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Introduction
Childhood illness has changed dra-

matically in the United States during this
century. Infectious diseases that claimed
the lives of thousands of children during
the early 20th century have been largely
eliminated through improvements in in-
fectious disease control, sanitation, hous-
ing, and medical care. Mortality rates
have fallen from 870 per 100 000 children
aged I to 14 years in 1900 to 33 per 100 000
children in 1987.1 But although this trend
demonstrates progressive improvements
along one critical dimension of child
health, reductions in the prevalence of
childhood chronic illness have not been
nearly as dramatic.2

True, the prevalence of some child-
hood chronic conditions, such as polio and
rheumatic fever, has declined markedly in
the second half of this century. However,
dramatic medical advances in the last few
decades have resulted in many chronically
ill children, who previously would have
died much earlier from their illnesses, now
surviving into adulthood. For example,
there is evidence of a sevenfold increase in
survival to age 21 among children with
cystic fibrosis and of twofold or greater
increases in survival for children with
spina bifida, leukemia, and congenital
heart disease.3,4 Moreover, evidence from
other quarters, albeit more controversial,
suggests that the prevalence of non-life-
threatening chronic conditions may have
increased in recent years. According to
national household survey data, the prev-
alence of asthma severe enough to limit a
child's activities increased by 65% during
the 1970s. Similar increases were reported
for hearing impairments and a variety of
mental and nervous system disorders.5

Despite concern over these trends,
knowledge of the prevalence and distribu-

tion of childhood chronic illness is limit-
ed.6 Indeed, there are not even accepted
criteria for defining childhood chronic ill-
ness. Partly because such common defi-
nitional criteria are lacking, the research
community has generated widely differing
estimates of the prevalence of childhood
chronic conditions. Additional variation
results from the different methods used in
collecting prevalence data. Some studies
are population based; others are clinic
based. Some rely on parental reports; oth-
ers use medical records. Some include
only chronic physical conditions; others
include physical and mental conditions.
As a result of these different methods,
published estimates of the proportion of
children with one or more chronic ill-
nesses range from less than 5% to more
than 30%.7-13

The present study provides estimates
of the prevalence of childhood chronic
conditions from a large population-based
sample of children included in the Na-
tional Health Interview Survey (NHIS) on
Child Health.14 Using this survey to de-
rive prevalence estimates offers a number
of advantages. First, a population-based
sample provides for more representative
results than could be obtained from a sam-
ple of patients appearing at clinics, hospi-
tals, or other treatment centers. Second, a
nationally representative sample elimi-
nates geographic biases that might result
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from localized small-area samples. Third,
the large sample size (n = 17 110) permits
more precise prevalence estimates than
could be obtained from smaller samples.

Data from the survey are used in this
paper to examine the national prevalence
of childhood chronic illness. We present
prevalence estimates for 19 different cat-
egories of chronic conditions and esti-
mates ofthe number of children with mul-
tiple chronic conditions. We descnbe how
prevalence varies according to age, gen-
der, and race. We examine the impact of
chronic conditions on children's activity
levels and show how childhood chronic
conditions influence children's use of
health services. Finally, we show how
prevalence estimates change when differ-
ent severity thresholds are applied.

Metos
The NHIS is a continuing nationwide

survey conducted by the Bureau of the
Census for the National Center for Health
Statistics (NCHS). Its purpose is to collect
information on the health status and use of
health care by the US population. The
sample is designed to be representative of
the US civilian noninstitutional popula-
tion.14

In 1988, a special supplemental ques-
tionnaire on child health was included in
the survey. This questionnaire, similar to
one used in 1981, covered a range oftopics
relevant to child health, including child
care, pregnancy and birth, behavioral
problems, developmental problems, other
child health problems, and use of health
services. One child in each householdwas
selected at random to be the subject of the
supplemental interview. An adult member
ofthe household knowledgeable about the
child's health served as the respondent. In
about 90% of the cases, the respondent
was a parent of the sample child, usually
the mother. Interviews were completed
for 91% of all eligible children, resulting in
a sample of 17 110 children under 18years
old.15

Of particular importance was the in-
clusion in the supplement of a detailed
checklist of childhood health conditions.
The checklist was oriented toward recur-
rent or chronic conditions. Respondents
were read this extensive list and asked
whether the sample child had any of the
included conditions duringthe previous 12
months. From these results, annual prev-
alence estimates can be derived for a va-

riety of childhood health problems as di-
verse as repeated ear infections, cerebral
palsy, and juvenile arthritis-but exclud-

ing minor acute illnesses, such as colds
and the flu. In part because of past prob-
lems of underreporting, cancers and men-
tal health problems without physical man-
ifestations were excluded from the
checklist.

Data on the impact of checklist con-
ditions were also collected in the supple-
ment. Each time a conditionwas reported
as present during the previous year, a set
of follow-up questions was asked about
the frequency and amount of bother
caused by the condition; the days spent ill
in bed; the days missed from school; and
the resultant use of medications, physi-
cian services, and hospital care. Together,
these data permitted analysis ofthe impact
of chronic conditions on children's activ-
ity levels and health care use patterns. The
questions and probes used to identify the
impact of chronic conditions are repro-
duced in Appendix A.

Data on school absences and days in
bed were not collected for children expe-
riencing hearing, vision, or speech prob-
lems or eczema and skin allergies on the
assumption that these conditions result in
few, if any, bed days or school absences.
Afollow-up question on limitations in play
and sports activities was included in the
supplement but was asked only for chil-
dren with certain chronic conditions.
However, the core questionnaire con-
tained questions that were asked for all
children regarding limitation of activity
due to chronic conditions, and those re-
sults are used here. With the results from
those questions, children were classified
as limited in their activities if they were
reported as being limited in or unable to
conduct age-appropriate activities, such
as school or play.

We asked a panel of eight pediatri-
cians to review the 76 checklist conditions
to determine whether any should be ex-
cluded from our analysis of chronic con-
ditions. When a majority considered a
condition not to be chronic, that condition
was ehiminated. A total of eight conditions
were eliminated in this fashion. We then
classified the remaining conditions ac-
cording to chronicity using conventions
similar to those developed by the NCHS's
Division of Health Interview Statistics.
Specifically, a condition was considered
chronic if (1) the respondent indicated it
was first noticed more than 3 months be-
fore the interview date, or (2) itwas a type
of condition that ordinarily has a duration
of more than 3 months.'6 Examples of
conditions that are considered chronic re-

gardless of their time of onset include di-
abetes, heart conditions, and arthritis.

Because no severity criteria are used,
this approach to defining chronic illness
leads to the inclusion of a large number of
conditions and thus provides an upper-
bound estimate of the size of the chroni-
cally ill child population. We show how
prevalence estimates diminish when we
use more restrictive definitions that take
into account the impact or severity of re-
ported conditions.

To enable a manageable analysis and
presentation, we grouped conditions into
19 broader categories, including 5 impair-
ment groupings and 14 disease groupings.
This categorization scheme is based on
grouping conditions that are clinically re-
lated while taking into account constraints
due to sample size limitations. The disease
categorization includes conditions with
active pathology whereas the impairment
categorization includes conditions with
stable pathology. The overall categoriza-
tion scheme and condition groupings are
illustrated in Appendix B.

The actual number of sample cases is
presented in the first column of Table 1
and Table 2. All other results are weighted
to reflect national population estimates.
The weights were provided byNCHS and
are equal to the inverse of the sampling
probability for each sample child. Stan-
dard errorswere calculated using software
designed to take into account the complex
sample design of the NHIS117,18

Resm
Prevalence ofChihood Chronic
Conditions

As shown in Table 1, an estimated
31% of children under 18 years of age, or
almost 20 million children nationwide,
were reported to haveone ormore chronic
conditions in 1988. Although most chron-
ically ill children were affected by a single
condition, a significant minority were af-
flicted by multiple chronic conditions.
Among children with chronic conditions,
70% were reported to have one checklist
condition, 21% had two, and 9% had three
or more. It is likely that these estimates
understate the true size of the child pop-
ulation with single and multiple condi-
tions, given that not all childhood chronic
conditions-particularly those related to
mental health-were included in the
checklist.

As shown in Table 2, the most com-
monly reported childhood chronic condi-
tions included respiratory allergies (in-
cluding hay fever) and frequent or

repeated ear infections. Respiratory aller-
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gies affected 97 ofevery thousand children
and 83 of every thousand children expe-
rienced repeated ear infections. Other rel-
atively common conditions included
asthma, eczema and skin allergies, fre-
quent or severe headaches, and speech
defects. Each of these had a prevalence of
25 per 1000 or more. Conditions of low
prevalence included diabetes, sickle cell
disease, and cerebral palsy, each ofwhich
affected fewer than two ofevery thousand
children in the United States.

Prevalence ofchildhood chronic con-
ditions is shown in Table 3 to vary by de-
mographic status. Although chronic con-
ditions appear slightly more prevalent
among older children (315 per 1000) than
among younger children (302 per 1000),
the difference is not statistically signifi-
cant. However, chronic conditions were
more prevalent amongboys (326 per 1000)
than among girls (288 per 1000), and
among White children (324 per 1000) than
among Black children (247 per 1000).

Impact ofChilhood Chronic
Conditions on ChildUn's Health

The questionnaire included several
measures of the impact of chronic condi-
tions on children's health. Included
among these was both the frequency and
the amount of bother caused by the con-
dition. On average, childhood chronic
conditions were reported to never bother
children 25% of the time, bother them
once in awhile53% ofthe time, and bother
them often or all the time 22% of the time
(Table 4). The amount ofbother causedby
childhood chronic conditions ranged, on
average, from a great deal ofbother (25%)
to very little or some bother (50%) to no
bother at all (25%).

The survey also collected informa-
tion on limitation in usual activities and on
average annual bed days and school ab-
sences (Table 5). Overall, 13% of children
with one or more chronic conditions were
classified as limited in their usual activi-

ties. Children with one or more chronic
conditions experienced an average of
slightly more than 2 bed days and 3 lost
school days in the previous year. These
bed days and school absences are in ad-
dition to those resulting from acute con-
ditions such as colds, the flu, and minor
injuries. Hence, they represent the added
burden of chronic illness for these chil-
dren.

The average numbers of bed days
and school absences presented in Table 5
mask large differences among individual
children even with the same condition. In
fact, bed days and lost school days were
quite unevenly distributed among children
with chronic conditions. Most children ex-
perienced no bed days or school absences
in 1988 that could be attributed to chronic
conditions; it was just a small segment of
the chronically ill child population that ac-
counted for the majority of bed days and
lost school days. Specifically, 72% of chil-
dren with chronic conditions spent no
days confined to bed in the previous year,
and 59% had no school absences attnbut-
able to chronic illness. At the other end of
the spectrum, 8% of children with chronic
conditions spent 7 or more days confined
to bed in the previous year and accounted
for 74% of all bed days caused by chronic
illness. Similarly, 12% of the population
with chronic conditions had 7 or more
school absence days and accounted for
73% of all school absences related to
chronic health problems. Hence, a small
segment of the chronically ill population
disproportionately shoulders the burden
of illness when that illness is measured in
terms of bed days and school absences.

Impact ofChilhood Chronic
Conditions on Children's Use of
Services

Use of medical services for children
with chronic conditions is shown in Table
6. In 1988, 63% of all children with chronic
conditions were reported by their parents

to have used medications (excluding vita-
mins) prescribed or recommended by a
doctor. In addition, 4% of children were
hospitalized to treat their chronic health
problems sometime during the year prior
to the interview. Nationally, an estimated
690 000 children were hospitalized for a
total of nearly 7.2 million days for treat-
ment of chronic conditions.

Children averaged slightly under five
physician contacts annually for the treat-
ment of chronic conditions (excluding
those occurring during inpatient hospital
episodes). Nationally, chronically ill chil-
dren were estimated to have made 92 mil-
lion ambulatory physician contacts in
1988, excluding visits for routine preven-
tive care and services obtained in treating
acute conditions. Hence, these results il-
lustrate the added health care burden of
childhood chronic illness.

Like bed days and school absences,
physician services were used at markedly
varying rates by individual chronically ill
children. Some children made very high
use of those services whereas many had
no physician contacts during the previous
year. Specifically, 30% of children with
chronic conditions had no physician serv-
ices related to the care of chronic illnesses
in 1988. In contrast, 10% had 10 or more
contacts and accounted for 63% of all am-
bulatory physician services for chronic ill-
ness. Hence, a small segment of the
chronically ill child population appears to
account for the majority of ambulatory
care services.

7he Uneven Burden ofChlhood
Chronic Iflness

The data presented above suggest
that, although chronic conditions are quite
common among children, a comparatively
small number of children are severely af-
fected by them. For example, only one in
eight children with chronic conditions had
any limitation on his or her usual activi-
ties. Similarly, most children experienced
only occasional bother or no bother at all
from their chronic conditions. Further
analysis indicates that 66% of children
with chronic conditions were never or
only occasionally bothered by their con-
ditions and had no limitations on their
usual activities. These data suggest that
two thirds of all children with chronic con-
ditions are mildly affected by their condi-
tions and experience little or no adverse
effects on their activities.

At the opposite end of the severity
spectrum are children who were both-

ered by their conditions often or all of the
time and limited in their usual activities
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by chronic illness. This severe group is
much smaller, including only 5% of chil-
dren with chronic conditions. In between
these extremes are the remaining 29% of
children with chronic conditions. This
group includes children who experienced
more than occasional bother or limitation

of activity, but not both (see Figure 1).
Expressed another way, 20% of U.S.
children experienced mild chronic condi-
tions, 9% experienced chronic conditions
ofmoderate severity, and only2% of chil-
dren experienced severe chronic condi-
tions in 1988.

Children in the severe group spent an
average of 10 days in bed and missed 11
days from school annually. Despite their
small numbers, they account for27% of all
bed days and 24% of all school absences
related to chronic conditions. Their use of
medical services was also extraordinary.
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Children in this group had an average of 16
physician contacts annually, and 16%

were hospitalized during the previous
year. Together they account for 19% of all

physician contacts and 33% of all hospital
days resulting from chronic conditions. In
addition, 85% of children in this group re-
ceived physician-recommended medica-
tions.

As one might expect, the diagnostic
case mix differs substantially at each ex-
treme of the severity spectrum. Children
with mild chronic conditions were much
more likely than children with severe
chronic conditions to have respiratory al-
lergies and repeated ear infections. In con-
trast, children in the severe group were
more likely than children in the mild group
to have musculoskeletal impairments,
hearing and speech impairments, cerebral
palsy, diabetes, asthma, epilepsy, and ar-
thritis. In addition, children in the severe
group had an average of 2.6 conditions,
compared with an average ofonly 1.3 con-
ditions per child in the mild group.

Discussion
In reviewing the NHIS results pre-

sented here, the reader should keep in
mind that the results are based on house-
hold interviews, not on diagnostic tests or
medical examinations. These results rep-
resent the mother's or other adult's per-
ception of the child's health. Respondents
are more likely to report conditions that
have some impact on a child's activities.
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Similarly, conditions associated with re-
cent medical encounters are more likely to
be accurately reported in household inter-
views. In contrast, conditions with little
functional impact are often underre-
ported, as are conditions that are associ-
ated with embarrassment or stigma.19,20

Although NCHS has undertaken val-
idation studies, none of these studies has
focused on children. Comparison ofNHIS
interview data from the early 1960s with
information derived from medical records
for adults suggests that chronic condi-
tions, particularly those not causing sig-
nificant disability, are generally underre-
ported in household interviews. The most
recent study of NHIS interviewing meth-
odology found that between 35% and 45%
of conditions found in medical records
were unreported in household interviews
whereas between 8% and 12% of condi-
tions reported in interviews were not
found on medical records. Conditions
most likely to be underreported in house-
hold interviews include those related to
the urinary and reproductive systems,
mental illness, and cancer. 19,20 The results
presented here for children contain at least
one instance to suggest that misreporting
may occur among respondents. Specifi-
cally, 18% of child diabetics were reported
as unmedicated in the last year, indicating
that either parents overreport diabetes or
underreport use of medications.

With these limitations in mind, re-
sults from this investigation suggest that
childhood chronic conditions are quite
common in the United States. Using a
broad definition ofchronic illness, approx-
imately 31% of all children under 18 years
of age were classified as having chronic
conditions in 1988. The overall prevalence
of chronic conditions was similar for ad-
olescents and younger children. Chronic
conditions were reported more frequently
for boys than for girls and for Whites than
for Blacks. In fact, differences in preva-
lence were especially large for the two ra-
cial groups; however, whether these racial
differences are attributable to reporting bi-
ases or underlying differences in health
cannot be discerned from this data set.

Our results indicate that children with
chronic conditions experience a substan-
tial added burden of illness. In 1988,
chronically ill children tallied 37 million
bed days and 41 million school absence
days attributable to chronic conditions. As
previously noted, they also made 92 mil-
lion physician contacts and accounted for
over 7 million hospital days related to the
treatment of chronic conditions. Using an
average daily cost of $581 for hospital

care2l and $36 for intermediate-level visits
for established pediatric patients (CPT
90060),22 we estimate the cost of hospital
and physician care related to childhood
chronic conditions to be approximately
$7.5 billion annually. This estimate may be
somewhat inflated because physician con-

tacts as defined in the questionnaire in-

clude consultations in person or by tele-
phone. At the same time, however, this
estimate does not include charges for non-
physician professional services, medica-
tions, supplies and equipment, and other

specialized services used by chronically ill

children.
Our results also indicate that the bur-
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FIGURE 1-Percentage distribution of children with chronic conditions, by severity
level, 1988.
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den of chronic illness is not borne evenly
by these children. Chronic conditions fall
along a continuum that begins with those
that have essentially no impact on the
child and ends with those that affect the
child and the family profoundly. Using
this continuum approach, the 31% of US
children with chronic conditions can be
divided into three groups: 20% with mild
conditions that result in little or no bother
or activity limitations; 9% with conditions
of moderate severity that result in some
bother or limitation of activity, but not
both; and 2% with severe conditions that
cause frequent bother and limitation of ac-
tivity.

In prior prevalence studies using
other data sources, prevalence estimates
for childhood chronic conditions have
ranged from less than 5% to more than
30%. The overall prevalence estimate of
31% from the 1988 NHIS is clearly at the
upper extreme of previous prevalence es-
timates whereas our 2% estimate for the
prevalence of severe conditions is clearly
at the lower extreme. This illustrates the
sensitivity of prevalence estimates to the
definition used.

Results from the NHIS clearly dem-
onstrate the wide variability with which
specific conditions affect the health ofchil-
dren. The impact ofchronic conditions on
a given child is influenced by their type,
number, and severity. The impact is also
determined by external factors, such as
psychosocial support within the family,
access to medical and other services, ef-
fectiveness of treatment and rehabilitative
interventions, and acceptanceby the com-
munity of children with chronic condi-
tions. With a goal to diminish the impact of
illness and prevent dysfunction in chil-
dren, the variability in impact on health
warrants further study to determinewhich
external factors could be modified to im-
prove health. O
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