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Abstract

The authors of this paper identify risks to health and other factors that determine
the need for health care services among children and adolescents. They document
service utilization patterns in the areas of well-child care and immunizations, acute
ambulatory care and hospital services, and injury prevention. They also acknowledge
the special health care needs of adolescents and of children with chronic illnesses.

It appears that neither the traditional personal health service delivery system nor the
public health system alone can effectively provide all of the health services children
need. Collaboration between public health and personal health service providers is
essential to future efforts to improve the health of children and adolescents. Recom-
mendations include development of community-based preventive care programs in
all parts of the country, extension of current traditional primary care capabilities,
assurance of access to primary care services, enhancement of public health activities,
expansion of specialized adolescent health programs, and coordination of a com-
prehensive set of medical and other services for children with chronic illness and
their families. The authors conclude that, to be effective, future health system
reforms must be implemented through a coordinated program of care rather than
through competing systems of services.

T
he control of infectious diseases and the recognition of the value
of preventive care have dramatically changed the health care
needs of children. Infectious diseases such as pneumonia and

influenza accounted for about 25% of deaths of children from 1 through
5 years of age in 1950; by 1976, they accounted for less than 10%.

1
 Infant

mortality rates in the United States dropped from 47 per 1,000 live births
in 1940 to less than 10 in 1990. Postneonatal mortality rates (deaths to
infants 28 days to 1 year old) dropped during the same period from 18.3
to 3.7 per 1,000 live births.

2
(See the article by Racine, Joyce, and

Grossman in this journal issue.)



New problems—including injuries, the effects of environmental
toxins, family violence, homelessness, and disorders of develop-
ment—increasingly define health care issues for children today. Injuries
have emerged as the major cause of childhood mortality, morbidity, and
disability.

3,4
 Changing patterns of illness among adolescents have fo-

cused attention on tasks of healthy development, including the promo-
tion of physical fitness and healthy sexual behaviors, and the prevention
of injury, substance abuse, unwanted pregnancy, sexually transmitted
disease, and violence, as reflected in homicide, suicide, and major
trauma. (See the article by Starfield in this journal issue.)

Changing health care needs have led to changes in patterns of
outpatient and inpatient hospital utilization. Physician and nursing serv-
ices delivered in physicians’ private offices, hospital outpatient depart-
ments, and clinics are increasingly preventive. In addition to routine
immunizations, these services in-
clude behavioral counseling, par-
ent education, and health promo- Changing health care needs
tion guidance to families. Rates of have led to changes in patterns
inpatient hospital care have de- of outpatient and inpatient
clined, as have lengths of stay, indi- hospital utilization.
cating both the changing patterns

of illness and also greater use of
ambulatory settings for the treatment of many acute and chronic health
conditions.

5,6
 New technologies frequently play an important role when

a child is hospitalized and when sophisticated care in the home and other
nonhospital settings is needed.

7

Other important trends in the past 2 decades include the growth of
consumerism, increased survival of children with severe long-term ill-
nesses, greater use of legislation and regulatory mechanisms to improve
child health, and higher rates of childhood poverty. Consumerism has
led to greater interest in self-care and care by parents. Parents and family
members provide significant amounts of care for minor illnesses without
direct contact with health providers. Children provide more of their own
care as they mature, and the few data available suggest extensive treat-
ment with over-the-counter medication.

8,9
 The family also has a major

role in prevention, especially in promoting home safety, seat belt and
bicycle helmet use, a healthy diet, and exercise.

Government programs and specific legislation to protect children
have major impacts on the health of American children and on the
service delivery system. Since the mid-1960s, Medicaid has become the
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major source of health insurance for poor children. (See the article by
Hill in this journal issue.) Other federal and state programs, including
maternal and child health programs and community health centers,
provide access to primary health care services.

10,11
 Further efforts to

protect children’s health include legislation that requires packaging
designed to prevent poisoning,

12
 flame retardant sleepwear,

13
 and auto-

mobile passenger restraints for children.
14

 Other health promotion
efforts for children include the fluoridation of water and the federal
vaccine program. Media campaigns linked to housing codes have led to
lower water heater temperatures and decreased risks of childhood hot
water scalds.

15

The long-term survival of children with chronic illnesses and physical
disabilities, some of whom have associated developmental disabilities, has
greatly improved,

16
 and these changing rates affect the organization and

provision of health services for children. Poverty among children may
offset many of the advances in child health care, however. Poverty is
associated with increasing rates of poor health and childhood disability

17

(see the article by Starfield in this journal issue) as well as greater use of
more expensive health care services, especially inpatient hospital and
emergency room care.

18

In this paper, we have three objectives: (1) to identify risks to health
and other factors that define the need for health care services among
children and adolescents; (2) to document service utilization patterns in
relation to these needs and barriers to services; and (3) to argue that future
efforts to improve the health of children and adolescents must focus on
community-level outcomes and include multidisciplinary models of care.

Risks to Health and the
Need for Services

Use of health services among children
and adolescents is determined by a com-
plex interaction among patterns of ill-
ness, protocols for preventive health care,
features of third-party reimbursement
plans, and factors that facilitate or create
barriers to care.

Infants, Preschool, and School-age
Children

Most childhood illnesses are self-limited,
that is, they typically improve whether or
not they are treated. The purposes of
surveillance and treatment of these
conditions are (1) to decrease pain and
discomfort; (2) to decrease the impact of
minor illnesses on daily life (such as
school or child care attendance and
interruption of parental routine, includ-
ing work) by decreasing the severity of
symptoms or the length of illness; (3) to
minimize consequences or complica-

tions of illness (such as the treatment of
streptococcal infections to prevent rheu-
matic fever); and (4) to identify the rela-
tively rare serious condition among the
much larger number of minor illnesses.

The health care needs of children are
not defined by the patterns of injury and
disease conditions alone. New morbidity
conditions—including behavior disor-
ders, disorders of development, adjust-
m e n t  p r o b l e m s  i n  a d o l e s c e n c e ,
psychosocial issues related to chronic ill-
ness, family violence, and abuse, and
exposure to environmental hazards19

such as lead—may also respond to medi-
cal care.20 Figure 1 provides estimates of
the relative prevalence of several of these
conditions.

To some degree, changing utilization
patterns of personal health services re-
flect this changing morbidity, although
these changes may be poorly described
in studies of child health services utiliza-
tion. (See the article by Starfield in this
journal issue.) Many physicians have had
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little training in these new areas, such as
in responding to the more than 1 million
children nationwide who experience
abuse or neglect.21 The current limited
reimbursement for care of some of these
conditions also discourages practitioners
from using these labels to define the rea-
sons for visits with the result that their
true prevalence is underestimated.
Current efforts  to expand coding
mechanisms for childhood behavioral
and developmental conditions may posi-
tively affect identif ication and
reimbursement.22,23

Routine programs of screening have
become an integral part of the delivery of
child health services. Since 1961, when
screening for phenylketonuria (PKU)
began, the availability of simple screening
procedures for the detection of inborn
errors of metabolism in the neonatal pe-
riod has resulted in a decrease in the num-
ber of infants suffering the adverse effects
of preventable conditions. Screening for
PKU and congenital hypothyroidism is rou-
tinely conducted in all 50 states and the
District of Columbia. Approximately 4,500
cases of diseases that can lead to death or
mental retardation are detected each year
through the use of newborn screening.24

Routine preventive health care can be
scheduled at intervals corresponding to
the recommended immunizations against
diphtheria, pertussis, and tetanus (DPT);
poliomyelitis; hemophilus influenza; and
measles, mumps, and rubella (MMR). Im-
munization against hepatitis B has re-
cently been added to recommendations.
Beyond immunizations, children may also
be screened for specific illnesses or health
conditions, including lead intoxication,
hearing and visual problems, scoliosis, tu-
berculosis, and iron deficiency anemia.25

Also recommended are targeted screen-
ing for sickle cell disease and for hyper-
cholesterolemia. In addition, pediatric
practice is an appropriate setting for as-
sessing risks of developmental, behavioral,
and educational problems, and for search-
ing for problems in the family, such as
parental depression, substance abuse,
physical and sexual abuse, or smoking.

Content of Well-child Care

The content of well-child care can be as-
sessed in two broad areas: reducing child
mortality and morbidity, and promoting
optimum growth and development.26 The
goal of reducing child mortality and mor-
bidity includes disease detection through
the physical examination and other

Figure 1.  New Morbidities of Childhood

Behavior Disorders

Moderate Chronic Illness

Lead Poisoning

Severe Chronic Illness

Child Abuse*

Developmental Delay

Sexual Abuse
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Rates per 1,000 children

*Does not include sexual abuse

Source: U.S. Department of Health and Human Services. Healthy People 2000 National Health
Promotion and Disease Prevention Objectives. Washington, DC: U.S. Government Printing
Office (DHHS PHS 91-50212), 1991; Newacheck, P.W., and Starfield, B. Morbidity and Use of
Ambulatory Care Services Among Poor and Non-poor Children. American Journal of Public
Health (1988) 78:927-33.
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screening mechanisms and disease pre-
vention through immunization. Despite a
substantial literature which shows that few
physical abnormalities are discovered dur-
ing the routine well-child physical exami-
nation,24,26,27 this aspect of well-child care
continues to occupy the bulk of time in
physician visits.28

The Committee on Practice and Am-
bulatory Medicine of the American Acad-
emy of Pediatrics (AAP) currently
recommends six well-child visits during
the first year of life, six visits over the next
4 years, and visits every other year to age
20. In addition, the AAP recommends one
maternal prenatal visit to a pediatrician
for anticipatory guidance (for example,
what to expect regarding sleep and crying
patterns and how to cope with them) and
to collect the pertinent medical and
family history.29 (See the article by Rac-
ine, Joyce, and Grossman in this journal
issue.) The guidelines recommend taking
a history and measurements (height,
weight, head circumference through the
first year of life, and blood pressure after
age 3), as well as developmental and
behavioral assessments, physical examina-
tion, and anticipatory guidance (includ-
ing counseling on feeding and sleeping
habits, accident prevention and safety, be-
havior, and sex education). A typical well-
child visit lasts 10 to 12 minutes and may
include laboratory work and other health
screening measures.28

Observation of physician-patient inter-
actions in private pediatric practices has
found that anticipatory guidance ac-

counted for 8.4% of the total time spent
during well-child care visits. The time
spent on anticipatory guidance varied
from 1½ minutes per visit with parents of
children under 5 months of age to 7 sec-
onds with adolescent patients.28 Increased
utilization of pediatric nurse practitioners
may be a cost-effective way to increase the
educational component of well-child care.
Research suggests that nurse practitioners
provide parent education that is compara-
ble to that provided by pediatricians, but
their visits are longer because they tend to
discuss developmental and behavioral is-
sues in greater depth and to give parents
more opportunity to talk.30

Immunization and promotion of pre-
ventive health behaviors are the major
rationales for well-child care. Immuniza-
tion against childhood infectious diseases
is the single most effective and cost-effec-
tive intervention available to reduce
morbidity and mortality.

24 Other preven-
tive interventions, however, are less well
addressed in well-child care. Only 4 sec-
onds of the well-child visit, on average, are
devoted to injury prevention, even though
injuries are the leading cause of death and
disability in childhood.28

The second broad area of well-child
care—promoting optimum growth and
development—encompasses counseling
about mother-child interaction, develop-
mental advice, and parenting advice. The
goals of this component of pediatric
practice are poorly defined. De facto,
pediatricians find themselves giving psy-
chosocial guidance, offering advice on
emotional disorders, and counseling for
problems in family relationships and
child behavior.

31 Although the effective-
ness of such clinical interventions has not
been adequately studied, there is a
substantial professional and parental con-
sensus about their importance.

In general, counseling and advice in
pediatric practice is based upon the clini-
cal guidelines developed through expert
committees. These guidelines represent
state-of-the-art advice from the best avail-
able clinical experience and the shared
cumulative experience of clinicians and
academicians. They lack a strong empiri-
cal base because no randomized clinical
trials have been carried out to evaluate the
efficacy of pediatric counseling interven-
tions in improving the health status of
children. We believe, however, that the
absence of a strong empirical research
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base in this area of child health care does
not necessarily lead to the conclusion that
these activities are not worthwhile, as was
prematurely concluded by the Office of
Technology Assessment in 1989. Further
research is needed to evaluate both the
recommended guidelines and the care
that is actually being provided.

are supported by third-party payers (mostly
public, through Medicaid), by fees col-
lected from patients (frequently on a slid-
ing scale pegged to income), and by direct
service grants (especially through the fed-
eral community health centers program).

All the benefits of well-child care have
not been clearly articulated. In addition to
helping prevent premature death or seri-
ous illness, well-child care may offer sup-
port and reassurance for families and
provide a “medical home” for parents if
their child develops an acute illness. The
medical home promotes continuity of care
and provides the physician with baseline
measures of the child’s health status be-
fore the onset of illness.32 Identifying se-
rious conditions is sometimes complex:
fever and irritability in a very young child
usually indicate a minor viral illness, but
they may indicate a far more severe and
life-threatening disease, such as meningi-
tis or sepsis. As with much else in medical
care, demonstrated efficacy of treatment
for many common childhood illnesses is
either limited or lacking.33

Coordination among preventive
and treatment services may
be substantial in some places,
absent in others.

Sources and Utilization of Health Care for
Children

Health services for children are available
from several sources. For most children, a
community-based physician (usually a pe-
diatrician or family practitioner) provides
most care, including preventive services
(immunizations and anticipatory guid-
ance) and care for most common illnesses.
Although the majority of community-
based pediatric care is supported through
some form of fee-for-service payment, in-
creasing numbers of children receive care
through prepaid programs, mainly health
maintenance organizations (HMOs). (See
the article by Sheils and Wolfe in this
journal issue.)

In some communities, a full range of
preventive and treatment services is read-
ily available. Other communities may lack
major components or have major access
barriers to immunizations or other serv-
ices. Coordination among preventive and
treatment services may be substantial in
some places, absent in others. In most
European countries some form of commu-
nity-based preventive or general health
care is available to all residents, regardless
of social or economic status.34 Many U.S.
communities lack similar services, and
children thereby either go without services
or receive them in settings designed for
other purposes, such as hospital emer-
gency rooms.

Most private health insurance pro-
grams cover illness care for children, but
many do not cover the costs of preventive
services such as immunizations. HMOs,
which incorporate both insurance and or-
ganizational functions, typically do cover
the costs of preventive care for children.
Medicaid, the main public insurance pro-
gram for low-income children, also pays for
preventive care, including immunizations.
Variations in public financing also affect
children’s access to preventive health care.
To receive immunizations in traditional
fee-for-service practice settings, parents
usually pay directly for the service. In some
communities, public health departments
offer free immunization clinics.35 Other
communities lack the budgets to provide
such services to many children who need
them. In some parts of the country, espe-
cially the rural South, health departments
provide a broader range of general child
health services, including both preventive
and treatment services, either free of
charge or on a sliding-fee scale.35 Nonfi-
nancial barriers such as culture or geogra-
phy may, however, also limit access,

Other important sources of general pe-
diatric care are community health centers
and public health departments. Commu-
nity health centers may integrate general
health services with different combinations
of community preventive services, linking,
for example, Women, Infants, and Chil-
dren (WIC) nutrition programs, social
services, and mental health programs,
among others. Community health centers
usually serve high-risk communities with
high rates of poverty and environmental
and social risks affecting child health.
Medical services provided in health centers
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especially in community health centers. of physician contacts, these figures in-
(See the articles by Sheils and Wolfe, Hill, crease to 5.8 and 3.1 contacts per year,
and Klerman in this journal issue.) respectively.37

The data on utilization of preventive
services by young children are disturbing.
Using data from the 1987 National Medical
Expenditure Survey (NMES), Lefkowitz
and Short found that a significant propor-
tion of 2-year-old children did not receive
preventive health care.36 Twenty-five per-
cent of Medicaid children, 30% of unin-
sured children, and 20% of insured
children had not had a preventive health
care visit during the previous year. When
examining the rate of preventive visits by
racial and/or ethnic groups, Lefkowitz and
Short found that 20% of white children
had received no preventive health care vis-
its, whereas 33.4% of black children and
33.0% of Hispanic children had made no
preventive visits to a health care provider.

Data from the 1989 National Health
Interview Survey (NHIS) indicate that, on
average, children 0 to 5 years of age have
about 4.1 physician visits annually, and chil-
dren 5 to 17 years of age have 2.2 visits per
year. When telephone and hospital physi-
cian contacts are included in the number

Visits vary by family income, race, and
insurance status. Children under 18 years
of age whose family yearly income is under
$10,000 have 2.3 office visits per year (or
3.6 total contacts), whereas children whose
annual family income is between $10,000
and $19,999 have 2.1 office visits per year
(or 3.3 total contacts).37 This difference
serves as an illustration that the near-poor
(the most likely to be uninsured) have
fewer health care visits than do the poor,
who have Medicaid to pay for their health
care. Monheit and Cunningham in this
journal issue provide a detailed analysis
that confirms the relationship between
insurance status and the utilization of
medical services by children. White chil-
dren under age 18 make 3.0 office visits
(4.2 total contacts), whereas black children
in the same age category make 1.6 office
visits (2.5 total contacts).37

Hospital Services

Rates of hospitalization and lengths of
hospital stay have declined for both chil-
dren and adults over the past decade.

Figure 2.  Major Causes of Adolescent (10–19 Years Old)
Mortality, 1985

Motor Vehicle Accidents

Natural Causes*

Suicide

Other Violence/Injury

Homicide

Drowning

0 5 10 15 20 25 30 35 40

Percent of total deaths

*Including neoplasms, congenital anomalies, and a number of relatively rare conditions.

Source: Fingerhut, L., and Kleinman, J. Trends and Current Status in Childhood Mortality, U.S.,
1900-1985. Vital and Health Statistics. Series 3, No. 26 (DHHS Pub No. 89-1410). Hyattsville, MD:
National Center for Health Statistics, 1989.

Fires
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Approximately 2.4 million children under
age 15 years were hospitalized in 1990,
representing a decline of about 29% from
1984.5 Children utilize a relatively small
proportion of total acute hospital care
(less than 8% of total hospital discharges).
Data from the 1990 National Hospital Dis-
charge Survey indicate an overall average
of 0.21 hospital days per child per year.

The number of children in hospitals
with chronic health conditions rather than
acute ones has been increasing. Recent
estimates at specialty hospitals suggest that
about 70% of all childhood admissions
currently are for chronic conditions.38

Major advances in medical and surgical
technology have led to the survival of a
greater number of severely ill children.
Technological advances, especially min-
iaturization of complex equipment, have
also increasingly allowed technology-
dependent children to receive care in
home and community settings.

Recent studies have demonstrated size-
able variations in rates of hospitalization
for children.18 Children residing in Bos-
ton, Massachusetts, for example, have
about three times the risk of hospitaliza-

tion for medical problems as do children
in Rochester, New York. These communi-
ties have similar medical resources, as in-
dicated by per capita physician and
hospital bed rates, but the Boston popula-
tion is poorer than that of Rochester.
Because poverty increases children’s risks
of hospitalization, variations in poverty lev-
els among communities may explain some
but not all of the variations in rates of
hospitalization. Other causes likely in-
clude the availability and types of commu-
nity-based general health services for
nonpoor children and physician practice
style. Children who lack regular commu-
nity-based physician care are more likely
to use emergency rooms39 and are more
likely to be admitted to the hospital when
they do.

Adolescents

Adolescents, 10 through 19 years old, rep-
resent the only segment of the U.S. popu-
lation in which mortality rates have not
declined rapidly during the past 2 dec-
ades.3 The major causes of mortality dur-
ing adolescence are motor vehicle
accidents (38%), natural causes (27%),
suicide (10%), other violence and injuries

Figure 3.  Estimated Prevalence of Adolescent (10–19 Years

Old) Health Problems**

Alcohol Use, Major*

Smoking, Among High School Seniors

Marijuana Use

Overweight, Age 12-19

Pregnancy, Age 15-17

Cocaine Use

Gonorrhea, Age 15-19

0 50 100 150 200 250 300 350

Rates per 1,000 adolescents

*High school seniors having five or more drinks in the past 2 weeks

**Composite of dates, but basically 1976-1989

Source: U.S. Department of Health and Human Services. Healthy People 2000 National Health
Promotion and Disease Prevention Objectives. Washington, DC: U.S. Government Printing
Office (DHHS PHS 91-50212), 1991.
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(10%), homicide (9%), drowning (4%),
and fires (2%)3 (see figure 2). Half of the
motor vehicle accidents that result in the
death of an adolescent involve alcohol.40

Thus, 73% of the deaths that occur
between the ages of 10 and 19 years can be
attributed to intentional and uninten-
tional injuries and violence. Many of the
behaviors that lead to these deaths can be
targets of prevention and intervention ac-
tivities by the health care system, the com-
munity, and individual health care
providers.

Seventy-three percent of the deaths that
occur between the ages of 10 and 19
years can be attributed to intentional
and unintentional injuries and violence.

Goals for adolescent health go well be-
yond the prevention of violence and injury
to include developing healthy behaviors
related to sexuality, physical fitness, and
dietary habits, and preventing substance
abuse. Issues related to sexuality include
prevention of unwanted teenage preg-
nancy (and the subsequent choices regard-
ing parenting, adoption, or abortion if
pregnancy does occur) and sexually trans-
mitted diseases, including HIV infection
(see figure 3). To have an impact, educa-
tion regarding these issues should start
prior to adolescence, when children are
beginning to think about these behaviors.

Addressing the health care needs of
adolescents may necessitate modification
of some sectors of the health care system
to accommodate their special circum-
stances. (See the article by Klerman in this
journal issue.) Barriers to the effective use
of traditional health care services by ado-
lescents include discomfort with tradi-
tional health care settings, lack of
insurance coverage or money to cover the
cost of care,41 parental consent require-
ments for some services, lack of office
hours that do not conflict with school
hours, and the inability or refusal of some
adolescents to comply with the recom-
mended medical treatment or follow-up.42

Many adolescents either do not use medi-
cal services or, when they do, receive little
help for their special problems. Physicians
may represent parent-surrogate authority
figures for many adolescents, affecting
adolescents’ comfort in medical settings.
In addition, a greater need for privacy—a

normal part of adolescent development—
makes issues of sexuality, drug and alcohol
use, cigarette smoking, and other behav-
iors that expose them to health risks diffi-
cult to disclose to health care providers.
Finally, many physicians remain uncom-
fortable or unskilled in addressing these
issues with their adolescent patients.43 As
a result, adolescents between the ages of
10 and 18 make only 1.6 visits to an office-
based physician each year. White adoles-
cents make 1.7 visits, compared with 0.9
visits made by black adolescents.44 With
this limited number of contacts, tradi-
tional health care providers may have little
impact on many problems experienced by
adolescents.

Moreover, adolescents are not a ho-
mogeneous population. Among the ado-
lescents at highest risk for poor health
outcomes are homeless and runaway
youths. Up to one million youths run away
from home each year.45 Among homeless
and runaway youths, 48% are depressed,
46% have substance abuse problems, 31%
have been victims of physical abuse, 21%
sexual abuse, 58% have school-related
problems, and 9% have engaged in sexual
activity (prostitution) to survive on the
streets.46 Yet, despite the high-risk emo-
tional and behavioral profile of this popu-
lation, access to and utilization of health
services are low because many of the same
barriers that limit effective use of health
services by adolescents living in intact
families present even more formidable
obstacles to homeless and runaway
youth.

47

Integrating Services in the
Community

Even where an effective intervention such
as immunization exists to protect the
health of children, the traditional organi-
zation of health care services has failed to
assure the availability of the intervention
to all children. In addition, traditional
practice patterns may be inadequate to
protect children and adolescents from
broader risks, such as exposure to injuries.
These observations lead us to support an
expanded approach to child health care
that integrates the roles of the office- and
clinic-based pediatric practitioners with
community-based child health practitio-
ners. Similarly, responsive preventive care
for adolescents may require a departure
from traditional models.
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Infants, Preschool, and School-age
Children

Multidisciplinary models of care may be
needed to improve the health status of all
children. Such models already exist in
most Western European countries.34,48

This concept can be demonstrated by ex-
amining the coordinated responses of
public and private health providers at the
community level which are necessary to
achieve recommended levels of immuni-
zation by 2 years of age and to protect
school-age children from the risk of injury.

Immunizations

The United States has an enviable record
of achieving very high levels of immuniza-
tion of school-age children. All states re-
quire that a child receive a basic set of
immunizations as a condition of school
entry, and, as a result, U.S. immunization
rates for school-age children are generally
higher than those of most other industri-
alized countries.49 Nonetheless, data from
the 1985 national immunization survey
(the most recent source of national data
on immunization status) showed that,
among children 1 to 4 years old, 21.2%
were not immunized against measles,
24.3% were inadequately protected
against polio, and 13% were inadequately
protected against diphtheria, pertussis,
and tetanus.50 By 1990, the proportion of
low-income, inner city children fully im-
munized against all the vaccine-prevent-
able diseases by age 2 years was estimated
to have fallen to less than 50%.51 As a
result of low and declining levels of immu-
nizations during the 1980s epidemics of
measles occurred in 1989 and 1990, with
18,193 and 27,672 cases reported in those
years.51 Nearly half of these cases (48.1%)
occurred in children less than 5 years of
age. More than one third of the children
in the age group who contracted measles
in 1990 were eligible for vaccinations but
had not been vaccinated.

Moreover, the United States failed to
meet a key immunization objective for the
year 1990: that by 2 years of age, 90% of
children would be immunized against the
major childhood diseases, particularly
measles.49 Thus, for the single most
accepted and cost-effective component of
well-child care—routine immunization—
the health care system has failed to
achieve national objectives, failed to
maintain the professionally recom-
mended immunization schedule, and

failed to protect young children from the
threat of disease.

Immunization coverage of a popula-
tion is a function of three interlocking
domains: (1) health-seeking behavior on
the part of parents of young children, (2)
barriers to care, and (3) provider practices
that inhibit appropriate immunization.52

Each of these domains appears to contrib-
ute to the failure to assure adequate im-
munization levels, although their relative
contributions are not known.

Poor children are less likely to be im-
munized because they receive less preven-
tive health care overall, stemming, in part,
from negative family attitudes toward
health care, disbelief in susceptibility to
disease, or a feeling of powerlessness to
prevent disease.

53 Marks and colleagues
found that low maternal education was a
risk factor, implying that a clear under-
standing of immunization as an effective
protection against disease was lacking in
these mothers.54

The U.S. health care system is not
equally accessible to all children. Dutton
has linked low utilization among the poor
to access barriers.53 (See the article by
Klerman in this journal issue.) In the face
of financial barriers to appropriate immu-
nization, many families now seek care
from publicly subsidized maternal and
child health centers, community health
centers, or county health departments.
Unfortunately, users of these facilities
often face inadequate supplies of vaccine,
inconvenient hours and locations, and
long waiting times.55
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Overall, however, variation in office
and clinic practices among primary and
preventive health care providers may be
the most important component of the fail-
ure of the health care system to assure
adequate immunization coverage. Studies

Variation in office and clinic practices among
primary and preventive health care providers
may be the most important component of the fail-
ure of the health care system to assure adequate
immunization coverage.

by the Centers for Disease Control of
recent measles outbreaks in Puerto Rico,
Miami, and Los Angeles found that one
third of children who had failed to receive
a measles, mumps, and rubella (MMR)
vaccination had actually presented them-
selves for preventive care at the appropri-
ate time, but their providers had missed
opportunities to immunize them.56 These
observations are consistent with earlier re-
search.56,57 In addition, the use of multi-
ple providers, which reduces the
continuity of care, decreases the likeli-
hood of adequate immunization.58 Fi-
nally, lack of knowledge among some
physicians about scheduling, contraindi-
cations, proper vaccine storage, and po-
tential complications may be associated
with lower rates of immunization among
children.59

A successful community-based immu-
nization program must include an accessi-
ble system of comprehensive primary
health care, coordination between pediat-
ric and public health practitioners, com-
munity surveillance of immunization
status, an interactive information system
containing the immunization status of
each child that is accessible to all provid-
ers, and incentives to families to seek pre-
ventive health services for immunization
beginning by the second month of life.
Efforts to link adequate immunization to
child care entry or to participation in
benefit programs like WIC or Aid to Fami-
lies with Dependent Children (AFDC)
have also been recommended.55

Injury Prevention

The major threats to the health of chil-
dren 5 to 14 years of age are pedestrian,
motor vehicle occupant, bicycle-related,
and recreational and sports-related inju-
ries. In 1988, 4,990 children 5 to 14 years

old died of injuries, 837 as pedestrians,
and 940 as motor vehicle occupants.60

Sports-related injuries were estimated to
account for more than 90,000 inpatient
admissions and 2.5 million emergency
room visits in 1985.4,61

Although child health care providers
have often been in the forefront of com-
munity efforts to protect children (wit-
ness the role of Dr. Robert Saunders of
Murfreesboro, Tennessee, in advocating
for the nation’s first child passenger safety
legislation in 1978), they have generally
relied upon office-based anticipatory
guidance as their method for influencing
child safety, with mixed results.62 Despite
efforts by the AAP to promote a compre-
hensive program of office-based injury
counseling, The Injury Prevention Pro-
gram (TIPP), relatively few pediatricians
actively use the program, and few alterna-
tives are available. Studies are currently
under way to explain the failure of pedia-
tricians to use TIPP.63

Bicycle safety is an area in which child
health care providers must join efforts with
public health and other community-based
agencies to address childhood injury suc-
cessfully. There is now good evidence that
safety helmets reduce the risk of brain
injuries in falls from bicycles by as much
as 85%,64 yet fewer than 10% of bicycle
riders of all ages wear helmets.65 One
recent study found convincing evidence
that a low-cost classroom intervention suc-
ceeded in promoting helmet use among
elementary school pupils.66 Unfortu-
nately, several controlled studies of bicycle
helmet promotion in physicians’ offices
and emergency rooms have not demon-
strated successes.67,68 As Runyan and Run-
yan concluded, physicians must not
abandon their efforts to educate families
about these risks, but must, in addition,
join community-wide efforts to promote
safety through legislation, regulations,
school-based educational efforts, and im-
proved environmental efforts.69 Health
care professionals at all levels must find
opportunities to build community coali-
tions involving medical care providers,
school officials, parents, and public health
agencies.

Adolescents

For many adolescents, the current
system that delivers care through private
physician practices, community health
centers, and adolescent health programs
works well. Rates of serious illness among
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adolescents are low, and the tasks of ado-
lescent health care typically focus on pre-
vention and encouragement of healthy
life-styles. Effective programs for adoles-
cents help them to develop self-care
skills, encourage exercise and appropri-
ate diet, and decrease major risks to
health such as smoking, alcohol use, and
other substance abuse. Further preven-
tive care typically includes preparing
adolescents for healthy sexual activity
and teaching them methods of early
identification of disease, such as through
breast or testicular self-examination.

Alternative programs have been devel-
oped in response to the difficulties some
adolescents have in accessing health care.
These programs include specific clinics for
adolescents in areas where they often con-
gregate (such as shopping malls) and
school-based clinics that are available dur-
ing and after school hours. (An analysis of
school-based clinics appeared in the Spring
1992 issue of The Future of Children.) Fur-
ther, health services are needed for hard-
to-reach adolescents, such as homeless,
runaway, and incarcerated youth.70 Unfor-
tunately, few adolescents have access to
services that are especially designed to
meet their health care needs. School-based
clinics exist in fewer than 200 of the 16,000
school districts nationwide.71

An evaluation of the impact of 23
school-based clinics on access to health
care for adolescents from low-income
households found that many of those en-
rolled in the clinics were previously medi-
cally underserved.71 Twenty-one percent
had no regular source of medical care,
58% were self-pay (likely to be uninsured),
and 21% had made no health care visits in
the past 2 years. These clinics provided
comprehensive services. Of the primary
reasons for visits to these clinics, 26% were
for acute injury and illness, 21% for men-
tal health, and 12% for other categories
including reproductive health care, physi-
cal exams, immunizations, and hearing
and vision screening. Alcohol and drug
abuse services constituted only 1% of the
primary reasons for a visit.

Community and public support has
been highly variable for these services, in
part reflecting the controversy over pro-
viding contraceptive devices—including
condoms and prescriptions—in school set-
tings. The emphasis on the family plan-
ning role of school-based clinics conceals
the fact that 80% of the main reasons for

visits to these clinics concerned issues
other than family planning.47 European
countries provide universally available
community-based preventive services,
which provide many preventive services to
adolescents.72 Similar forms of preventive
care are not available in most communities
in the United States.

The high-risk behaviors engaged in by
some adolescents cannot be addressed
solely or sufficiently by the health care
system. A multifaceted intervention ap-
proach that is available, accessible, and
affordable is needed to address the needs
of adolescents. Increasing numbers of spe-
cialists in adolescent medicine may also
help to focus attention on the develop-
ment of new interventions to improve ado-
lescent health.

Children with Special
Needs: The Case of
Chronic Illness

Some children’s health problems make
special demands upon children’s health
services. These conditions include chronic
or catastrophic illness, major trauma, de-
velopmental disabilities, and children at
environmental and social risk. We focus
here on the example of childhood chronic
illness as it illustrates the implications of
these categories of special need.

Between 10% and 30% of all U.S. chil-
dren have some kind of chronic health
impairment, although the large majority
of these conditions are mild and have little
impact on children’s daily activities or
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utilization of health services.73,74 About
10% of children with chronic illnesses, or
perhaps 2 million children nationwide,
have severe conditions that require exten-
sive health services. (See the article by
Starfield in this journal issue.) Of this
group, only asthma and common (and
usually less severe) forms of congenital
heart disease occur with any great fre-
quency. As figure 4 indicates, other indi-
vidual conditions—such as leukemia,
arthritis, diabetes, cystic fibrosis, epilepsy,
and kidney failure—are rare. Estimates of
the utilization of services by this popula-
tion vary, but they generally suggest that
the approximately 2% of children with
severe illnesses use at least 25% of the child
health dollar.75 This figure represents, in
part, the higher-than-average utilization of
inpatient hospital care by this group of
children. (See the article by Lewit and
Monheit in this journal issue.)

Although a common view is that many
children with severe chronic illnesses die
in childhood, current estimates of survival
suggest that at least 90% of children, even
with very severe long-term illnesses, survive
to young adulthood.

16 These rates reflect

Figure 4.  Estimated Prevalence of Childhood
Chronic Illnesses*
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a dramatic change in the past quarter
century, brought about by major improve-
ments in medical and surgical technolo-
gies and in the distribution and availability
of sophisticated medical care. Indeed,
these remarkable survival rates reflect
some of the important successes of U.S.
health care. Thus, where until relatively
recently the emphasis was on improving
survival rates, the emphasis now is on im-
proving the quality of life for the large
majority of chronically ill children who
survive to become young adults, most of
whom can participate as active members
in most aspects of adult life.

AIDS creates challenges for house-
holds and health services similar to those
from other chronic illnesses, with some
important distinctions. First, AIDS in chil-
dren is highly concentrated in poor and
minority families.76 The disease had by
1988 become the first and second leading
cause of death among Hispanic and Afri-
can-American children, respectively, ages
1 through 4 in New York State.77 Second,
it carries a very high fatality rate, with few
infected children currently expected to
survive to adulthood. Third, its main mode
of acquisition (congenitally from infected
mothers) means that other family mem-
bers (especially mothers) may also be ill
and therefore unable to care for their chil-
dren. By late 1991 it was estimated that
10% of all pediatric hospital beds were
occupied by children with AIDS.78 Cur-
rently affecting fewer than 1 in 20,000 chil-
dren, AIDS will likely increase in
prevalence, and treatment advances will
likely improve survival rates among in-
fected children. These trends, if realized,
will probably increase the demands placed
on the health care system for services for
children with AIDS and for those infected
with HIV.

Families provide substantial care for
children with special health needs. Studies
by Breslau and colleagues indicate that
mothers spent significantly increased time
at home caring for children with chronic
illness and were less likely to be employed
outside the home.79 The children in these
studies were mainly ones with moderately
severe illnesses. In recent years, many chil-
dren with much more severe illnesses, in-
cluding many dependent on major
technologies, such as respirators or intra-
venous or tube feedings, have received
care at home. Many of these children re-
quire extensive nursing care, monitoring,
and the use of complicated equipment,
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often around-the-clock. This move toward
increased home care is the result of several
factors: the desire of most families to take
more responsibility for the care of their
own severely ill children and to have these
children at home with the family, the
growth of technologies allowing more
miniaturization, and efforts at cost con-
tainment that encourage home care as a
less expensive alternative to continuing
in-hospital care.7

Technological advances, especially in
genetics, are changing the preventive is-
sues related to chronic health condi-
tions.80 Two main genetic interventions
exist: the ability to predict before concep-
tion the risk of conceiving a fetus with a
given genetic disorder and the identifica-
tion of an affected fetus early in preg-
nancy. Most recent advances in genetic
technologies provide increasingly sensi-
tive ways of defining the specific genetic
defect, allowing earlier and much more
exact determination of risk or disease. In
addition, the detection of a fetal anomaly
may now lead to termination of pregnancy
or to other options, including a change in
the timing or in the mode of delivery, or
in prenatal treatment. Prenatal treatments
include intrauterine surgery,81,82 transfu-
sions,83 and delivery of medications to in-
crease fetal survival rates and enhance
peri- and postnatal development. Detec-
tion of a fetal anomaly may also allow the
parents to be better prepared to deal with
the special medical and other needs of an
afflicted infant after birth. Figure 5.  Child Dependent on Technology,

Population Estimates
Other recently developed technolo-

gies improve the lives of these children
after they are born. There have been dra-
matic improvements in surgical tech-
niques for the management of congenital
heart disease, greatly improved medica-
tions for the treatment of leukemia and
other childhood cancers, and therapeutic
advances in the management of children
with cystic fibrosis to lengthen their life
spans. Children who are dependent on
ventilators or who receive long-term
intravenous feedings at home are exam-
ples of beneficiaries of other technological
advances. Office of Technology Assess-
ment estimates (figure 5) are that 20,000
to 30,000 U.S. children may require home
care with significant technology depen-
dence.84 Recent research suggests that the
cost of home care can be exceptionally
high, for some children well over $100,000
per year. However, such costs are still
lower than those typically associated with
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hospital care. Although some of these cost
differences reflect true savings, many pri-
marily reflect cost shifting from hospitals
or insurers to parents.7

Children who survive with long-term
chronic illness face risks of secondary dis-
ability, as well as higher risks of mental
health problems and educational dysfunc-
tion.85,86  Multiple studies document that
compared with apparently healthy chil-
dren, children with long-term illnesses
carry about twice the risk of having signifi-
cant behavioral or psychiatric prob-
lems.74,87 Most studies find that, with the
exception of conditions that affect the
central nervous system, all chronic ill-
nesses whether severe or not seem to pro-
duce approximately the same increase in
this risk. Children with chronic central
nervous system conditions appear to have
up to five times the risk of having signifi-
cant behavioral or psychiatric problems as
children without apparent illness.88

Chronic illness also significantly affects
a child’s ability to participate in regular
education activities.89 Many developmen-
tal disabilities create the need for special
education services that take into account
the effect of the developmental problem
on the child’s ability to learn. Most chronic
illnesses, however, create no direct impact
on the child’s ability to learn, although
excessive fatigue and the effects of medi-
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Printing Office(OTA-TM-H-38), May 1987.
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cation may affect the child’s cognitive
abilities.90 More commonly, the child
faces frequent absences because of medi-
cal or surgical care or because of exacer-
bations of conditions such as asthma or
arthritis. Many years ago, when the issue
for these children was planning for prema-
ture death, schooling was considered rela-
tively unimportant; today, with most
children surviving to adulthood, there is a
great need to improve educational oppor-
tunities and to diminish the effects of ill-
ness or its treatment on the child’s
participation in school.91

Federal and state Title V Maternal and Child
Health programs for children with special health
care needs typically provide services for lower-
income children with chronic illness, though
services vary greatly from state to state.

Most children with chronic illness have
some public or private insurance for usual
medical, surgical, and hospital care, but
they often lack coverage for needed com-
prehensive and long-term care services. A
recent Supreme Court ruling has led to
expanded childhood eligibility for Supple-
mental Security Income and its associated
Medicaid coverage, and poor children
with disability may now find access to pub-
lic insurance easier.92 Even for the large
number of children insured through tra-
ditional employer-based family health in-
surance programs, many needed services
have been unavailable or are not covered.
Preexisting conditions clauses in insur-
ance contracts may exclude chronic con-
ditions, and specialized long-term care
may not be included in the benefit pack-
age. (See the article by Sheils and Wolfe
in this journal issue.)

Federal and state Title V Maternal and
Child Health programs for children with
special health care needs typically provide
services for lower-income children with
chronic illness, though services vary
greatly from state to state.93 Some pro-
grams support hospitalization for children
without other insurance, others fund spe-
cialized clinics for specific conditions, and
others apply resources to coordination of
services or to regionalized programs of
care involving several medical and non-
medical disciplines. (See the article by Hill
in this journal issue.)

Chronically ill children and their fami-
lies need attention from a wide variety of
health and related providers. They need
specialized medical and surgical services,
high-quality general health services
(which they may lack more than do able-
bodied children), specialized nursing serv-
ices, social services, preventive mental
health services, and specialized educa-
tional planning. Further, many need cer-
tain specific therapies, such as nutrition,
respiratory therapy, and occupational and
physical therapy. Given the variety of serv-
ices many of these families use, they would
probably find that care-coordination serv-
ices, although often unavailable, would be
very beneficial.

Optimal care for these children and
their families would provide most services
in or near their home communities while
less frequently required specialized and
technically advanced care of the child’s
medical problems could be provided
through centralized specialty medical
centers.73,94

Regionalized service networks may be
necessary to forge the links between, com-
munity-based services and centralized spe-
cialty services which are necessary to
improve the delivery of comprehensive
care to children with chronic illnesses.
Traditional health insurance programs
which pay primarily for medical care serv-
ices may not pay for the other services that
families with chronically ill children need.
Already financially strapped families may
have to pay for these services out-of-pocket
or do without them. In addition, tradi-
tional health insurance plans may not sup-
port the organization and maintenance of
regional multidisciplinary programs. The
development and maintenance of these
programs may require significant expen-
ditures and responsibility from other, usu-
ally public health, sources. In some states,
the Title V programs have taken primary
responsibility for developing and imple-
menting a multidisciplinary approach to
health care.95

Conclusions and
Recommendations

The evidence suggests that neither the tra-
ditional personal health service delivery
system nor the public health system alone
can effectively provide all the health serv-
ices children need. Collaboration between
public health and personal health service
providers is essential to assure adequate
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immunizations, prevent childhood inju-
ries, ensure adolescents access to respon-
sive preventive care, and provide a full
range of specialty and comprehensive serv-
ices to children with chronic illnesses and
their families.

Most other industrialized countries em-
ploy a community-based system available to
all residents regardless of income to link
their personal health services and public
health systems. The structures of such pro-
grams vary widely, from health visitors in
Great Britain96 to community health cen-
ters in Norway97 to well-child conferences
in France.98 Nevertheless, all of these coun-
tries provide a mechanism to address issues
such as assuring and monitoring immuni-
zation levels, providing community educa-
tion about injury prevention or aspects of
adolescent sexuality, and helping to iden-
tify children with special health needs and
to coordinate multidisciplinary care for
them and their families. A similar system
of community-based health care monitor-
ing and coordination would greatly help
the United States meet the health care
needs of children.

Accordingly, we make the following five
recommendations:

1. Develop community-based preventive
care programs in all parts of the country. The
forms and structures of preventive care
programs may vary among communities,
depending on resources and community
needs, but all communities should have
access to preventive services that screen
and identify children and adolescents with
health risks, help families gain access to
needed health services, provide commu-
nity health education, and assure high lev-
els of illness prevention, especially through
immunizations.

2. Extend current traditional primary care
capabilities to provide satisfactory care for the
health problems that children face, such as
threats to development, chronic illness, and
sexual and physical abuse. These changes will
require improved professional school and
in-service training for health providers and
systems of reimbursement that assure eq-
uity between more procedurally oriented
sickness care and the services needed to
address new morbidity concerns.

3. Assure access to primary care services
through such mechanisms as expansion of com-
munity health centers, both in number and in
breadth of services. For many communities,
especially those with large numbers of
poor and disenfranchised households,

multidisciplinary community health cen-
ters are the preferred mechanism for pro-
viding child and adolescent health
services. Yet, many communities lack
needed health centers. Furthermore,
funding limitations in recent years have
curtailed many multidisciplinary outreach
programs and limited many programs to
providing only office-based medical and
nursing services. Community health cen-
ters need the resources to provide the
range of services and outreach activities to
meet community health needs effectively.
Maternal and child health agencies need
to assure that the systems of community
health centers, county health depart-
ments, and private practitioners provide
full coverage to all children and youth.

4. Enhance public health activities. The
roles and responsibilities of public health
agencies need clarification and support. At
a minimum they should include identify-
ing and monitoring child and adolescent
health needs and services; setting and en-
forcing standards of care; implementing
and maintaining systems of care, such as
perinatal service programs and regional
programs for children with special health
care needs; developing community health
education programs; preventing or elimi-
nating environmental hazards such as lead;
and providing certain direct services, such
as immunization programs.

5. Expand specialized adolescent health
programs. Although many adolescents re-
ceive adequate services through current
community-based primary care programs,
many others do not. Services should be
developed in nontraditional settings for
adolescents who lack services or for whom
services are inappropriate for their needs.
Programs should emphasize preventive
care and provide comprehensive services
rather than focus narrowly on issues such
as sexuality or substance use. Two main
efforts should be the expansion of school-
based health programs and of programs in
alternative settings where adolescents con-
gregate. Although what works well for ado-
lescents has not been clearly documented,
it seems most important to provide multi-
faceted services in multiple, varied sites.

These five recommendations should be
implemented through a coordinated pro-
gram of care rather than through five (or
more) competing systems of services. To
achieve child and adolescent health goals,
public health efforts must link with com-
munity-based preventive and primary care
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programs. The need is to link public and The authors acknowledge the helpful com-
private systems of care to meet the health ments of Drs. Birt Harvey and Moses Grossman
care needs of children and adolescents. on an earlier version of this paper.
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