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Children&#39s health has clearly improved over the past several decades. Significant and
positive gains have been made in lowering rates of infant mortality and morbidity from
infectious diseases and accidental causes, improved access to health care, and reduction
in the effects of environmental contaminants such as lead. Yet major questions still remain
about how to assess the status of children's health, what factors should be monitored, and
the appropriate measurement tools that should be used.

Children's Health, the Nation's Wealth: Assessing and Improving Child Health provides a
detailed examination of the information about children's health that is needed to help
policy makers and program providers at the federal, state, and local levels. In order to
improve children's health -- and, thus, the health of future generations -- it is critical to
have data that can be used to assess both current conditions and possible future threats
to children's health. This compelling book describes what is known about the health of
children and what is needed to expand the knowledge. By strategically improving the
health of children, we ensure healthier future generations to come.
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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

espite 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:

establishing a definition and framework for children’s health;
establishing children’s health as a national priority;

improving measurement of children’s health;

increasing state and local leadership and use of data; and

promoting research to better understand children’s health and its
influences.

Rl R e

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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FIGURE ES-1 A new model of children’s health and its influences.

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
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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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