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Objective. To summarize the concept of child health and the measurement of child
health status in order to help guide the evaluation of the effectiveness of medical,
social, and policy programs.
Conclusions. Opportunities for research on children's health status and quality ofcare
abound. Comprehensive and functional definitions create problems of measurement,
but investigators are making progress in measuring children's health status both
generically and for specific chronic health conditions.
Recommendations. Measures of child health need to be developed, improved,
tested, and made user-friendly for clinical and policy research. The relationship
between health status and a variety of social programs for children and families
needs study. The impact of changes in healthcare organization and financing must be
investigated, especially for children from vulnerable subgroups. Determining the value
and effectiveness of preventive services is a pressing issue. It is crucial to understand
better the link among quality of care; other factors biological, family, and social; and
children's health status.
Key Words. Child health, child health status measures, childhood development,
preventive healthcare, healthcare utilization

The health of children and adolescents has received relatively little attention
from health services researchers. This shortcoming has been recognized, and
interest and support for research on children's health status and healthcare
utilization is increasing. The development of conceptually sound and reli-
able measures of child health status is an important goal for health services
researchers and clinicians. Child health measures can be used to assess the
effects of disease or injury on health; to identify vulnerable children in clinical
practices and vulnerable population subgroups in health plans or geographic
regions; to measure the effect of medical care, policy, and social programs;
and to set targets to improve healthcare.

Childhood is a period of dependency and development: (1) Children's
health and well-being is greatly dependent on the care they receive from
their families and communities, and to a lesser extent on the healthcare
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they receive; (2) assessing children's health often depends on reports by
adult caretakers whose reliability varies; (3) continual physical, cognitive,
emotional, and social development sets childhood apart from later life; and
(4) the manifestations ofhealth problems also change with age. Consequently,
cross-sectional data resemble snapshots of moving objects, blurry, inexact,
and unstable. Preventive healthcare has special significance during these
formative years of rapid development, but the outcomes of preventive care
are distant.

Children's health should not be defined narrowly, but comprehensive
and functional definitions create problems of measurement. Although con-
ventional clinical measures, satisfaction measures, and cost-related measures
from administrative or claims data are often used to assess child health, the
most promising methods involve functional measures obtained by interview-
ing parents and children. Investigators are making progress in measuring
children's health status both generically and for specific chronic health con-
ditions such as asthma.

Mortality is unusual in childhood, but morbidity is common and fre-
quently involves physical, developmental, psychological, emotional, or be-
havioral problems or clusters of conditions. In addition to these chronic
conditions and family factors, important risk factors for ill health among
children and adolescents include culture, race, and poverty. Child health and
quality of care should be measured separately for these population subgroups,
and for children of different age categories.

USES OF CHILD HEALTH
STATUS MEASURES

Improving the health and well-being of children is a primary goal of health-
care systems. To assess the achievement of this goal, the development and
application of conceptually sound and reliable measures of child health status
are important for health services researchers and clinicians. In addition, child
health indicators have been shown to be excellent proxies for measuring the
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health of communities, states, and nations, further underscoring the impor-
tance of improving measures of child health status.

The purpose of this article is to summarize the concept of child health
and the measurement of child health status, in order to help guide the
evaluation of the effectiveness of medical, social, and policy programs. We
first summarize the potential uses of child health status measures. We then
present a conceptual framework for assessing the health of children, including
determinants of health and different perspectives on child health. The third
section summarizes a large body of literature about key threats to child health
that result in mortality and morbidity, and risk factors that lead to poor health.
While child health status measures are increasingly needed, the measurement
of child health is challenging from both a conceptual and a methodological
standpoint. These challenges are discussed in the fourth section. The fifth
section summarizes different means to assess child health and discusses both
generic and disease-specific methods. Finally, we present recommendations
for future research.

POTENTIAL USES OF CHILD HEALTH AND
FUNCTIONAL STATUS MEASURES

It is essential that anyone developing or interpreting child health status
measures consider their specific objectives and uses. Different uses may
require different population subgroups (e.g., age groups, children with chronic
conditions); specific characteristics of the assessment tool (e.g., length, mode
ofapplication, frequency ofapplication); and particular methods ofpresenting
results (Deyo and Carter 1992). A measurement tool designed for screening
for clinical problems in a busy practitioner's office may not be appropriate
for evaluating the effect of medical financing on vulnerable children. There
are four broad categories of uses of child health status measures.

Assessing the Impact ofDisease or Injury on Health

Studies have assessed the general health of child populations, the impact
of chronic diseases or injuries on children, the clustering of conditions in
childhood, and the relationship between childhood conditions and adult
diseases. Public health leaders and child health researchers are particularly
interested in using child health status measures for these purposes.

Identifying Vulnerable Patients and Populations
Children's health could be substantially improved ifvulnerable children were
readily identified (Greenfield and Nelson 1992). Child health status measures
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could be used in physicians' offices to identify children with unrecognized
conditions, social or emotional problems, or poor functioning. At a population
level, these measures can identify vulnerable (and costly) groups of children
within health plans or geographic regions allowing for risk adjustment for
case mix. It is especially important to monitor the health of these vulnerable
populations (such as children who have chronic conditions or are poor) in
light of the pressures to limit healthcare costs.

Measuring Effiectiveness ofMedical Care,
Policy, and Social Programs

Child health status measures can inform the process ofcare by providing more
and better information on the link between structural factors, process factors,
and health outcomes (Starfield 1973). For example, care could be improved
by evaluating variations in the process and outcomes of care and measuring
the effectiveness and efficacy of care (Starfield 199 la). In particular, since
prevention is so central to child healthcare, it is important to study the short-
and long-term effectiveness of preventive services. Two landmark studies that
investigated the effect of structural changes in healthcare delivery on health
outcomes were the RAND Health Insurance Experiment, which investigated
the relationship between different types of healthcare financing arrangements
on health status (Valdez et al. 1985; Valdez et al. 1989), and the Medical
Outcomes Study, which investigated the relationship between clinicians'
specialties, technical and interpersonal styles, and features of the healthcare
system on the health status of adults (Tarlov et al. 1989). Managed care
organizations, as well as clinicians and families, are extremely interested in
assessing the effectiveness of healthcare. Policy experts and political leaders
need information about the relationship between social programs and health
status.

Setting Targets to Improve Medical Care,
Policy, and Social Programs

Since the ultimate goal of medical and social programs is to improve health
and functioning, it is important to establish measures of success. This requires
some consensus on what is meant by health and functioning. The Year 2000
goals are national health targets, based on current mortality, morbidity, and
risks to children, youth, and adults (U.S. Department of Health and Human
Services [DHHS] 1990). Identifying targets for child health allows medical
and human services to be more appropriately evaluated and improved.
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CONCEPTUAL FRAMEWORK FOR
ASSESSING THE HEALTH OF CHILDREN

CONCEPTUALIZATION OF CHILD HEALTH

There is not, nor is there likely to be, a single definition of child health that
will serve all purposes or be adopted universally. The purpose(s) for which
definition is sought-and these may range from guiding the assessment of
a discreet clinical intervention to guiding intemational health policy and
the distribution of resources-drive and delimit the defining process (Schor
1997a). Different concepts have different purposes and different potential
applications (Evans and Stoddart 1994). Selecting one set of concepts, that is,
one definition over another, leads to disregarding or devaluing some health
outcomes. Even efforts to test definitions empirically are tautological and rest
on theoretical assumptions that may not encompass the universe of possible
health concepts.

Nevertheless, the development of most of the better measures of child
health has rested on some definition of health and on a related conceptual
model (Eisen, Ware, and Donald 1979; Starfield et al. 1995; Schor 1995b;
Wilson and Cleary 1995; Langraf, Abetz, and Ware 1996; Boyle et al. 1987).
Although the definition is usually broad-for example, "a state of complete
physical, mental and social well-being and not merely the absence of disease
or injury" (World Health Organization 1948)-and the model is nearly all-
encompassing, side-by-side comparison of these instruments reveals impor-
tant differences in their health concepts (Landgraf and Abetz 1996). These
differences reflect the professional orientations and reasons for measurement
that instrument developers bring to their task (Lerner and Levine 1994).
When a theoretical model was not used as the principal basis for instrument
development, the values and concerns of patients (Stein andJessop 1990) or
providers (Baribeau et al. 1991) guided the process.

Child health is clearly a multidimensional state, conceptualized best as
a continuum (as in Figure 1). Although it is impossible to measure precisely
the abstract concept of "health," researchers have made significant strides in
understanding the determinants of health status and the indicators of health.
A number of researchers have proposed four categories of health status indi-
cators: (1) biological and physiological factors that are typically measured in
clinical practice; (2) symptoms status, which refers to specific symptoms noted
by patients and which often affects healthcare-seeking behavior; (3) functional
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status, which refers to the ability of patients to function within their environ-
ment; and (4) perceived well-being, which involves overall health perceptions
and some individualized integration of the other health status indicators. The
latter three indicators are often noted to have several components, including
physical, emotional, or psychological components; role components; and
social components. Children, as well as adults, have an additional dimension
of health status-namely, development. All persons develop and change, and
therefore health status is an evolving state.

WHO DECIDES ON THE DEFINITION
OF CHILD HEALTH?

A key issue in measuring the health of children is the perspective from which
health is being assessed. The different perspectives include those of the child,
the parent, the physician, third-party payers, and society. People with different
perspectives may include different dimensions in their definitions of health.

Patients tend to adopt a broad definition of health and thus to have
extensive expectations ofthe healthcare system (and of their insurance cover-
age). Pediatricians and child advocates have promoted this holistic definition
of child health. The definition has found some policy support in the SSI
(Supplemental Security Income) program (prior to welfare reform) and in
special education legislation. Legislators, purchasers, and managed care or-
ganizations who are trying to control costs have a vested interest in defining
health narrowly, that is, biomedically, and thus have much more limited
expectations of what the healthcare system should provide. This conflict
between patients' expectations and what the healthcare financing system is
prepared to offer (or authorize) is apparent in disagreements on the definition
of "medical necessity." One might argue that the unique nature of childhood
(i.e., developmental vulnerability) calls for a definition of medical necessity
different from the definition applied to adults. Measures of child health status
can be critical to resolving this conflict because it is likely that what is mea-
sured is what will be paid for. Thus the adoption of broad, comprehensive
measures of child health will support the argument for more extensive covered
benefits for children.

The inclusion of domains that may extend beyond the influence of
clinical pediatric care raises the question of whether a broad view of health
is useful to clinicians. Perhaps different methods of assessing child health,
each of which depends on the purpose of the investigation, should be used
rather than searching for and applying a single approach to child health status
measurement. For assessing medical interventions, health status measures



1008 HSR: Health Services Research 33:4 (October 1998, Part II)

might appropriately be narrow, excluding some key areas that children,
parents, and child advocates undoubtedly view as critical factors. For other
purposes, such as screening in pediatric practices, measuring the health of
vulnerable populations, or evaluating the effect ofmanaged care, health status
assessments might need to be broad. A case can be made for idenifying and
including certain "core" measures of child health in all instruments to allow
for comparisons.

DETERMINANTS OF CHILD HEALTH

The conceptualization of health that guides most measurement is ordinarily
derived from beliefs about what the factors are that affect or determine health.
One approach to dealing with this inherent bias, that is, selecting an outcome
based on what is thought to have caused it, is to employ a multidimensional,
multilevel measure of health as a matter of routine, thus covering all the
bases. Ware suggests (Bungay and Ware 1993) that biological normalcy or
functioning is at the core of other concepts of health. Therefore, biologic
measures are the purest measures of health, and other measures, such as
physical functioning, are more or less proximal to that biologic core. Since
the source ofconventional biomedical information (e.g., symptoms, signs, and
laboratory data) often is not available from the parent or the patient while
information is available from them on functioning and well-being, measures
ofchild health status that rely on one source ofinformation will be incomplete.
Thus, generic measures of health status are often supplemented with disease-
specific, clinical information.

A reductionist, biomedical view of health leaves out the less specific
dimensions of health that many parents judge to be important (Evans and
Stoddart 1994). In addition, current therapies are not uniformly able to modify
the body's physiology directly. Children's behaviors and circumstances are
intermediary between interventions to improve health and the desired bio-
logic responses. Therefore, if one chooses to measure physical functioning
as one aspect of health, that choice rests on the assumption that factors
that affect physical functioning are important determinants of health. The
circularity of this formulation highlights the duality of selected concepts and
definitions ofhealth, the determinants ofthose definitions, and the importance
of distinguishing between them.

Much as the health concepts that are chosen to be measured are linked to
the purpose for which measurement is undertaken, so is the purpose for mea-
surement reflective of beliefs about what factors determine children's health.
For example, for the purpose of evaluating a new antibiotic, an investigator
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may want to define health only as the absence of a microorganism from the
body. Choosing such a narrow, biomedical definition reflects the belief that
the presence or absence of such an organism is the primary determinant of
the child's health. Alternatively, for the purpose of justifying psychological
treatment, a school counselor may define health as having a positive sense of
self and believe that succeeding at school can promote such self-esteem. In
the first example, the presumed determinant of health is biological and the
outcome is biologic; in the second example, the determinant and outcome
are social. These formulations are incomplete. Research demonstrating the
influence of emotional state on immune response highlights the important
but often overlooked relationship between social and biological variables.

The role ofbehavior and social circumstances as intermediaries between
interventions to improve health and the resulting health status or outcomes
is particularly acute for children. Recent research suggests that early life
experiences can structure a sustained pattem of neurochemical and immune
responses to later events and circumstances. Early experiences occur within
the context of genetic predispositions and physical and social environments.
The determinants of children's health therefore include heritable states, phys-
ical and social experiences, and the developmental time frame within which
those experience occur.

THE INFLUENCE OF THE FAMILY
ON CHILD HEALTH

Children are uniquely dependent on their families to control their social and
physical environments and therefore the characteristics and timing of their
experiences. This dependence is so pronounced at young ages that much
intervention-medical, educational and social-is directed not at the child
but rather toward influencing the parents' attitudes and behaviors (Schor
1997b). Society expects parents to carry out a number of functions on behalf
of their children. These include the material and instrumental functions of
providing food, clothing, shelter, supervision, and access to healthcare and
education, and adherence to treatment. They also include cognitive and
affective functions such as providing social support, teaching coping skills,
and socializing the child for a secure life in the world (Schor 1995b). How
and when in a child's life parents carry out these functions-in interaction
with the child's innate characteristics-may be the principal determinant of
most children's health status (see Figure 1). The physical, social, emotional,
and educational outcomes for children as well as their health behaviors rest
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heavily on experiences within their family or on the substitution of other
adults who can perform these parenting functions.

The centrality oftheir families in determining children's health provides
a strong argument for assessing family functioning and well-being as an
essential component of child health. Aspects of family health that have been
included in some child health measures include maternal depression, family
cohesion, caregiver burden, and family health risk behaviors. Since to a
considerable extent the child's family is the patient, an argument can be
made that a more extensive assessment of families, including their social,
economic, educational, and developmental circumstances, should be used to
quantify the determinants of children's health.

SOCIAL DETERMINANTS OF HEALTH
Healthcare is important to individuals; it can relieve suffering and in some
cases extend life. But it does not explain differences in health status among
populations. These differences fail to conform to the expected segregation
of populations into haves and have-nots based on their access to healthcare.
They demonstrate a social gradient instead, in which rates of morbidity and
mortality decrease with each step up the social hierarchy.

To account for this gradient, social scientists point out that social class
is powerful, complex, and pervasive, and that it affects nearly every facet
of life from lifestyle choices and nutrition to self-esteem, empowerment,
entitlement, and feelings of control. As class influences the quality of the
social environment, so too does the ability to control or cope with the
stresses of the social environment affect health outcomes. In general, a poor
ability to manage stresses, both physical and social-including the inability to
muster social support for oneself-can adversely affect body physiology and
immune responses, and can diminish health. Children who are physically
and emotionally resilient, and thus healthier, have the innate capacity or
the learned ability to adapt to challenging or threatening circumstances
(Garmezy 1991). Both macro-social (e.g., inequality in the distribution of
wealth), and micro-social (e.g., family, circumstance) factors modify children's
development and health status by altering biologic pathways and responses.

THREATS TO CHILD HEALTH:
CAUSES OF DEATH, DISABILITY,
AND FUNCTIONAL LIMITATION

This section summarizes some of the major causes of mortality and morbidity
in children and adolescents and discusses risk factors that threaten health
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status. The purpose is not to provide an exhaustive review, but rather to
highlight some examples of threats to child health (with selected references)
in order to help guide future research. One measure of quality of care is the
degree to which healthcare systems or clinicians address these problems. It
is critical to point out, however, that the factors contributing to mortality and
morbidity are well beyond the scope of the current medical system; there
are limits to the ability of healthcare to affect these outcomes. A major issue
during the next decade is the extent to which healthcare can or should be
accountable for improvements in these health outcomes.

MORTALITY

While mortality is unusual (Guyer et al. 1996; Singh, Kochanek, and Mac-
Dorman 1996), several important trends over time are noted.

Infant Mortality
Infant mortality rates have declined in the United States by 42 percent since
1979 (from 13.1 to 7.5 infant deaths per 1,000 live births). There are disparities
in infant mortality between minority and white populations, with African
American infants having twice the mortality rates ofwhite infants. In addition,
the United States does not rate well against other nations with respect to infant
mortality rates. A primary threat to infant health is low birth weight (under
2,500 grams), which occurs in 7 percent of live births (U.S. Department of
Health and Human Services [DHHS] 1990), and which has not declined
significantly in recent years. Many potentially amenable risk factors have
been associated with low birth weight, including low socioeconomic status,
cigarette smoking, maternal drug use, maternal age, maternal nutrition, and
environmental hazards (DHHS 1990).

Infant mortality is less an indicator of the quality of the healthcare
system than it is a measure of social well-being and inequalities among
families of childbearing age. The variations in infant mortality across time
and across populations demonstrate that it is sensitive to medical, social, and
environmental factors (Starfield and Budetti 1985). A major area of research
on quality of care involves evaluating methods linking the healthcare system
to other social programs to reduce infant mortality.

Childhood Mortality
While overall mortality rates have declined, most leading causes of childhood
death are preventable. The primary cause is unintentional injuries, and further
improvements are needed. A rise in deaths from homicide reflects the health
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problem of family violence and child abuse, and highlights an important area
for research on the role of healthcare in preventing social problems.

Adolescent and Young Adult Mortality
Unintentional injuries are also the major cause of death in adolescents.
Adolescent and young adult males are the only age groups with rising death
rates. Deaths from homicide and suicide are increasing dramatically and
accounted for one-third of all adolescent and young adult deaths in 1994;
many of these deaths were associated with alcohol or drug use.

MORBIDITY

Child death represents merely the "tip of the iceberg" with respect to child
health status, often masking the bulk of the problem (morbidity). An under-
standing of the causes of childhood morbidity will help guide research in
assessing and improving the quality of care for children and will assist in
allocating resources for the delivery of services. There is no standard report
card of child health. However, many studies are available that use national
databases or representative populations in highlighting diseases, disabilities,
and functional limitations.

Morbidity in Infants

Surprisingly scant information has been published about the health status
of infants. But clearly, many of the conditions affecting infants are related to
prenatal problems, maternal or family factors, and congenital anomalies. The
lack of data is due both to the difficulty of measuring health status in infants
and to the small sample sizes for the infant age group in population-based
studies. In one study of one-year-olds (Shapiro, McCormick, and Starfield
1983), about 20 percent of the infants had at least one major health problem
during the first year of life; 9 percent were hospitalized at least once; one
percent had severe impairment from a congenital anomaly or from severe
developmental delay; and 7 percent had moderate impairment. A major
clinical issue is the identification and management of the developmental
problems that emerge during infancy.

Recent research on brain development among infants and young chil-
dren demonstrates that sensory and social experiences have a decisive effect
on the architecture of their brains, and on the nature and extent of their adult
capacities. Environmental factors have dramatic and specific effects on the
brains of young children, with implications for their growth, development,
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and ability to cope with social and biologic stress. Thus, experiences early
in life make substantial contributions to children's subsequent morbidity
whether that morbidity takes the form of illness, injury, risk behaviors, or
social/behavioral deviancy.

Morbidity in Childhood

Studies have used national survey data to describe health problems of chil-
dren (Starfield and Budetti 1985; Newacheck and Taylor 1992; Newacheck
and Stoddard 1994;Jessop and Stein 1995). Many studies have focused on
chronic physical problems; however, psychological and mental problems
are even more prevalent and are at least as disabling. Different analyses
use different age cut-offs and a variety of definitions of chronic disease;
this accounts for estimates of chronic diseases ranging from 3 percent to 30
percent. Overall, it appears that about 30 percent of children do have at least
one chronic condition; however, most of these conditions are mild, causing
little or no functional limitation. About 3-5 percent of school-age children
have significant functional limitations. Not surprisingly, children with chronic
conditions, because they are perceived by their parents to be in poorer overall
health, use more ambulatory and hospital services (Newacheck and Starfield
1988).

Critically important areas for preschool and school-aged children in-
volve psychological and emotional development. Perhaps due to improved
methods of detection, or perhaps resulting from environmental factors, the
emotional, psychological, and behavioral problems of children are on the
rise; examples include attention deficit disorder, depression, and behavioral
disturbances (DHHS 1990; Brent 1993; McCormick, Workman-Daniels, and
Brooks-Gunn 1996). Some functional outcome measures are available since
educational and psychological testing provide useful criteria for assessing
developmental status, but these are not applied uniformly.

Lifestyle, an important dimension of health in children, affects mor-
bidity, mortality, and health status later on, in adulthood. This domain is an
important and legitimate component in researching the overall health status
of children. Studies have found that many unhealthy behaviors often start
before adolescence-use of tobacco, alcohol, and drugs; use of violence to
resolve conflicts; lack of exercise; and poor dietary habits (DHHS 1990).
Preventing or modifying risk behaviors is an important aspect of child health
care, and for this reason child health status measures should include these
lifestyle measures.
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Morbidity in Adolescents

The spectrum and the prevalence of chronic physical diseases are similar
among adolescents and school-aged children. Apart from these impairments,
the health problems of adolescents lie in four categories. The first involves
physical and emotional morbidity from violence (Lewit, Schuurmann, and
Baker 1996), which is clearly related to social, economic, and family prob-
lems. The second category involves school and developmental problems,
which are common and manifest in school drop-outs, poor performance,
and behavior disturbances (American Medical Association [AMA] 1992).
The third category involves mental disorders, affecting 10-20 percent of
adolescents. The fourth and perhaps the largest morbidity category involves
the development ofunhealthy lifestyles among adolescents, including the use
of tobacco and smokeless tobacco, alcohol, and other drugs; poor nutrition
(excessive dieting or excessive eating); inadequate cardio-respiratory fitness;
and unsafe sexual activity with all of its consequences. Unhealthy lifestyles
in children and adolescents result in substantial short-term and long-term
morbidity and healthcare costs. Future research should evaluate methods by
which healthcare systems can change unhealthy lifestyles of children and
adolescents, and should measure the degree to which they are addressing
these areas.

RISK FACTORS FOR ILL HEALTH AMONG
CHILDREN AND ADOLESCENTS

A large body of literature is available on the social and demographic risk
factors for poor health in childhood. Starfield and Budetti (1985) have pointed
out that poor health in children is often associated with multiple risk factors,
and that there is a vicious cycle of child health problems increasing the risk
of either similar or other health problems (Starfield 199 lb). There are several
key risk categories.

Age

Since illnesses and their manifestations are age-specific, it will often be useful
to perform separate assessments for infants and very young children, for
school-age children, and for adolescents.

Culture and Race

Children from ethnic and racial minority populations have been noted to
have poorer access to healthcare and poorer health outcomes in some areas
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(Rosenbaum, Layton, and Liu, 1991; Schor and Menaghan 1995). One of the
dimensions by which health systems should be assessed is the health status of
minority populations. Furthermore, improved understanding of health and
its determinants for other minority populations (such as Latino, Asian, Native
American, and other cultures) is needed.

Socioeconomic Status

Poverty is one of the best predictors of mortality, activity limitations, and
the use of healthcare (Egbuona and Starfield 1982; McCormick 1983; Wise
et al. 1985; National Center for Health Statistics 1986; Newacheck 1994).
Childhood poverty has such a strong association with poor child health
that the health status of poor children should be systematically measured
over time and across healthcare systems. This is particularly important given
the evidence that medical care can attenuate some of the adverse effects of
poverty and other risk factors (Starfield 1985).

However, only a portion of the burden of illness and injury among
children-poor or rich-can be ameliorated by healthcare. The extent to
which healthcare can affect the health of children is determined in part by
how broadly one defines both healthcare and the health of children. For
example, violence is a major contributor to poor health in children and
adolescents. Is this fundamentally a health problem? How much can medical
care ameliorate this problem? There is scant information about specific quality
of care measures by which tojudge whether a clinician or a healthcare system
is effectively addressing the problem of violence. A major area of research in
the coming years is to develop these quality of care measures, and perhaps
to reach consensus about the limits to the responsibilities of healthcare.

Family and Environment

Both the overall health of children and the burden of health problems are
much affected by family and environmental factors. In general, the family's
influence on children's health is less dependent on family structure (i.e.,
single-parent divorced, two-parent married) than it is on how well children's
physical, social, and emotional needs are met. Families greatly influence
children's use of health services, health risk behaviors, health-promoting
behaviors, emotional health, and social functioning (Schor 1995). Family
characteristics that are risk factors for poor outcomes in children include
divorce, violence in the family, paternal unemployment, parental alcohol or
substance abuse, low parent literacy, parental retardation, single parenthood,
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and teenage parenthood (Schor 1995; Schor and Menaghan 1995). Many
of these family characteristics are associated with poverty. A family's ability
to function effectively is strongly influenced by the interaction between the
family's personal resources and its social environment.

In addition, children are influenced by and vulnerable to environmental
and social factors beyond their immediate families. Peers and the school
have a major influence on older children and affect many dimensions of
health status, including cognitive development, emotional status, and healthy
lifestyles or risky behaviors. The burden of ill health in children with chronic
conditions is influenced by the quality of their social support. Although health
status measures for children and adults have focused on the individual patient,
many ofthe major causes of childhood mortality and morbidity have social or
family origins and require solutions broader than traditional patient-specific
medical treatments. Future research should develop better measures offamily
health status and family functioning.

Chronic Conditions

Perhaps the greatest risk factor for suboptimal functioning and general health
status in childhood is the presence of one or more chronic conditions (Newa-
check and Taylor 1992; Newacheck and Stoddard 1994) and the severity of
each chronic condition (Perrin et al. 1993). As the number ofhealth conditions
grows, health status progressively worsens. There is a tremendous variability
in the impact of chronic conditions on health status; however, the effects of
healthcare may be greater for these particularly vulnerable children than for
the general child population. Thus it is critical in evaluating care, whether
at the level of an individual provider, a health plan, or a nation, that the
quality of care and the health status of children with chronic conditions be
assessed.

KEY ISSUES IN MEASURING
THE HEALTH OF CHILDREN

Measuring the health of children requires instruments that have excellent
psychometric properties, are easy to administer, and are useful for clini-
cal or policy purposes. Many psychometric and application issues are rel-
evant for both children and adults, and others are particularly important for
children.
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PSYCHOMETRIC PROPERTIES OF CHILD
HEALTH STATUS MEASUREMENTS

There are excellent reviews on the psychometric properties of health status
measurements (Streiner and Norman, 1989; Bungay and Ware 1993; Langraff
and Abetz, 1994). Measurement issues are the same for child and adult
health status instruments. Key psychometric properties include the validity
of the instruments and their reliability over time. Developers of health status
indexes have spent considerable effort to assess their content, construct, and
criterion validity (Bungay and Ware 1993). Issues of reliability are particularly
challenging for child health status because of the developmental changes of
childhood.

Since a major use of health status measures is to determine the impact
of care, the sensitivity of these measures to a change in health or in social
care is critical. In addition, although many children (and adults) are healthy,
an important subset with chronic conditions have extremely poor health;
thus, measurement issues related both to ceiling effects (from many healthy
children) and to floor effects (from extremely ill children) are important. While
this issue is not unique to children, it supports the need for increased attention
toward vulnerable population subgroups, who tend to have poorer health
status.

CHALLENGES IN MEASURING CHILD HEALTH

Pediatricians are fond of saying that children are not just smaller versions
of adults-that they have challenges unique to childhood. The same can be
said with respect to assessing the health and functional status of children.
Most of the attention in health status measurement has focused on adults,
particularly the elderly. There may be a variety of reasons for this: a greater
national commitment to the health ofthe elderly, the larger share ofhealthcare
costs borne by adults, and perhaps a generalized perception that children are
usually healthy (Starfield 1987). Another reason is that the measurement of
child health status is especially challenging both conceptually and method-
ologically.

One conceptual challenge is the difficulty of defining child health and
its determinants (Bunker 1995). Part of the dilemma is that a very broad
definition makes it difficult for clinicians to address the various components;
yet a very narrow definition (e.g., physical health) excludes major health
concepts that are important for children. Increasingly, measures of child
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health status are multidimensional so that different aspects of health can be
assessed simultaneously.

A related and second challenge is the concept of "disability" as it applies
to children. There are negative aspects to labeling a child "disabled" (e.g.,
social stigma), and since children are so resilient and adaptable, a disability
may not be permanent. However, labeling a child with a disability also has
positive consequences, such as improving the child's access to needed social
services, financial assistance, and special education. Again, one solution is to
define disabilities on multiple dimensions.

Part ofthe difficulty in defining both health and disability is that children
are developing and changing rapidly, and normative values are "moving
targets." There is a world of difference between the concept of health and
normative functioning for a 10-year-old versus a 14-year-old, or a one-year-
old versus a 5-year-old, due simply to developmental progression. These
differences dwarf the changes that occur with aging in adults. Further, the
attainment or achievement of certain health states/status are additive and
depend on what has been accomplished previously. In addition, the way
each health concept is measured varies with age. Child psychologists consider
"developmental equivalence" with respect to some continuity within certain
domains regardless of age. Is riding a tricycle at age 3 in some way equivalent
to riding a bicycle at age 6 or driving a car at age 16?

This moving target poses two specific challenges: addressing the stability
of health status for a particular child over time, and measuring health across
the age spectrum. Clinicians want measures that can help them manage spe-
cific patients; this assumes that measures today have some meaningtomorrow.
Second, different health status measures are needed for different age groups.
Health status measures for adolescents cannot be easily applied to school-age
children or to infants, but ideally they should be conceptually related to one
another.

Illness and disability are "developing" within certain children, just as
the children themselves are developing. While illness and disability in adults
often have been present for some time, children's are emerging and showing
greater variability. For example, itmay be more difficult to identify developing
mental illness in children than to identify established mental illness in adults.

The domains of health and development (e.g., physiological, psycho-
logical, social) are more interconnected and overlapping in children than they
are for adults. Children need certain physical skills to develop socially (e.g.,
language). Disability in one domain may manifest as disability in another
domain.
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Many child health problems are social in nature and etiology. They
are more prevalent in certain social circumstances, such as poverty, and they
have different long-term consequences than do physical problems. Examples
include attachment and attention deficit disorders that in the future may
manifest as violence or substance abuse. Adults also have ill health resulting
from social problems, and many adult health status measures do not deal
adequately or explicitly with these disabilities.

In addition to the conceptual challenges, measuring the health of chil-
dren is subject to a number of methodological challenges. The first challenge
lies in the probability that young children cannot provide the needed infor-
mation about their health, and that child health status frequently is obtained
from parent proxies and thus reflects the parents' views. For optimal child
status measures, as much information as possible should be obtained directly
from children, or from both parents and children. Recent studies have shown
that specific domains of health can be elicited even from very young children
(Adesman and Walco 1993). Nevertheless, the cognitive capability of children
to understand questions poses a major technical challenge. The issue of
proxy responding is also an important challenge to studies of adults with
impairments and of the elderly.

A second methodological challenge is to develop valid measures that
account for the two moving components described earlier: the developmental
changes of children as they age, and the development of disease or disability
as they progress. These changes make it difficult to evaluate changes in child
health status over time, or to distinguish the effects of interventions from
simple developmental changes. Similarly, the wide range of normality in
childhood functioning makes it difficult to differentiate behavioral or develop-
mental abnormalities from normal behaviors or development. Measurement
techniques may be inaccurate due to the lack of specificity between age and
the developmental or behavioral achievements expected.

Health problems, whether traditional biomedical diseases, the new so-
cial morbidities, or risk behaviors, tend to cluster together and to have an
additive or even multiplicative effect on individual children. Optimal health
status measures should identify children with clusters of health problems,
because interventions that target these children should be multifaceted rather
than "categorical" (Starfield 199 lb). Since child healthcare emphasizes pre-
vention, it is especially important to identify children with clusters of health
risks in order to target interventions, and to measure the effectiveness with
which healthcare systems address these health risks and related, preventable
health problems.



1020 HSR: Health Services Research 33:4 (October 1998, Part II)

A methodological problem that is particularly important in efforts to
measure child health status is the fact that diverse disabilities have similar
manifestations. For example, the functional "final pathway" for depression,
attention deficit disorder, learning disabilities, or normal adolescence may in-
volve similar overt behaviors. Each of these problems has different etiologies,
morbidities, and clinical management.

CHARACTERISTICS OF POPULATION SUBGROUPS

It is important to identify key population subgroups that differ from the
overall population in their health status and in their vulnerability to changes
in access to healthcare and its provision, and who may require different
methods of health status assessment. The earlier section on morbidity risk
factors identified several population subgroups by age, culture and race,
socioeconomic status, family, social environment, and chronic disease. Child
health status measures should be tested empirically with these subgroups.
Studies of the effectiveness of healthcare or social programs should also
consider these vulnerable groups.

MEASURING CHILD HEALTH

There are four general measurement categories of medical care outcomes
for children: (a) conventional clinical measures obtained by history, physical
examination, and diagnostic tests; (b) functional measures obtained by inter-
viewing patients and parents; (c) measures ofsatisfaction regarding the process
ofcare and the consequences of care, also obtained by interviewing patients or
parents; and (d) cost-related measures obtained from administrative data and
claims or from encounter data for specific clinical activities, including office
visits, specialty visits, procedures, and hospital use. For children, several other
categories, including health behaviors, resilience, and family functioning,
have been proposed.

CONVENTIONAL CLINICAL MEASURES

These are the primary means by which clinicians identify the health of
their patients, and these measures generally follow the traditional biomed-
ical model (Mishler 1981). A standard part of routine clinical evaluations
is screening for diseases. In this model, "health" is the absence of disease or
pathophysiology, and "illness" represents deviations from accepted biological
norms. With the exception of standard screening procedures, conventional
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clinical data are not ordinarily collected in a uniform fashion, thus contribut-
ing to variations in level of care and quality of care.

On a population level, these conventional "clinical" measures are useful
indicators of the health of children. Examples include data on mortality,
prevalence of diseases, and disability from diseases or injuries. These health
measures are useful in comparing populations and in evaluating trends over
time.

FUNCTIONAL MEASURES OBTAINED BY
INTERVIEWING PARENTS AND CHILDREN

The two types of functional measures are generic measures of child health
status, and disease-specific measures. Each type is important and has specific
advantages. Generic measures are very useful clinically as screening tools,
in assessing and comparing the health of different groups of children, in
evaluating the effect of the process of care on the overall child population,
and in setting appropriate targets for child health. However, generic measures
often do not provide sufficient detail about specific chronic conditions to be
useful in changing disease-specific processes of medical care.

Clinicians regularly assess the health status of children and the function-
ing of families using information available in the office setting. In fact, during
preventive visits, a substantial part of the history-taking involves determining
how well the child is developing and functioning. An increasing number of
clinicians during preventive care visits are using standardized forms that in-
clude questions about functional health status and risk behaviors. There is little
information about the concordance between clinicians' "gestalt" impressions
of functional health status obtained from conventional clinical measures and
overall health status obtained from more rigorously tested functional health
status instruments.

Disease-specific measures are not relevant for the overall child popula-
tion. However, they provide more specific information about the outcomes of
care as the care relates to a particular condition. In addition, disease-specific
measures can include established standards of care for particular diagnostic
criteria and therapeutic interventions. They also may assess specific activity
levels, disease severities, and functional outcomes. Disease-specific health sta-
tus measures should also incorporate other family, social, and developmental
factors that affect child health.

Both generic and disease-specific child health status measures are
needed. Next we summarize generic measures and disease-specific health
status measures for one chronic disease: childhood asthma.
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Generic Child Health Status Measurement Instruments

Landgraf and Abetz (1992) reviewed the medical and psychological litera-
ture to identify generic instruments for measuring child health status. These
instruments were designed for a broad array of children irrespective of the
presence of a chronic condition, and at a minimum all of them measure
both physical and psychological health status. Results of psychometric testing
have been published for most of these instruments. Tables 1 and 2 (adapted
from Landgraf and Abetz 1992) summarize the content of each instrument
and their purpose, target age range, respondent, mode of administration,
number of items, number of minutes required for completion, and special
features.

A great deal of progress has been achieved by researchers who have
developed and tested these generic instruments. However, limitations and
gaps in our knowledge remain. Many ofthese limitations stem from the funda-
mental difficulties of conceptualizing and measuring child health status. First,
although many of the instruments have been applied to different populations
(e.g., both urban and rural), there has been no consistency in the cultures,
socioeconomic groups, settings, or health conditions evaluated. This makes
it difficult to compare the instruments, and little direct comparison across
instruments has been done (Lewis, Pantell, and Keickhefer 1989). Second,
most of these instruments are lengthy and not easily used in clinical settings,
so most ofthem have not been used widely. Several researchers currently are
developing short forms or briefer versions to facilitate their clinical use. Third,
the content of the instruments varies greatly. It would be useful to achieve
consensus about core content areas. Paired administration of these measures
would provide useful information about their potential applications. In the
future, when enough published experience has accrued, it may be useful to
reach some consensus regarding the standardization of these measures and
putting them into operation. The fourth problem is a dearth of measures for
very young children, due in large part to the difficulties of defining health and
quality of life. And fifth, since most instruments use parent reports, there is a
need to compare parent and child perspectives; this has been done for only
a few instruments (Starfield et al. 1995).

Health Status Measuresfor Children with Asthma

Asthma is the most common chronic physical condition of childhood (Newa-
check and Taylor 1992), affecting about 5 percent of children. A number
of researchers have developed tools to measure the health of children with
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Table 2: Key Aspects of Generic Child Health Status Assessment
Instruments [adapted from LangraffC

Age
Range Mod of No. of

Instrument Purpose (yrs) Respondent Administration Items

The Adolescent Assess physical and 11-17 Youth Self-administered 153
Child Health and
Illness Profile
(CHIP)

Dartmouth COOP
Project (COOP)

Functional II(R)
(FSII-R)

The Health Institute
Child Health
Assessment Project
(THI/CHAP)

The RAND
Health Insurance
Experiment (HIE)

The National Health
Interview Survey
(NHIS)

Ontario Child
Health Study
(OCHS)

Quality of Well-
Being Scale (QWB)

mental health survey

Assess functioning 8-12
and health-related 13-18
quality of life

Assess general and 0-16
specific health factors

Assess physical
and psychosocial
functioning

Assess physical and
mental functional
disability

Epidemiologic

Assess prevalence
of emotional and
behavioral disorders

Assess applicability
to pediatric oncology
patients

0-5

5-15
10-15

0-4
5-13

Child Self-administered
Youth picture and word

charts

Parent Structured
interview

Parent
Parent
Youth

Self-administered
questionnaire

Parent Self-administered
questionnaire

0-18 Parent Structured
telephone
interview

4-16 Parent Interview and
12-16 Youth self-administered

questionnaire

4-18 Parent Structured
face-to-face
interview

9
14

Long: 43t
Short: 14

135t
107t
106*

157
122

65

304
169

Not
reported

Psychometric properties (reliability and validity) are summarized in Langraff and Abetz (1996)
and in references below.
tNumber of items is age dependent.
*Psychometric evaluations of short forms are currently under way; number of items in short
forms range from 25 to 50.
Note: The Adolescent Child Health and Illness Profile (Starfield et al. 1993).

The Dartnouth COOP Charts for Children and Adolescents (Baribeau et al. 1990).
The Functional Status II(R) (Stein andJessop 1990).
The Health Institute's Child Health Assessment Project (Langraff and Abetz 1994).
The RAND HIE child health status measure (Eisen et al. 1988; Eisen, Ware, and Donald

1979).
The National Health Interview Survey (NHIS 1988).
The Ontario Child Health Study (Boyle, Offord, and Hoffman 1989).
The Quality of Well-Being Scale (Mulhem et al. 1989).
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asthma. The conceptual and methodological challenges that exist in measur-
ing the health status of children generically also exist for measuring the health
status of children with asthma. There are several methods for measuring the
health status of children with asthma: (1) physiologic measures, (2) physical
findings, (3) asthma clinical symptom instruments, and (4) asthma health status
instruments.

Physiologic Measures. Physiologic measures, such as the results of pul-
monary function tests (Enright, Lebowitz, and Cockroft 1994) correlate rela-
tively well with each other and with symptom scores at a particular point in
time. However, they are often impractical (particularly for young children),
and they correlate poorly with functional health status measures.

Physical Findings. The sensitivity, specificity, and repeatability of phys-
ical findings relative to pulmonary function tests have been measured, and
the relatively poor performance of physical findings limits their usefulness for
evaluating quality of care (O'Connor and Weiss 1994).

Asthma Clinical Symptom Measures. Several clinical symptom measures
have been developed for asthma in children (Gibson et al. 1969; Mitchell and
Miles, 1983; Salome et al. 1987; Usherwood, Scrimgeour, and Barber 1990;
Wilson et al. 1997); they focus on the intensity, duration, and frequency of
asthma symptoms.

Asthma Health Status Instruments. Over the past two decades asthma
health status measurement has increasingly included assessment of quality
of life, role performance, and functional status (Richards and Hemstreet
1994). Content areas generally include the severity and frequency ofsymptom
episodes; the degree of specific respiratory symptoms, such as cough or
wheeze; the extent of physical activity limitation, such as exercise intolerance;
and the degree of limitation of functional activities, such as school atten-
dance. There are a number of published examples of asthma-specific health
functional status measures for children (American Institutes for Research
1984; Wilson 1991; Creer et al. 1988, 1992; Creer, Marion, and Crer 1983;
Columbia University Department of Pediatrics 1984; Hindi-Alexander and
Cropp 1981; Ellis 1983; Kiechkhefer 1987; French, Christie, and Sowden
1994;Juniper et al. 1996a,b), and others are in development.

Measuring Healthfor Children with Chronic Diseases

The variations of asthma outcome measures illustrate the complexity of
measuring health status in children with chronic diseases and highlight some
difficulties in relating quality of healthcare to the health outcomes of children
with chronic diseases. The first issue is that the terms biological disease
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severity and morbidity are different but are often used interchangeably.
Disease severity connotes the extent and intensity of physiological disease,
while morbidity has a broader meaning that includes suffering from the
disease. Ideally, one would wish to distinguish among biological severity,
morbidity from the disease, and the impact of health care on morbidity from
the disease. But unfortunately, the biological severity of disease is an illusive
construct to measure (Stein et al. 1987). However, researchers should describe
the degree to which morbidity has been attenuated by healthcare; thus it may
not matter that "biological severity" is unmeasurable.

A second issue is that morbidity from disease has both generic and
disease-specific characteristics (Bauman 1994). For example, the generic char-
acteristics ofasthma include interference with sleep, play, and school. Disease-
specific characteristics include exercise intolerance, cold intolerance, and
degree of cough or wheeze. Both the generic and disease-specific charac-
teristics should be measured by functional health status instruments. Thus,
generic health status instruments may be useful for certain purposes, even
for children with chronic diseases. For example, a recent study (Forrest et al.
1997) found that a generic health status instrument, the CHIP-AE, was useful
in describing patterns of health in adolescents with asthma. Disease-specific
instruments are helpful if more detailed information about a specific disease
is desired, or if generic instruments are insensitive to health status variations
among patients with specific diseases.

A third consideration is measuring the burden of illness on the family
or on society (Stein et al. 1987). The impact of disease on family life, finances,
employment, and emotional well-being can vary tremendously and can be
affected by the quality of healthcare. This dimension is particularly important
for children because their health outcomes are so often articulated by parents,
whose perceptions are profoundly influenced by the burden of illness. Some
functional status measures for asthma incorporate this dimension (Juniper
et al. 1996b). The burden on society involves both current costs and future
costs (e.g., loss of productivity). An important area for future research is better
elucidation of this dimension in assessing both disease-specific and generic
outcomes.

A fourth issue is that family, environment, and other child factors may
affect the morbidity or consequences of diseases and the relationship of this
effect to quality of care. For example, family stress, the impact of siblings,
poverty, and comorbidities may all affect functional asthma outcomes such as
the degree ofwheezing or days missed from school due to asthma symptoms.
Just as the burden on families from illness needs to be measured, so too the
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impact on morbidity from these other factors needs to be considered, whether
outcomes are assessed on an individual patient level or on a population level.

Fifth, different types of health status measures may not correlate well
with each other, particularly with disease-specific measures. For example,
relatively poor correlations have been reported between physiologic asthma
measures and functional asthma measures in adults with chronic lung dis-
ease (Alonso et al. 1992), and in children with asthma (Enright, Lebowitz,
and Cockroft 1994). Disease-specific functional health status measures may
be measuring different dimensions of health status than generic functional
measures.

SATISFACTION MEASURES REGARDING
THE PROCESS OF CARE AND THE
CONSEQUENCES OF CARE

Satisfaction has to do with meeting patients' values and expectations about
the care they receive. Satisfaction varies with some patient characteristics.
Poorer satisfaction with care is reported by men, the affluent, and those who
are younger, more ill, and more educated. In general, most patients express
high levels of satisfaction with their care, but careful measurement can identify
aspects of care that are viewed less favorably.

There is no agreed-on list ofdomains of satisfaction, and such a list would
reflect the intended use of the information to be collected. Two of the more
prominent efforts to conceptualize and measure patient satisfaction are those
by Davies and Ware (1991) in the Group Health Association of America's
Consumer Satisfaction Survey, and by Meterko, Nelson, and Rubin (1990) in
the PatientJudgments of Hospital Quality Questionnaire.

Patients usually seek care because they are distressed by symptoms
related to a diminution in their functional health status or their sense of well-
being. It seems logical that some aspects of their satisfaction with care would
reflect the degree to which they feel that the problem that led them to seek
care has been addressed and, one hopes, resolved. In addition, satisfaction
with care has been shown to predict other outcomes such as compliance
with treatment recommendations. A number of measures of satisfaction have
been developed specifically for use with children and/or their parents (Lewis
et al. 1986; Rifkin et al. 1988; Simonian et al. 1993). The key issue in using
satisfaction measures as indicators of health status is the ability to distinguish
satisfaction with care from satisfaction with quality of life. Here again the
issue of proxy respondents is relevant because parent satisfaction might be
different from child satisfaction.
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COST-RELATED MEASURES OBTAINED FROM
ADMINISTRATIVE, CLAIMS, OR ENCOUNTER DATA

Cost-related measures obtained from claims files, or from administrative or
encounter data, have been used to assess the health status of populations.
These data are relatively available and do not require additional primary
data collection. In addition, since healthcare costs and the distribution of
resources are two major forces currently shaping health policy in the United
States, analyses of cost-related measures become relevant.

Cost-related measures have some usefulness as measures of quality of
care when they are used in assessing the utilization of specific types of services
at a population level. For example, there is a major policy thrust to enhance
the delivery ofpreventive care and primary care (DHHS 1990), and to reduce
subspecialty, emergency department, and hospital care. Cost-related data can
assess the use of different levels of care and describe the types of health
problems noted on claims. In addition, there is great potential to use these
cost-related data for risk adjustment for patients with chronic conditions.

On the other hand, many experts believe that cost-related measures are
actually process measures, and that we expend resources to achieve outcomes
rather than seeing resource use as an outcome in itself. The large variations
in access to care make cost-related data difficult to interpret: lack of costs may
reflect lack of access as well as lack of morbidity.

USE OF HEALTH STATUS MEASURES
IN ASSESSING THE QUALITY OF
CHILD HEALTHCARE

How can generic or disease-specific instruments for child health measurement
be used to assess the quality of healthcare for children? Child health status
is an outcome of a complex array of biologic and social factors that includes
healthcare. The quality of child healthcare, then, can be assessed, in part,
by the health status that is achieved or maintained, although the unique
contribution of healthcare, especially of medical care, is difficult to determine
and often can only be inferred.

One view of quality of care is that it rests on (1) the competence of
the healthcare provider (i.e., skills and knowledge); (2) the effectiveness of the
treatment that is selected; and (3) the appropriateness of the treatment to the
individual patient's circumstances, values, and preferences. Child health sta-
tus measures, especially those that assess functional outcomes and well-being
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from the perspective of the child or parent, reflect but do not directly assess
all three of these elements of quality. It is particularly difficult to determine
which of these three components is contributing to the outcome when generic
measures of child health are being used, because generic measures so largely
reflect the effects of factors other than the quality of medical care. Conse-
quently, generic measures are likely to find their greatest use in the assessment
of the health of populations in relation to social circumstances or to the
organization or financing of systems of care. Unlike conventional clinical
outcome measures, their use in quality assessment does assure that some
aspects ofthe child's perspective are represented. In the clinical setting, the use
of generic measures can improve quality by providing a timely, standardized
assessment of health status.

Disease-specific measures that include the assessment ofboth diagnostic
and therapeutic processes, as well as measures of functioning and well-being,
are more comprehensive and better measures of the quality of care for
children with chronic conditions. Quality of care assessment that contributes
to improved quality promotes an understanding of the relationships between
the structure, process, and outcome of care. Well-designed disease-specific
measures of child health status allow this to happen. However, both their
development and their application are time-consuming, so their use is likely
to be restricted to significant chronic health problems of relatively high
prevalence or expense, or both.

RESEARCH AGENDA IN
CHILD HEALTH STATUS

DEFINING CHILD HEALTH AND HEALTHCARE

Too often overlooked is the need to agree on what is meant by child health.
There are various definitions of child health and incomplete consensus on
the domains that should be included. These differences of opinion arise, in
part, from the different reasons why health can be measured. Defining health
is far from an academic undertaking, because the way child health is defined,
that is, what is chosen to be valued, is what will be measured and acted on.
It may not be feasible or wise to attempt to derive an empirical definition of
health, and so the process mustbe consensual and conceptual. While awaiting
consensus on the precise definition and boundaries of child health, it would
be very useful to reach some consensus regarding the core dimensions of child
health status, including functional health status and well-being. Dimensions
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that probably should be included are physical, emotional, and social health;
health behaviors; development/education; and some aspects of family health
and functioning.

A second critical and fundamental question to be addressed concerns
identifying the boundaries ofmedical care system responsibility for the health
of children. Health insurance plans base coverage on their determination of
medically necessary services. What is medically necessary care? And what
is the impact of medical care, including traditional and new technological
interventions, on health status? Much more study is needed to evaluate
the effects of various non-conventional services and service providers on
children's health, particularly on the health of poor children and that of
children with chronic health problems.

MEASURING CHILD HEALTH

A second broad category of inquiry relates to the measures and measurement
of child health. Child health research depends on having valid and reliable
measures of child health that allow the comparison of outcomes of various
interventions and determinants of health. More research is needed in areas
unique and particularly problematic to measuring child health status. These
include (1) devising developmentally equivalent measures for different ages;
(2) adjusting assessments and analyses to take into account broad ranges of
normalcy; (3) determining the value and trade-offs of proxy respondents;
(4) identifying assessment formats (i.e., approaches to data collection) that
work with children; (5) adapting measures to benefit from what is known about
sensitive or critical periods of child development during which some aspects
of health are more important than they are at other times; and (6) developing
measures sufficiently sensitive to detect changes in health status over time.
Special attention to the development of health status measures for infants
and young children is needed.

Several psychometrically sound generic and disease-specific health sta-
tus and functional outcome measures are already in use for children. How-
ever, they are not widely used in clinical practice or in health services or
policy research. Some need to be modified to be applicable to other groups
of children (i.e., defined by socio-demographics or health condition) and
easier to use. All need to become better known and more readily available.
It remains to be seen whether the use of these measures in clinical practice
will improve the quality of care.

The existing health status and functional outcome measures should be
applied to large populations of children, with oversampling of vulnerable
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populations, including children of different ages, cultures, socioeconomic
backgrounds, family characteristics, environmental characteristics, and
chronic conditions. Information about the prevalence offunctional limitations
among groups of children and about the natural history of many chronic
conditions is scant. The impact of access to healthcare and of new methods
of care delivery or financing should be evaluated, especially on high-risk
subgroups.

FACTORS THAT INFLUENCE CHILD HEALTH

The third, and largest category of research includes the more familiar ques-
tions addressed by health services researchers.

Social Determinants

Many factors that affect child health status are derived from social, environ-
mental, or family characteristics. Since the boundaries between medical care
and social or human services are so fuzzy, and since an increasing number
of interventions combine social services with more traditional medical care,
further study is needed to assess the relative impact and interaction of these
types of interventions on child health. Studies of outreach, care coordination,
family-focused and family-directed care, and public health-private sector
collaboration are all examples ofimportant investigations in this area. The re-
lationship between family functioning and child health outcomes, particularly
functional outcomes, is in need of more study.

Clinical Interventions

Much of pediatric care is based on personal and peer experience rather
than on structured research. It is important to evaluate new and existing
therapies more formally with regard to their effects on child health status.
Many ethical dilemmas related to children's participation in clinical research
are being resolved, and there will be more occasion to apply health status
assessment to children in the context of research. The ultimate yardstick by
which medical interventions, including technologies, should be measured
is their effect on health status and functioning. Among the opportunities
to apply health status assessment is the pressing need to study the links
between preventive care, risk behaviors, and functional status and well-
being. The field of child health care needs much more evidence that current
services are effective ifthey are to continue to be supported. In addition, new,
alternative, or unconventional treatments are frequently being proposed for
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children, especially those with chronic diseases. Their effectiveness should be
measured, ideally using disease-specific health status measures. Finally, new
measures of child health status should be applied to research testing the impact
of continuity, comprehensiveness, and other aspects of care on child health.

Healthcare Financing
Cost-containment strategies potentially threaten children's access to effective
and appropriate healthcare. Populations of poor children and of children
with chronic health problems may be particularly vulnerable to marketplace
behaviors that fail to respond to special healthcare needs. Further study
is needed on the effects (both positive and negative) of different types of
managed care on health status, in particular for children at high risk because
ofbiological or social factors. Most states are moving their Medicaid programs
from fee-for-service to managed care. Some research suggests that poor
people may fare worse in prepaid healthcare systems, and these state-level
changes merit careful study. In addition, the children's health insurance
legislation signed by President Clinton in August 1997 (Children's Health
Insurance Program 1997), represents a potentially major shift in the financing
of healthcare for poor children. The impact of changes in healthcare access
and delivery resulting from this legislation, as well as from other recent
changes such as Welfare reform, should be evaluated with an emphasis on
child health status.

Organizational Change
In addition to the transition to managed care, the healthcare system is expe-
riencing unprecedented changes in the organization of services. Some exam-
ples include a shift from hospital care to outpatient care, and shifts from the
public sector as a care giver to the private sector. Current trends are leading to
a reevaluation ofwhat personnel are needed to provide child health services.
For example, what is the role ofthe pediatrician or the pediatric subspecialist?
Assigning new or different responsibilities to healthcare practitioners has
implications not only for the patterns of service delivery and reimbursement,
but also for professional education. New professions may evolve and existing
professions may require different skills and orientations. The effects of these
organizational changes should be evaluated.

Quality Improvement
Within the avalanche of initiatives to assess, manage, and improve the quality
of healthcare, children's health care largely has been neglected. It is crucial
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to understand more fully the link between quality of care and child health
status. In many situations it is and will remain easier to measure the process
and content of medical care than to measure health status directly. Therefore,
it is essential to achieve a better understanding of the relationships between
the structure, process, and outcomes of child health care.

SPECIAL PRIORITY: CHILDREN AT RISK

Child health indicators have long received special attention, in part because
the health of children has been viewed as a sensitive barometer for the health
of society. Within the larger population of children, those with special health-
care needs because of higher biologic and social risk are especially likely to
be affected by changes in the healthcare system. Subgroups of children with
chronic health problems or disabilities; racial and ethnic minorities; children
in families burdened by high levels of social stress; and children otherwise
disenfranchised, including the homeless and those in foster care, all differ from
the general pediatric population with respect to baseline health status, mea-
surement issues relating to functional status, and needs for care and services.
Within all of the research areas mentioned in this article, special and separate
attention should be given to these high-risk children and their families.
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