels of care/service over time

Acceptability Care/service provided meets expectations of client, community, providers,
and paying organizations

Coordination Different aspects of care are connected seamlessly

Equity Absence of systematic differences across population subgroups

aAt national level, if we want to measure how care of children can impact development.

mented to assess the effect of specific policies. For the most part, laws are passed
and regulations written without specification of the aspects of health that are
likely to be affected, the mechanisms by which that is likely to occur, or funding
for rigorous evaluations. As a general rule, evaluations of the effect of new policies
on children’s health, including not only health policies, but also most environ-
mental, education, welfare, and other social policy, come from academic research
studies conducted after the policy is implemented.

The kinds of data systems that are the focus of the committee’s report can be
used to provide a limited assessment of certain policies. In general, however, there
is little activity in the United States to measure the effect of policies on children’s
health. The United Kingdom, Canada, and Australia have gone several steps fur-
ther by developing approaches that attempt to assess policy effects more system-
atically and comprehensively.

Data collection by agencies such as the National Center for Health Statistics
and ongoing surveys by the MCHB and the Agency for Healthcare Research and



MEASURING INFLUENCES ON CHILDREN’S HEALTH 157

Measurement Strategies Example Measures

Providers are using appropriate screening/ Rates of children receiving indicated
surveillance measures to detect problems assessments with appropriate instruments

Estimating costs of interventions Average expenditure per child identified
Parents report services are available and they Rates of children actually reaching indicated

can have problem assessed services
Rates of services based on American Academy Proportion of children appropriately

of Pediatrics guidelines identified
1. Routine periodic survey of provider about 1. Self-assessment of skill to conduct

knowledge, skill, and tracking needs appropriate risk assessment
2. Community health service—asset mapping 2. Adequate referral services

of developmental services in community
Monitoring of avoidance of unsafe or Rates of initiation of inappropriate modes of

unwarranted interventions therapy
Same provider/practice conducting assessment Rates of children with regular person

conducting assessment
Assess parent satisfaction with assessment and Satisfaction with care by ethnicity, income,

its results and practice type
Spectrum of care provided without conflict in Rates of conflicting advice or incompatible

advice and/or management management strategies (e.g., drug
incompatibilities)

Population-based monitoring of all aspects of No differences in access to or receipt of
health system performance individual services

Quality have unexplored potential for assessing the effects of policy changes on
children’s health outcomes. For example, state trends in health insurance cover-
age using the Census Bureau’s CPS could be expanded to assess the effect of
Medicaid or SCHIP policy changes on enrollment. Available national surveys
such as the NHIS and the Medical Expenditure Panel Surveys could potentially
provide insight into effects on access and utilization. They do not provide the
state-level estimates necessary to monitor such programs as Medicaid and SCHIP,
which are under state jurisdiction. National data systems provide very few data to
assess whether policy changes designed to affect enrollment, access, or utilization
of health care services actually result in changes in children’s health outcomes.
The best attempts that have been made to examine the effect of changes in Med-
icaid on children’s health have been done using very long time frames and very
gross and narrow measures of health outcomes, such as infant mortality (Currie
and Gruber, 1996b).

Many health and other social policies are focused on reducing disparities in
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access, utilization, and health outcomes based on such social factors as differences
in income, race, ethnicity, and gender. Even when relatively good data can be
collected on the outcome of interest—such as infant mortality—and overall trends
in that outcome accurately measured, existing data systems do not include suffi-
cient other variables to test what accounts for the observed trends. Moreover,
existing data also may not be able to differentiate between overall and subgroup
trends. For instance, even though infant mortality rates have decreased for all
ethnic and racial groups, disparities between whites and blacks have actually in-
creased. This indicates that the influence on the absolute trends is likely to be
different from the influence on the disparities trend (Wise, 2003). Because one of
the two goals of Healthy People 2010 is to eliminate disparities, it is important to
develop data systems that can measure the effect of policies on health outcome
disparities.

A success story in assessing the effect of a major health policy is the national
Back to Sleep campaign (Wise, 2003). Because the outcome of interest is infant
mortality and because there is a specific long-standing data collection system for
this outcome, it has been possible to monitor the effect on sudden infant death
syndrome (SIDS) specifically from the time that this national Back to Sleep cam-
paign was introduced (American Academy of Pediatrics Task Force on Infant
Position and SIDS, 1992; Pollack and Frohna, 2002; Lesko, Corwin, Vezina, Hunt,
Mandel et al., 1998). Using infant mortality data, which contain some informa-
tion on social class, it was shown that the Back to Sleep educational initiative
dramatically reduced mortality rates due to SIDS, but also increased social dis-
parities (Wise, 2003). Research studies were required to demonstrate that the
effect of this new information and educational program has a bigger uptake and
adoption by wealthier and more educated families. This was an important source
of information for national, state, and local policy makers and programs inter-
ested in making midcourse corrections in their Back to Sleep campaign.

Measurement of the effect of policies related to the physical environment can
be done at several different levels, including the monitoring of air, water and food
quality, biomonitoring, and health effects. However, for environmental policy
changes, the use of multiple indicators, as shown in Figure 5-1, allows rapid
assessment of changes in influences by measuring environmental indices and
biomarkers of exposure. These can then be correlated over time with changes in
biomarkers of early and late effects, and finally with indicators of health. If a
“significant risk” rather than an “actual harm” standard prevails in environmen-
tal policy (as it did for leaded gasoline), then biomarkers of exposure, while an
indirect measure of children’s health, could be used to document significant risk.
The presence of an environmental influence for which there is evidence of likely
harm, as measured using biomarkers, can then be used to guide environmental
policy decisions.

While Healthy People 2010 provides a possible framework for evaluating the
effect of some influences on health, including policy changes, its structure does
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not permit examination of changes (improvements or decrements) in children’s
health from a dynamic perspective, as conceptualized in this report. Healthy People
2010 provides a large number of indicators that reflect particular aspects of
health—for example, behaviors influencing health, mental health, injuries, and
vaccination status—but it does not offer a model for assessing the interaction or
accumulation of these indicators in children or groups of children. There has
been little work on how indicators of health can be combined to form a composite
of health at the individual or population level or to profile health and changes in
health at the population level across the group of indicators. Similarly, develop-
mental concepts (e.g., rates of change in health potential over time) are not incor-
porated in the 2010 goals or objectives. The effects of policy changes cannot be
adequately assessed without tracking the way these changes and their conse-
quences affect children’s developmental trajectories.

A number of other countries are ahead of the United States in monitoring
both health overall and children’s health in particular. In England, Canada, and
Australia, major efforts have been undertaken to monitor the health of children
over time. Although health was conceptualized in conventional ways using such
indicators as mortality and morbidity, rather than in a dynamic manner, a recent
effort carried out in the Canadian province of Manitoba (Manitoba Centre for
Health Policy, 2002) provides lessons for future U.S. efforts. Data were organized
by regions of the province, with each region characterized by an overall measure
of health—premature mortality—and the areas ranked from high to low. These
rankings were similar to the areas’ ranking by socioeconomic status measures,
reflecting worse health in more socially deprived areas. Areas were also ranked on
the basis of mortality rates, adolescent reproductive health, acute and chronic
conditions, and injury rates and these rankings were compared against the overall
rankings. In this way, areas that performed better or worse than expected given
their overall health status (i.e., premature mortality) were identified, making it
possible to link particular policies (including those relating to health services) in
different areas to level of performance on various health indicators. This is an
important example of using ongoing data collection for monitoring children’s
health. It represents public commitment to children and demonstrates the feasi-
bility of implementing such an effort on a large scale.

In Vancouver, British Columbia, Canada, a major initiative has been
launched to measure and link measurement of children’s health, development,
and educational achievement for all school-age children to all existing programs
and policies that affect these outcomes. Through the nationally sponsored Cana-
dian Human Early Learning Partnership, this pilot project in Vancouver has
mapped differences in children’s health and social outcomes at the neighbor-
hood level and related those differences to the availability and delivery of differ-
ent health education and social service programs (Hertzman, McLean, Kohen et
al., 2002). While representing a step toward a more extensive, ongoing, and
integrated data system to measure and monitor the longitudinal health and edu-
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cational trajectories of children, this initial effort aggregates health, human ser-
vices, and neighborhood data and links them at the level of the individual child
and neighborhood. The framework used in Vancouver to collect and report data
on children provides an opportunity to monitor continuously the effects of a
range of policy changes.7

Challenges in Measuring Policy

Measuring the effect of policies on children poses extraordinary challenges,
given the many other influences that concurrently affect children’s lives. Few
attempts have been successfully mounted in this regard, particularly in areas in
which the policy is not explicitly targeted toward children. As discussed previ-
ously, use of ongoing data collection for this purpose is exceptionally rare, but are
noteworthy for the quality and effect of the information they provide.

One of the major challenges has to do with the frequently changing nature of
the policy environment. Policies put in place during one administration may be
accompanied by attempts to evaluate its effect, only to have that program changed
or eliminated by the next administration.

The most convincing studies of policy effects involve random assignment to
an experimental and control group. This is not only expensive and at times diffi-
cult to implement, but it can also be difficult to justify ethically, especially when a
given policy is enacted with the purpose of benefiting children. Nonetheless,
without such studies, the best intentions of policy makers can have untoward
effects.

Promising alternative strategies rely on the natural experiments provided by
changes in national or state policies over time (e.g., Currie and Gruber, 1996a)
and ongoing data collection. In this case, sharp policy changes from one adminis-
tration to the next or from one state to another aid evaluators, since they can then
look for health care and health changes surrounding the policy changes. These
evaluation studies require consistent and representative measurement of chil-
dren’s health and other demographic as well as policy conditions before and after
the changes of interest. Studies based on trends in state-specific policies benefit
greatly from consistent information across states and time regarding exactly what
state policies have been implemented.

Assessments of policy effects—indeed, the design of policies themselves—are
limited by conceptualizations of what constitutes health for children. Current
policy perspectives continue to focus largely on diseases and illnesses and health
services relevant to those diagnoses rather than on facilitating healthy develop-
ment. To embrace a more dynamic view of children’s health, policy approaches
need to consider health in a developmental context, focusing on facilitating well-

7For additional information, see http://www.earlylearning.ubc.ca/CHILD/.
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ness and health potential. This broader conceptualization will require consider-
ation of not only biological factors, but also the range of behavioral, family,
neighborhood, community, and system influences on children’s health. A good
example is the Sampson, Raudenbush, and Earls (1997) analysis of the impor-
tance of a community’s “collective efficacy,” discussed in Chapter 3. Understand-
ing the factors that enhance collective efficacy would allow a community to de-
velop policies intended to improve it, thereby improving the healthy development
of its children.

Evidence about the importance of particular influences on health usually
comes from studies of the relative risk of particular influences on a specific health
outcome. The information provides a numerical estimate of the extent to which
exposure to an influence increases the likelihood that a particular health outcome
will occur, compared with the situation when the influence is not present. Clinical
decision makers usually rely heavily on such evidence to justify interventions to
reduce exposure to such influences in individuals.

In contrast, policy makers concerned with population health are more ap-
propriately interested in attributable risk, that is, the extent to which different
influences contribute to health outcomes. This is important for making policy
decisions about which influences are most likely to improve health outcomes in
the population. Such evaluations have much more potential to contribute to
rational decisions about the most effective strategies to improve health. The chal-
lenge for such evaluations, however, is to include multiple types of influences as
well as their interactions, in order to avoid attributing more benefit to certain
types than to others. For example, McGinnis and Foege (1993) reviewed studies
of the effect of certain behaviors on subsequent death and concluded that the
combined behaviors accounted for 50 percent of deaths. The study was relatively
unusual in examining attributable risk and an important model for needed stud-
ies, although it did not include a full range of influences. Moreover, it did not
assess the interactions among the various types of influences, thus raising the
likely possibility that behavioral factors were a result of, confounded by, or inter-
acted with other types of influences that were not studied. Their report, for ex-
ample, explicitly recognized the importance of appropriate health services (in the
form of primary care) and socioeconomic characteristics, but it did not consider
the effect of these services on the prevalence of the behaviors.

Where there is evidence that certain exposures are likely to cause ill effects,
the wise course of action is to avoid such exposures, especially for children. Ill
effects experienced during childhood alter future health. Policies that limit the
release of noxious chemicals or other agents and the building of safe schools,
houses, roadways, and cities can be expected to maximize the potential for good
health, both of children and the adults they become.
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Addressing Challenges in Measuring Policy

Monitoring policy effects on child health has not been a national priority.
While existing laws require that environmental impact statements be developed
when new roads, bridges, or dams are built, there is no such requirement to
monitor the effect of labor, health, housing, energy, or transportation policies on
children’s health. Yet as noted earlier, such policies can exert important yet unin-
tended and unanticipated effects on children’s health, sometimes positive and
sometimes negative. Given strong evidence that children’s health sets the stage for
life-long health, assessing the effects of policy on children’s health should be given
much more attention.

Existing ongoing data systems have several limitations as a tool for assessing
policy effects, including their limited focus on particular diseases, the relative lack
of longitudinal data, and the inability to link data across systems. Given the lati-
tude afforded to states to implement policy, there is also a need for better tracking
of state-specific policy implementation from one year to the next. Approaches
being undertaken in Canada, England, and Australia provide valuable models for
the United States. These models should be considered as new approaches to mea-
suring children’s health are developed.

CONCLUSION

Additional well-designed research and evaluation that address the challenges
articulated throughout this chapter are needed to fully understand the range of
influences and the interactions between them. The conceptual basis of many
studies of children’s health would be improved by the simultaneous study of at
least one factor from each important category of influences known to be associ-
ated with health—an exception is the assessment of social class. In this way,
studies can avoid the most egregious biases from failing to include variables that
influence health and that interact in powerful ways with variables that have been
included. A prototype of such a study is that of Lantz et al. (1998), which included
both behavioral as well as social factors in the analysis of a national dataset. This
was a study of adults; similar studies are warranted for children.

No single survey collects data on all influences on children’s health in a
comprehensive manner; it would be both financially and methodologically oner-
ous to do so. Ensuring that the portfolio of surveys collects at least some data on
multiple salient influences and improving the comprehensiveness of individual
surveys drawing on the content of existing surveys should be priorities as research
continues to elucidate the dynamism of health and its influences. Surveys focused
on child outcomes other than health would profit from paying more attention to
health outcomes and influences. For example, education-focused datasets often
provide rich information on the child’s readiness for literacy, family access to
resources, and school quality but lack data on the child’s biomedical markers and



MEASURING INFLUENCES ON CHILDREN’S HEALTH 163

family health care seeking and health care access. Similarly, surveys focused on
health outcomes have comparatively little information on such influences as fam-
ily and communities variables.

Over time, a comprehensive continuous measurement system should be in-
formed and evolve based on knowledge gained from continued research and
expanded data collection in existing surveys.
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6

Developing State and Local Data Systems

Existing state and local data constitute an underutilized resource for moni-
toring children’s health and its influences. Effective use of existing data
could serve many diverse functions, for example:

• a data system could provide a state or local health department with data
on a range of health indicators to monitor children’s health over time and inform
policy decisions;

• a user-friendly web site could enable community groups to compare child
health and environmental risk factors in their own communities with those in
neighboring communities and with state and national averages;

• an integrated data system could enable public health professionals to iden-
tify geographic clusters of birth defects diagnosed months or years after birth, to
link these birth defects with the prenatal histories of the mothers and to the
newborn screens, and to determine whether environmental toxins are identified
in the cluster areas;

• a data system could enable a pediatrician to determine whether a child
being seen for the first time has received a full course of immunizations or enable
the coordination of care among multiple providers serving the same child.

All of these information needs could be addressed by combining existing data
from such sources as vital records, birth defects registries, Medicaid records, im-
munizations registries, the decennial census, and education records. But doing so
requires attention to privacy concerns, standardization of data, political will, and
financial resources. While there are challenges to creating an integrated data sys-
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tem, the opportunities far outweigh the challenges. In addition to an ethical man-
date to know what is happening to children (e.g., when they are at risk, whether
their health is changing for the better or worse), a solid data foundation to moni-
tor risks and changes in health is crucial to evidence-based policy making and
accountability, particularly in an environment in which states are being given
more decision-making responsibilities. There is also a clear need to better under-
stand and act on disparities in health to ensure the long-term productivity of the
nation and the health of its citizens.

The chapter begins with definitions and then provides descriptions of data
systems, including examples of state and local efforts to build children’s health
data systems and federal efforts to encourage such systems. It then outlines the
needed steps that would facilitate all states and communities using available data
to monitor their children’s health and the influences on it.

DATA DEFINITIONS

For purposes of this report, data are tools to measure health, influences, and
their indicators. A data element is a specific component of data with a clear,
standardized definition to ensure that the numbers collected accurately represent
the component. Age, birthweight, income, source of insurance, educational level
completed, and race are examples of data elements. A dataset refers to observa-
tions and measurements collected through a single mechanism, effort, or type of
scientific investigation. For example, data from a range of questions asked by a
survey, such as the census or the National Health Interview Survey, is a dataset.
Other examples of datasets are law enforcement records (e.g., incidence of do-
mestic violence, juvenile arrests, and homicides), vital records (e.g., birth, death,
marriage, and divorce records), immunization registries, newborn metabolic
screening results, program encounter data, results of school readiness assessments,
reports of childhood abuse, and health data for children in foster care. A data
system is an integrated system of multiple datasets, including the combination of
software and hardware that makes possible the manipulation or interpretation of
data and datasets.

Data integration refers to the combination of data from more than one dataset
into a data system. Data integration facilitates maximal use of data and improves
surveillance of children’s health and the factors that affect it. Single datasets allow
an assessment of only a narrow set of aspects of health. Data integration can
involve either aggregation of data from multiple datasets or linkage of multiple
datasets at the individual level.

VALUE OF DATA SYSTEMS

Good integrated data systems increase knowledge that can be used by states,
communities, and policy makers who design policies and fund interventions that
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affect children’s health. Data systems can also be used to communicate knowledge
about children’s health to the public. Integrated data systems provide early infor-
mation to identify areas of vulnerability, monitor health disparities, and detect
manifestations of adverse effects on children’s health across time, across domains
of health, or for a variety of subpopulations defined by geography, ethnicity, or
other characteristics.

Integrated data systems with data linked at the individual level also allow
individual children or groups of children to be followed longitudinally across
datasets to better understand why a characteristic or problem develops in some
children but not others, and they support epidemiological studies of the potential
effects of certain health influences. Linked datasets from multiple service systems,
such as public health, education, human services, child welfare, juvenile justice,
and health care, enable particularly useful longitudinal analyses. Based on guide-
lines to protect privacy and confidentiality, there should be limited access to
linked data systems for a range of purposes. For example, policy makers can
forecast and monitor the effect of their policies on children; researchers can de-
termine best practices for health, social, and education services; the particular
impact of multiple health influences on children can be determined; and manage-
ment of patient care can be improved.

A community can be empowered when it has information specific to its
children. States and some communities collect a wealth of data about children
and their health. If data at the state or community level are scattered among
several agencies or departments, it is difficult for community groups to compile
them. Community groups and local policy makers are much more likely to use
data systems that combine administrative datasets from multiple state and com-
munity sources (without identifiers) and are easily accessible to the public. Mak-
ing children’s data systems accessible on the Internet can enhance distribution
and use by individuals outside government and the research community. The
responsibility for providing much of these data is the public health department
at the state and local levels. Since one of the three core functions of public health
is assessment, data collection and dissemination is a major activity. The Institute
of Medicine recommended in 1996 that the state health department be respon-
sible for the provision of data. More specifically, within the public health depart-
ment, the Title V maternal and child health program is mandated by federal
law to be the lead on maternal and child health issues.

Advances in the systematic collection, analysis, and reporting of data have
been made in recent years. Standardizing data definitions and collection methods
is an important step in improving the value of data elements, datasets, and data
systems and has been a priority of the National Center for Health Statistics
(NCHS). Federal, state, and community programs have been encouraged to ad-
here to guidelines established by NCHS in order to improve the comparability of
data. Without standardization, even sophisticated, integrated data systems can-
not provide good information.
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In addition, advances in technology and architecture for linking data systems
allow for the integration or linkage of a large number of datasets on different
platforms. Information technology systems in the future will increasingly sepa-
rate the data elements from the business rules for combining the data elements;
this will allow for more uses of the data elements and less recoding or reliance on
one or more software packages.

DATA SYSTEMS

Both aggregation and linkage can serve a range of state and local purposes.
While both strategies can be utilized for the same datasets, aggregation alone is
most common because it offers fewer challenges; the technology, expertise, confi-
dentiality, and security issues are relatively simple. There is increasing interest in
linked datasets given the expanded analyses they enable, but for some jurisdic-
tions the expense, privacy obstacles, or other implementation issues make this an
unreasonable short-term objective.

Aggregated Data Systems

The oldest and easiest method is to aggregate data from multiple datasets of
counted events, problems, or traits for a population group defined by residence in
a geographic area or some other factor. Population subgroups may be further
defined according to age, race, gender, or other data elements included in the
datasets. For example, each of several datasets collected by the federal, state, and
local government could be aggregated to the same geographic level to provide a
more detailed picture of the health of the entire population of children or a
subpopulation. Individual identifiers are typically removed before data are shared
for aggregation. Many data-holding agencies (e.g., state or local departments of
education) are prohibited by state privacy laws from sharing data unless personal
identifiers are removed.

Policy and program decisions about children’s health and environments can
be enhanced when aggregated data are provided on the web in a user-friendly
manner. Massachusetts and Missouri are two examples of states with web-based
systems that provide children’s health data from a variety of sources at several
levels of geography. Aggregated data can be used to compare a multitude of health
characteristics or influences on health for children in one community or across
communities. Local and state programs use data such as these to better plan for
services and improve programs and policies as well as evaluate programs over
time; several states have systems that make aggregate data available on a regular
basis. Consistent with the expectation that collection and provision of data are
core functions of public health (Institute of Medicine, 1988, 1996, 2001a), public
health departments are responsible for the provision of these aggregate-level data
on a timely basis.
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Aggregated data cannot be used to track individual children or groups of
children over time, so they cannot be used to fully understand the significance of
particular health factors or influences. Surveillance efforts that count events or
conditions are useful for determining when there is an unusual incidence or
cluster of a disease or condition that deserves closer scrutiny or identifying prob-
lems, such as high levels of substance abuse or injury, but they do not usually
provide data that would help in determining why the condition has occurred.

Although states and communities may be organized differently, all have simi-
lar departments or divisions providing services to families and children: Medicaid
and the State Children’s Health Insurance Program, public health departments
that provide such services as maternal and child health (Title V), family planning,
and communicable disease services, child welfare, public assistance, education,
mental health, housing, developmental disabilities, and juvenile justice. States are
required to aggregate data for some federal reports, such as the one associated
with the Maternal and Child Health Block Grant (Title V), but many states and
several large cities have gone beyond mandated requirements to improve their
health assessment and planning capabilities for children.

Making Public Health Data Available on the Internet

There is wide variation among states and communities on the number of
datasets they aggregate and the accessibility of this information to communities
and the public. The final report on the Evaluation of State-Based Integrated Health
Information Systems commissioned by the Centers for Disease Control and Pre-
vention (CDC) attests to the variation among states in the distribution of health
data on the Internet (ORC Macro, 2000). The report summarizes an inventory of
53 state and local public health department web sites. Data were found on 51 of
these 53 web sites. Key findings were:

• The most common datasets contained population data on death, birth,
and low birthweight.

• Few sites provided data on health care or hospital utilization, social pro-
grams, or behavioral risk factors, such as smoking, alcohol use, obesity, and seat
belt use, despite the fact that half of the sites contained other behavioral risk factor
survey data.

• Only 10 of the 51 web sites were designed to allow users to formulate their
own queries of the data system in addition to the graphs, charts, and tables cre-
ated and provided by the states.

• About half the sites disaggregated data for geographic units—typically by
county.

• Some web sites were geared for public use, others for use by researchers.
• The assistance provided for use of the web sites varied according to the

complexity of the site, including whether the site could be queried and users
could create both tables and graphs.
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The study was limited to an evaluation of web-based efforts since a key pur-
pose was to evaluate the accessibility of health data. The study of web sites also
discussed some of the difficulties facing a state that donates nonproprietary soft-
ware to help another state develop its health data system. The donating state often
lacked the training and technical resources to assist the recipient state in getting
the system operational. At the same time, states often were reluctant to purchase
proprietary systems due to the initial and ongoing costs involved.

Many more states and communities are aggregating health data that were not
included in this study, but they have not yet fully utilized the web to make aggre-
gate, queriable data publicly available. In the committee’s view there is great value
in federal government efforts to partner with states to develop web-based data
systems that, at a minimum, make aggregate data available in a form that can be
queried for various geographic levels and for different measures over time. For
many states, such a system would be a significant advance over current single
dataset analyses.

Aggregating Children’s Datasets Across Department Lines

Some states and communities have aggregated children’s data without indi-
vidual identifiers from datasets in two or more governmental departments or
agencies. Over the past decade, several larger cities and counties have developed
children’s data systems to assist with policy development, service planning, and
program accountability. While states may aggregate data by county or city, com-
munities often need to analyze data for smaller, neighborhood-based units, typi-
cally a census tract. This is important for identifying areas with the greatest prob-
lems and the highest priority for resources. Some critical children’s data are often
more accessible to cities than to states. For example, a police department can
contribute data regarding arrests for juveniles by geographic location, age, race,
and reason for arrest. Education data can include absentee rates, suspensions,
expulsions, number of special education students, number taking medications for
chronic conditions, and proficiency scores by school. In contrast, education data
in many states are not standardized, computerized, or in a central database, so
collecting this information may require contacting each school. If a community
has concerns about a particular area or group of the population and wants addi-
tional information, it may develop or use existing tools to collect these data.

Many communities have developed efforts to monitor and track the health
and well-being of children in their communities and develop strategic priorities.
Los Angeles County has one of the more comprehensive children’s data systems
and, through the Los Angeles Planning Council, produces a Children’s ScoreCard
every 2 years with data by services planning area. This data system contains aggre-
gated, geographically coded data on children from health, education, social ser-
vices, juvenile justice, and law enforcement agencies at the county, city, and state
levels. However, Los Angeles goes beyond integrating the existing administrative
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datasets collected by government agencies and designs its own survey to capture
data elements needed for planning children’s health services. For the 1999–2000
health survey done by the Department of Health, 6,000 interviews of parents with
children under age 18 were completed in a county with 1.3 million families with
children. The sampling for this survey was designed to provide estimates for the
service planning areas of the county. While only large communities like Los An-
geles may have the resources for such a data system, they also must deal with such
challenges as collecting data from many agencies, schools, and municipalities, as
well as with geocoding data according to service planning areas or the equivalent
(see Box 6-1).

The MassCHIP system in Massachusetts provides data on the web that can be
queried at various substate levels. The data come from multiple state agencies as
well as some sources external to government. Data include expanded Behavioral
Risk Factor Surveillance System data on children and families that can be aggre-
gated at various substate levels. MassCHIP also produces reports on the Kids
Count indicators and the Maternal and Child Health Healthy People 2010 objec-
tive for each city, town, and region of the state (see Box 6-2).

Many states or communities produce periodic reports, sometimes referred to
as “report cards,” modeled on the types of indicators identified by the Federal
Interagency Task Force on Child and Family Statistics or the KIDS COUNT
initiative. In some cases, these reports are produced by government agencies and
in other cases by community groups. For example, Philadelphia Safe and Sound is
an organization dedicated to improving the lives of Philadelphia’s children
through “a committed public-private collaborative” and publication of Report
Card: The Well-Being of Children and Youth in Philadelphia, which monitors key
indicators of childhood health, safety, and development (Philadelphia Safe and
Sound, 2001).

Linked Data Systems

There is a growing interest in building data systems that are more sophisti-
cated and have greater potential for policy and research purposes by linking indi-
vidual-level data from two or more datasets. Linking datasets using consistent
individual identifiers significantly increases the benefits of a system, even if per-
sonal identifiers are removed after the linkage. For example, linking would allow
determination of whether conditions or behaviors co-occur, in what proportion
of children, and in which areas of the state or locality. The advantage of this
model is that it offers an opportunity to identify clusters of children who have
specific characteristics, traits, behaviors, and health conditions and to follow indi-
vidual children in a population longitudinally. This type of data system, if it
provided valid and reliable data on a large and diverse population of children,
could allow all the functionalities (surveillance, monitoring, forecasting, indica-
tors to be used for accountability or quality improvement, and research) envi-
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BOX 6-1
Community Report Cards on Children’s Health

Local efforts to monitor and track the health and well-being of children through
community report cards demonstrate a vital interest on behalf of communities to
understand how children are faring. More importantly, these report cards—also
referred to as “score cards,” “profiles,” or “data books”—help communities develop
strategic priorities for action that can improve children’s health.

The development of community report cards is often initiated by local health de-
partments, local government agencies, colleges and universities, nonprofit organi-
zations, and foundations. They sometimes involve community residents and stake-
holders, require a significant investment of time and resources, and have a range
of target audiences, including policy makers, professionals, media, and community
groups.

Community report cards not only track health conditions, but also focus on broader
indicators of child health and its influences, including social and emotional well-
being, safety and crime, education and workforce readiness, and economic well-
being. Some report cards disaggregate their data by geographic areas, ethnic
groups, or socioeconomic status; track data over time; and offer policy and pro-
grammatic recommendations.

An example is the Los Angeles Children’s ScoreCard, developed and published by
the Los Angeles County Children’s Planning Council, a public-private partnership
organization created by county government. The ScoreCard tracks a set of indica-
tors across five outcomes of child well-being—good health, social and emotional
well-being, safety and survival, economic well-being, and education/workforce
readiness. The indicators to be collected are determined by key stakeholders, in-
cluding community representatives; tracked over time; and disaggregated by the
eight regions of the county. The report also captures how communities are trans-
lating the data into action, by highlighting the work of nine regional children’s coun-
cils whose efforts are aligned with the five outcomes and indicators that are of
most concern to that region.

Los Angeles County has used the ScoreCard to guide community action on chil-
dren’s health issues. Concerned that only 75 percent of children had health insur-
ance, in 1997 the county—in partnership with the community—established as a
goal enrolling 100,000 more children into MediCal. By the end of that year, 124,000
children had been enrolled. By 1999, the number of children with health insurance
increased to 80 percent. The numbers of children immunized also increased by 15
percent between 1997 and 1999.

The ScoreCard is published every 2 years and is the primary source of data on
children’s health and well-being in Los Angeles County.
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sioned by the committee as desirable for a data system of the future. The disad-
vantage of linking datasets is that more concerns are raised about confidentiality
and privacy, discussed later in this chapter.

A linked data system must adhere to state and federal rules and regulations
regarding the collection and dissemination of confidential data; the Health Insur-

BOX 6-2
MassCHIP

MassCHIP, the Massachusetts Community Health Information Profile, is a dynam-
ic, user-friendly information service that provides free, online access to sociode-
mographic, health, and social indicators. Using MassCHIP, one may query, pose
questions, and retrieve information on a variety of health and related topics con-
cerning children, youth, and families for a range of geographic areas in order to
assess health needs, monitor health status, and evaluate health programs. Mass-
CHIP includes data that reflect a broad view of population and public health.

MassCHIP currently contains over 28 major datasets from health, education, and
human service agencies. For example, it currently contains data from the Office for
Child Care Services; the departments of Education, Social Services, and Transi-
tional Assistance; the divisions of Employment and Training, Health Care Finance
and Policy, and Medicaid; the Board of Registration in Medicine; and the Bureau of
the Census, in addition to the Department of Public Health.

Developed originally with grants from MCHB/HRSA and CDC, MassCHIP has a
number of easily accessible (via the web) reports on 23 specific topics. Included
among the options are specific “instant reports” on adolescents, children with spe-
cial health care needs, perinatal indicators, Healthy People 2010 maternal and
child health objectives, and the KIDS COUNT indicators for all levels of geography,
including census tract, city and town, county, region of state, school district, etc.

In addition to “instant topic” reports, users can generate their own reports across
datasets and time periods for different geographic areas. To execute the most
flexible queries, users must download the application onto their computer and ac-
cess MassCHIP data servers through the Internet. MassCHIP returns counts of
events and a wide variety of statistical measures, including percentages, age-spe-
cific and age-adjusted rates, and standardized incidence ratios. The system pro-
vides charting and mapping options and results may be exported.

MassCHIP is currently in transition onto the web with enhanced functionality and
appearance. The first phase is complete with Instant Topic reports on the web; in
the next phases, the user-friendly custom report functions will also be available on
the web. It was awarded the Massachusetts Investing in Information Award for
improving the state’s health information infrastructure by the Massachusetts Health
Data Consortium in 1998.

For additional information, see http://masschip.state.ma.us/.
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ance Portability and Accountability Act and similar state laws provide the context
for how data systems can be developed and used in the future. All states have
procedures for how to obtain access to confidential information; these rules are
followed internally within health departments for linking data between key sur-
veillance systems. Unique identifiers that allow data for the same individual to be
linked without that person’s identity revealed are often used when data are shared.

Two decades ago, the University of Miami undertook one of the earliest
efforts to link data at the state level with financing from the Florida departments
of education and health (personal communication, Fredia Wadley with Keith
Scoot and Rachel Spanjer, 2003). The Florida Department of Education initiated
the linking of datasets because it would help elucidate the problems of future
cohorts of students and support better policies and planning to meet student
needs. However, Florida is still one of the few states in which the education
department shares its data with individual identifiers with another state agency
(see Box 6-3).

Tennessee has been developing a data system on children over the past 5
years. The first phase aggregated datasets across five state-level departments serv-
ing children. The second phase linked the datasets with individual identifiers to
allow case managers in the various state departments to access information on the
Internet for their clients.1 Initially the information provided by each program was
limited. Case managers could find out what other state services were being pro-
vided and whether other case managers were assigned to the same child, but they
had to contact other relevant programs to gain more information. The final phase
is being developed and is to contain a record of all state services and health care
information for children in foster care.

Health providers who have been approved to access the system for their
foster care patients will be able to view records for their clients and input specific
diagnostic, treatment, and referral information. Although there are only approxi-
mately 10,000 children in state custody at any time in Tennessee and a total of
15,000 in an average year, these children present an enormous challenge to state
and to health providers. Locating and making available social, education, and
health records to those service and health providers attempting to make adequate
assessments and plans for these vulnerable children has been a long-standing
problem. A second challenge has been tracking these children as they receive
multiple services and therapies and sometimes relocate to other regions of the
state. The type of system being developed would not only help in resolving these
two problems common among states but would also serve as a prototype for
broader children’s health data systems (Urbano, 2001).

The Robert Wood Johnson Foundation All Kids Count initiative has a rec-
ommended approach to creating an integrated data system for the early years that
grew out of efforts to develop and implement immunization registries. Rhode

1Internet access by the general public was not allowed.
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Island is one of the states that have linked their immunization registry with other
state datasets. Rhode Island’s children’s data system, KIDSNET, links nine datasets
from programs that serve children in the state health department. While other
state health departments have integrated many of their datasets, Rhode Island is
unique in that it has concentrated on integrating the data available on children.
Data from KIDSNET is made available in both aggregated and linked form, de-
pending on the user (see Box 6-4).

Other examples include the systems in Missouri (MOHSAIC), Oregon
(FamilyNet), and Utah (CHARM). The Maternal and Child Health Bureau and
the CDC have over the years funded various states to develop integrated child
health data systems. The technology available today can produce linked data
systems. The challenges stem from a lack of awareness about the potential ben-

BOX 6-3
Florida’s Children’s Registry and Information System

The Florida Department of Education and the University of Miami’s Child Services
and Policy Research (CSPR) Center have worked together for 20 years on various
research and service programs. As part of these cooperative efforts CSPR has
created a linked database with data from education, birth records, nutritional pro-
grams, and the public defender’s office. These data are used to assess risk factors
for poor school outcome, to evaluate program effectiveness, and to contribute to
instructional improvement, cognitive test development, and screening. CSPR, as
an agent of the Florida Department of Education, is able to access school data and
not violate the requirements of the Federal Education Right to Privacy Act. CSPR
has been successful in responding to the needs of the Department of Education
that could not be addressed without a linked database for longitudinal studies.

Florida is fortunate to have a statewide school database that receives data from
the 69 county school systems. While the county systems have more detailed infor-
mation than the statewide database, placement, achievement, attendance, and
disciplinary actions are available in the statewide database.

CSPR manages the Children’s Registry and Information System (CHRIS) for the
Florida Department of Educations’ Florida Diagnostic and Learning Resources
System (FDLRS), which is the state’s child find agency. Each regional FDLRS
center has a CHRIS database that tracks the services and placements of children
from birth to age 5 (although the FDLRS emphasis is from birth to age 3). The
CHRIS databases are then combined into a statewide database maintained at the
University of Miami and also linked to other CSPR databases.

Florida also has a program for following children after completion of their second-
ary school education. The Florida postschool follow-up program tracks individuals
to assess their attainment by linking data from a variety of sources (employment,
corrections, and postsecondary education).
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BOX 6-4
KIDSNET in Rhode Island

KIDSNET is an integrated information management and tracking system for new-
born metabolic screening, newborn developmental risk assessment, newborn
hearing loss, childhood blood lead screening, childhood immunizations, the Spe-
cial Supplemental Nutrition Program for Woman, Infants, and Children, early in-
tervention, maternal and child health home visiting, vital statistics, and other pre-
ventive pediatric health initiatives. KIDSNET is primarily a tool to ensure timely
delivery of preventive services to all Rhode Island families with children born
after January 1, 1997. In addition, it serves as a resource and link to ensure
coordinated access to community-based family support services for providers of
childhood immunizations to these infants and toddlers.

A KIDSNET goal is to continue enrolling significant additional providers so that
over 90 percent of KIDSNET records contain immunization information, the only
data component of KIDSNET that cannot be supplied by existing program data
systems and that requires reports from providers. The 150 primary care provider
offices participating in the state health department’s Immunization Programs Uni-
versal Vaccine Purchasing and Distribution Program (which makes vaccine for
children’s antigens available for free to all children receiving care in the state) are
eligible to be KIDSNET providers. They are equipped, trained, and supported by
health department staff to use KIDSNET and are then able to get practice-based
rates and reports on how well they are screening for lead poisoning, immunizing,
and related goals.

In addition to supporting primary care providers in their efforts to provide a “medi-
cal home” for their patients, KIDSNET has had the secondary function of support-
ing public-private partnership efforts to ensure the completeness of childhood lead
screening to an entire population, regardless of their type of insurance. This collab-
orative quality improvement strategy has been recognized by the secretary of the
U.S. Department of Health and Human Services as a model effort. Driving popula-
tion-based quality improvement activities using shared data will soon test the com-
pleteness and accuracy of the immunization data in KIDSNET.

A third use of KIDSNET is system performance evaluation. Under the state health
department’s authority as the Title V agency for Rhode Island, indicators of a med-
ical home are being developed to reflect the values of continuity, comprehensive-
ness, and coordinated care. Using linked data at the individual child level, these
indicators will be used by a multidisciplinary team to develop quality improvement
activities that will attempt to ensure a medical home for all preschool children in
Rhode Island.

efits, a need for strong commitment and leadership at all levels of government
among the various data owners, the reality of government budget crises, and
increasing concerns about confidentiality and privacy. Even if these challenges are
overcome, it will take time and resources to build linked systems.
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ISSUES RELEVANT TO DEVELOPING DATA SYSTEMS

Addressing Ethical Concerns

Ethics pervades discussions of the collection and use of data. It is accepted
that certain types of health data serve a public good and are in the interest of the
community so can and should be collected. For example, certain vital statistics
are required to be reported in all jurisdictions. Similarly, reporting of some
conditions is mandatory. In the case of children, this includes birth defects (in
some jurisdictions), newborn metabolic screening, newborn hearing screening
(in some jurisdictions), certain infectious diseases, all cancers, and suspected
abuse and neglect. The exact list of reportable conditions is further guided by
state law. There is also general consensus that it is appropriate to track the rates
of some potentially sensitive population characteristics using aggregated data
(e.g., suicide rates, adolescent pregnancy). Much of the information that is col-
lected in national and state surveys is also reported as aggregated data. However,
reporting of data also raises issues of privacy and confidentiality.

Privacy and Confidentiality

Virtually all of the datasets used to obtain aggregated data include detailed
information on individuals or in some cases on all the individuals in a family or
household. This provides the mechanism for review and analysis of data pertain-
ing to individuals and the cross-tabulation of data to assess how two or more
characteristics are associated. For example, one could determine the proportion
of white males in rural areas who are immunized. In order to examine such
relationships, identifiers are routinely removed to preserve anonymity.

Although the agency that collected the data could theoretically identify the
individual, and in some cases does go back to collect additional information (as
for example in a follow-back or longitudinal study), the information that could
be used for identification is stripped from the file before the data are analyzed.
This protects the individual who provided the information, but at the same time
allows analysts to query the data so that multiple pieces of information can be
combined to assess the relationships between elements in the dataset.

Numerous data are available in public use datasets that can be analyzed both
by public health officials and by investigators in research institutions. This mecha-
nism has provided a great deal of current information about children’s health.
The removal of individual identifiers protects the individual’s privacy while ad-
vancing the public interest to learn more about children’s health. Furthermore,
there are requirements to ensure that individuals with rare conditions are not
identifiable by prohibiting the reporting of units of analysis (such as geographic
sites) that would allow the person to be traced.

Data anonymity is now possible with current technologies, even for linking
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individual data across time within a survey or agency and also across surveys and
agencies. In such cases, individual identifiers are removed from the data and are
known only to the persons who have access to the linking process. The data
stripped of identifiers can be used for a wide range of purposes, while still allow-
ing for the protection of individual interests. Again, standards would be needed to
ensure that individuals with particular profiles of rare occurrence could not be
identified.

Private Lives and Public Policies, a National Research Council and Social Sci-
ence Research Council report of the Panel on Confidentiality and Data Access,
made recommendations designed to aid federal statistical agencies in their stew-
ardship of data for policy decisions and research (National Research Council and
Social Science Research Council, 1993). Recognizing the tension between indi-
viduals’ rights for privacy and the public’s need to know certain information for
the good of society, the panel stated that “Sharing of identifiable data for statisti-
cal purposes can have many potential benefits, including the enrichment of cross-
sectional and longitudinal datasets, evaluation and improvement of the quality of
census and survey data, improvement of the timeliness and consistency of statis-
tical reporting, development of more complete sampling frames, and improve-
ment of comparability between data developed by different statistical agencies”
(p. 40). The panel also posed questions to consider before linking records:

1. Will the linkage process conform to all statutory confidentiality standards
of the agencies involved?

2. Will the linkage conform to pledges made to data providers concerning
the use of their information?

3. Is linkage of data the only feasible way to develop the desired statistical
products?

4. Are the uses of the data sufficiently important to justify introducing addi-
tional risks of disclosure?

5. Should resources and costs be considered in obtaining the desired data by
other means?

6. Who will have access to the data? Who should decide?

These questions form a good basis for making decisions affecting the devel-
opment and maintenance of data systems at all government levels. Since federal
and state laws vary according to the data elements and datasets involved, general
statements cannot be made to fit all federal and national efforts to develop sys-
tems of data. However, some overriding issues must be addressed at the federal
level before states can move forward.

The first question of the Panel on Confidentiality and Data Access related to
barriers to agencies sharing data. The Federal Education Right to Privacy Act
presents some legal concerns for sharing education data on individual students.
An exception provides that schools can share individual data on students if they
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are used to improve instruction (National Education Goals Panel, 1997). Never-
theless, it is unlikely that state education departments will participate in linking
their datasets with those in other departments as long as they are unsure of the
interpretation of the law and this exception. Sharing of education data and health
data collected in schools (e.g., school-based health centers, school nurses) could
be facilitated with an amendment to clarify that student data can be used for
research and planning when they (1) benefit the health and well-being of students
and (2) confidentiality is protected.

Some state Medicaid programs also cite Section 1092 (a) (7) of the Social
Security Act as limiting the sharing of Medicaid data with individual identifiers.
This section limits the use of individually identifiable Medicaid data to purposes
directly connected with the administration of Medicaid. Some Medicaid pro-
grams believe that linking data helps in meeting the needs of their participants
and improving programs and do not see this as a barrier, while others take a more
restrictive view.

The Health Insurance Portability and Accountability Act of 1996 (HIPAA)
also raised concerns about sharing individual data. The final rule required health
plans, health care clearinghouses, and health care providers who conduct certain
financial and administrative transactions electronically to disclose how they will
(1) use, store, and share health information; (2) ensure patient accessibility to
their medical records; and (3) obtain patient consent before releasing patient
information (U.S. Department of Health and Human Services, 2003). The act
establishes mandatory procedures for the linkage of data sets. Although HIPPA is
explicit about covered health entitities under the law, very little reference was
made to uncovered entitites, especially those in public health departments. All
state public health mandated data systems, such as registries and communicable
disease reporting systems, must include all relevant cases in the dataset.

Informed Consent

Linkages that do not remove identifiers can be desirable for purposes of care
management. In these situations, the goal of linking the data is to allow relevant
service providers to know what other service sectors are involved in an individual’s
care. In these situations, the balance of individual interests with public interests
(for example, to save money, avoid duplication of services) may become more
complex. These issues are sometimes handled by suggesting that consent be ob-
tained for such linkages.

In order for consent to be informed, parents must be told and must under-
stand who will have access to the data, how they will be used, and any risks
associated with their child’s data being in the system. Parents must also be assured
that no negative action will occur if they refuse consent. Consent forms can be
designed to have a list of data elements that can be shared and those that are not
to be released. A critical question is whether a parent can consent for a child,
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especially if, as is often the case, the ultimate uses or potential uses of the data are
not known at the time that the permission is obtained. In addition, new knowl-
edge might make parents want existing data elements to be kept confidential.
State laws and regulations differ on this point, though generally uses of data are
restricted to what was included in the original consent. Federal guidance on this
point will be increasingly important as new technologies push the current bound-
aries of research and make possible previously unforeseen analyses.

Data Security

With any collection of data containing personal identifiers or a potential for
breach of confidentiality, there will be questions about who has access to the data
and who makes access decisions. Advisory groups consisting of data experts, data
providers, and data users, frequently used by state health departments to guide
data system development, can be created to provide guidance consistent with
federal, state, and local laws and policies for dealing with issues of access, privacy,
and ethics. Advisory groups can decide which data elements should be excluded
in the data system, or should be accessible only after the identifiers have been
removed, or should be shared only after a unique identifier has been assigned.
This same advisory committee could also develop protocols on what data could
be available to researchers or other groups and under what conditions. Policies
and procedures should be developed before proceeding with the development of
the data system. Guided by state laws regarding confidential data, state health
departments have such procedures and policies in place for health department
data.

Even data that are a matter of public record have the potential to stigmatize
counties. Many states distributing data for HIV/AIDS cases do not report a num-
ber for a county until the total number of cases reaches a specified level. The
concern is that if only a couple of cases of HIV/AIDS are reported in a small
community, certain individuals might be labeled, correctly or incorrectly, as hav-
ing AIDS due to their sexual preference or life-style. Communities have also
expressed concern about reporting certain youth characteristics (e.g., a high per-
centage of sexually active adolescents or a high incidence of sexually transmitted
diseases). Schools have refused to participate in surveys designed to determine
risk behaviors of students if the results were to be made known by school or
community, fearing that characteristics perceived as negative can stigmatize the
school and create problems for the school with community leaders. Many state
public health departments have developed their own rules about suppression of
small numbers of cases. HIPAA also includes data suppression and reporting
rules. Additional federal standards on this issue could facilitate a consistent ap-
proach across states.

Some security concerns relate to the technological design and maintenance
of a system. Over the past few years, several widely publicized breaches of network
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security and global viruses have elevated concerns about the security of online
data. Most of these incidents have not involved health-related data, but they have
fostered the perception that any online data poses a security threat (Eng, 2001).
Today’s technology allows databases to be designed to provide security against
direct query of certain attributes. Any specific user can be given restricted access
to specific parts of a database. Such a multilevel database stores data according to
different security classifications and allows users access to data only if their secu-
rity level is greater than or equal to the security classification of the data (National
Research Council, 1993).

Another concern is what Lunt and collegues (1990) call an inference channel.
An inference channel is said to exist in a multilevel database when a user can infer
information classified at a high level for which he or she does not have access
based on repeated queries of information classified at a lower level to which the
user does have access. Techniques (e.g., query restriction, response modification)
exist to limit the potential for such inferences, and consideration should be given
to these approaches in designing data systems. Extensive security protocols in
place for public health bioterrorism systems also provide possible models.

The Census Bureau has implemented an approach that makes sensitive indi-
vidual-level data available to researchers in seven data centers across the country
(see Box 6-5). This approach demonstrates that there are viable strategies for
making individual data available without compromising confidentiality, repre-
senting an initial step toward improving access to data. However, accessibility
under this model is limited, the relatively small number of centers makes the
process somewhat cumbersome, and it can require significant expense by re-
searchers who are not located near a center. Additional and expanded approaches
should be developed to continue to make Census Bureau and other datasets, such
as those available through the NCHS, more accessible. Although NCHS has a
mechanism in place to make sensitive data available at their headquarters, the
process is more cumbersome than the Census Bureau’s approach and currently
does not meet the needs of data analysts outside the center.

Emerging Issues

Another set of complex ethical issues arises from the relatively new ability to
collect and store biological specimens for long periods of time. For example, all
states collect drops of blood from newborn infants on special absorbent cards.
These are used for mandatory newborn screens for inborn errors of metabolism
and other congenital conditions. There is inconsistency in the screening proce-
dures used across states and in the procedures used to handle such specimens
after collection. However, it is technically possible to take anonymous fragments
of these specimens to look at population exposures to infectious diseases (such as
to determine rates of HIV transmission) or noxious chemicals (e.g., pesticides or
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BOX 6-5
The Census Bureau’s Research Data Centers Program

The Research Data Centers (RDC) program of the U.S. Census Bureau’s Center
for Economic Studies is one promising model for enabling knowledgeable re-
searchers working outside a data collection agency to access otherwise confiden-
tial respondent-level information. This increases the research value of data that
has already been collected and provides feedback from the research community to
the bureau about its data products.

There are currently seven regional centers: in Ann Arbor, Michigan; Boston, Mas-
sachusetts; Berkeley, California; Chicago, Illinois; Durham, North Carolina; Los
Angeles, California; and Pittsburgh, Pennsylvania. Access to the data is strictly
limited to researchers and staff authorized by the Census Bureau. The computers
in the RDCs are not linked to the outside world. Researchers must conduct all of
their analyses within the RDC, may not remove confidential data from the RDC
office, and must submit output to Census Bureau personnel for disclosure review
prior to removal from the RDC. In establishing these centers, university-based
researchers, sometimes in collaboration with other local-area research groups,
submit detailed proposals for setting up a secure computing facility that meets
strict Census Bureau requirements. Researchers interested in using the centers
submit proposals that must be approved by both the RDC and the Census Bureau
and are required to obtain special sworn status from the Census Bureau. Approved
researchers are subject to the same legal penalties as regular Census Bureau
employees for disclosure of confidential information.

For additional information, see http://www.ces.census.gov/ces.php/rdc.

persistent organic pollutants—Burse, DeGuzman, Korver, Najam, Williams, Han-
non, and Therrell, 1997).

In addition, it would be possible for an investigator to approach families
several years after a baby’s birth to obtain permission to use identified samples to
conduct a retrospective study of a toxic agent to assess the body burden at the
time of birth. In this case, presumably the family could make an informed deci-
sion about the merits of the study and the risks to the child, if any, of making this
determination. It is likely that interest in conducting such retrospective analyses
will grow with the further sophistication in understanding of biological mecha-
nisms of gene-environmental interaction.

What is much less clear is whether it is ethical to ask parents for consent to
use their baby’s biological samples for open-ended purposes at the time of the
infant’s birth, since it is not clear what the implications are for future risk to the
child of information that might be obtained at a later point. For example, if genes
are identified that are associated with increased risks for antisocial behavior,
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might a child’s genetic profile be used to exclude him or her from some activities,
or if a child is found to have a genetic predisposition for an illness, might he or
she be charged a higher premium for life insurance? Many would argue that the
parents could not anticipate the potential consequences of the permission they
were granting.

These examples illustrate some of the complexity of the ethical issues involv-
ing the use of different methods for monitoring children’s health and its influ-
ences. Because of this complexity, the committee recommends that special atten-
tion be given to these issues. In the committee’s view, linkage of currently available
data, using existing and emerging technologies, can advance understanding of
disparities in health and ways to address them. Not utilizing these capacities also
raises ethical concerns, because it means that information within our grasp is not
used to improve children’s health.

Standardization of Data Elements

Standardizing data elements and the methodology for their collection is vital
to having reliable analyses. Various agencies of the federal government have taken
the lead in this area, and there is good rationale for strengthening the coordina-
tion and collaboration of all the federal agencies providing funds and guidelines
for the many programs that require collection of administrative data on children’s
health or health influences. States must also be partners in the process, since they
not only collect data for the federal programs but also for state programs. States
are most likely to adopt standardization guidelines if they are developed by the
federal government in collaboration with the states. Standardization would pro-
duce comparable data across states and reduce the time and resources needed for
individual states.

Medicaid and education programs represent a large part of government bud-
gets at all levels. There are federal requirements for both programs to collect a
significant amount of data, but it is not specified or mandated that states collect
all data elements in a standardized way. For example, Medicaid requires a com-
prehensive physical (including behavioral) examination and developmental as-
sessment on children receiving an Early, Periodic Screening, Diagnosis and Treat-
ment (EPSDT) examination. The federal Medicaid guidelines do not require the
use of standardized tools for these assessments, or that there be a reduction in the
reimbursement if all sections of the EPSDT exam are not completed. As a result,
documentation for these assessments may be absent. Even when they are present,
there is no way to aggregate these data in any meaningful way, since the tools and
documentation vary so greatly.

A similar problem exists for education data. States and school districts do
not always require their schools to use the same tools and methodology for
collecting data. While all schools are now required by the No Child Left Behind
Act of 2001 to conduct annual assessments at specific grade levels, it is left to the
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states, and often the school systems within a state, to determine which tools will
be used for assessment. Similarly, Readiness for School: A Survey of State Policies
and Definitions documented in fall 2000 that only 13 states conducted statewide
screenings or assessments when children enter kindergarten; 5 states required
the screenings or assessments but local school districts decided how to do them;
and 26 states did not mandate any readiness assessments. The National Educa-
tion Goals Panel (1997) has made recommendations for defining and assessing
school readiness, but educators have not been able to reach consensus on if,
what, or how this should be done (Saluja, Scott-Little, and Clifford, 2000). Stan-
dardized data on school readiness and performance in grades 4 and 8 could
advance efforts to identify practices most effective in helping children perform at
the same level of their peers even though they are behind when they start kinder-
garten (see Box 6-6 for an approach in Vancouver using school readiness data).

Infrastructure Needs

Technical Issues

In developing a data system, it is important to follow a logical cycle from
planning to development to implementation and to involve relevant program and
community leaders in developing system specifications. Such a system should be
developed with a clear set of requirements based on the various processes or

BOX 6-6
Vancouver, British Columbia

In Vancouver, the Canadian Early Learning Network has begun an important and
ambitious data integration and mapping project designed to provide an integrat-
ed view of children’s health and development at the neighborhood level. Using
the geocoded results of a school readiness assessment that is now provided to
all children at kindergarten entry, they have linked school readiness measures at
a school or neighborhood level to a range of other indicators of health, educa-
tional achievement, and availability and receipt of services. For example, at a
neighborhood level, data are provided about the relationship of low school readi-
ness scores (overall or in a particular domain) with availability of child care, li-
braries, use of health services, etc. Because it is being done at the school or
neighborhood level, it mitigates some of the confidentiality issues, since data are
not analyzed at the individual level. Moreover, this school or neighborhood anal-
ysis strategy also lends itself to population-based approaches to finding ways of
addressing disparities and gradients in health and developmental outcomes, not
just those that focus on a particular child. This is important if the type of popula-
tion health approaches that a community seeks is to shift the curve in a positive
direction for the entire population.



184 CHILDREN’S HEALTH, THE NATION’S WEALTH

outcomes desired. When system needs are well defined, technical solutions can be
purchased to meet specified requirements. Although building or purchasing a
system is likely to be feasible, doing so will require resources. Federal programs
such as the Title V program should consider a dedicated funding stream for the
design and implementation of well-developed data systems to guide policy devel-
opment and aid program monitoring.

However, states and communities that are developing information systems
on children are struggling to develop or purchase software as well as obtain nec-
essary hardware. Building the infrastructure for such a system may require steps
as simple as having enough computers for field staff in the various children’s
services agencies who will be putting data into the system. Another challenge is
acquiring the hardware and processes necessary to address access and security
concerns. Proprietary systems that come with support services may be too expen-
sive for a state or community to purchase. States willing to donate their system to
another state may not have the manpower resources to help in the training and
implementation phase of the project, even in the absence of patent or copyright
protection. Obtaining software can therefore be a major barrier for a state or
community trying to develop a data system on children.

In addition, data system developers must grapple with datasets that some-
times contain incomplete and inaccurate data. Standardization of data elements
will help to reduce inaccuracies. Involvement of the people and programs respon-
sible for providing relevant data in the development of system specifications will
also help address these issues, particularly if the system is designed to provide
useful information to the people responsible for providing the data.

Personnel

Personnel time and expertise are necessary to identify and integrate datasets,
to create and maintain data at the substate level (e.g., county, city, or census
tracts), to make the data available for others to disaggregate at these levels, and to
create web sites with tutorials on how to use the data. A greater level of manpower
and expertise is needed to create linked data systems and protect the data in those
systems than for aggregated systems. Hiring adequate staff to develop and main-
tain such data systems is a barrier for many states and communities. However,
every Maternal and Child Health (MCH) Title V program has one or more per-
sonnel trained in data analysis and applications, and there is a national network of
state MCH data contacts. CDC and HRSA have helped to develop and train data
expertise in each state; CDC has fostered the development of a network of mater-
nal and child health epidemiologists.

The National Action Alliance started in 1997 as the national action agenda
for building data capacity for maternal and child health. The initial leadership
group, which consisted of the Association of Maternal and Child Health Pro-
grams, CityMatCH, HRSA, and CDC, has now expanded to include other state
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affiliates (the Council for State and Territorial Epidemiologists, the National As-
sociation of Public Health Statistics and Information Systems), the National
Association of County and City Health Officials, the Association of State and
Territorial Health Officers, the Association of Schools of Public Health, and the
Association of Teachers of Maternal and Child Health. The National Action Alli-
ance has advocated for better maternal and child health data and information
systems, increased opportunities for field-based capacity building, sufficient well-
trained people in the field, as well as increased communication and opportunities
for research and evidence-based practice.

Concerns About Data Linkage: Territoriality and Competing Sectors

Data linkage raises concerns as more information becomes available about
specific individuals. Parents may be reluctant to have their children’s data in a
linked system. Government agencies, health providers, health insurers, and even
legislators may oppose data linkage because of the accountability issues it raises.
Data are very important for ensuring accountability, but not everyone welcomes
accountability with the same enthusiasm. Competing private entities may have
concerns about how data will be collected, analyzed, utilized, and reported and
may fear that negative data could be presented in a manner that threatens the
stability and future of a facility, organization, company, or community.

Geographically Coded and Valid Data for Smaller Geographic Units

Geographically coded data can help communities understand children’s
health and its influences in their communities. They provide communities with
an efficient method for determining what or where their problems are and allow
them to compare their community with other similar communities. Most data
now are geographically coded at the state and county level, and some public
health data, such as cancer data, includes geocodes. However, few communities
have data other than decennial census data available at smaller geographic levels,
such as the census tract level. In some cases, administrative data sets that incorpo-
rate geocodes do not retain multiple geocodes, which negates geographic tracking
over time.

Geocoded data can also assist states and communities in their efforts to target
limited resources to meet the greatest need, forcing communities to recognize
problems that they might not acknowledge without data to apply to them. For
example, although a state may recognize that it has a higher incidence of youth
alcohol and drug use or juvenile arrests than surrounding states or the nation,
communities can deny that the problem relates to them if there are no data
specific for their community. Rural communities may be surprised at their inci-
dence of specific social and health problems because they have associated these
problems with urban areas (e.g., drug abuse). Middle and upper income commu-
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nities may also underestimate the risk behaviors of their children and youth with-
out data that are specific to them.

Most national and state surveys are not designed to produce valid data at the
community level, whether that is a county, city, or census tract. While the expense
of producing tract-level survey data may be prohibitive, county, city, or town-
specific data are often feasible and enable meaningful geographic analyses within
a state. Some states have invested in expanding both the Behavioral Risk Factor
Surveillance System and the Youth Behavioral Risk Factor Survey, funded by the
Department of Health and Human Services and designed to produce state-level
estimates, in order to have county-specific data. Expanding these surveys (and
others) to obtain census-tract-specific data is also an option for communities.
Many states are using this approach to develop substate estimates as well as stable
estimates for ethnic and minority groups. States should ensure that data are cap-
tured at substate levels that make sense for the geographic characteristics of their
state. Additional federal resources to states and communities targeted to data and
analysis would advance efforts to make substate data available and ultimately
improve efforts to target resources to needs.

MOVING FORWARD IN BUILDING DATA SYSTEMS

As the technology is available to build systems of data providing benefits for
children, how does the nation move forward? Some states and large cities have
had success in building children’s health data systems; these systems need to be
expanded to other areas.

Federal-Level Vision and Leadership

The federal government has a key role to play in establishing data standards,
providing resources to states to develop data systems, providing guidance on data
system development, and facilitating the availability of state or local-level data.
The vision for what these data systems can produce to improve children’s health
should be shared by the multiple federal agencies serving children and communi-
cated to the leadership of all states and to the public to generate commitment. The
federal government should take the lead in convening and determining the ele-
ments and standards for a children’s data system for use at the national, state, and
local levels. Several federal efforts have supported or could facilitate state and
local-level data systems, but increased efforts are needed.

As mentioned in Chapter 4, the MCHB and CDC have led government ef-
forts to collect and report state-level health indicators for children. The MCHB
has played an important role designing a unique set of performance standards.
Created in partnership with the Association of Maternal and Child Health Pro-
grams, all states receiving federal maternal and child health block grant dollars are
required to collect and submit certain data elements that are used to create pro-
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files for states and the nation. These data, however, are largely anonymous and
cross-sectional. As such, they do not allow assessment of change over time except
for individual elements at the population level.

The Division of Services for Children with Special Health Needs of the MCHB
recently began a new effort to develop comprehensive, community-based systems
of care for children with special health care needs. As states develop systems of
care, they are being asked to measure and monitor their progress in meeting
specific goals and to build state capacity for data-based decision making. The
MCHB has developed a standard definition for children with special health care
needs and supported research used to develop a screening tool to identify them.
The screener has been used in a survey using the State and Local Area Integrated
Telephone Survey (SLAITS) platform and by the Consumer Assessment of Health
Plans Survey used by Medicaid and commercial managed care organizations. This
is a good example of the federal leadership required to establish standardized data
collection protocols for states.

CDC has been the leader in defining standard definitions for key data regis-
tries and systems used to monitor health outcomes in states; these include defini-
tions for HIV/AIDS, sexually transmitted diseases, birth defects, and cancers.
CDC has also developed the National Electronic Disease Surveillance System
(NEDSS), originally piloted in Nebraska and Tennessee, which establishes stan-
dardized data elements and can link with state systems to use state data to get
national totals for specific indicators. However, data are retained and analyzed at
the state level. NEDSS is important because the system is using a set of data and
technology standards based on the Public Health Information Network to collect
basic data from a variety of settings rather than requiring reports using standard
software or hardware across states. While this makes it difficult to pool data at the
national level, it provides advantages for states and anyone reporting data to the
state. There are great expectations for NEDSS as a prototype to facilitate better
aggregated and linked data in the future at the state and national levels. Although
its design is intended for surveillance of infectious diseases, the approach could be
readily used for assessment of children’s health over time and across groups as
defined by the committee. Some states currently building child health tracking
systems (e.g., Utah, Massachusetts, Tennessee, Washington) are using the NEDSS
approach and standards.

The National Committee on Vital and Health Statistics, which advises the
secretary of health and human services on national health information policy,
presented the report of its Workgroup on the National Health Information Infra-
structure (NHII) in November 2001 (U.S. Department of Health and Human
Services, 2001a). The report, Information for Health: A Strategy for Building the
National Health Information Infrastructure, envisions a process for building a
21st-century health information system, emphasizing the importance of an effec-
tive, comprehensive health information infrastructure that links all health deci-
sion makers, including the public. The heart of the plan is sharing information
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and knowledge appropriately so that they are available to people when they are
needed to make the best possible health decisions. It seeks to serve all individuals
and communities equitably. The plan does not include a large centralized data
warehouse with information on individuals stored at one site. Instead, it is to be a
system with a set of technologies, standards, applications, systems, values, and
rules that allow access to specific data only on an approved and a “need to know”
basis. Personal health, health care providers, and population health are the three
key dimensions. These dimensions provide a means for conceptualizing the cap-
ture, storage, communication, processing, and presentation of information for
each group of information users.

While the NHII would offer opportunities for standardization and linkage of
datasets, it is not currently designed to be an information system to monitor
children’s health. As proposed, it provides a framework for integrating data on
health services and population health. To be used for children’s health, it would
have to be expanded to reflect a board definition of children’s health and to
include specific child health variables, and standard definitions for additional
child health variables would need to be developed. This might be done through a
partnership of the HHS agencies that collect data on children’s health and could
provide a valuable tool for states designing data systems.

Although linking existing data systems will be an important first step in
monitoring children’s health at the state and local levels, additional data may also
be required. The SLAITS platform developed by the NCHS in CDC provides a
valuable mechanism for states to collect additional data. When collecting addi-
tional data, states would be well served to use existing survey questions and mecha-
nisms developed at the federal level to allow comparisons with national standards
and avoid investing resources to develop instruments that are already in place.
The federal government could play a lead role in guiding states in such efforts.

The Institute of Medicine’s report Fostering Rapid Advances in Health Care
also provides recommendations on health data systems (Institute of Medicine,
2002a). It proposed federal funding of 8 to 10 demonstration projects to establish
computerized clinical information systems and Internet-based communication
in the health field. These proposals have concentrated on designing a national
information infrastructure for health services and if implemented should explic-
itly include child health measures as a core component of the infrastructure.

The MCHB and CDC have funded some states to develop integrated child
tracking systems that combine datasets, such as vital statistics data on births,
newborn screening, and early childhood programs. Funding for continued and
expanded demonstration projects to create and share children’s health data sys-
tems can greatly facilitate the process of building information systems for chil-
dren. To facilitate analysis of the costs and benefits of these data systems, an area
about which there are very few data, demonstration projects could be required to
collect relevant data. Multiple variables will affect the cost of these data systems,
including the method for integration, the software used, the number of datasets



DEVELOPING STATE AND LOCAL DATA SYSTEMS 189

included, and the existing technological NCHS infrastructure. The benefits will
also vary depending on whether aggregated or linked data systems are developed,
how the data are used, who has access to the data, and how many critical datasets
are included. Expanded model demonstration projects would offer continued
opportunities to develop comprehensive data systems and to estimate costs and
benefits based on the types of data system and their intended uses.

The federal government could also advance the development of data systems
by convening relevant federal, state, and community stakeholders to explore the
range of privacy and confidentiality issues, including the sharing of individual
data (with identifiers) among departments of government and to develop clear
guidance related to privacy and confidentiality.

State and Community Vision and Leadership

Several governors and mayors have recognized the value of appointing a
Children’s Cabinet, a public health agency, or similar entity to coordinate and
improve services influencing children’s health across multiple state departments
and agencies. This same type of leadership and political will is needed to create
data systems across departmental lines and to resolve funding and data sharing
issues. States and localities will need the vision to see that these data systems have
the potential to increase the effectiveness and efficiency of their services to chil-
dren, provide data for accountability, and empower communities to act (see Box
6-7 for one state example). But this vision has to spread across the many depart-
ments and agencies that are involved in providing relevant services. A financial
investment will be required for the development of any data system, and states
and localities without an adequate infrastructure will require a greater invest-
ment. States might take a graduated approach. An initial first step is the enhance-
ment of state public health web sites with aggregated health data. The next objec-
tive could be aggregated children’s data available on the Internet followed by the
linkage of many of the state’s datasets on children for government and private
research purposes. These three steps are well within the reach of all states within
the next few years.

It is equally important for communities within states to evaluate child health.
While it may not be feasible to collect every relevant data element at the census
tract level or even the city or county level, states and communities should im-
prove efforts to work together and share the financing of data collection efforts.
Just as it can be more economical for states to enhance national surveys to get
valid data for the county level, the same is true for communities that might want
to expand either a national or state survey to meet their own needs. This could
involve increasing the sample size to obtain data valid for a smaller geographic
unit or adding new questions to an existing survey, as some communities do now
using the Behavior Risk Factor Survey or the Youth Risk Behavior Survey.

State-level aggregated data that are available to the public on the Internet will
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BOX 6-7
Maine Marks

Maine Marks, a statewide initiative originally funded by the U.S. Department of
Health and Human Services, is a partnership led by senior staff of the governor of
Maine’s Children’s Cabinet.

The four goals established by the Children’s Cabinet are:
• to develop, implement, and report on a set of indicators to measure progress

on the child and family well-being outcomes of the governor’s Children’s Cab-
inet;

• to develop and maintain a set of partnerships in support of the Maine Marks
program;

• to provide education and training on the function of and use of social indica-
tors in policy making and program management;

• to maintain and enhance the use of Maine Marks for all Maine citizens.

The decision-making criteria for the Maine Marks indicators:
• have enduring importance to child health and well-being in Maine;
• have implications for policy or action;
• are outcome-oriented not just process measures;
• are relevant to policy makers, state agency managers, community leaders,

citizens, and youth;
• are readily and uniformly understandable and meaningful;
• are goal-driven, i.e., “What should we be tracking?” not “What can we easily

track?”
• are consistent with existing measurement and reporting standards from other

sources;
• are representative of the larger population, not just one group;
• have a consistent data source, one in which the indicator was measured in

the same way over multiple observations;
• reflect a balance between traditional and promotional indicators.

There are three types of indicators developed by the Maine Marks initiative:
• the fully developed indicators (number = 40) with at least three years of his-

torical data;
• the partially developed indicators (number = 28) with a year of data but not

enough history to ascertain a trend;
• to be developed indicators (number = 12) with no data yet but for which future

information will be developed.

The information collected by the Maine Marks initiative is made available for small-
er geographic areas within the state.
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be most accessible to communities for planning and monitoring the health of
their children. In addition to making the data available, states should provide the
tutorials and explanations that can promote utilization of the data by the public,
interested organizations and researchers. While accessibility via the Internet is
very important, states will often need to provide technical assistance to communi-
ties in understanding and utilizing their data. This is especially true for small,
rural communities with very limited resources. Similarly, one of the most impor-
tant steps that a community can take is to ensure that there is a designated agency
or entity responsible for reviewing available data on children and making a report
to the community on an annual basis. Knowledge is empowering, and a commu-
nity empowered with data is more likely to develop necessary interventions to
improve their children’s health.

A logical point of accountability for data collection and provision and in
some cases leadership is the state maternal and child health agency, which is
directed by statute to ensure the health and well-being of all mothers, children,
and youth. This includes making data readily available; in recent years this in-
cludes reporting consistent data to the federal government as part of the block
grant. In collaboration with the federal MCHB, states are also working to improve
state data capacity. The state maternal and child health office may be a logical
locus for leadership on state data systems; at a minimum, state efforts should
attempt to build on this existing capacity.

CONCLUSION

Many steps have already been taken to develop data systems that can better
evaluate and monitor the health of children at the federal, state, and community
levels. The technology and some models are available to direct the next steps
leading to better data systems and improved children’s health that can result from
use of these systems. Vision, leadership, political will, and investments will be
needed to meet this challenging but attainable goal.



192

7

Conclusions and Recommendations

The health of children is a product of complex, dynamic processes pro-
duced by the interaction of external influences, such as children’s family,
social, and physical environments, and their genes, biology, and behav-

iors. Because children are rapidly changing and developing in response to these
interactions, the developmental process plays an important role in shaping and
determining their health. Nonetheless, the routine approaches to defining and
measuring health in many national, state, and local data collection and measure-
ment efforts are adult-based and capture neither the developmental essence of
nor the multiple influences on children’s health.

In the committee’s view, healthy development is both a component of
children’s health and a manifestation of it. It is often the case that existing health
measurement strategies and systems neither account for the developmental vari-
ability of children’s health nor include components specific to children. This
leads to incomplete measurement of health characteristics, capacities, and influ-
ences and a diminished capacity to effectively characterize and adequately moni-
tor the health of children.

Recent rapid increases in scientific information about the development of
health, the role of prenatal and early childhood health on adult health outcomes,
and the importance of predisease pathways that begin in childhood provide pow-
erful evidence about what is likely to be learned from more detailed, systematic,
and longitudinal efforts to measure the multidimensionality of children’s health.
This growing body of empirical evidence also suggests that as more is understood
about how different internal and external influences program the development of
biopsychosocial pathways, more effective and appropriate prevention and inter-
vention strategies can be designed, targeted, and implemented.
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As reiterated throughout this report, the committee contends that it is in the
national interest to place a higher priority on children’s health. In the short term,
this will result in children whose health and quality of life is improved and who
are more ready and able to learn. Children have important value in their own
right and are worthy of this type of societal commitment. It is also in the national
interest to optimize children’s health for two reasons that have longer term
implications.

First, the continuing viability of society depends on a citizenry and a work-
force that are properly equipped to be productive and committed to serving the
nation. Second, failure to improve children’s health will have substantial long-
term consequences for the health of the adult population, especially in terms of
the incidence, timing of onset, and severity of chronic conditions. Events in early
childhood can contribute to the physical and mental health morbidity that is
often evident and only measurable later on. Thus, society has a choice between
addressing that morbidity early in children’s lives or dealing with its future conse-
quences. In the committee’s view, investing now is the better alternative for all the
reasons above and because it is the right thing to do.

DATA AND INFORMATION

Important improvements in children’s health will require new data to inform
policy and practice. Filling data gaps requires knowledge about the gaps that exist,
understanding which gaps are important and how they can be filled, and appreci-
ating what new research and methodologies must be developed to accomplish
this. This report has provided a framework for national, state, and local policy
makers to identify and fill data gaps and thus secure information needed for
consistent, focused, responsive, and effective policy.

The committee also assessed what is currently in place to measure children’s
health at the national level, as well as approaches that facilitate use of data by
states and localities. Over the past century, the United States has instituted impor-
tant health monitoring and surveillance activities that increased the number of
measures of personal and public health delivery systems and initiated important
research strategies to better understand the influence of various factors on health
outcomes. However, much of this new capacity has been created without ad-
equate attention to the measurement and monitoring of children’s health and to
the factors that influence it. Inadequate and incomplete measurement obscures
the ability to identify important influences on and changes in children’s health,
including influences that may adversely affect immediate and long-term health
outcomes. The lack of information on children’s health and its influences can
allow harmful exposures (e.g., environmental toxins, damaging social conditions)
to go undetected, resulting in missed opportunities to improve prevention, health
promotion, and treatment interventions.

Building on what has already been achieved, the committee puts forward an
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ambitious but attainable vision for the goals of a measurement system for
children’s health that would need to develop and evolve over the next decade.
Such a system would be able to:

• Measure and monitor important trends in children’s health and its influ-
ences. These measures would span the stages of childhood in order to capture
appropriate developmental trajectories. They would also measure trends and in-
fluences within important subgroups defined by ethnicity, income, geographic
region, and special needs.

• Provide a surveillance and early warning capacity for the detection of
significant changes in health, the effect of changing influences on children’s health,
and identify the need for specific services, interventions, policies, and more de-
tailed evaluations of services and interventions.

• Improve understanding of the mechanisms of children’s development and
guide evaluations of how changes in behavior, new health practices, and new
policy interventions affect children’s health.

• Provide indicators of the performance of the personal medical care sys-
tem, the community health service system, and the broader public health system
and how they each operate and interact to influence children’s health. Such activi-
ties would not only measure the quality of services in the health care systems, but
also encourage the integration and coordination of personal, community, and
public health services.

Achieving the envisioned comprehensive children’s health measurement sys-
tem will take a gradual, concerted effort over many years. The remainder of this
chapter outlines the committee’s conclusions and recommendations to begin to
move the nation toward this ultimate goal, beginning with establishment of a new
definition and framework for understanding children’s health and its influences
and strengthened national leadership on children’s health measurement. We then
outline several specific recommendations to address gaps in current children’s
health measurement efforts and improve state and local use of existing data. We
conclude by identifying specific research needs.

A NEW DEFINITION AND FRAMEWORK

Recommendation 1: Children’s health should be defined as the extent to
which individual children or groups of children are able or enabled to (a)
develop and realize their potential, (b) satisfy their needs, and (c) develop
the capacities that allow them to interact successfully with their biological,
physical, and social environments.

The committee’s review of prevailing definitions of health produced few
child-based definitions that could incorporate the growing consensus of health as
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a developmental capacity of the individual child. Existing definitions do not cap-
ture the dynamic mechanisms that underlie children’s health. The report’s con-
ceptual framework builds on the following principles:

• the rate and course of development are fundamental to children’s health;
• a broad range of biological, behavioral, and environmental factors affect

children’s health;
• these influences have cumulative and interactive effects and become em-

bedded in children’s developing biological pathways that further affect develop-
ing biological systems and predisease pathways, with both immediate and long-
term consequences;

• the relative effect of different influences shifts across a child’s life span,
which calls for attention to the timing of experiences and exposures in under-
standing children’s health, particularly in relation to critical and sensitive periods
of development; and

• children’s health has a fundamental impact on the course of adult life.

Recognizing that the measurement of health depends on its definition and
the first principles about how different factors affect health, the committee sought
to develop and adopt a definition of children’s health that was compelling and
scientifically appropriate.

We began with the definition of health that was adopted as part of the 1986
Ottawa Charter, because of its utility in guiding population health measurement
efforts and because it not only encompasses diseases and functional deficits and
disabilities, but also accounts for those positive attributes, capacities, and reserves
that determine how well an individual or population is able to respond to the
challenges that life presents. The committee modified the Ottawa definition in
light of what research says about developmental processes that influence health,
especially for children. The committee also proposes a set of principles that en-
compass the processes and pathways that result in different domains of children’s
health, including health conditions, functioning, and health potential.

In considering the growing literature on factors that affect health, the com-
mittee recognized that a comprehensive range of influences interact dynamically
with each other. Therefore the committee sought to classify influences in a com-
prehensive way, encompassing biological, behavioral, and environmental factors.
Environment is broadly defined to include community demography and organi-
zation, family process, physical environment, and culture. Furthermore, the com-
mittee sought to acknowledge the relationships and interactions among influ-
ences, as well as how the larger service environments and policies structure those
influences.

While much has been learned about children’s development and how specific
factors affect it and are embedded in biopsychosocial pathways, increased under-
standing of how these pathways develop is critical, if cost-effective service and
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policy interventions are to be developed, targeted, and implemented to improve
the healthy development of all children. Many have recognized the importance of
creating measurement mechanisms that do a better job of capturing these influ-
ences and closing the gap between understanding of the influences on health and
actions that mediate and modify those influences, in order to improve children’s
health.

The committee began its work with the general model of the multiple deter-
minants of health adopted by the Healthy People 2010 report. We moved from
this generic model of the determinants of health to a more interactive and devel-
opmentally appropriate model that captures the interaction of multiple influ-
ences and acknowledges changes in the relative weight of those influences in
relation to developmental stage.

This common framework of children’s health should be adopted by the di-
verse group of federal, state, and local agencies with some purview over children’s
health (e.g., delivery, assessment, assurance, and policy development functions).
Each agency should be responsible for developing plans to address relevant health
influences within its purview.

A NATIONAL PRIORITY

Recommendation 2: The secretary of the U.S. Department of Health and
Human Services (HHS) should designate a specific HHS unit with a focus
on children to address development, coordination, standardization, and
validation of data across the multiple HHS data collection agencies, to sup-
port state-level use of data, and to facilitate coordination across federal
agencies. The designated agency’s long-term mission should be to

• monitor each of the domains of children’s health (i.e., health condi-
tions, functioning, and health potential) and its influences over time;

• develop the means to track children’s health and identify patterns (e.g.,
trajectories) in it over time, both for individual children and for popu-
lations and subpopulations of children; and

• understand the interaction and relative effects of multiple influences
on children’s health over time.

The responsible federal agency should (1) translate recommendations on
domains, subdomains, and dimensions of children’s health and its influences into
improved data collection strategies; (2) identify duplication and gaps in data
collection and data display strategies and make data collection efforts more eco-
nomical and standardized; (3) ensure that all data collection activities are accom-
panied by data validation; (4) ensure that as many data collection activities as
possible are usable at the state and local levels and facilitate state- and local-level
use of data; (5) ensure that thoroughly documented data are released on as timely
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a basis as possible; (6) develop a process for assessing the potential effect of key
policy changes on children’s health; and (7) facilitate continued research on
children’s health and its influences.

It is necessary for a single federal agency to take responsibility for the mea-
surement of children’s health. The majority of relevant data is collected by HHS,
the lead federal agency on health issues. The secretary of HHS should designate
and empower a specific unit of HHS and a senior staff person to take steps to
make measurement of children’s health, broadly defined, a national priority. Sev-
eral agencies within HHS have children’s health or data collection within their
purview, including the Maternal and Child Health Bureau (MCHB) in the Health
Resources and Services Administration, the National Center for Health Statistics
(NCHS) and other offices in the Centers for Disease Control and Prevention
(CDC), the Agency for Healthcare Research and Quality (AHRQ), the Office of
Disease Prevention and Health Promotion and the Office of the Assistant Secre-
tary for Planning and Evaluation in the Office of the Secretary, the National
Institute for Child Health and Human Development and other units in the Na-
tional Institutes of Health, and the Administration for Children and Families. The
committee has not identified a preferred agency but stresses the importance of the
designated agency having monitoring and promotion of children’s health as a
core component of its mandate and having an established leadership role on
children’s health in the department and with state and local partners.

The designated agency should be charged with better integration of the exist-
ing portfolio of health surveys so that the identified gaps, particularly related to
measures of functioning and health potential, can be addressed in a strategic and
systematic fashion. Strategies to integrate measures and to compare and contrast
data from existing surveys should be developed. Steps are needed to improve the
health measures in surveys that do not have a primary health focus, but for which
current collection of information about health influences could be substantially
augmented by adding a parsimonious set of health measures. Many other federal
agencies also fund services or research that affect children’s health, including the
departments of Agriculture, Education, Transportation, Housing and Urban De-
velopment, Commerce, Labor, and Justice as well as the Environmental Protec-
tion Agency. Many of them also collect data on children’s health or its influences.
Coordination among these agencies is essential to minimize duplication, improve
standardization of data, increase efficiency, and ensure that data collection fo-
cuses on the most important variables. The existing Interagency Forum for Child
and Family Statistics, if extended beyond its current authorization expiration date
of 2007, provides a possible mechanism for this coordination. A lead agency for
the multiple relevant HHS agencies will help to facilitate this coordination. Coor-
dination and measurement would also be advanced if the forum adopted a broad
conceptualization of health that mandates development of new measures rather
than relying solely on existing data.

The committee’s definition and model of health have several important im-
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plications, most notably how measures of health are conceptualized, operation-
ally defined, developed, applied, and implemented. The committee’s analyses of
indicators of population health clearly point to the importance not only of mea-
suring diseases, impairments, and functioning, but also of accounting for those
positive attributes and capacities that are important determinants of an individ-
ual’s or population’s ability to respond to different experiences, challenges, and
exposures.

Similarly the committee reviewed how both negative and positive influences
on health develop, aggregate, and interact to produce different levels of vulner-
ability or bestow greater health capacity and resilience. The committee also con-
cluded that, since prevention and health promotion should be key goals of the
health care system, better specification of the relative effect of positive and nega-
tive influences, and their origin and timing, would provide important informa-
tion for improved targeting of prevention and health promotion strategies to
optimize the healthy development of all children.

In considering the current status of children’s health measurement, the com-
mittee recognized the need to articulate a compelling vision for what a children’s
health measurement system should include; how it would function at the federal,
state, and local levels; how it could be used to monitor and assess trends and
changes in health, health influences, and health disparities; and how it can serve
the important national policy goals of optimizing the healthy development of all
children and the adults they will become. Given these compelling policy goals, the
measurement of children’s health should serve as a sensitive surveillance and
early warning system for potential threats to children’s health and development,
as well as provide information for evaluating policies, services, and interventions
in the personal, community, and public health systems. To meet these needs, the
measurement system should attempt to provide comparable measures of health
and health influences across time and at federal, state, and local levels.

In articulating the importance of a broad, developmentally responsive, mul-
tifunctional health measurement system, the committee specified that measures
and measurement approaches should be capable of capturing changes in indi-
vidual and population health trajectories and specifying the importance and time-
sensitive effects and interactive influences of different factors on health develop-
ment pathways. This means that measures of a health characteristic or influence
must be consistent and appropriate across developmental stages, and that greater
attempts should be made to collect longitudinal information with the greatest
likelihood of yielding information about causal relationships and differential tra-
jectories.

The committee reviewed evidence demonstrating that multiple factors, in-
cluding community demography and organization, family process, physical envi-
ronment, culture, health services, and policy, make a difference to children’s
health. The effects of these various factors are known to accumulate over time. It
is also known that early childhood conditions matter for adult health. Less is
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known about the relative power of these influences, their interaction over time,
and their precise effect on health.

IMPROVING CHILDREN’S HEALTH MEASUREMENT

Recommendation 3: National surveys of health and health influences, such
as the National Health Interview Survey, the National Health and Nutri-
tion Examination Survey, the Early Childhood Longitudinal Studies, and
the National Children’s Study initiative, should address gaps in what is
now collected and reported to reflect a more comprehensive, developmen-
tally oriented conceptualization of children’s health and its influences.
Particular attention should be paid to adding data on functioning and
health potential.

Many surveys in the United States collect periodic health information about
children, while many more irregularly collect at least some health-related infor-
mation. The committee is encouraged that many such efforts are under way. At
the same time, it is clear that a number of important gaps remain between the
data collected and the committee’s definition and model of children’s health and
its influences, including gaps related to the domains of health, developmental
stages, the range of influences, and subpopulations. The lack of data on develop-
mentally appropriate functioning and health potential, two of the three domains
of health articulated in this report, is particularly notable. Adding measures that
capture data on these domains to the most comprehensive of current surveys
would be a significant step in moving toward a comprehensive approach to
children’s health measurement and should be a priority for new data collections.
Existing data on the domain of health conditions should be analyzed in such a
way as to provide information that relates to person and populations rather than
to individual diseases.

There is a vital need for health survey designs that capture health in more
detail during different stages of development. At a minimum, this involves distin-
guishing the special developmental issues of infants and toddlers (ages 0–3 years),
preschool children (4–5), elementary school-age children (6–11), early adoles-
cents (12–14), and older adolescents (15–17). Data on toddlerhood through ado-
lescence are especially lacking.

Understanding of the constellation of both social (e.g., family, peer, neigh-
borhood) and physical (e.g., toxins, violence) environmental influences on chil-
dren’s health has grown rapidly in recent years, as has research on valid and
reliable methods for gathering data on many types of influences in surveys. Since
environmental influences can affect health in developmentally specific and inter-
active ways, the committee sees great value in surveys that attempt to measure
multiple environmental influences. Thus, surveys directed at understanding chil-
dren’s health should be strategically constructed and organized to capture as



200 CHILDREN’S HEALTH, THE NATION’S WEALTH

many influences as possible, with particular attention paid to measures that cut
across domains and are consistent across developmental stages. Similarly, ana-
lysts should adopt methods that examine the interactions among various levels
and types of influences. For example, comprehensive surveys could include data
on family process and neighborhood characteristics, through systematic social
observation and parent report, as well as biological markers of health status, and
environmental samples.

Individual groups defined by race, ethnicity, low socioeconomic status, or
special needs (e.g., children with a chronic physical or mental health problem,
those in foster care) constitute a relatively small share of the total population.
Consequently, a survey drawing its sample of respondents from the general popu-
lation will have small numbers of respondents in these groups. It is straightfor-
ward to oversample respondents from these subgroups so that sufficient numbers
will be included in the surveys. The committee attaches substantial value to these
efforts.

Most instruments and measures for assessing children’s health are standard-
ized on a particular (usually white, middle-class) population, so it is often unclear
how valid and reliable they are for other racial, ethnic, and class subpopulations.
It is important that surveys attend to possible cultural biases by using measures of
health and health influences that have proven to be reliable for subgroups whose
health disadvantages are of interest. As new surveys or measures are developed,
instruments and administration methods should be tested on groups that repre-
sent major population subgroups to assess validity and reliability.

Regular and periodic surveys could greatly increase understanding of the role
played by contextual as well as individual characteristics in overall health. In
addition to funding new and independent longitudinal studies of children’s health,
existing data collection vehicles, such as the National Health Interview Survey,
can be used to conduct follow-back studies that provide useful repeated cross-
sectional information.

Longitudinal surveys of health and health influences should have high prior-
ity in research, since they alone are able to characterize and incorporate temporal
and developmental dimensions of health and provide the data needed to con-
struct developmental health trajectories. Ideally, such surveys would be conducted
recurrently to enable assessments over time.

The committee’s review of the importance of a wide variety of influences on
health outcomes demonstrates a need for greater understanding of the effect,
distribution, and changing character of different influences on children’s health.
The committee reviewed many existing surveys and data collection efforts and
found that many of the most salient and important influences on children’s health
are often collected by surveys that were originally designed to measures changes
in family life, income dynamics, or educational attainment. The committee deter-
mined that, with little additional response burden, health measures could be
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added to many of these existing surveys (e.g., the Early Childhood Longitudinal
Studies), providing powerful additional information at marginal increases in costs.
If these health measures were the same as those included in existing health sur-
veys, findings across surveys could be usefully compared.

Piecemeal additions to existing surveys will help advance understanding of
the nature of children’s health and its influences, but they do not substitute for
truly comprehensive data collection projects. Over the longer term, approaches
need to be developed that incorporate the following elements: oversampling of
disadvantaged groups; tracking of children early in life, collecting prenatal infor-
mation; frequent interviews and assessments with these children throughout
childhood and into adulthood; measurement of assets as well as deficits; compre-
hensive measurement of multiple contexts that affect children’s health, including
the biological, demographic, and socioeconomic, at both the family and neigh-
borhood levels, and services and policy environments; measurement of gene-
behavior-environment and other developmentally specific contextual interac-
tions; and charting of health and disease trajectories and the relative contribution
of various influences on health outcomes.

The National Children’s Study being considered by HHS and the Environ-
mental Protection Agency is a possible vehicle for not only collecting data on the
functioning and health potential domains, but also implementing a comprehen-
sive, longitudinal assessment of children’s health and its influences as envisioned
here. Such an approach could contribute greatly to understanding of the dynam-
ics of children’s health and its influences.

Monitoring Health Disparities

Recommendation 4: National and state surveys and records-based sources
of data on children’s health and its influences should gather systematic,
standardized data on racial, ethnic, immigration, and socioeconomic clas-
sifications in order to measure the origins, distribution, and development
of disparities in children’s health and facilitate linkage and analysis across
multiple datasets.

Although in the committee’s view policy makers should pay special attention
to the needs of all children, subgroups of children, including those defined by
race, ethnicity, and socioeconomic status, experience poorer health outcomes and
poorer access to services in ways that affect their future potential for healthy,
productive adulthood. Many of the factors leading to the development of health
disparities and the gradients in these disparities across populations are poorly
understood.

The committee recognizes that reducing population health disparities in chil-
dren and adults is an important national health policy goal. Research on the
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origins and development of population health disparities in children demon-
strates that many disparities result from prenatal influences or have their origins
early in life. Disparities can continue to develop in a linear fashion, or their effects
can be compounded as a function of a child’s age and developmental process. A
key priority is to improve measures that focus on the origins, development, and
compounding effects of health disparities.

The growing body of research also demonstrates that most health disparities
between populations defined by specific characteristics (e.g., race, income, geog-
raphy, institutional home, disease state) are the result of differential influences
that cut across the population characteristics of interest. Rather than existing as
dichotomous measures, many disparities are the result of a gradient of continu-
ous influences across a range of social, economic, ethnic, cultural, and geographic
factors. In the committee’s view, over the longer term, measures should not be
limited to ethnicity and income differentials but must also account for disparities
in health outcomes for other vulnerable child populations. This includes those
with special medical needs due to genetic defects, injury, abuse and neglect, resi-
dential turbulence (including foster care placement and homelessness), and to a
range of other factors that lead to systematic differences in health.

The committee identified the need to develop better information and more
conclusive evidence to target interventions that have the greatest likelihood of
decreasing population health disparities and in order to design effective policies
to ameliorate these disparities. Differences in how various cultural and ethnic
groups consider health and disease affect the interpretation of inquiries about
health and services utilization patterns and therefore should be considered when
evaluating the effectiveness of policies and interventions.

To promote a more systematic understanding of the effects of culture, it is
important to measure minority and socioeconomic status and acculturation in
surveys and in health records and to ensure that measurements be consistent
across measurement systems. In the case of race and ethnicity data, this can be
accomplished by conforming to current guidelines of the Office of Management
and Budget. In the case of immigration data, the committee recommends using
such questions as those included in the most current waves of the Current Popu-
lation Survey.

Despite a large body of research on health disparities across subgroups de-
fined by socioeconomic status, no standards have been established for how socio-
economic status ought to be characterized in surveys and administrative records.
However, ample methodological research has led to thoughtful recommenda-
tions regarding how surveys and administrative records could gather reliable
measures of the education, household income, or occupational dimensions of
socioeconomic status. Such recommendations should be considered in the design
of surveys and collection of administrative data.
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Geographic Information

Recommendation 5: Federal agencies and departments, particularly the
Environmental Protection Agency and the U.S. Department of Health and
Human Services, should promote the systematic collection, dissemination,
and linkage of data on children’s exposure to toxins, air pollution, and
other environmental conditions, as well as data on policies likely to affect
children’s health. The Census Bureau should continue to collect and dis-
tribute local-area data and facilitate efforts to match these data to existing
sources of information on children’s health and its influences.

Recommendation 6: Government and private agencies and academic or-
ganizations that conduct health-related surveys or compile administrative
data should geocode addresses (i.e., provide geographic identifiers) in ways
that facilitate linkages to census-based and other neighborhood, commu-
nity, city, and state data on environmental conditions. With adequate pro-
tections to ensure the confidentiality and security of individual data, they
should also make geocoded data as accessible as possible to the research
and planning communities.

An emerging body of evidence demonstrates a clear association between geo-
graphic location and children’s health. Suggestive associations have been estab-
lished for such environmental conditions as neighborhood, socioeconomic con-
ditions, crime, community cohesion, ambient noise, traffic flow, and air quality.

Efforts to monitor and understand environmental influences on children’s
health are facilitated by the systematic collection of regional, neighborhood, and
community-level information. Most importantly, demographic and economic
information about neighborhoods (census tracts), communities, cities, and states
has been collected and made available to planners and researchers every 10 years
as part of the decennial census. Continued collection of most of this information
is threatened by congressional plans to eliminate the long-form questionnaire
from the 2010 census. The emerging American Community Survey (ACS) has
been proposed as the vehicle for collection of long-form data. The committee
supports the continued collection of these vital neighborhood data. Information
at the census tract level on the demographic and economic characteristics of
neighborhoods should continue to be collected at least once every 10 years and
preferably more often, through the ACS, the decennial census, or in some other
way.

Other local and regional environmental data, such as neighborhood and
community-wide crime rates, regional air quality, and doctor availability in a
health services planning area, also hold great value for health planners and re-
searchers. Such data can help specify gradients in the effect of different influ-
ences, in order to specify thresholds of concern and to better target prevention,
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intervention, and health promotion activities. Improving the availability of data
at the neighborhood, community, or regional level can improve the ability of a
local community to target their own efforts and institute community-specific
interventions.

Environmental data are valuable in and of themselves, but they also enhance
the value of survey and records information. For example, survey-based reports
of poor children’s health can be related to neighborhood socioeconomic condi-
tions, or crime, or local or state policies regarding health care or welfare reform.
Records-based data on substantiated reports of child abuse can be examined to
see if cases cluster in certain neighborhood “hot spots.” But the geographic di-
mension can be exploited only if subjects’ locations (e.g., homes, schools, work-
place addresses) have been coded with geographic identifiers. With proper safe-
guards, data collectors should make efforts to make these geocodes, which
facilitate geographic linkages or the linked data themselves, more available to the
planning and research communities.

Balancing Confidentiality with Public Health Needs

Recommendation 7: Administrators of survey and records-based sources
of health information should take all necessary legal, ethical, and technical
steps to ensure respondent or subject confidentiality while also promoting
the availability of needed data to the research and planning communities.

The committee recognizes the importance of maintaining the confidentiality
and privacy of data, perhaps especially for children: data can follow them through
various programs and systems and be perceived as potentially affecting the provi-
sion of benefits and services, and facilitating geographic analysis threatens subject
anonymity. Administrative data can be integrated in a manner that prohibits the
identification of specific children. Safeguards include obtaining appropriate pa-
rental consent for the collection and sharing of data, limiting access to integrated
data, ensuring that data security protocols are in place, and in some instances
reporting only aggregated data. The committee is encouraged by the many sur-
veys and records systems that have developed geographic identifiers that both
safeguard data and make them available to the research and planning communi-
ties. However, much more needs to be done to make data, such as that collected
by the NCHS, readily accessible to the research and planning communities.

Facilitating State and Local Use of Data

Recommendation 8: The U.S. Department of Health and Human Services
should formulate strategies to improve the capacity of state and local com-
munities to monitor children’s health and its influences, including fund-
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ing state or local demonstration projects, standardization of data elements,
and technical assistance.

Both federal and state governments should assist local efforts to measure
trends in children’s health and development and to address disparities in chil-
dren’s health, health influences, and access to and use of health services. Of
greatest use to health planners are the collection and public distribution of data
on health and health influences at neighborhood, community, county, and state
levels. State web sites with aggregated data hold particular promise as ways of
disseminating information inexpensively to large numbers of users without
breaching confidentiality. Web sites designed for use by the public as well
as public and private researchers with more sophisticated skills have greater
usefulness.

Because there are likely to be common technical, methodological, and mea-
surement challenges at the state and local levels, the federal government has an
obvious role in convening and supporting efforts to reengineer state and local
health information systems. Collaborative strategies to identify and implement
promising data system reform strategies should be supported by the federal
agencies.

Federal agencies—including but not limited to the CDC, the NCHS, the
MCHB, and the AHRQ, operating under the auspices of the newly designated
lead HHS agency—should assist states in their effort to improve and create more
systematic approaches to measure children’s health. They should provide prefer-
ential funds for model demonstrations that use standardized data collection
methods, aggregate data by local geographic units, and disseminate aggregated
data on web sites designed with two to three levels of complexity to meet the
needs of the public and researchers while simultaneously protecting confidenti-
ality. Federal guidance and assistance are necessary but not sufficient for states
and localities to realize the potential of records data to inform health policy and
research. States and communities should establish a process for using the data on
children in the allocation of limited resources, policy development, and the evalu-
ation of strategies.

Several areas of children’s health measurement are ripe for efforts to inte-
grate data across age ranges, child service sectors, and geographic levels. Several
of these areas would build on or be responsive to important and emerging
children’s health issues that are supported under a range of different federal and
state initiatives.

In building and improving the function of data collection systems, it is also
useful to institute data integration strategies that capture aspects of health across
developmental stages. For example, a possible measure of health potential is pro-
files of school readiness that can be measured at school entry. Measures of school
readiness usually capture several aspects of functioning, such as physical, social,
emotional, cognitive, and language functions. Currently, some states and com-
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munities are instituting school readiness measures that can be linked to other
measures of specific influences, in order to describe the effect of services, service
availability, and other factors that impact school readiness profiles. Measures of
school readiness in comparable dimensions can be collected at ages 2, 3, 4, and 5
to establish school readiness trajectories for individual children and populations
of children. Use of integrated data to produce school readiness trajectories could
provide communities with powerful information to improve the delivery of vari-
ous services and target prevention and promotion activities.

It is also important to consider linking data across different service sectors
(health, education, nutrition, child welfare). Such integration strategies using
common identifiers can allow communities to understand questions such as
whether 10 children are receiving one service each or whether one child is receiv-
ing 10 services. Improved integration of data across sectors would provide infor-
mation to enable different service sectors to align their policies and programs to
produce more effective and efficient outcomes.

STATE AND LOCAL LEADERSHIP AND USE OF DATA

Recommendation 9: Governors, mayors, and county executives should
designate a central coordinating agency responsible for measurement and
monitoring of children’s health across agencies, as well as an individual
responsible for reporting on progress toward integrating data on children’s
health. The state coordinating agency should facilitate use of standardized
data at the local level.

States and communities must also coordinate the efforts of multiple entities
serving children and their families. It is necessary to have a single agency at the
state and local levels responsible for evaluating children’s health and reporting the
results to policy makers and the public. In many states and communities, this
single entity would probably be the state or local health department, particularly
the maternal and child health agency. However, some states and communities
have empowered other structures or entities for this role.

Some state governors have formed children’s cabinets that include the direc-
tor or commissioner of each agency with services for children. A lead state agency
may be appointed to coordinate efforts and report to the governor, or a senior
official in the governor’s office may be given this responsibility. Some mayors
have established offices of children’s services, children’s caucuses, and cabinets
that report to the mayor to provide leadership on all issues relating to children.
The benefit of having a lead state and community agency responsible for coordi-
nating data efforts related to children is that the responsibility can be institution-
alized and continue even with a change in administrations. How the elected offi-
cial for the state or community achieves leadership for this effort on behalf of
children will depend on how the governmental entity is organized and the exper-



CONCLUSIONS AND RECOMMENDATIONS 207

tise available within his or her administration. The most important role of the
governor, mayor, or county executive is communicating and demonstrating to
the administration and the established leadership team that promoting and evalu-
ating children’s health are priorities.

The federal government can facilitate the development of state data systems
by promoting standardization of data collection methodologies and coordinating
data collection efforts among the many federal departments and agencies. Federal
data also provide a benchmark against which states can compare their own per-
formance and, if collected for all states, a standard to which states can compare
one another.

Recommendation 10: The designated state and local coordinating agen-
cies should advance strategies for standardizing and integrating records,
including available administrative records and survey data, to maximize
their potential for monitoring children’s health and understanding its
influences.

Despite increased efforts to collect state- or local-level data through such
programs as the maternal and child health block grants and an increase in the
number of communities that produce report cards that include or are specific to
children, comprehensive state and local-level measurement of children’s health is
still relatively uncommon.

Substantial administrative data, collected primarily at the state level, could
serve as the foundation for efforts to analyze children’s health in a community
and the factors that might explain health problems. Although improved data
integration is not in itself sufficient to answer all questions related to children’s
health, enhanced efforts to use existing data could advance children’s health in
many places. Several states and localities have implemented efforts to integrate
administrative data that have helped to inform policy and resulted in changes that
benefited children. The strategy for a national health information infrastructure
developed by the National Committee on Vital and Health Statistics and the
National Electronic Disease Surveillance System discussed in Chapter 6 provide a
partial framework for these efforts.

As with surveys, record-based data sources on children’s health and its influ-
ences are most useful if they gather health data on multiple developmental stages,
identify subgroups prone to poor health, collect and make available information
on the geographic location and environmental conditions of subjects, and at the
same time ensure the confidentiality of subjects.

Key to maximizing the utility of records-based sources of information is
standardizing given types of data and facilitating the linkage of different types of
data. Data standardization would be facilitated through the development and use
of national guidelines.

The committee found value in aggregating all administrative data relative to
children by multiple geographic units, including, if feasible and relevant to local
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circumstances, at the census tract level. In cases in which administrative records
are not sufficient to provide the needed data for policy development or planning
of interventions, states and communities should consider conducting targeted
surveys. Of most value would be surveys that model national surveys, thus allow-
ing comparisons with a national standard, or state- or local-level application of
national surveys, such as the Behavioral Risk Factor Surveillance Survey. When
feasible, strategies to link data at the individual level and then aggregate to com-
munity levels should be a goal.

PROMOTING RESEARCH

Recommendation 11: The U.S. Department of Health and Human Ser-
vices and the Environmental Protection Agency should prioritize research
and training on emerging methods for characterizing children’s health and
understanding influences on it, including research on:

• creation of improved measures of functioning and health potential;
• the relative importance of and interactions among the range of influ-

ences;
• biopsychosocial pathways of development;
• assessment of children’s exposures to environmental toxins and other

environmental health hazards;
• reasons and remedies for health disparities;
• longitudinal methods that can identify causal relationships between

developmental and functional levels and the health status of children;
• development of profiles and integrative measures of children’s health;

and
• construction of trajectories for each domain of children’s health.

Great strides have been made in conceptualizing the dynamic process by
which many external influences interact with individuals’ biology and behaviors
over the course of childhood to determine health. However, empirical studies
of the nature and importance of these processes are suggestive but far from
definitive.

The research literature provides strong empirical evidence that children’s
health results from developmental processes involving continuously changing
and iterative time frames with differentially sensitive and critical periods of devel-
opment for prevention and health promotion. At each developmental phase, chil-
dren experience multiple influences, and their experiences in a given phase will in
turn shape their response to influences in later stages of development. Yet current
measures of children’s health capture neither the iterative nature of these factors
nor their interdependence. Furthermore, the measures are generally not robust
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across different developmental stages, so that health characteristics can be as-
sessed across stages of development in a dimensionally consistent manner.

An earlier section of this chapter delineated the elements of ambitious new
surveys that would promote research efforts in this regard. The committee also
highlighted important technical and methodological gaps in the ability to mea-
sure specific dimensions of health across developmental stages in a consistent and
continuous fashion. Some of these gaps require more research on appropriate
measures and measurement strategies.

As basic science continues to elaborate the biological, behavioral, and envi-
ronmental pathways of healthy development, new measures will become available
based on how these pathways function. As more is learned about sensitivity genes,
and genomic testing becomes more widespread, the value of biomarker assess-
ment is likely to increase considerably. At the same time, the technologies for
gathering biomarker data in routine surveys using noninvasive procedures are
advancing rapidly. The current and future use of such biomarkers in isolation or
in conjunction with other health or health influence (including genetic) measures
demands increased research attention. Furthermore, given the complex interac-
tion between genetic and multiple environmental factors, these assessment and
predictive efforts should be integrated with measures of other influences and
indicators of health to enable the development of composite measures of health.

Given the large number of new chemicals introduced into the environment
each year, and the lack of information about their effect on human function and
health, particularly their potential effect on children, there is a growing need to
measure the exposures of children to these agents more systematically and to
understand better their potential effect on children’s development. In addition,
the levels of agents currently in the environment known to pose an appreciable
risk to children need to be monitored and child populations at greater risk of
environmental exposures identified.

The committee determined that, despite general awareness of the scope and
nature of children’s health disparities across population subgroups, the reasons
for such disparities are barely understood. A growing body of empirical litera-
ture indicates that many disparities begin early in life and increase or are com-
pounded as a child grows. Much is to be learned from longitudinal research on
the processes that lead to health disparities among specific subgroups and on the
development of measures of health and health influences that are valid across
population subgroups. Longitudinal studies that examine cultural processes—
acculturation, daily routines, values and attitudes toward childrearing, and the
effects of actual or perceived discrimination on health disparities—are needed.
In addition, traditional methods for measuring health and social influences are
not equally valid across subgroups. Efforts to develop reliable measures to assess
the influence of culture and discrimination on children’s health need to be sup-
ported.
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Newly developed statistical strategies, such as growth curve analysis, provide
promising ways to test dynamic models of health and health influences using
longitudinal data. Here the needs are twofold: (1) to support efforts to develop
these models so that they can be applied to conceptual advances in understanding
influences on children’s health and (2) to support efforts to train new and existing
cohorts of researchers in these methods.

Finally, there is a great need for research that can translate what are poten-
tially effective measures used primarily for research purposes into wider applica-
tion for population health measurement and policy development. At present there
is an enormous gap between what can be measured in controlled research envi-
ronments and what is currently applicable for population and more general health
measurement uses. Bridging this gap requires research that can address concep-
tual, methodological, and technical hurdles, many of which the committee has
identified. These hurdles are eminently addressable but require dedicated re-
sources, attention, commitment, and collaboration among researchers and public
officials and agencies that could benefit from a more comprehensive and inte-
grated measurement system and resources.

CONCLUSION

Much progress has been made over the past century in understanding the
special attributes of children and the importance of their healthy development to
the health of the population as a whole. Nevertheless, in the United States, the
current failure to adequately consider, define, conceptualize, and measure the
dynamic and multidimensional aspects of children’s health has profound impli-
cations for the entire population, with potentially compromising effects on the
nation’s health. It is time—arguably overdue—to repurpose efforts at the federal,
state, and local levels to focus on the nation’s most valuable national resource—
children. The reasons for and the steps involved in this establishment of children
and their health as a national priority have been described in this report; in short,
it is time to develop ways of looking at and assessing children that will demand
that the nation nurture and develop their inherent richness and potential across
the multitude of geographic, racial, cultural, socioeconomic, and developmental
spectrums. This effort requires a shared vision from local communities through
the highest levels of national government and should be treated as an urgent
national priority.
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Appendix A

Datasets for Measuring Children’s Health
and Influences on Children’s Health

1. National Health Interview Survey (Centers for Disease Control and Preven-
tion)—A survey that assess family demographics, income, and health care
accessibility. http://www.cdc.gov/nchs/nhis.htm

2. National Health and Nutrition Examination Survey (Centers for Disease Con-
trol and Prevention)—A survey conducted by the National Center for Health
Statistics that collects information regarding the health and diet of people in
the United States through the use of interviews and a health test. http://
www.cdc.gov/nchs/nhanes.htm

3. National Mortality Data (Centers for Disease Control and Prevention)—
Data collected through death certificates related to cause of death and basic
demographics. http://www.cdc.gov/nchs/about/major/dvs/desc.htm

4. National Child Abuse and Neglect Data System (U.S. Department of Health
and Human Services)—Data collected annually on child maltreatment from
state child protective services agencies. http://nccanch.acf.hhs.gov/pubs/fact
sheets/canstats.cfm

5. Current Population Survey (Bureau of Labor Statistics and the Census Bu-
reau—A monthly survey of about 55,000 households, the CPS is the primary
source of information on the labor force characteristics of the noninstitution-
alized U.S. population. Periodic supplements provide information on school
enrollment, income, health, employee benefits, and work schedules. http://
www.bls.census.gov/cps/overmain.htm

6. Survey of Children with Special Health Care Need (Centers for Disease Con-
trol and Prevention)—A one-time survey designed to produce estimates of
the number of children with special health care needs in each state, to de-
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scribe the types of services that they need and use, to assess shortcomings in
the system of care, and to provide estimates of health care coverage for all
children. It is unclear whether it will be repeated. http://www.cdc.gov/nis/
faq_chscn.htm

7. Disease Surveillance Systems (Centers for Disease Control and Prevention)—
Disease surveillance systems provide for the ongoing collection, analysis, and
dissemination of data to prevent and control disease. Disease surveillance
data are used by public health professionals, medical professionals, private
industry, and interested members of the public. http://www.cdc.gov/ncidod/
osr/

8. National Health Care Survey (Centers for Disease Control and Prevention)—
The survey collects data on the health care field and monitors health care use,
the impact of medical technology, and the quality of care provided to a
changing U.S. population. http://www.cdc.gov/nchs/nhcs.htm

9. National Survey of America’s Families (Urban Institute)—The National Sur-
vey of American Families periodically gathers data on the well-being of chil-
dren and adults for both a national sample and for large state samples 13
states. The survey provides quantitative measures of child, adult, and family
well-being in America, with an emphasis on persons in low-income families.
The survey incorporates ways of measuring changes in child well-being de-
signed by Child Trends. http://www.urban.org/Content/Research/NewFed
eralism/AboutANF/AboutANF.htm

10. Decennial Census (U.S. Census Bureau)—The decennial census collects popu-
lation and housing data from the entire U.S. population and selective demo-
graphic data (e.g., ancestry, disability, income) from a 1-in-6 sample popula-
tion subsample. http://factfinder.census.gov/servlet/BasicFactsServlet?_lang
=en

11. National Household Survey on Drug Use and Health (formerly National
Household Survey of Drug Abuse; Substance Abuse and Mental Health Ser-
vices Administration)—A survey on the prevalence, patterns, and conse-
quences of drug and alcohol use and abuse in the United States. http://
www.samhsa.gov/oas/nhsda.htm

12. Global Youth Tobacco Survey (Centers for Disease Control and Prevention)—
World Health Organization and CDC developed the Global Youth Tobacco
Survey (GYTS) to track tobacco use among youth across countries using a
common methodology and core questionnaire. The surveillance system is
intended to enhance the capacity of countries to design, implement, and
evaluate tobacco control and prevention programs. http://www.cdc.gov/to-
bacco/global/gyts/GYTS_intro.htm

13. Youth Risk Behavior Survey (Centers for Disease Control and Prevention)—A
nationally coordinated survey of each state that identifies high-risk youth
behaviors through the use of school and classroom samples. Data from this
survey are available for participating states every 2 years, enabling the moni-
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toring of trends in risky youth behavior. http://www.cdc.gov/nccdphp/dash/
yrbs/yrbsaag.htm

14. Monitoring the Future (Survey Research Center, University of Michigan)—
Monitoring the Future is an ongoing study of the behaviors, attitudes, and
values of U.S. secondary school students, college students, and young adults.
Each year, a total of about 50,000 8th, 10th, and 12th grade students are
surveyed (12th graders since 1975, and 8th and 10th graders since 1991). In
addition, annual follow-up questionnaires are mailed to a sample of each
graduating class for a number of years after their initial participation. http://
monitoringthefuture.org/

15. National Survey of Family Growth (Centers for Disease Control and Preven-
tion)—The purpose of this survey is to provide information on marriage,
divorce, contraception, infertility, and the health of women and infants in
the United States. http://www.cdc.gov/nchs/about/major/nsfg/nsfgback.htm

16. National Mortality Follow-Back Survey (Centers for Disease Control and Pre-
vention)—Uses a sample of U.S. residents who die in a given year to supple-
ment the death certificate data with information from the next of kin or
another person familiar with the decedent’s life history. http://www.cdc.gov/
nchs/about/major/nmfs/desc.htm

17. Pregnancy Risk Assessment Monitoring System (Centers for Disease Control
and Prevention, Washington State Department of Health)—An ongoing sur-
vey that collects data before, during, and shortly after pregnancy. It provides
information on intendedness of pregnancy, use of alcohol and tobacco, baby’s
sleeping position, percentage of women breastfeeding, social support, and
battering during pregnancy. http://www.doh.wa.gov/cfh/prams/default.htm#
What

18. National Immunization Survey (Centers for Disease Control and Preven-
tion)—A list-assisted random-digit-dialing telephone survey that began data
collection in April 1994 to monitor childhood immunization. The target
population is children between the ages of 19 and 35 months living in the
United States at the time of the interview. http://www.cdc.gov/nis/

19. National Survey of Early Childhood Health (Maternal and Child Health Bu-
reau and American Academy of Pediatrics)—A national random telephone
survey with parents of over 2,000 children ages 4 to 35 months. The goal is to
improve the understanding of household experiences in conjunction with
preventive pediatric care in addition to the various methods used by families
to promote children’s health in the household. http://www.cdc.gov/nchs/
about/major/slaits/nsech.htm

20. National Household Education Surveys Program (U.S. Department of Educa-
tion)—A data collection system of the National Center for Education Statis-
tics designed to address a wide range of education-related issues. The specific
surveys included in this program include Adult Education; Before and After
School Programs and Activities; Civic Involvement; Early Childhood Pro-
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gram Participation; Household Library Use; Parent and Family Involvement
in Education; School Readiness and School Safety and Discipline. http://
nces.ed.gov/nhes/

21. National Survey of Children’s Health (Maternal and Child Health Bureau and
National Center for Health Statistics)—A partnership that is currently col-
lecting information on 2,000 children per state through a random-digit-dial-
ing telephone survey intended to identify information on demographics,
health and function status, health insurance coverage, health care access and
utilization, family and neighboring functioning, and age-specific issues. http:
//www.cdc.gov/nchs/about/major/slaits/nsch.htm

22. National Survey of Families and Households (Center for Demography, Uni-
versity of Wisconsin)—The National Survey of Families and Households
consists of three waves. The first wave was 1987–1988, the second was the 5-
year follow-up (1992–1994), and the third was from 2001 to 2002. This sur-
vey collects information on life history, including the respondent’s family
living arrangements in childhood, departures and returns to the parental
home, and histories of marriage, cohabitation, education, fertility, and em-
ployment. http://www.ssc.wisc.edu/nsfh/home.htm

23. Medical Expenditure Panel Survey (U.S. Department of Health and Human
Services)—The Medical Expenditure Panel Survey (MEPS) has four compo-
nents: (1) Household (2) Nursing Home (3) Medical Provider and (4) Insur-
ance. MEPS collects data on the specific health services used, frequency of
use, the cost of these services, how they are paid for, as well as data on the
cost, scope, and breadth of private health insurance held by and available to
the U.S. population. http://www.meps.ahrq.gov/WhatIsMEPS/Overview.
HTM#Background

24. Early Childhood Longitudinal Survey—Kindergarten Cohort  (U.S. Depart-
ment of Education)—An ongoing effort by the U.S. Department of Educa-
tion, National Center for Education Statistics that follows a nationally repre-
sentative sample of approximately 22,000 children from kindergarten
through 5th grade. Information on children’s cognitive, social, emotional,
and physical development; children’s home environment; home educational
practices; school environment; classroom environment; classroom curricu-
lum; and teacher qualifications are provided by the school, teachers, and
families. http://nces.ed.gov/ecls/kindergarten/studybrief.asp

25. National Longitudinal Survey of Adolescent Health (also known as Add Health;
Carolina Population Center)—A school-based longitudinal study of the
health-related behaviors of adolescents in grades 7 to 12 designed to explore
the causes of these behaviors, with an emphasis on the influence of social
context, such as families, friends, schools, and communities. http://www.
cpc.unc.edu/projects/addhealth/design

26. National Longitudinal Survey of Youth 1997 (U.S. Department of Labor)—A
longitudinal survey that collects information on adolescents ages 12 to 16
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who are transitioning from the school to work environments. http://www.bls.
gov/nls/home.htm
Note: The National Longitudinal Survey of Youth 1979 also provides longi-
tudinal data on an adolescent cohort and the children born to them. http://
www.bls.gov/nls/nlsy79.htm

27. National Linked Birth/Death Data (Centers for Disease Control and Preven-
tion)—Established in 1983, a research dataset comprised of linked birth and
death certificates for infants born in the United States who died before reach-
ing 1 year of age. The purpose of this linkage is to use the many additional
variables available from the birth certificate in infant mortality analysis in
order to provide insight into the major factors influencing infant mortality in
the United States. http://www.cdc.gov/nchs/products/elec_prods/subject/link
edbd.htm#description1

28. Early Childhood Longitudinal Survey—Birth Cohort (U.S. Department of Edu-
cation)—A study that provides detailed information on children’s develop-
ment, health, early care, and education that follows a nationally representa-
tive sample of approximately 13,500 children born in 2001 from 9 months of
age through the 1st grade. http://nces.ed.gov/ecls/Birth/studybrief.asp

29. Survey of Income and Program Participation (U.S. Census Bureau)—A pri-
mary purpose of this survey is to measure the receipt of benefits from federal,
state, and local programs and provide more accurate estimates on the distri-
bution and dynamics of income in the country. http://www.sipp.census.gov/
sipp/sippov98.htm

30. National Vital Statistics Data (Centers for Disease Control and Prevention,
Vital Statistics of the United States)—Statistics collected at birth, marriage,
divorce, and death and published on an annual basis. http://www.cdc.gov/
nchs/products/pubs/pubd/vsus/vsus.htm
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TABLE A-1 Data Sets for Measuring Children’s Health and Influences
on Children’s Health

Periodicity

One Contin- Longitu-
Data Source Time Periodic uous dinal

CROSS-SECTIONAL
National Health Interview Survey x
National Health and Nutrition Examination Survey x
National Mortality Data x
National Child Abuse and Neglect Data System x

(NCANDS)
Current Population Survey x
Survey of Children with Special Health Care Needs x
Disease Surveillance Systems x
National Health Care Survey x
National Survey of America’s Families x
National Birth Certificate Data x
Health Behavior of School-Aged Children
Decennial Census x
National Household Survey of Drug Abuse x
Global Youth Tobacco Survey x
Youth Risk Behavior Survey x
Monitoring the Future x
National Survey of Family Growth x
National Mortality Follow-Back Survey x
Pregnancy Risk Assessment Monitoring System x
National Immunization Survey x
National Survey of Early Childhood Health x
National Household Education Survey x
National Child Health Survey x
National Survey of Early Childhood Health, Child x

Well-Being and Welfare

LONGITUDINAL
National Survey of Families and Households x x
Medical Expenditure Panel Survey x x
Early Childhood Longitudinal Survey

Kindergarten Cohort
National Longitudinal Survey of Adolescent Health x x

(Add Health)
National Longitudinal Survey of Youth—1997 Cohort* x
National Linked Birth/Death Data x
Early Childhood Longitudinal Survey, Birth Cohort x
Survey of Income and Program Participation x
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Age Geographic Level

0-5 6-11 12-17 National State Local International

x x x x
x x x x
x x x x x x
x x x x x

x x x x x
x x x x x
x x x x x x
x x x x
x x x x
x x x x x

x x x x
x x x x x

x x x
x x x x
x x x x
x x
x x
x x

x x
x x x x
x x
x x

x
x

x x x x
x x x x
x x x

x x

x x
x x x x
x x

x x

continued
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ADMINISTRATIVE
Title V State Block Grant Performance Measurement x

System, Maternal and Child Health Programs
National Vital Statistics System x

OTHER
Aid to Families with Dependent Children (AFDC) x
Birth Defects Surveillance Systems x
Women and Infants (WIC) x
Immunization Registries x

*There is also a NLSY 1979 Cohort

TABLE A-1 Continued

Periodicity

One Contin- Longitu-
Data Source Time Periodic uous dinal
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x x x x

x x

x x x x x
x
x x
x x

Age Geographic Level

0-5 6-11 12-17 National State Local International
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Appendix B

Gaps Analysis of Measures
of Children’s Health and Influences

on Children’s Health in Select National Surveys

INTRODUCTION AND PURPOSE

This appendix examines selected national surveys to assess the current status
of children’s health measurement and monitoring at the national level. This re-
view is intended to inform an assessment of the current national approaches to
measuring children’s health using survey methods. We examined 12 national
surveys that collect information on children’s health and both its social and medi-
cal influences. Specifically, we gathered data on the design and reach of the sur-
veys (Table B-1) and on the following aspects of child health:

• Health conditions (Table B-2)
• Children’s health status, functioning, and health potential (Table B-3)
• Influences on children’s health (Table B-4)

The surveys that we reviewed encompass the vast majority of large, nationally
representative, and publicly available efforts to collect information about chil-
dren’s health and the individual, social, economic, and medical care influences of
health as defined broadly. The review incorporates both public and private initia-
tives; one-time and ongoing surveys (only the most current version); longitudinal
and cross-sectional designs; and surveys focusing on different child age groups.
While many other nationally representative studies have been conducted by indi-
vidual researchers and organizations, most of these are not publicly available and
are limited to very narrow topics, making them less useful for monitoring na-
tional child health issues over the long term. While these surveys or data collec-
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tion systems are important sources of child health information, they are not
comprehensive enough to allow for detailed examination of patterns, trends, and
disparities in health.

The surveys are ordered from left to right according to the design and fre-
quency of the survey. Organized from left to right are ongoing cross-sectional
national surveys of children’s health, followed by shorter duration or paneled
longitudinal design surveys, and then small one-time specialty surveys. For each
survey, we summarize key aspects of the design, including the frequency, origin
date, sponsor, research design, sample size, age-group focus, and respondent
(Table B-1). We then review, in Tables B-2 through B-4, the child health mea-
sures and influences on child health. Each child health topic is coded with a
somewhat arbitrary system that indicates whether the topic is measured “compre-
hensively” (defined as three or more questions), “adequately” (defined as one or
two questions), through a biological or physical mechanism (e.g., blood test),
using data from a birth certificate, or not at all. The variables examined in the
tables are organized and correspond with the structure of the report. Note: Some
questions included in the tables (e.g., MEPS) are asked only of specific age groups
(e.g., ages 5-17).

SUMMARY RESULTS OF THE REVIEW

The review identifies patterns of health topics that are commonly covered in
national health surveys as well as gaps in which topics have rarely or never been
addressed. We discuss the results with respect to whether the survey was a one-
time endeavor or an ongoing initiative in order to analyze the consistency of data
on specific topics. We also briefly discuss the measurement of race and ethnicity
across surveys because of the national focus on eliminating racial and ethnic
disparities in health.

Measurement of Children’s Health Conditions

Many of the national surveys ask parents to report on specific health condi-
tions that are common among children and adolescents. The most common con-
ditions are asthma, mental disorders (measured broadly), infectious diseases,
pregnancy among teens, and child injuries. These conditions, however, were mea-
sured in no more than half of all the surveys. While the National Health Interview
Survey (NHIS) and the National Health and Nutrition Examination Survey
(NHANES) assess the greatest breadth of conditions, NHANES collects the most
comprehensive and detailed information on specific conditions. Because NHANES
collects biological samples from children (usually a blood test) to assess the presence
of certain conditions, it also has the potential to collect things such as biomarkers.

Despite the comprehensiveness of NHIS and NHANES, there remain some
gaps in the measurement of children’s health conditions across surveys. Among
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the newer morbidities are mental health conditions such as Attention Deficit
Disorder and Attention Deficit Hyperactivity Disorder (ADD/ADHD) and depres-
sion, and these conditions (though commonly diagnosed) are usually not included
in national surveys of child health. Difficulty in identifying and measuring these
conditions (beyond parent report of diagnosis) is likely to be a barrier to more
frequent inclusion in large national surveys. Screening for the presence of a
condition, such as depression or ADHD, often involves the use of 10 or more
questions, which can take up a relatively large amount of scarce interview time.
There are other nonsurvey data sources, however, that exist for monitoring child
health conditions, including the annual National Ambulatory Medical Care Sur-
vey that collects data from medical offices about patient symptoms, diagnoses,
and ambulatory care provided.

Measures of Child Health Status, Functioning, and Health Potential

Nearly every national survey assesses some aspect of a child’s physical health.
The majority of the measures currently in national surveys relate to aspects of
physical functioning and impairments or deficits in mobility, ability to do usual
activities, or more specific deficits in hearing, vision, or speech. Some more recent
surveys have tended to adopt broader perspectives on children’s health, evaluat-
ing aspects of cognitive, emotional, and even social functioning. The broader
perspective of what constitutes health is not routinely included in ongoing sur-
veys but is rather the focus of more detailed and topic-specific one-time surveys.

The largest apparent gaps in the assessment of children’s health are in the
evaluation of health potential (or rather more positive aspects of development
and functioning). While many surveys asked about impairments in functioning,
only a handful of one-time studies actually incorporated questions about positive
developmental and functional trajectories, such as positive personal affect or self-
sufficiency. Refined understandings of health and well-being recognize that health
is more than merely the absence of illness, although this is yet to be reflected in
ongoing national surveys of children’s health.

Measures of Family and Community Influences on Health

National surveys of child health have made tremendous steps in recognizing
the importance of family determinants on child development. Nearly every sur-
vey measures race and ethnicity and some aspect of socioeconomic status (most
commonly income and education) of the family. Many of the one-time special
surveys have also recognized the contribution of family composition to children’s
health and the threats to development that are potentially associated with family
disruptions (such as divorce), parent health status, and aspects of parenting (such
as discipline and providing rich learning environments). Of particular interest is
the recent attention given to the role of child care (both formal and informal) in
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national surveys. For example, the Early Childhood Longitudinal Study—Birth
Cohort (ECLS-B) not only asks a series of questions to parents about their child
care needs and beliefs, but also interviews the care providers and directors of the
child care centers themselves. Interestingly, the ECLS-B also incorporates direct
observation of child care practices to assess the quality of care that is provided.

While substantial progress has been made with the evaluation of family influ-
ences on health, few national surveys incorporate questions about community
factors that may influence children’s health and development. Add Health is one
of the few surveys to ask questions about community socioeconomic level, com-
munity unemployment rates, physical safety in the community (e.g., school and
housing safety), and aspects of the social organization of the neighborhood (e.g.,
social cohesion, diversity, and social networks). Uniquely, Add Health further
incorporates the use of direct observation of neighborhoods to note the safety of
the neighborhood, housing adequacy, and other factors. While these community
factors are increasingly known to influence children’s health, they are rarely in-
cluded in ongoing national surveys.

Measurement of Health System Influences on Health

National surveys of child health also frequently assess the influences of health
systems on children’s health and development, most often incorporating measures
of access to care and health service use. Ongoing surveys also seem to focus on
childhood immunizations in order to support national efforts to monitor children’s
immunization status. Health insurance is covered in all but three of the surveys.

Measures of quality of health care, particularly those examining more quali-
tative aspects of care (e.g., patient-provider interpersonal factors), are under-
represented in the ongoing national surveys. Coordination of care is nearly non-
existent in the surveys, with the exception of the National Survey of Children
with Special Health Care Needs, which examines experiences of children with
special health care needs. Relatively little information is provided on the content
of care, particularly the receipt of childhood preventive services other than im-
munizations. The National Survey of Early Childhood Health (NSECH) com-
prehensively asks parents about preventive services they have received, and
uniquely ascertains whether the parents who did not receive the services would
have found them helpful. This allows for some analyses of missed opportunities
to provide needed preventive care. The NSECH is a one-time endeavor, but it
may serve as a model for incorporation of preventive care questions into ongo-
ing national surveys.

CONCLUSION AND FUTURE CONSIDERATIONS

When considered together, this collection of national surveys covers a very
large number of domains of children’s health and many family, community, and
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medical influences on their health and development. When considered individu-
ally (because information from across surveys can rarely be combined), there
remain substantial gaps in what is measured for children, particularly regarding
positive functioning or health potential for children, family, or parenting pro-
cesses, neighborhood and community influences, and aspects of health care qual-
ity. Moreover, with the exception of preventive care, there is almost no attempt to
tailor measures to appropriate age groups or make them age-specific.

While recurrent surveys such as NHIS are well established and structured to
routinely collect standard information about child health, their established nature
makes them somewhat resistant to change other than through special supple-
ments. The NHANES is, perhaps, one exception because it already collects bio-
logical samples from children, and these could be used to easily screen for addi-
tional biomarkers. Despite these gaps in measurement, a number of one-time
surveys have successfully collected data on measures at the forefront of children’s
health issues. Collection of these data not only demonstrates that these issues can
be successfully measured, but also serves as a testing ground for the validity and
reliability of the measures, easing their transition into other ongoing national
surveys.
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TABLES B-1 THROUGH B-4 FOLLOW
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TABLE B-1 Descriptive Characteristics of 12 National Surveys of Children’s
Health

Descriptive Add
Characteristics NHIS NHANES MEPSa YRBS NLSYb Health

Year 2002 1994–2004 2002 2003 1997 2001–2002

Origination 1957 1971 1996 1991 1997 1994–1995

Sponsor(s) NCHS/ NCHS/ AHRQ NCHS/ DOL NICHD
CDC CDC CDC

Frequency Annual Annual Annual 2 years Various 3 waves,
since 1999 1 and 6

years

Design CS CS CS panels CS L L

Sample size N = N = 5085 N = 11,500 N = 13,000 N = 8,984 N = 20,745
12,524; <20 years, children/ adolescents adolescents adolescents
26,191 4,880 adults year
children
in person
file

Age group All ages All ages <18 years 14–17 years 12–16 years <18 years

Respondent Adult Adult Household Adolescent Adolescent Adolescent
respondent and adult and adult

NHIS = National Health Interview Survey; NHANES = National Health and Nutrition Examination
Survey; MEPS = Medical Expenditure Panel Survey; YRBS = Youth Risk Behavior Survey; NLSY =
National Longitudinal Survey of Youth; Add Health = National Longitudinal Survey of Adolescent
Health; NSFH = National Survey of Families and Households; ECLS-K = Early Childhood Longitudi-
nal Study Kindergarten Class; ECLS-B = Early Childhood Longitudinal Study-Birth Cohort; NHES =
National Household Education Surveys; NSECH = National Survey of Early Childhood Health; NS-
CSHCN = National Survey of Children with Special Health Care Needs
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NSFH ECLS-K ECLS-B NHES NSECH NS-CSHCN

2001–2002 2002 2001 2003 2000 2000–2002

1987–1988 1998–1999 2001 1991 2000 2000–2002

NICHD/ NCES NCES NCES CDC/AAP MCHB
NIA

3 waves: Fall and 5 waves: Approx. One time One time
5 and 8 Spring 9 months every 2
years K and 1st. to 6 years years

Spring
3rd and 5th.

L L L CS CS CS

N = 2,500 N = 22,000 N = 10,700 Varies: N = 2,068 N = 37,500
children children children N = 7,000– children children

22,000

<18 years 5–10 years 9 months Varies: 4–35 <18 years
to 6 years but always months

includes
<18 years

Child and Adult, child, Adult, child, Adult and Adult Adult
adult school records child care adolescent

provider,
observation,
and birth
certificate

CS = Cross-sectional study design
L = Longitudinal study design

aPrior to 1996, the MEPS was conducted in 1977 and 1987.
bThe NSLY was started in 1979 with an original cohort of 12,686 children ages 14–22 that was
interviewed annually until 1994. In this review, we focus only on a more recent and separate NSLY
cohort study that began in 1997.
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TABLE B-2 Child Health Condition Categories (by ICD9 Code) with Selected
Highlights

ICD9 Code Health Conditions, Disorders, or Diseases NHIS NHANES MEPS

001–139 Infectious and parasitic diseases ● ❍●● ●

042: AIDS ❍

079: Syphilis ❍●

055: Measles ❍

140–239 Neoplasms ●● ●

240–279 Endocrine, nutritional, metabolic ●

250: Diabetes mellitus ● ❍●● ●

280–289 Blood and blood-forming organs ● ● ●

280: Iron-deficiency anemia ● ❍●

984: Lead poisoning ❍●

290–319 Mental disorders ●● ●● ●●

300: Depression ●● ●

314: ADD/ADHD ● ●● ●

315: Mental retardation ● ●

320–389 Nervous system & sense organs ●● ●

390–459 Circulatory system ● ●

460–519 Respiratory system ●● ●● ●

493: Asthma ●● ●● ●

520–579 Digestive system ● ● ●

521: Oral health (cavities, etc) ❍ ●

580–629 Genitourinary system
630–676 Pregnancy, childbirth, puerperium ❍● ●

635: Abortion
680–709 Skin and subcutaneous tissue ● ❍●● ●

710–739 Musculoskeletal/connective tissue ● ●

740–759 Congenital abnormalities ● ●

760–779 Conditions in perinatal period
765: Low birthweight ● ●

765: Very low birthweight ● ●

780–799 Symptoms/ill-defined conditions ● ●

800–999 Injury and poisoning ● ●

995: Child abuse
V01–V82 Supplemental influences on health

V22: Pregnancy ●

E800–E999 Supplemental injury, poisoning ●

E950–959: Suicide
Chronic condition (general measure)

NHIS = National Health Interview Survey; NHANES = National Health and Nutrition Examination
Survey; MEPS = Medical Expenditure Panel Survey; YRBS = Youth Risk Behavior Survey; NLSY =
National Longitudinal Survey of Youth; Add Health = National Longitudinal Survey of Adolescent
Health; NSFH = National Survey of Families and Households; ECLS-K = Early Childhood Longitudi-
nal Study Kindergarten Class; ECLS-B = Early Childhood Longitudinal Study-Birth Cohort; NHES =
National Household Education Surveys; NSECH = National Survey of Early Childhood Health; NS-
CSHCN = National Survey of Children with Special Health Care Needs
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●● Construct is measured “comprehensively” (i.e., at least 3–4 questions used to gather informa-
tion on a topic).

● Construct is measured “adequately” (i.e., only 1–2 questions used to gather information on a
topic).

❍ Construct is measured through a biological or physical mechanism (e.g., withdrawal of a blood
sample or physical exam).

bc Construct is measured using data from birth certificates.

YRBS NLSY Add Health NSFH ECLS-K ECLS-B NHES NSECH NS-CSHCN

● ●

●❍

● ●

● ●

● ●

● ●

● ● ● ●●

● ●

● ●●

● ● ●

● ●

● ● ●

● ● ● ●

● ● ● ● ●

●

● ● ●● ● bc
● ●

● ●

●

bc
● bc ●

● ● ● bc ● ●

● ● bc ● ●

●

● ● ●●

●

● ● ●● ●

● ●

● ● ● ●●
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TABLE B-3 Child Health Status, Functioning, and Health Potential Measures

Health Measures NHIS NHANES MEPS

I. Functioning
A. Physical functioning

1. Diseases ● ❍● ●

2. Injuries ● ●

3. Impairments
Limitations in mobility ● ● ●

Impairments needing wheelchair, etc. ● ● ●

Gross and fine motor deficits ●

Hearing difficulty, deafness ● ●●

Vision difficulty, blindness ●● ❍● ●●

Speech difficulty ●

Delays in growth or development
Measurement of height ● ● ●

Measurement of weight ● ●● ●●

Restriction of usual activities ●● ●● ●●

Limitations due to oral health ●

4. Symptoms
B. Psychological functioning

1. Cognitive functioning
Alertness problems
Confusion problems ●●

Inattentiveness ●

Concentration difficulty ●

Problem-solving deficits
Language use/comprehension deficits
Reading difficulty
Learning disability ● ●●

2. Emotional functioning
Limitations in usual activities ● ●

Attachment problems
Negative affect, mood, or depression ● ●●

Consideration of suicide
Infant temperament
Temperament problems ● ●

Anxious, nervous, or worrisome ● ●

Trouble with self-regulation
Poor self-esteem and self-perception
Negative body image
Self-sufficiency problems
Difficulty getting to sleep ●

C. Social functioning
Relational capacity deficits ● ●

Cooperation problems ●

Poor integration or connection
Conduct/delinquency problems ●● ●

Poor academic performance
School days missed ● ●

Key on page 271
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continued

YRBS NLSY Add Health NSFH ECLS-K ECLS-B NHES NSECH NS-CSHCN

● ● ● ● ● ●

● ● ● ●

● ● ● ●

● ● ●

●● ●

● ● ● ● ●

● ● ● ● ●

● ● ● ●

● ● ●

● ● ● ❍ ❍

● ● ● ❍ ❍

● ● ●

●

●●

● ●

● ● ●

●●

● ●●

●

● ●● ● ●

● ●

●

● ● ●● ● ●

●● ●● ●●

●

●● ●● ● ● ●● ●

●● ● ●● ●

●● ●● ●

● ●● ●●

● ● ●

● ●● ● ●

● ●

●●

●● ●● ●● ● ●●

●● ●● ● ●● ●●

●● ●● ● ● ● ●
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School drop out ●

II. Health potential
A. Physical well-being

Self-assessed physical health ● ●

Self-assessed oral health ●

Changes in physical health status ● ● ●

Gross and fine motor coordination
Positive growth or development
Participation in usual activities ●

Developmental milestones
B. Psychological well-being

1. Cognitive well-being
Intelligence (IQ)
Alertness
Attentiveness
Problem-solving ability
Language use/comprehension ability
Reading level or frequency
Task persistence ●

Curiosity
Creativity

2. Emotional well-being
Obedience/compliance ●

Self-assessed mental health status ●

Independence
Positive personal affect or mood ●

Positive temperament ●

Impulse control
Self-esteem and self-perception
Positive body image
Self-sufficiency

C. Social well-being
Relational capacity (parents, peers) ●

Cooperativeness
Integration/connection (e.g. sports) ●

School readiness
Academic performance ●

High school completion ●

College plans/admission
D. Resilience (e.g., seldom gets sick) ●●

NHIS = National Health Interview Survey; NHANES = National Health and Nutrition Examination
Survey; MEPS = Medical Expenditure Panel Survey; YRBS = Youth Risk Behavior Survey; NLSY =
National Longitudinal Survey of Youth; Add Health = National Longitudinal Survey of Adolescent
Health; NSFH = National Survey of Families and Households; ECLS-K = Early Childhood Longitudi-
nal Study Kindergarten Class; ECLS-B = Early Childhood Longitudinal Study-Birth Cohort; NHES =
National Household Education Surveys; NSECH = National Survey of Early Childhood Health; NS-
CSHCN = National Survey of Children with Special Health Care Needs

TABLE B-3 Continued

Health Measures NHIS NHANES MEPS
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●● Construct is measured “comprehensively” (i.e., at least 3–4 questions used to gather informa-
tion on a topic).

● Construct is measured “adequately” (i.e., only 1–2 questions used to gather information on a
topic).

❍ Construct is measured through a biological or physical mechanism (e.g., withdrawal of a blood
sample or physical exam).

bc Construct is measured using data from birth certificates.

●● ● ●

● ● ● ● ●

● ● ●

●

●●

●● ●

●●

●

● ● ●

●● ●● ●

●● ● ●●

●● ● ●

●

●

●

● ● ●

●

● ● ●

●● ●● ●

●● ●● ● ● ●

● ● ●

● ●

●● ●●

●

●● ●● ●● ● ●

●● ●

● ●● ●● ●● ●●

●● ●●

● ●● ●● ●● ●● ●●

●● ●● ●●

●● ●● ●●

●●

YRBS NLSY Add Health NSFH ECLS-K ECLS-B NHES NSECH NS-CSHCN
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TABLE B-4 Influences on Children’s Health

Health Measures NHIS NHANES MEPS

I. Children’s biology
1. Genetics
2. Body burdens
3. Biomarkers ❍

4. Body composition ❍●

5. Body anthropometry ❍

6. Cardiovascular fitness ❍

7. Blood pressure ❍●

II. Children’s behavior
1. Child social behaviors

Peer contacts and support networks
Romantic relationships
Peer pressures/influences
Employment/volunteering ●

Civic involvement
2. Child health risk behaviors

Smoking/chewing tobacco ❍●●

Alcohol use/riding drunk ●●

Drug use ●●

Overeating/undereating/dieting ●●

Excessive television watching ●●

High-risk sexual activity ●●

Carrying a weapon to school
Perceptions of risk

3. Child health promotion behaviors
Seat belt use ●

Exercise frequency/intensity ●●

Nutrition adequacy ●●❍

Getting adequate sleep
Sunscreen use ●●

Use of bicycle/motorcycle helmets
Eye protection during sports ●(periodic)

4. Illness management behaviors
Belief in medical care
Compliance with treatments
Attendance of scheduled visits
Parent receipt of health education
Child receipt of health education

III. Social environment
A. Family

1. Family composition and size
Single vs. two-parent families ● ●

Family disruption (e.g., divorce) ● ●

Maternal age (e.g., teen birth) ●

Foster care/guardian ● ●

Number/spacing of children
Relocation and mobility ●

Key on page 283
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continued

YRBS NLSY Add Health NSFH ECLS-K ECLS-B NHES NSECH NS-CSHCN

❍ ●

❍

❍ ❍

●● ●● ●● ●

●● ●● ●●

●● ●● ● ●●

●● ●● ●● ●●

●● ●●

●● ●● ●● ●

●● ●● ●● ●

●● ●● ●●

●● ● ●● ●

● ●● ●● ●● ●● ● ●

●● ●● ●● ●

●● ●● ●

●● ●●

● ● ●

●● ●● ●● ●●

●● ● ●● ● ●

● ●●

●●

● ●

● ●

●

●●

● ●●

●● ● ●● ●● ●● ● ● ●

●● ● ●● ●● ●● ●

●● ●● ●● ● ●

●● ● ●● ●● ● ● ●

●● ● ●● ●● bc ● ● ● ●

●● ● ●● ●● ● ● ●
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2. Socioeconomic status
Family income ●● ●● ●●

Difficulty paying for basic needs ●

Receipt of TANF ●● ●●

Receipt of SSI ●● ●

Receipt of WIC ● ●

Rental assistance/public housing
Food insecurity ●● ●●

Receipt of food stamps ● ●

Participation in early intervention ● ●●

Special education ●● ●

Individualized education program
Free or reduced price lunch ●●

Maternal/paternal education ●● ● ●●

Maternal/paternal employment ●● ●● ●●

4. Parent health, mental health, substance use
Parent health ●● ●●

Parent/partner support or arguing
Maternal depression ● ●

Maternal frustration
Maternal stress
Parent social support
Parent concerns about child health
Parent exercise behaviors ●● ●

Parent smoking ●● ●● ●

Parent alcohol and drug use ●● ●●

5. Pregnancy issues
Whether the pregnancy was wanted
Receipt of prenatal care
Prepregnancy weight
Supplement use during pregnancy
Use of fertility treatments

6. Parenting
Paternal involvement/closeness
Breastfeeding ●●

Routines for sleeping, feeding
Childrearing belief (age to toilet train)
Parenting style (authoritarian, etc.)
Time spent with children
Monitoring and supervision
Supportive nature
Discipline
Use of child care ●

7. Family learning environments
Home schooling ●

Reading to children

TABLE B-4 Continued

Health Measures NHIS NHANES MEPS
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continued

●● ● ●● ●● ●● ● ●● ●

● ●● ●● ●● ●

●● ● ● ● ●

●● ● ● ●

●● ● ● ●● ● ●

●●

● ●● ●● ●

●● ● ● ● ●

● ● ●

● ●● ● ●

●● ● ●

●● ●●

●● ● ●● ●● ●● ● ● ●

●● ● ●● ●● ●● ●● ●

●● ● ●● ● ●●

●● ● ●●

● ●● ●● ●● ●●

●● ●

●● ●

●● ●● ●● ●

●●

● ● ●●

● ●●

● ●

● bc ●●

●

● ●

●

●● ● ●●

● ●● ●●

● ●● ●● ●● ● ●●

●●

●● ● ●● ●● ●● ●● ●●

●● ●● ●● ●● ●● ● ●

● ● ●● ●● ●●

● ●● ●● ●● ●● ●

● ● ●● ●● ●● ● ●●

●● ●● ●● ●● ●● ●●

●●

●● ●● ●● ● ●

YRBS NLSY Add Health NSFH ECLS-K ECLS-B NHES NSECH NS-CSHCN
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Socialization and play
Participation in school activities
Providing learning opportunities
Assisting with homework/projects
Use of after school programs
Availability of a computer at home

8. Family provision of safe environments ●(periodic)
Car seats and seat belts
Use of smoke detectors
Reduce hot water temperature
Cabinet locks or safety latches
Covering electrical sockets
Baby gates and other barriers
Water safety supervision
Have syrup of Ipecac
Safe storage of firearms

B. Community
1. Neighborhood demographics and SES

Geographic setting (e.g., rural)
Community socioeconomic level
Unemployment rates
Relative income distribution
Affordable housing

2. Neighborhood institutions
Preschool availability and use ●

Head Start availability and use ●

Schools and class size
Social (e.g., library/community centers)
Child care programs
Police protection

3. Social organization of neighborhood
Social cohesion (trust and values)
Social control (monitoring)
Social connection (e.g., to school)
Social interaction and networks

C. Culture
Race/ethnicity ●● ● ●●

English-language proficiency ●● ●

Culture, beliefs, practices
Citizenship or immigration status ● ● ●

Acculturation ● ●● ●

D. Discrimination
Diversity and segregation
Racism, classicism, etc.

TABLE B-4 Continued

Health Measures NHIS NHANES MEPS
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continued

● ●● ●● ●● ●● ●●

● ● ●● ●● ● ●●

●● ●● ●● ●● ●●

● ● ●● ●●

●● ●●

● ● ●● ● ●

●

●

●

●

●

●

●

●

●● ●

● ●● ● ● ●

● ●● ●

● ●●

●

●

● ● ●●

●● ● ●●

● ● ●● ●

● ●●

●

●● ●

●

●● ●● ●● ●●

●● ●● ●

● ●● ●● ● ● ●● ● ●● ●

●● ● ● ●● ● ●

●● ● ●

●● ● ● ● ●

● ● ●

● ●

YRBS NLSY Add Health NSFH ECLS-K ECLS-B NHES NSECH NS-CSHCN



282 APPENDIX B

IV. Physical environment
A. Micro-environment

1. Prenatal exposures
Nonconcurrent exposures
Concurrent exposures (e.g., smoking) ●

2. Postnatal exposures
Air pollutants ●●

Water pollutants
Food contaminants
Infectious agents ❍

Chemicals (e.g., lead) and pesticides ❍●●

Noise
Radiation (UV and Ionizing)

B. Macro-environment
1. Physical exposures

Noise and unwanted sound
Environmental air pollution/ozone

2. Physical safety and security
Housing adequacy ●●

Housing safety (e.g., lead paint) ●(periodic) ●●

School safety (e.g., playground)
Recreational safety (e.g., parks)
Pedestrian safety (e.g., crosswalks)
Vehicle accidents (e.g., car, bike)
Community/school safety (violence)

V. Services (health services)
A. Structure

1. Health insurance coverage and type ●● ●● ●●

Public vs. private sponsorship ●● ●● ●●

Comprehensiveness of benefits ●

Cost-sharing requirements ●● ●●

Gaps in coverage ● ● ●●

2. Managed care plan restrictions
Gatekeeping restrictions ●● ●● ●●

Network restrictions ●● ●● ●●

Provider incentives
3. Regular source/provider of care ● ● ●

Specialty and training ● ●

Demographics (gender, race, or age) ●●

Language ●

4. Setting of care
Clinic vs. private office ● ● ●

Health center (e.g., CHC) ●

Staffing and resources
Geographic location
Service capacity

TABLE B-4 Continued

Health Measures NHIS NHANES MEPS
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continued

●●

●● ●●

●● ●

●● ●● ●●

●

●

●

●● ●● ●● ● ● ●

● ● ● ●● ● ●● ●●

● ● ● ● ● ●● ●●

●

● ●● ●●

● ●

●

● ● ●

● ●

●

● ● ● ●

● ● ●

●

YRBS NLSY Add Health NSFH ECLS-K ECLS-B NHES NSECH NS-CSHCN
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B. Process of care
1. Accessibility ● ●●

Waiting time for/at appointment ●

Distance/transportation to office ●

Phone contact with provider ● ●

Delayed or missed care/prescriptions ● ● ●

Difficulty obtaining referrals ●

2. Continuity of care
Same provider for sick and well care ● ●

Same provider seen regularly ●

Length of time with same provider
3. Interpersonal manner

Duration of medical visit
Enough time to ask questions ●

Provider listens/answers questions ●

Support and partnership in care ●●

4. Comprehensiveness of services
Developmental assessment
Use of reminders for immunizations
Anticipatory guidance ●●

Injury prevention guidance ●●

Psychosocial counseling
Lead poisoning screening
Reproductive counseling/screening

5. Coordination of care
Need for coordination
Type of care coordinator
Actions of the provider/coordinator ●

Communication among providers
Communication with school/teacher
Receipt of Title V services

6. Family-centered care
7. Cultural competence ●

C. Utilization/receipt of care
1. Primary care

Well-child/routine checkup visits ● ●

Physician visits ● ● ●

Vision visits ● ●

Dental visits ● ●● ●

Prescription medication (use) ● ● ●

2. Up-to-date immunization schedule ●

Hepatitis A ● ❍●

Hepatitis B ● ❍●

DTP (diphtheria, tetanus, pertussis) ●

MMR (measles, mumps, rubella) ● ❍

IPV (inactivated polio) ●

TABLE B-4 Continued

Health Measures NHIS NHANES MEPS
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continued

● ●

● ●

● ●

● ●

● ● ●● ●

●

●

●

● ●

● ●

●

●

●

●●

●●

●●

●

●

●

●

●

●

●

●●

● ● ● ● ● ●

● ● ● ● ●

● ● ●

● ● ● ● ●

● ● ● ●

YRBS NLSY Add Health NSFH ECLS-K ECLS-B NHES NSECH NS-CSHCN
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Hib (Haemophilus influenzae) ●

Varicella ● ❍

Influenza ●

Pneumococcal ● ●

3. Specialty and tertiary care
Specialist visits ● ●

Mental health visits ● ● ●

Receipt of special therapy ●●

Hospitalization admission ● ● ●

Emergency department visit ● ● ●

Surgical procedures ● ●

Home care from professional ● ●

NHIS = National Health Interview Survey; NHANES = National Health and Nutrition Examination
Survey; MEPS = Medical Expenditure Panel Survey; YRBS = Youth Risk Behavior Survey; NLSY =
National Longitudinal Survey of Youth; Add Health = National Longitudinal Survey of Adolescent
Health; NSFH = National Survey of Families and Households; ECLS-K = Early Childhood Longitudi-
nal Study Kindergarten Class; ECLS-B = Early Childhood Longitudinal Study-Birth Cohort; NHES =
National Household Education Surveys; NSECH = National Survey of Early Childhood Health; NS-
CSHCN = National Survey of Children with Special Health Care Needs

TABLE B-4 Continued

Health Measures NHIS NHANES MEPS
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●● Construct is measured “comprehensively” (i.e., at least 3–4 questions used to gather informa-
tion on a topic).

● Construct is measured “adequately” (i.e., only 1–2 questions used to gather information on a
topic).

❍ Construct is measured through a biological or physical mechanism (e.g., withdrawal of a blood
sample or physical exam).

bc Construct is measured using data from birth certificates.

● ● ● ●

● ● ● ● ●

● ● ● ●

● ● ●

● ● ●

● ●

YRBS NLSY Add Health NSFH ECLS-K ECLS-B NHES NSECH NS-CSHCN
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Appendix C

Selected Indicators from
National Children’s Data Syntheses

This appendix highlights the types of measures used in national initiatives
that present indicators on various aspects of children’s health and may
provide a useful reference for states and localities interested in developing

state or local indicators. Details regarding specific data used to produce indicators
are typically available on the web site of the data collection agency.

America’s Children and the Environment

http://www.epa.gov/envirohealth/children/

A report by the U.S. Environmental Protection Agency, produced for the first
time in 2000 and updated in 2003. It presents key information on the environ-
mental exposures, biomonitoring, and environmentally related diseases that af-
fect children’s health and well-being. The measures in the report are based on
data collected from state and federal agencies.

Frequency
Measure/Indicator Age Measured Level

Common air pollutants (1): percentage of Children Annually: County
children living in a county in which at least ≤ 18 yrs 1990–1998
one air quality standard was exceeded
during the year

Common air pollutants (2): percentage of Children Annually: County
children’s days that were designated as ≤ 18 yrs 1990–1998
having “unhealthy” air quality
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Hazardous air pollutants: percentage of Children 1990 County
children living in counties where at least ≤ 18 yrs
one hazardous air pollutant concentration
was greater than a health benchmark

Environmental tobacco smoke: percentage of Children 1994, 1996, National—
homes with children under 7 in which < 7 yrs 1999 (total of based on
someone smokes on a regular basis 10 target national

years) survey

Drinking water standards: percentage of Children Annually: Nationala

children served by public water systems ≤ 18 yrs 1993–1998
that exceeded a maximum contaminant
level or violated a treatment standard

Nitrates and nitrites: percentage of children Children Annually: Nationala

living in areas served by public water ≤ 18 yrs 1993–1998
systems in which the nitrate/nitrite
standard was exceeded

Monitoring and reporting: percentage of Children Annually: Nationala

children living in areas with major ≤ 18 yrs 1993–1998
violations of drinking water monitoring
and reporting requirements

Pesticide residues in foods: percentage of Annually: Nationala

fruits, vegetables, grains, dairy, and processed 1993–1998
foods with detectable pesticide residues

Hazardous waste sites (1): percentage of Children Every 2 years: County
children living in counties with Superfund ≤ 18 yrs 1990–2000
sites

Hazardous waste sites (2): percentage of Children Every 2 years: County
children living in counties that had Superfund ≤ 18 yrs 1990–2000
sites in 1990

Concentrations of lead in blood (1): average Children 1976–1980, Nationala

concentrations of lead in blood for children ≤ 5 yrs 1988–1991,
5 and under 1992–1994

Concentrations of lead in blood (2): Children 1992–1994 Nationala

percentage of children ages 1–5 with 1–5 yrs
concentrations of lead in blood greater than
10 micrograms per deciliter

Frequency
Measure/Indicator Age Measured Level
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Respiratory diseases (1): percentage of Children Annually: Nationala

children under 18 with asthma and chronic ≤ 18 yrs 1990–1996
bronchitis

Respiratory diseases (2): percentage of Children 1997–1998 Nationala

children under 18 with asthma ≤ 18 yrs

Respiratory diseases (3): asthma Children Annually: Nationala

hospitalization rate for children 0–14 0–14 yrs 1987–1998

Childhood cancer (1): cancer incidence and Children Annually: Nationala

mortality for children under 20 ≤ 20 yrs 1975–1995

Childhood cancer (2): cancer incidence for Children Annually: Nationala

children under 20 by type ≤ 20 yrs 1973–1996

aBased on data reported to rather than collected by the federal government.

America’s Children: Key National Indicators of Well-Being

http://www.childstats.gov/americaschildren/

A report by the Federal Interagency Forum on Child and Family Statistics
that includes federal and state statistics on the health and well-being of children
and their families. The report includes indicators of well-being within the param-
eters of economic security, health, behavior, and social environment and educa-
tion in addition to key contextual measures.

Frequency
Measure/Indicator Age Measured Level

Child poverty and family income: percentage Children Annually: National
of related children under age 18 in poverty ≤ 18 yrs 1980–2000
by family structure

Child poverty and family income: percentage Children Annually: National
of related children under age 18 relative to ≤ 18 yrs 1980–2000
the poverty line

Secure parental employment: percentage of Children Annually: National
children under age 18 living parents with at ≤ 18 yrs 1980–2000
least one parent employed full time all year

Housing problems: percentage of households Children 1978, 1983, National
with children under age 18 that report ≤ 18 yrs 1989, 1993,
housing problems 1995, 1997,

1999

Frequency
Measure/Indicator Age Measured Level
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Food security and diet quality (1): percentage Children Annual: National
of children under age 18 in households ≤ 18 yrs 1995–2000,
experiencing food insecurity reporting child however 1996
hunger and 1997

omitted
because not
relevant for
comparison

Food security and diet quality (2): percentage Children 1994–1996, National
of children ages 2 to 5 and 6 to 9 with a 2–5 yrs 1998
good diet 6–9 yrs

Access to health care: percentage of children Children Annual: National
under age 18 covered by health insurance ≤ 18 yrs 1987–2000,

1999 and
2000 not
comparable
with earlier
years

Access to health care: percentage of children Children Annual: National
under age 18 with no usual source of health ≤ 18 yrs 1993–2000,
care by type of health insurance 1997–2000

not comparable
with earlier
years

General health status: percentage of children Children Annual: National
under age 18 in very good or excellent ≤ 18 yrs 1984–2000,
health 1997–2000

not comparable
with earlier
years

Activity limitation: percentage of children Children 2000 National
ages 5 to 17 with any limitation in activity 5–17 yrs
resulting from chronic conditions

Childhood immunization: percentage of Children Annual: National
children ages 19 to 35 months who received 19–35 mos 1994–2000
combined series immunization coverage

Low birthweight: percentage of infants Children Annual: National
weighing less than 5.5 pounds at birth < 5.5 lbs 1980–2000

Infant mortality: deaths before the first Children Annual: National
birthday per 1,000 live births < 1 yr 1983–1991,

1995–1999

Frequency
Measure/Indicator Age Measured Level
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Child mortality (1): deaths per 100,000 Children Annual: National
children ages 1 to 4 1–4 yrs 1980–1999

Child mortality (2): deaths per 100,000 Children Annual: National
children ages 5 to 14 by race and by cause 5–14 yrs 1980–1999
of death

Adolescent mortality: deaths per 100,000 Children Annual: National
adolescents 15 to 19 by cause of death 5–19 yrs 1980–1999

Adolescent mortality: injury deaths per Children 1999 National
100,000 adolescents 15 to 19 by gender, 5–19 yrs
race, and type of injury

Adolescent births: births per 1,000 females Females Annual: National
ages 15 to 17 15–17 yrs 1980–2000

Regular cigarette smoking: percentage of Children Annual: National
8th grade students who reported smoking 8th, 10th, 1980–2001
daily in the previous 30 days and 12th

grades

Alcohol use: percentage of 8th grade students Children Annual: National
who reported having five or more alcoholic 8th, 10th, 1980–2001
beverages in a row in the last 2 weeks and 12th

grades

Illicit drug use: percentage of 8th grade Children Annual: National
students who have used illicit drugs in the 8th, 10th, 1980–2001
previous 30 days and 12th

grades

Youth victims and perpetrators of serious Children Annual: National
violent crimes: rate of serious violent crime 12–17 yrs 1980–2000
victimization per 1,000 youth ages 12 to 17

Youth victims and perpetrators of serious Children Annual: National
violent crimes: serious violent crime 12–17 yrs 1980–2000
offending rate by youth ages 12 to 17

Family reading to young children: percentage Children 1993, 1995, National
of children ages 3 to 5 who are read to 3–5 yrs 1996, 1999,
every day by a family member 2001

Early childhood care and education: Children 1991, 1993 National
percentage of children ages 3 to 5 who are 3–5 yrs not comparable
enrolled in early childhood centers for later years

1995, 1996,
1999, 2001

Frequency
Measure/Indicator Age Measured Level
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Mathematics achievement (0–500 scale): Children 9, 1982, 1986, National
average mathematics scale score of 9-, 13- 13, 17 yrs 1990, 1992,
and 17-year-olds 1994, 1996,

1999

Reading achievement (0–500 scale): average Children 9, 1980, 1984, National
reading scale score of 9-, 13- and 17-year- 13, 17 yrs 1988, 1990,
olds 1992, 1994,

1996, 1999

High school academic course-taking: High school 1982, 1987, National
percentage of high school graduates who graduates 1990, 1992,
completed high-level coursework in 1994, 1998
mathematics, science, English, or foreign
language

High school completion: percentage of young Young adults Annual: National
adults ages 18 to 24 who have completed 18–24 yrs 1980–2000
high school

Youth neither enrolled in school nor working: Children Annual: National
percentage of youth ages 16 to 19 who are 16–19 yrs 1984–2001
neither in school nor working

Higher education: percentage of high school Young adults Annual: National
graduates ages 25 to 29 who have 25–29 yrs 1980–2001
completed a bachelor’s degree or higher

Children of at least one foreign-born parent: Children Annual: National
percentage of children under age 18 by ≤ 18 yrs 1994–2001
nativity of child and parents

Child Health USA

http://www.mchirc.net/CH-USA.htm

An annual report by the Health Resources and Service Administration of the
U.S. Department of Health and Human Services composed of secondary data for
59 health status indicators summarized both graphically and textually, including
long-term trends.

Frequency
Measure/Indicator Age Measured Level

Related children under 18 years of age living Children 1970, 1980, National
in families below 100% of poverty level by ≤ 18 yrs 1990, 1998,
race/ethnicity 1999

Frequency
Measure/Indicator Age Measured Level
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Related children under 18 years of age living Children 1999 National
in families below 100% of poverty level, by ≤ 18 yrs
household status

Status school dropout rates for ages 16–24 by Children Annual: National
race/ethnicity 16–24 yrs 1988–1999

Mothers in the workforce Children Every 5 National
6–17 yrs years—

1980–2000

Hours per week spent in child care by Children 1997 National
children under 5 with working mothers < 5 yrs

Percentage distribution of births by maternal N/A 1999 National
age, by race

Breastfeeding by race N/A Annual: National
1990–1999

Percentage of infants born at low birthweight N/A Annual: National
by race 1984–1999

Percentage of infants born at very low N/A Annual: National
birthweight by race 1984–1999

Comparison of national infant mortality rates N/A 1997 International,
National

U.S. infant mortality rates by race of mother N/A Annual: National
1980–1999

Preliminary neonatal mortality rates by race N/A 1999 National
of mother

Preliminary postneonatal mortality rates by N/A 1999 National
race of mother

Maternal mortality rates by race of mother N/A Annual: National
1975–1998

Number of cases of reportable vaccine- Children 1999 National
preventable diseases among children under 5 < 5 yrs

Percentage of child abuse and neglect victims N/A 1999 National
by type of maltreatment

Sources of maltreatment reports N/A 1999 National

Frequency
Measure/Indicator Age Measured Level
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Pediatric aids by race/ethnicity and exposure N/A 1981–2000 National
category

Major causes of hospitalization by age Children 1999 National
1–21 yrs

Discharge rate of patients 1–14 years old for Children Annual: National
selected diagnosis 1–14 yrs 1985–1999

Leading causes of death in children ages 1–14 Children 1999 National
1–14 yrs

Childhood deaths due to external cause, by Children 1999 National
cause and age 1–14 yrs

Adolescent birth rates, by age and race of N/A 1999 National
mother

Percentage of high school students who have Children 9th, 1999 National
ever had sexual intercourse, by grade and 10th, 11th,
gender and 12th

grades

Sexual activity and condom use in high school Children 9th, 1999 National
students 10th, 11th,

and 12th
grades

Rates of sexually transmitted disease per Young adults 1999 National
100,000 adolescents by age and race 15–24 yrs

Adolescent AIDS cases, by race/ethnicity and Children 1981–1999 National
exposure category for ages 13–19 13–19 yrs

Adolescent AIDS cases by gender and Children 1981–1999 National
exposure category for ages 13–19 13–19 yrs

Young adult AIDS cases by gender and Young adults 1981–1999 National
exposure category for ages 20–24 20–24 yrs

Percentage of high school students who N/A Annual: National
carried a gun in the past 30 days, by sex 1993–1999
and race

Percentage of high school students who N/A 1999 National
participated in vigorous, moderate, or
strengthening physical activity, by race

Frequency
Measure/Indicator Age Measured Level
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Percentage of high school students who Children 9th, 1999 National
participated in moderate physical activity, 10th, and
by grade 11th grades

Long-term trend in 30-days prevalence of Children 8th, Annual: National
cigarette smoking for 8th, 10th, and 10th, and 1975–2000
12th graders 12th grades

30-day prevalence of drug use among Children Annual: National
adolescent ages 12–17 12–17 yrs 1988–1999

Leading causes of death in adolescent Children 1999 National
ages 15–19 15–19 yrs

Motor vehicles crashes and firearms mortality Children 1998 National
among adolescents ages 15–19 15–19 yrs

Health insurance coverage of children under Children 1999 National
18 yrs ≤ 18 yrs

Health insurance coverage of children under Children 1999 National
18 yrs in poverty ≤ 18 yrs

Estimated vaccination coverage among Children 2000 National
children ages 19–35 months by race/ethnicity 19–45 mos

Recommended childhood immunization Children 2001 National
schedule, United States, January–December ≤ 18 yrs
2001

Percentage of children receiving an EPSDT Children Annual: National
preventive dental service > 2 yrs 1988–1998

Percentage of children with dental care needs Children 1997 National
and those receiving dental care in the last 12 > 2 yrs
months by income

Percentage of children with no physician Children 1998 National
visits in the past year, by age and race/ethnicity ≤ 19 yrs

Usual source of acute care Children 1998 National
≤ 19 yrs

Physician utilization by children with chronic Children 1998 National
activity limitation, by age under 5 yrs,

over 5 yrs

Hospital utilization by income and race N/A 1998 National

Frequency
Measure/Indicator Age Measured Level
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Percentage of mothers beginning prenatal N/A 1999 National
care in the first trimester, by age and race

Percentage of mothers receiving late or no N/A 1999 National
prenatal care, by age and race of mother

Percentage of infants born at low birthweight, N/A 1999 State,
women receiving first trimester prenatal national
care, and births to women under 18, by
race of mother and state

Medicaid enrollees, expenditures, and N/A FY 1998 State,
reported EPSDT utilization for children FY 1999 national
under age 21

State Children’s Health Insurance Program N/A FY 2000 State,
(SCHIP) aggregate enrollment statistics national

Health insurance status for children under N/A 1999 County
age 19

Percentage of children under 19 who are N/A 1999 State,
uninsured national

Infant and neonatal mortality rates, by race of N/A 1998 State,
mother and state national

Percentage of infants born at very low N/A Annual: National
birthweight in U.S. cities with populations 1989–1999
over 100,000

Percentage of infants born at very low N/A Annual: National
birthweight in U.S. cities with populations 1989–1999
over 100,000

Infant mortality in U.S. cities with population N/A Annual: National
over 100,000 1989–1998

Percentage of pregnant women receiving first N/A Annual: National
trimester prenatal care in U.S. cities with 1989–1999
populations over 100,000

Percentage of pregnant women receiving late N/A Annual: National
or no prenatal care in U.S. cities with 1989–1999
populations over 100,000

Frequency
Measure/Indicator Age Measured Level



298 APPENDIX C

KIDS COUNT Data Book

http://www.aecf.org/kidscount/kc2002/

A data book produced by the Annie E. Casey Foundation that tracks national
and state-level indicators of the educational, social, economic, and physical well-
being of children in the United States, with a focus on 10 core indicators.

Frequency
Measure/Indicator Age Measured Level

Number of children under age 18 N/A 2000 State,
national

Race and Hispanic origin of children N/A 2000 State,
national

4th grade students who scored below basic Children 1998 State,
reading level 4th grade national

8th grade students who scored below basic Children 1998 State,
reading level 8th grade national

8th grade students who scored below basic Children 1998 State,
writing level 8th grade national

Median income of families with children N/A 1998 State,
national

Female-headed families receiving child N/A 1998 State,
support or alimony national

Children in working-poor families without a N/A 1998 State,
telephone at home national

Children in extreme poverty (income 50% 1998 State,
below of poverty level) national

Children without health insurance 1998 State,
national

Children in working-poor families who lack 1998 State,
health insurance national

2-year-olds who were immunized Children 1999 State,
2 yrs national

Juvenile violent crime arrest rate Children 1998 State,
10–17 yrs national
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Juvenile property crime arrest rate Children 1998 State,
10–17 yrs national

Number of children under 18 in working Children 1998 State,
poor families < 18 yrs national

Percentage of children under age 18 in Children 1998 State,
working poor families < 18 yrs national

Percentage change of low-birthweight babies 1990–1998 State,
national

Percentage change of infant mortality rates 1990–1998 State,
national

Percentage change of child death rates ages Children 1990–1998 State,
1–14 1–14 yrs national

Percentage change of rate of teen deaths by Young adults 1990–1998 State,
accident, homicide, and suicide ages 15–19 15–19 yrs national

Percentage change of teen birth rate of Females 1990–1998 State,
females ages 15–17 15–17 yrs national

Percentage change of teens who are high Young adults 1990–1998 State,
school dropouts ages 16–19 16–19 yrs national

Percentage change of teens not attending Young adults 1990–1998 State,
school and not working ages 16–19 16–19 yrs national

Percentage change of children living with 1990–1998 State,
parents who do not have full-time, national
year-round employment

Percentage change of children in poverty 1990–1998 State,
national

Percentage change of families with children 1990–1998 State,
headed by a single parent national

Frequency
Measure/Indicator Age Measured Level
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Child Trends Databank

http://www.childtrendsdatabank.org/

Child Trends produces this continuously updated web-based bank of data of
the latest estimates for indicators relating to child and family health and well-
being. The data identifies and tracks trends and population subgroup disparities.

Frequency
Measure/Indicator Age Measured Level

Overweight children and youth Children 1999 National
6–19 yrs

Disordered eating: symptoms of bulimia Children 2001 National
9th–12th
grades

Children with limitations Children 1998–2000 National
5–17 yrs

Learning disabilities Children 1997–2000 National
3–17 yrs

Asthma Children 1988–1998 National
< 18 yrs

Children with AIDS Children 1985–2001 National
< 13 yrs

Low- and very-low-birthweight infants 1970–2001 National

Suicidal teens Children 2001 National
9th–12th
grades

Adolescents who feel sad or hopeless Children 1999, 2001 National
9th–12th
grades

Parental symptoms of depression Children
< 18 yrs 2000 National

Vigorous physical activity by youth Children 1993–2001 National
9th–12th
grades

Mothers who smoke while pregnant N/A 1989–2000 National
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Condom use Children 1993–1999 National
9th–12th
grades

Participation in school athletics Children 1991–2000 National
8th–12th
grades

Seat belt use Children 1994–2000 National
5–15 yrs

Drunk driving Children 1995–2001 National
9th–12th
grades

Physical fighting by youth Children 1993–2001 National
9th–12th
grades

Students carrying weapons Children 1991–2001 National
9th–12th
grades

Adolescents who have ever been raped Females 2001 National
9th–12th
grades

Dating violence Children 1999–2001 National
9th–12th
grades

Child maltreatment Children 1990–2000 National
< 18 yrs

Youth who felt unsafe at school Children 1999 National
12–18 yrs

In addition, the U.S. Department of Health and Human Services has identi-
fied in Healthy People 2010 a set of health objectives intended to improve the
health of the country. Healthy People 2010 specifies 10 leading health indicators
and 467 objectives within the overall goals of improving quality and years of
healthy life and eliminating health disparities. Several of the objectives relate to
children. The objectives are listed and can be searched at http://www.healthy
people.gov/.

Frequency
Measure/Indicator Age Measured Level
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Glossary

Administrative Data Data collected as part of the administration of a specific
program (e.g., Medicaid, Temporary Assistance for Needy Families).

Children’s Health The extent to which individual children or groups of chil-
dren are able or enabled to (a) develop and realize their potential; (b) satisfy their
needs; and (c) develop the capacities that allow them to interact successfully with
their biological, physical, and social environments.

Critical Periods Refers to a time during which certain experiences or influences
have a deterministic (positive or negative) affect. Although the terms “critical
periods” and “sensitive periods” are often used interchangeably in the literature,
there are relatively few, if any, critical periods outside of the biological arena.
From a biological or molecular perspective, there can be several critical periods
such as during gestational periods or with exposure to mutagens and other carci-
nogenic agents (see sensitive periods below).

Data Element A specific data component (e.g., height, weight).

Data Linkage The combination of data on specific individuals from two or
more datasets.

Data System A collection of two or more datasets integrated into one system.
Multiple administrative or other datasets might be linked using unique identifiers
or might be aggregated and then combined into a single system.
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Dataset Two or more data elements collected through a single mechanism,
effort, or type of scientific investigation.

Development The processes by which humans proceed through life in indi-
vidual ways that lead to new and more complex forms and progressive growth in
capacities and functions.

Dimensions The multiple factors within a subdomain that are measurable; for
example, within the physical functioning subdomain, dimensions might include
mobility, growth, and age-specific activities.

Domains The broad categories of health. For this report, we divide health into
three domains: health conditions, functioning, and health potential.

Environments The set of factors external to a child. For purposes of this report,
these factors are organization as the social environment (including family, com-
munity, culture, and discrimination) and the physical environment (including
air, food, and water as well as aspects of the larger environment such as the built
environment).

Influences The range of factors that can pose a risk to children’s health or serve
in a health-protecting or -promoting capacity. Influences, therefore, refer to risk,
protective, and promotional factors.

Measures Indicators of health or health influences that can assess the aspects of
each dimension in order to quantify the quality of health. Measures may be single
items or composites of items. For example within the growth dimension, a child’s
height and weight are periodically measured.

Population Health Population health refers to the aggregate measures of health
for individuals within a population as well as the distribution of these measures
across the major subpopulations in the population. That is, population health is
reflected both as average levels of health as well as the variability in those levels
across the population.

Safety Aspects of the environment that contribute to health, including the physi-
cal environment (i.e., absence of lead levels in paint, pesticides or pollutants in the
ground water, etc.), social environment (i.e., low neighborhood crime rates, rates
of risky behaviors either by the children or adults), and psychological environ-
ment (i.e., the perception of being in personal danger).
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Sensitive Periods Refers to a time when the child is especially receptive to cer-
tain kinds of environmental influences or experiences and the ideal time to pro-
vide or to avoid them. Though the term “critical and sensitive periods” is used in
this report, there are relatively few critical periods (see critical periods above).

Subdomains Based on a hierarchy, the subcategories that domains are divided
into that contain various dimensions and indicators within them. For example,
within the domain of functioning, subdomains include physical functioning, psy-
chological functioning, and social functioning.

Well-being Well-being is the sense of health and safety as appraised by the
individual. Factors such as quality of life, fulfillment, and ability to contribute
constructively to society and one’s own family are also important aspects of well-
being. Aspects of well-being are incorporated in the domain of health termed
“health potential” by the committee.
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Acronyms

AAP American Academy of Pediatrics
ACS American Community Survey
ACYF Administration for Children, Youth and Families
Add Health National Longitudinal Study of Adolescent Health
AHRQ Agency for Health Care Research and Quality
AIDS Acquired immune deficiency syndrome
ASPE Assistant Secretary for Planning and Evaluation

BESSC Built Environment Site Survey Checklist

CAHPS Consumer Assessment of Health Plans Survey
CDC Centers for Disease Control and Prevention
CHRIS Children’s Registry and Information System
CMS Center for Medicare and Medicaid Services
CMV Cytomegaliovirus
CPS Current Population Survey
CSHCN Children with Special Health Care Needs
CSPR Child Services and Policy Research

DHHS Department of Health and Human Services
DUF Drug Use Forecasting

ECLS-K Early Childhood Longitudinal Survey, Kindergarten Class
ECSL-B Early Childhood Longitudinal Survey, Birth Cohort
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EPA Environmental Protection Agency
EPSDT Medicaid Early Periodic Screening, Diagnosis and Treatment

FACCT Foundation for Accountability
FDLRS Florida Diagnostic and Learning Resources System
FERPA Federal Education Right to Privacy Act
FIFCFS Federal Interagency Forum on Child and Family Statistics

GYTS Global Youth Tobacco Survey

HBSC Health Behavior in School-Aged Children
HEDIS Health Employer Data Information System
HHANES Hispanic Health and Nutrition Examination Survey
HIPAA Health Insurance Portability and Accountability Act
HIV Human immunodeficiency virus
HP2010 Healthy People 2010
HRSA Health Resources and Services Administration

IAP Immunization Action Plan
ICD-10 International Classification of Diseases and Related Health

Problems-10
ICF International Classification of Functioning
ICPC International Classification of Primary Care
IHDP International Human Dimensions Program on Global

Environmental Change
IOM Institute of Medicine

MCHB Maternal and Child Health Bureau
MEPS Medical Expenditure Panel Surveys
MMWR Morbidity and Mortality Weekly Report
MTO Moving to Opportunity

NCANDS National Child Abuse and Neglect Data System
NCES National Center for Education Statistics
NCHS National Center for Health Statistics
NCQA National Committee for Quality Assurance
NCVHS National Committee on Vital and Health Statistics
NEDSS National Electronic Disease Surveillance System
NEGP National Education Goals Panel
NHANES National Health and Nutrition Examination Survey
NHES National Household Education Survey
NHII National Health Information Infrastructure
NHIS National Health Interview Survey
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NHTS National Household Travel Survey
NHTSA National Highway Traffic Safety Administration
NICHD National Institute of Child Health and Human Development
NIH National Institutes of Health
NIMH National Institute of Mental Health
NIS National Immunization Survey
NLSY National Longitudinal Survey of Youth
NPTS National Personal Transportation Survey
NRC National Research Council
NSCSHCN National Survey of Children with Special Health Care Needs
NSECH National Survey of Early Childhood Health
NSFG National Survey of Family Growth
NSFH National Survey of Families and Households

ODPP Office of Disease Prevention and Health Promotion
OECD Organisation for Economic Co-operation and Development

PCB Polychlorinated biphenyl
PM Particulate matter

RCD Research Data Centers

SAMHSA Substance Abuse and Mental Health Services Administration
SARS Severe acute respiratory syndrome respiratory syndrome
SCHIP State Child Health Insurance Program
SES Socioeconomic status
SIDS Sudden infant death syndrome
SIPP Survey of Income and Program Participation
SLAITS State and Local Area Integrated Telephone Survey
SRC Social Research Council

TANF Temporary Assistance for Needy Families
TIPP The Injury Prevention Program

UNICEF United Nations Children’s Fund
USCB U.S. Census Bureau
USDA U.S. Department of Agriculture

WHO World Health Organization
WIC Women, Infants and Children

YRBS Youth Risk Behavior Survey
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Biographical Sketches
of Committee Members and Staff

Greg J. Duncan (Cochair) is the Edwina S. Tarry chair in the Human Develop-
ment and Social Policy Program at Northwestern University. An economist,
Duncan has compiled a long history of research on poverty and welfare dynamics
and their linkages to children’s development outcomes. Much of Duncan’s ca-
reer was spent at the University of Michigan working on and ultimately directing
the Panel Study of Income Dynamics data collection project. He is coeditor of
Consequences of Growing Up Poor (with Brooks-Gunn) and the two-volume
Neighborhood Poverty (with Brooks-Gunn and Aber). At the National Research
Council, he was a member of the Committee on Integrating the Science of Early
Childhood Development, which produced From Neurons to Neighborhoods: The
Science of Early Child Development in 2000. He has been a member of the Child
and Family Well-Being Research Network of the National Institute of Child
Health and Human Development since its inception in 1993. He has a Ph.D. in
economics from the University of Michigan.

Ruth E.K. Stein (Cochair) is professor of pediatrics at the Albert Einstein College
of Medicine and former vice chairman in the Department of Pediatrics at the
Albert Einstein College of Medicine and Children’s Hospital at Montefiore. Her
research on children’s health and children with chronic conditions has been sup-
ported by a number of federal agencies and private foundations. For over a de-
cade she was director and principal investigator of the National Institute of Men-
tal Health–supported Preventive Intervention Research Center for Child Health
at Albert Einstein College of Medicine/Montefiore Medical Center. She has pub-
lished extensively on children with chronic conditions and measurement of out-
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comes for child health. She was a charter member of the Board of Directors and
its Executive Committee of the Center for Child Health of the American Acad-
emy of Pediatrics. She is the editor of Caring for Children with Chronic Illness:
Issues and Strategies and Health Care for Children: What’s Right What’s Wrong
What’s Next. She is chair of the New York Forum on Child Health. At the Na-
tional Academies, she served on the Committee on Pediatric Emergency Medical
Services and is a member of the Board on Children, Youth, and Families. She has
a B.A. from Barnard College and an M.D. from the Albert Einstein College of
Medicine.

Yolie Flores Aguilar is executive director of the Los Angeles County Children’s
Planning Council, the nation’s largest partnership network bringing together the
public and private sectors in Los Angeles to improve conditions for children
through data, planning, and coordination, and by developing and supporting
partnerships and collaboratives. She has directed efforts to develop a children’s
scorecard for the county with five outcome areas and indicators of child well-
being, and works to help communities translate data into action. She has served
as a senior consultant to the Annie E. Casey Foundation and its Making Connec-
tions initiative. She is the former director of child care policy and planning for
the City of Los Angeles and the former work/family director of the Los Angeles
Department of Water and Power, a nationally acclaimed employer-supported
child care and work/family program. Between 1995 and 2000, she served as presi-
dent and member of the Los Angeles County Board of Education, and vice presi-
dent of the Pediatric and Family Medical Center. She is a former Coro fellow, a
Casey fellow, and is an active member of the Annie E. Casey Foundation Chil-
dren and Families Fellowship Network. She is a graduate of the University of
Redlands and has an M.S.W. from the University of California, Los Angeles.

Cynthia Bearer is associate professor of pediatrics and neurosciences in the
Department of Pediatrics at Case Western Reserve University. She is board cer-
tified in both pediatrics and neonatal-perinatal medicine and is currently the
director of the Neonatology Fellowship Training Program at Rainbow Babies
and Children’s Hospital and director of medical education of the Mary Ann
Swetland Center for Environmental Health. Her primary research interests are
the mechanisms of developmental neurotoxicity, cell adhesion molecules, and
the development of biomarkers of prenatal exposures. She has served on the
U.S. Environmental Protection Agency’s scientific advisory board, the Ameri-
can Academy of Pediatrics’ Committee on Environmental Health, and the advi-
sory group to the director of the National Center on Environmental Health at
the Centers for Disease Control and Prevention. She is currently on the editorial
boards of Neurotoxicology and Alcohol Research & Health, serves as a member of
the neurotoxicology and alcohol study section, is chair of the science committee
of the Children’s Environmental Health Network, and is president of the Fetal



310 APPENDIX F

Alcohol Syndrome Study Group. She has a Ph.D. in biochemistry from Case
Western Reserve University and an M.D. from Johns Hopkins University.

Cynthia García Coll (Consultant) is the Charles Pitts Robinson and John Palmer
Barstow Professor; Professor of Education, Psychology and Pediatrics at Brown
University. She has published numerous articles on the sociocultural and bio-
logical influences on child development with particular emphasis on at-risk and
minority populations. She has also been on the editorial boards of many aca-
demic journals. She was a member of the MacArthur Foundation Network called
Successful Pathways Through Middle Childhood. At the Society for Research on
Child Development, she served as both chair and member of the Committee on
Racial and Ethnic Issues; on the Governing Council from 1996–2002; and as its
representative to the National Head Start Research Conference Committee from
1994 to 2001. García Coll has co-edited several books, including Mothering
Against the Odds: Diverse Voices of Contemporary Mothers and Nature and Nur-
ture: The Complex Interplay of Genetic and Environmental Influences on Human
Behavior and Development. A fellow of the American Psychological Association,
she also was a coeditor of the special issue for the journal Child Development
entitled “Children and Poverty.” She is the incoming editor of Developmental
Psychology and has a Ph.D. in developmental psychology from Harvard Univer-
sity (1982).

Neal Halfon is professor of pediatrics in the School of Medicine of Community
Health Sciences in the School of Public Health, and Policy Studies in the School
of Public Policy and Social Research at the University of California, Los Angeles
(UCLA). He is currently director of the UCLA Center for Healthier Children,
Families, and Communities and directs the Child and Family Health Program in
the School of Public Health. He also directs the Maternal and Child Health
Bureau’s National Center for Infancy and Early Childhood Health Policy Re-
search. His primary research interests include the provision of developmental
services to young children, access to care for poor children, and delivery of health
services to children with special health care needs, with particular interest in
children who have been abused and neglected and are being cared for by the
foster care system. He has published investigations of immunizations for inner-
city children, the health care needs of children in foster care, trends in chronic
illnesses for children, the delivery of health care services for children with asthma,
as well as investigations of new models of health service delivery for high-risk
children. His recent work has focused on life-course models of health develop-
ment. At the National Academies, he is a member of the Board on Children,
Youth, and Families. He has an M.D. from the University of California, Davis,
and an M.P.H. from the University of California, Berkeley and completed his
residency in Pediatrics at the University of California, San Diego, and the Uni-
versity of California, San Francisco.
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Peter Jensen is the director of the Center for the Advancement of Children’s
Mental Health—Putting Science to Work, and Ruane professor of child psychia-
try at the Columbia University College of Physicians and Surgeons. Previously he
was the associate director of child and adolescent research at the National Insti-
tute of Mental Health (NIMH). While at NIMH, he served as the lead investiga-
tor on the six-site study of Multimodal Treatment of ADHD (the MTA Study)
and also as an investigator on other NIMH multisite studies. Dr. Jensen’s current
major areas of research include the integration of research findings into clinical
settings, effectiveness and dissemination research, and studies of optimal ap-
proaches to facilitate the adoption of evidence-based mental health approaches
by practitioners and parents on behalf of children with mental disorders. The
author of over 200 scientific articles, book chapters, and editor or co-editor of a
dozen books, Dr. Jensen has received many national awards for his research,
writing, and teaching, including awards from the American Academy of Child
and Adolescent Psychiatry, the American Psychiatric Association, the American
Psychological Association, and family advocacy organizations including the
National Alliance for the Mentally Ill and Children and Adults with Attention-
Deficit/Hyperactivity Disorder. He has a bachelor’s degree (cum laude) from
Brigham Young University and an M.D. from George Washington University
Medical School. He did his postgraduate training at the Letterman Army Medical
Center and the University of California, San Francisco.

Donald Mattison is senior advisor to the director of the National Institute of
Child Health and Human Development (NICHD) and Acting Chief of the Ob-
stetrics and Pediatrics Pharmacology Research Branch in the Center for Research
for Mothers and Children. In this role he chairs the advisory committee for the
National Children’s Study and provides oversight to the obstetrical and pediatric
pharmacology programs of NICHD. Previously, he was medical director of the
March of Dimes, and prior to that dean of the Graduate School of Public Health
at the University of Pittsburgh, where he was professor of environmental and
occupational health. He serves on various national committees related to envi-
ronmental health, public health, and disease prevention, including the Children’s
Environmental Health Advisory Committee of the U.S. Environmental Protec-
tion Agency and the Collegiate Commission on Nursing Education, and was
chair of the Board on Health Promotion and Disease Prevention of the Institute
of Medicine. He is a fellow of the American Association for the Advancement of
Science and the New York Academy of Medicine and a member of the Institute
of Medicine. He is the author of numerous scientific journal articles, and coed-
ited the seminal contribution on Male Mediated Developmental Toxicology. He
has a B.A. from Augsburg College in Minnesota, an M.S. from the Massachusetts
Institute of Technology, and an M.D. from the College of Physicians and Sur-
geons, Columbia University. He is a diplomat of the American Board of Toxicol-
ogy and a fellow of the Academy of Toxicological Sciences.
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Mary Ellen O’Connell (Study Director) is a senior program officer with the Board
on Children, Youth, and Families. Her work with the board includes develop-
ment of two standalone workshops, on welfare reform and children and gun
violence. She was also the study director for the Committee on Developing a
Strategy to Reduce and Prevent Underage Drinking and currently serves as study
director for the Committee on Housing-Related Health Hazard Research Involv-
ing Children, Youth, and Families. Previously she worked at the U.S. Depart-
ment of Health and Human Services (HHS), where she spent eight years in the
Office of the Assistant Secretary for Planning and Evaluation (ASPE), most re-
cently as director of state and local initiatives. During her tenure in ASPE, Mary
Ellen focused on data, research, and policy related to homelessness and commu-
nity-based health decision making. Prior to HHS, she worked at the U.S. Depart-
ment of Housing and Urban Development on homeless policy and program de-
sign issues. She has a B.A. (with distinction) from Cornell University and an
M.A. in the management of human services from the Heller School at Brandeis
University.

Peter Simon is assistant medical director, Rhode Island Department of Health.
He also is the deputy medical director of the Division of Family Health and the
medical director of the Childhood Lead Poisoning Prevention Program and the
Newborn Screening Programs. His programmatic responsibilities range across
the spectrum of core public health functions for the traditional maternal and
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