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Trends in Childhood Asthma: Prevalence, Health Care Utilization,
and Mortality

Lara J. Akinbami, MD, and Kenneth C. Schoendorf, MD, MPH

ABSTRACT. Objectives. Our objective was to use na-
tional data to produce a comprehensive description of
trends in childhood asthma prevalence, health care utili-
zation, and mortality to assess changes in the disease
burden among US children.

Methods. Five data sources from the National Center
for Health Statistics were used to describe trends in
asthma for children aged 0 to 17 years from 1980 to the
most recent year for which data were available. These
included the National Health Interview Survey (NHIS),
the National Ambulatory Medical Care Survey, the Na-
tional Hospital Ambulatory Medical Care Survey, the
National Hospital Discharge Survey, and the Mortality
Component of the National Vital Statistics System.

Results. Asthma prevalence increased by an average
of 4.3% per year from 1980 to 1996, from 3.6% to 6.2%. The
peak prevalence was 7.5% in 1995. In 1997, asthma attack
prevalence was 5.4%, but changes in the NHIS design in
1997 preclude comparison to previous estimates. Asthma
attack prevalence remained level from 1997 to 2000. After
a decrease between 1980 and 1989, the asthma office visit
rate increased by an average of 3.8% per year from 1989 to
1999. The asthma hospitalization rate grew by 1.4% per
year from 1980 to 1999. Although childhood asthma
deaths are rare, the asthma death rate increased by 3.4%
per year from 1980 to 1998. Children aged 0 to 4 years had
the largest increase in prevalence and had greater health
care use, but adolescents had the highest mortality. The
asthma burden was borne disproportionately by black
children throughout the period. Racial disparities were
largest for asthma hospitalizations and mortality: com-
pared with white children, in 1998–1999, black children
were >3 times as likely to be hospitalized and in 1997–
1998 >4 times as likely to die from asthma.

Conclusions. Recent data suggest that the burden
from childhood asthma may have recently plateaued af-
ter several years of increasing, although additional years
of data collection are necessary to confirm a change in
trend. Racial and ethnic disparities remain large for
asthma health care utilization and mortality. Pediatrics
2002;110:315–322; asthma, child, prevalence, office visits,
hospitalization, mortality.

ABBREVIATIONS. NHIS, National Health Interview Survey;
NCHS, National Center for Health Statistics; NAMCS, National
Ambulatory Medical Care Survey; NHDS, National Hospital Dis-
charge Survey; NHAMCS, National Hospital Ambulatory Medical

Care Survey; SE, standard error; ICD, International Classification of
Diseases; ED, emergency department; OPD, outpatient depart-
ment.

As a leading chronic childhood illness in the
United States,1 asthma places a large burden
on affected children and their families. Al-

though asthma is a major cause of childhood disabil-
ity2,3 and in rare cases causes premature death,
asthma morbidity and mortality are largely prevent-
able when patients and their families are adequately
educated about the disease and have access to high-
quality health care.4–6 That is, poor outcomes for
childhood asthma, such as hospitalizations and
deaths, are at least partially sensitive to the quality of
ambulatory health care.5,7 Thus, it is important to
simultaneously monitor trends in asthma preva-
lence, health care utilization, and mortality to esti-
mate the burden of disease and to help assess the
impact of asthma prevention programs and changes
in health care quality. Although local data may be
optimal for program evaluation and resource alloca-
tion decisions, national data are presented in this
analysis because population-based data for the entire
spectrum of measures are not consistently available
in local areas.

National data on asthma prevalence, office visits,
emergency department visits, hospitalizations, and
mortality were published recently,8 but the analysis
did not focus on children; the burden of asthma is
larger for children than for the rest of the popula-
tion.8,9 This report presents trends in asthma preva-
lence, health care utilization, and mortality for race/
ethnicity and age groups in the pediatric population.
In particular, patterns among different race and eth-
nicity groups are important because eliminating
health disparities among different segments of the
population is 1 of the 2 overarching goals of Healthy
People 2010.10 Although discussed in detail else-
where,11,12 another purpose of this report is to high-
light the effect of the 1997 redesign of the National
Health Interview Survey (NHIS) on asthma preva-
lence estimates. The NHIS is the principal means of
measuring national asthma prevalence, and the 1997
redesign created a break in the time series trend and
therefore complicates assessment of recent trends in
asthma prevalence.

METHODS
This analysis used data from 1980 through the most recent year

for which data were available from 4 National Center for Health
Statistics (NCHS) data systems: the NHIS, the National Ambula-
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tory Medical Care Survey (NAMCS), the National Hospital Dis-
charge Survey (NHDS), and the Mortality Component of the Na-
tional Vital Statistics System. A fifth NCHS data set, the National
Hospital Ambulatory Medical Care Survey (NHAMCS), provided
data on ambulatory care in hospitals beginning in 1992. Children
aged 0 to 17 years were included, and the sample from each data
source was stratified by age group (0–4 years, 5–10 years, and
11–17 years) and by race/ethnicity when possible (white non-
Hispanic, black non-Hispanic, and Hispanic).

The NHIS is a continuing household survey of a representative
sample of the US civilian noninstitutionalized population1 and the
primary source of national asthma prevalence estimates. In 1997,
the NHIS was redesigned to improve data quality, simplify the
survey, and reduce the questionnaire length.12 Information to
estimate asthma prevalence from 1980 to 1996 was obtained by the
following question: “During the past 12 months, did your child
have asthma?” After the survey redesign in 1997, information to
estimate asthma attack prevalence was obtained from the follow-
ing questions: “Has a doctor or other health professional ever told
you that your child had asthma?” and, “During the past 12
months, has your child had an episode of asthma or an asthma
attack?” National estimates were calculated using survey weights.
Standard errors (SEs) were calculated using SUDAAN software
(Research Triangle Institute, Research Triangle Park, NC).

The NAMCS was administered in 1980, 1981, 1985, and annu-
ally since 1989 and collects information on ambulatory patient
visits to private physician offices.13 National estimates for asthma
visits were calculated using survey sample weights for visits for
which asthma (International Classification of Diseases, Ninth Revision,
Clinical Modification [ICD-9-CM], code 493) was listed as the first
diagnosis. SEs for 1980 to 1985 were estimated using relative SE
tables produced by the NCHS14,15 and with SUDAAN for 1990 to
1999. The NHAMCS has been administered annually since 1992
and gathers information about health care provided by hospital
emergency departments (EDs) and outpatient departments
(OPDs).16,17 National estimates and SEs for visits to sample hos-
pital EDs and OPDs for which asthma was listed as the first
diagnosis (ICD-9-CM, code 493) were calculated using SUDAAN.
We used US Census Bureau estimates for the US civilian nonin-
stitutionalized population as denominators for asthma ED and
OPD visit rates.18,19 For the approximately 9% of records missing
data on race, NCHS imputed the information by assigning the
same race from patient record forms with similar characteris-
tics.13,16,17 A larger percentage of records were missing Hispanic
ethnicity data (15%–20%), and NCHS stopped imputing ethnicity
beginning in 1997. Therefore, the analysis of ambulatory visits by
race was conducted without consideration of ethnicity.

The NHDS is an annual national survey of nonfederal general
and short-stay specialty hospitals.20 Estimates for asthma hospi-
talizations were calculated using hospitalizations for which the
primary discharge diagnosis was asthma (ICD-9-CM, code 493).
The 5% to 22% of records missing data on race were excluded from
race-specific rates because there was no imputation for race per-
formed on NHDS records. We performed a sensitivity analysis
assuming that records with missing race represented hospitaliza-
tions for children of white race. This approach was taken because
an analysis of race underreporting in the NHDS suggested that
most records with missing race represent white patients21 and
because it produces the most conservative estimate of a racial
disparity in hospitalization. SEs for NHDS estimates from 1980 to
1986 were calculated using NCHS relative SE tables,22,23 and from
1990 to 1999 using SUDAAN. We used US Census Bureau esti-
mates for the US civilian population as denominators for asthma
hospitalization rates.18,19

To estimate asthma mortality, we used the Mortality Compo-
nent of the National Vital Statistics System.24 Deaths identified
among children younger than 18 years for which asthma was the
underlying cause of death (ICD-9, code 493) were included. We
calculated SEs (the square root of the inverse of the number of
deaths) because the number of asthma deaths is small and annual
rates are subject to random variation.24 We used US Census Bu-
reau estimates for the US residential population as denominators
for asthma mortality rates.18,19 Beginning in 1999, the International
Statistical Classification of Diseases and Related Health Problems,
10th Revision (ICD-10) replaced the ICD-9 for death certificates.
Because 1999 death rates are not comparable to earlier years,
mortality rates from 1980 to 1998 are presented.

Annual estimates of each of the above measures are presented
in figures, with the exception of hospital ED and OPD visits for
which data are available beginning in 1992. For each data series, a
trend line was estimated by fitting a linear regression model to the
logarithm of the rates from 1980 to 1996 for asthma prevalence,
from 1980 to 1999 for asthma office visits and hospitalization, and
from 1980 to 1998 for mortality. A logarithmic scale was used
because trends in asthma prevalence, health care utilization, and
mortality tend to follow a constant percentage change rather than
a constant absolute change.25 On the logarithmic scale, trend lines
with similar slopes represent similar rates of change. Furthermore,
trends over time can be visually compared for outcomes that have
a wide range of absolute rates. Average annual estimates based on
combining 2 years of data were calculated for age and race sub-
groups to decrease sampling error and are presented as tabulated
data for selected years.

To address the possibility that diagnostic transfer may partially
explain the trends observed,26,27 we examined trends in preva-
lence of chronic bronchitis and health care utilization for bronchi-
tis, bronchiolitis, and pneumonia (information about bronchiolitis
and pneumonia is not available in the NHIS). For the NHIS,
prevalence for chronic bronchitis was estimated by positive re-
sponses to the question, “During the past 12 months, did your
child have bronchitis?” and by including those children for whom
the condition was present for longer than 3 months. For the
NAMCS and NHDS, records for which bronchitis, bronchiolitis,
and pneumonia were listed as the primary diagnosis were in-
cluded (ICD-9-CM codes 466, 480 through 486, 490, and 491). For
the NHIS, the log-linear trend for bronchitis was calculated for
survey years 1980 to 1996. For NAMCS, a log-linear trend for
bronchitis and bronchiolitis was calculated for years 1989 to 1999
during which the survey was conducted annually. For the NHDS,
log-linear trends for pneumonia and for bronchitis and bronchi-
olitis were calculated for 1980 to 1999. These trends were com-
pared with those calculated for asthma.

RESULTS

Asthma Prevalence
Asthma prevalence among 0- to 17-year-old chil-

dren increased from 36 per 1000 children (SE 3.4) to
75 per 1000 (SE 5.1) from 1980 to 1995 but then
decreased 17% to 62 per 1000 children (SE 5.9) in
1996 (Fig 1). Asthma prevalence increased by an
average of 4.3% per year from 1980 to 1996. The 1997
estimate of childhood asthma attack prevalence from
the redesigned questionnaire, 54 per 1000 children,
and subsequent estimates cannot be compared di-
rectly with previous estimates and should be consid-
ered the first points of a new trend.11 Because the
redesigned asthma questions measure asthma attack
prevalence (individuals who had previously re-
ceived a diagnosis of asthma and who had 1 or more
asthma attacks in the past 12 months) as opposed to
asthma prevalence in the past 12 months, it is not
surprising that the post-1997 estimates are lower
than previous estimates. Asthma attack prevalence
from 1997 to 2000 remained level with no statistically
significant difference between estimates during this
time period (SEs not shown). Table 1 shows child-
hood asthma prevalence for selected years by race/
ethnicity and age group. The gap between black and
white non-Hispanic children widened progressively
during the period, from 15% higher asthma preva-
lence among black non-Hispanic children in 1980–
1981 to 26% higher in 1995–1996. In 2000, black non-
Hispanic children had an asthma attack prevalence
rate 44% higher than that of white non-Hispanic
children. From 1985/1986 to 1995/1996, asthma
prevalence increased dramatically among Hispanic
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children. However, from 1997 to 2000, asthma attack
prevalence among Hispanic children remained be-
low that for white non-Hispanic children. Within the
3 pediatric age groups, prevalence increased over
time. Children aged 0 to 4 years had the most rapid
growth in asthma prevalence from 1980/1981 to

1995/1996. From 1997 to 2000, asthma attack preva-
lence remained fairly level among all age groups.

Ambulatory Health Care Utilization
The rate for annual visits to private physician of-

fices for childhood asthma followed an increasing

Fig 1. Trends in childhood asthma prevalence, hospitalizations, office visits to private physicians, and mortality, age �18 years.

TABLE 1. Average Annual Asthma Prevalence (per 1000), 1980 to 1996 and Asthma Attack Prevalence (per 1000), 1997 to 2000 During
the Previous 12 Months Among Children Younger than 18 Years, United States*†

Asthma Prevalence Asthma Attack Prevalence

1980–1981 1985–1986 1990–1991 1995–1996 1997 1998 1999 2000

Overall prevalence 36.8 49.4 60.1 68.6 54.4 53.1 52.7 55.3
Race/ethnicity

White non-Hispanic 36.4‡ 51.0 59.6 65.3 52.2 52.1 49.9 53.4
Black non-Hispanic 41.9‡ 59.8 72.6 82.1 67.5 68.1 74.1 76.8
Hispanic n/a‡ 31.5 51.2 76.1 51.3 47.4 44.5 42.1

Age
0–4 y 29.4 31.9 43.0 50.3 41.2 46.5 42.1 43.5
5–10 y 49.0 54.5 62.7 74.3 58.5 53.0 57.2 57.5
11–17 y 32.1 58.0 71.4 77.4 60.4 58.0 56.2 61.5

‡ Data for ethnicity are unavailable for 1980-81. White and black prevalence estimates include Hispanic ethnicity.
Adapted from Centers for Disease Control and Prevention. Measuring childhood asthma prevalence before and after the 1997 redesign
of the National Health Interview Survey–United States. MMWR Morb Mortal Wkly Rep. 2000;49:908–911.
† The space between 1995–1996 and 1997 indicates a trend break due to redesign of the 1997 NHIS.
* All relative SEs for estimates are below 30%.
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trend during 1989 to 1999, the period for which an-
nual data are available, and rose by an average of
3.8% per year (Fig 1). However, before this period,
the asthma office visit rate declined by a total of 27%
during the 9-year period from 1980 to 1989. Com-
pared with white children, the asthma office visit
rate in 1998–1999 for black children was 1.2 times
higher (Table 2). Asthma office visit rates were
higher in younger children and almost doubled
among children 0 to 4 years of age between 1980/
1981 and 1998/1999 compared with more modest
increases among older children. Data for visits to
hospital EDs and OPDs are shown in Table 2 for 1995
to 1999. Black children had visit rates to hospital
OPDs and EDs approximately 3 times higher than
those for white children in 1998–1999. When all
sources of data for ambulatory visits for asthma are
combined (shown in the far right columns in Table
2), black children had a visit rate 1.6 times higher
than white children in 1998–1999. As with office
visits to private physician offices, rates of hospital
ED and OPD visits in 1995–1999 were higher among
younger children compared with those aged 11 to 17
years.

Hospitalizations
The childhood asthma hospitalization rate grew

slowly from 1980 to 1999, by an average of 1.4% per
year. However, the hospitalization rate seems to
have plateaued since the mid-1990s (Fig 1). Asthma
hospitalization rates increased to a much greater ex-
tent among black children than white children. In
1998–1999, the asthma hospitalization rate among
black children was 3.6 times the rate for white chil-
dren (Table 3). The results of a sensitivity analysis
show that if hospitalizations with unknown race are
assumed to be for children of white race, then the
hospitalization rate for black children in 1998–1999
was 3.2 times that for white children and hospital-
ization rates for black and white children increased
25% and 11%, respectively, from 1980/1981 to 1998/
1999 (data not shown). Although asthma prevalence
was lowest among the youngest children, hospital-
ization rates were substantially higher among 0- to
4-year-olds and increased more rapidly compared

with older children. After 1995–1996, asthma hospi-
talization rates plateaued among all age groups.

Mortality
Asthma death rates increased by an average of

3.4% per year from 1980 to 1998 (Fig 1 and Table 4).
After reaching a peak of 3.8 per 1 000 000 children in
1996, the childhood asthma death rate declined 18%
in 1997 to 3.1 per 1 000 000 children. However,
asthma mortality rose again in 1998 to 3.5 per
1 000 000 children. Black non-Hispanic children had
the highest asthma death rates and the greatest in-
crease over time. In 1985–1986, the death rate among
black non-Hispanic children was 4.1 times higher
than the death rate for white non-Hispanic children
and in 1997–1998 was 4.6 times higher. Hispanic
children had asthma death rates similar to those of
white non-Hispanic children. Asthma mortality
trends over time were generally similar among all
age groups, but 11- to 17-year-old children had
asthma death rates approximately twice those of
younger children.

Diagnostic Transfer
A possible explanation for increasing asthma prev-

alence and health care utilization is diagnostic trans-
fer–an increasing tendency over time of respiratory

TABLE 2. Average Annual Office Visits for Asthma (per 1000) Among Children Younger Than 18 Years, Selected Years 1980 to 1999,
United States*

Office Visits to Private
Physician Offices

Hospital
ED Visits

Hospital OPD
Visits

Total Ambulatory
Asthma Visits

1980–1981 1985 1990–1991 1995–1996 1998–1999 1995–1996 1998–1999 1995–1996 1998–1999 1995–1996 1998–1999

Overall 38.1 36.1 41.7 48.7 61.4 10.4 11.4 6.7 7.7 65.7 80.5
Race

White† 39.1 37.8 40.2 48.1 59.3 7.5 9.0 4.7 5.5 60.3 73.9
Black† 35.2 ‡ 45.5 55.1 71.7 25.8 26.2 17.4 19.3 98.2 117.1

Age
0–4 y 36.4 31.2 38.2 54.9 67.0 14.8 15.6 7.7 10.9 77.4 93.5
5–10 y 50.4 61.3 49.2 50.8 71.4 11.4 12.0 8.7 7.2 70.9 90.6
11–17 y 30.0 19.3 37.5 42.2 48.5 6.2 8.0 4.0 5.9 52.4 62.4

Source: National Ambulatory Medical Care Survey, National Hospital Ambulatory Medical Care Survey, National Center for Health
Statistics, Centers for Disease Control and Prevention.
* All relative SEs for estimates are below 30% unless indicated.
† Hispanic origin not reported because of insufficient data. Race categories include persons of Hispanic origin.
‡ The relative SE is �30%. The estimate is unreliable.

TABLE 3. Average Annual Asthma Hospitalizations (per
10 000) Among Children Younger Than 18 Years, Selected Years
1980 to 1999, United States*

1980–
1981

1985–
1986

1990–
1991

1995–
1996

1998–
1999

Overall 21.6 26.3 29.5 31.7 26.9
Race

White† 16.0 19.0 16.7 16.5 15.5
Black† 45.5 48.0 57.6 71.0 56.9

Age
0–4 y 38.0 48.9 55.7 59.7 51.4
5–10 y 21.2 21.6 22.8 27.4 24.2
11–17 y 11.6 13.8 14.8 14.8 12.1

Source: National Hospital Discharge Survey, National Center for
Health Statistics, Centers for Disease Control and Prevention.
* All relative SEs for estimates are below 30%.
† Hispanic origin not available. Race categories include persons of
Hispanic origin.
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conditions to be labeled as asthma rather than as
other conditions.26,27 If the increase in asthma prev-
alence and health care utilization was mirrored by a
decline in that for other respiratory conditions, then
diagnostic transfer may be a plausible explanation
for the trends observed since 1980. We assessed
trends for bronchitis, bronchiolitis, and pneumonia
because these conditions may be confused with
asthma. From 1980 to 1996, the prevalence of chronic
bronchitis increased by 2.3% per year on average
compared with 4.3% per year for asthma prevalence.
Although this pattern does not suggest diagnostic
transfer, the pre-1997 NHIS data are based on paren-
tal report and not necessarily on physician diagnosis.
From 1989 to 1999, the office visit rate for bronchitis
and bronchiolitis decreased by 6.3% per year and for
pneumonia by 9.9% per year, whereas that for
asthma rose 3.8% per year. However, from 1980 to
1989, a period for which annual data are not avail-
able, the visit rate to private physician offices for
bronchitis and bronchiolitis increased by a total of
81% during the 9- year period and for pneumonia by
91%, whereas the asthma visit rate decreased by 27%.
The hospitalization rate for bronchitis and bronchi-
olitis increased by 0.7% per year from 1980 to 1999,
whereas that for asthma increased by 1.4%. How-
ever, the pneumonia hospitalization rate decreased
by 1.3% per year during this same period. Thus,
there is an inverse relationship between trends in
asthma office visits and hospitalizations and those
for pneumonia, bronchitis, and bronchiolitis.

DISCUSSION

Dramatic Increases in Childhood Asthma
The burden of asthma on the pediatric population

as measured by asthma prevalence, ambulatory vis-
its, and mortality increased dramatically during the
past 2 decades. The childhood asthma hospitaliza-
tion rate increased more slowly but was still rising
during a period when pediatric hospitalization rates
for other causes were declining.28–30 The factors be-
hind the increasing asthma burden remain unclear.

The disproportionate increase in asthma preva-
lence, health care utilization, and mortality for chil-
dren younger than 5 years, for whom accurate diag-

nosis may be more difficult, raises the question of
changes in diagnosis over time. The majority of epi-
sodes of wheezing in infants are related to transitory
conditions and are not associated with increased risk
of asthma later in life.31 It is possible that over time,
asthma was more likely to be diagnosed in infants
during these transient episodes because of greater
awareness of the diagnosis and treatment of asthma
among parents and health professionals. However, it
is unlikely that changes in diagnostic awareness in
younger children completely account for the sus-
tained increase in asthma prevalence in older age
groups as measured by the NHIS, especially because
the NHIS focused on asthma in the 12 months before
the survey.

Diagnostic transfer is another possible change in
labeling of respiratory conditions in children that
could contribute to the increase in asthma prevalence
and health care utilization. Our analysis of trends in
bronchitis prevalence cannot be used to definitively
support or refute the theory that an increasing ten-
dency to transfer diagnoses from bronchitis to
asthma over time has resulted in increased asthma
prevalence. In contrast, trends in health care utiliza-
tion show that rising asthma office visit rates from
1989 to 1999 were roughly mirrored by decreases in
those for bronchitis, bronchiolitis, and pneumonia,
and increasing asthma hospitalization rates from
1980 to 1999 by decreasing pneumonia hospitaliza-
tion rates. These patterns suggest that diagnostic
transfer has contributed to the increasing trend in
asthma health care utilization. However, more de-
tailed investigation is necessary to examine the influ-
ence of other factors that could also contribute to
these patterns. For example, efforts to reduce hospi-
talizations for pneumonia and bronchitis may have
been more successful than those to reduce asthma
hospitalizations.

Another possible explanation for increasing
asthma prevalence and morbidity is changing envi-
ronmental exposure.27 Some have hypothesized that
urbanization leads to multiple exposures (both in-
doors and outdoors) that increase the risk of devel-
oping asthma.26,32–35 However, evidence in this area
is mixed; 1 study demonstrated that both urban and

TABLE 4. Average Annual Asthma Mortality (per 1 000 000) Among Children Younger Than 18
Years, Selected Years 1980 to 1998, United States*

1980–1981 1985–1986 1990–1991 1995–1996 1997–1998

Overall mortality 1.8 2.7 3.1 3.8 3.3
Race/ethnicity

White non-Hispanic 1.2† 1.0 2.0 2.4 2.2
Black non-Hispanic 5.3† 4.1 8.5 11.7 10.1
Hispanic NA† ‡ 1.9 2.0 1.6

Age
0–4 y 1.2 1.6 2.2 2.7 2.5
5–10 y 1.6 2.0 2.3 2.7 2.7
11–17 y 2.4 4.1 4.4 5.6 4.4

NA indicates not applicable.
Source: Mortality File, National Center for Health Statistics, Centers for Disease Control and Preven-
tion.
* All relative SEs for estimates are below 30%.
† Data for ethnicity not available for 1980–1981. Rates for white and black children include those of
Hispanic ethnicity for 1980–1981.
‡ The estimate is statistically unreliable because there were fewer than 20 deaths.
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rural populations underwent similar increases in
asthma prevalence during the 1980s.36 Research to
elucidate the causes of asthma continues.

Recent Trends Suggest That the Asthma Burden Has
Plateaued

Just as puzzling as the prolonged increase in
asthma prevalence, health care utilization, and mor-
tality is the recent plateauing of some indicators and
the apparent decrease of asthma prevalence after
1995. The interpretation of trends in asthma preva-
lence has been complicated by the redesign of the
NHIS in 1997. Although the redesign will improve
the validity of asthma surveillance by requiring a
diagnosis by a health professional, it created a break
in the trend of asthma prevalence11 and generated
uncertainty about how to interpret the drop in
asthma prevalence in 1996. The 1996 sample was
reduced by 40% as a result of pilot testing of the 1997
redesigned survey, and the impact of this decreased
sample size on prevalence estimates is unclear. Al-
though asthma hospitalizations and mortality have
plateaued since 1995, these recent trends cannot be
used to “confirm” a change in the prevalence trends
because multiple factors affect asthma morbidity and
mortality. For example, changes in hospitalization
rates may also reflect changes in medical practice,
asthma therapy, and access to and utilization of
care.5,26,28,37 Mortality may reflect availability and
utilization of health care, access to and correct use of
medication and prevention strategies, and severity of
disease.7,38 Therefore, additional years of data are
necessary to determine whether the pattern of in-
creasing asthma prevalence during the past 2 de-
cades has changed.11

One possible reason for the recent plateauing of
hospitalizations and deaths may be the impact of
clinical and public health intervention and preven-
tion efforts. Although it is difficult to evaluate the
efficacy of specific or local prevention programs with
national data, the impact of nationwide programs,
such as the State Children’s Health Insurance Pro-
gram that was passed as part of the Balanced Budget
Act of 1997, may be discerned. A large nationwide
increase in enrollment of children in insurance pro-
grams (2 684 300 children were enrolled by Septem-
ber 1998)39 may be partly responsible for the large
jump in asthma office visits in 1998. Another recent
nationwide development is the dissemination of the
National Asthma Education and Prevention Program
Guidelines in 1997.6 It has been theorized that adop-
tion of these guidelines by medical practitioners was
responsible for the recent decline in asthma mortality
among all ages in the United States in 1997.7

Disparities in Asthma Burden Among Children
As documented in several studies,9,29,34,38,40–47

prevalence, morbidity, and mortality are higher
among black children compared with white children.
Although much has been made of racial disparities
in asthma prevalence, much larger disparities exist
for morbidity and mortality46 (L. J. Akinbami and
K. C. Schoendorf, National Center for Health Statis-
tics, unpublished manuscript). Risk of asthma hospi-

talization and mortality has been found to be corre-
lated with minority race and living in
poverty.25,27,33,42,48 Although most poor children
have access to a source of asthma care,41,49,50 poor
and minority children with asthma are less likely to
receive care in a high-quality setting with continuity
of care41,49,50 and less likely to be prescribed or to use
maximally effective preventive therapy.33,49,51,52 Fur-
thermore, some studies suggest that after adjusting
for severity of disease, even greater discrepancies in
health care utilization exist between poor and non-
poor children and between black and white chil-
dren41 (L. J. Akinbami and K. C. Schoendorf, Na-
tional Center for Health Statistics, unpublished
manuscript). Such differences in utilization of and
access to health care are likely to contribute to the
racial and income disparities in asthma morbidity
and mortality that have been widely described in the
literature.

Strategies to Expand Childhood Asthma Surveillance
There are regional and local variations in asthma

prevalence, hospitalization, and mortality that na-
tional data do not reveal.8,9,42,53 As demonstrated by
studies focusing on regional variations in asthma
hospitalization trends,5,28 examining smaller popula-
tion groups exposes important differences in prac-
tices and outcomes and facilitates translating surveil-
lance findings into policy. Strategies to increase local
surveillance include analyzing existing data on hos-
pital discharges or billing information and standard-
ized household surveys.8 The Behavioral Risk Factor
Surveillance System is a random-digit-dialed tele-
phone survey operated in all 50 states, the District of
Columbia, and Puerto Rico. The Behavioral Risk Fac-
tor Surveillance System has core questions about
health conditions (including asthma) and an optional
standardized module beginning in 2001 that states
may use to gather more detailed information on
asthma, including childhood prevalence. Although
asthma prevalence data from the core survey are
collected only for adults, some states added ques-
tions about childhood asthma. However, the ques-
tions were not standardized between states. A stan-
dardized asthma module to measure childhood
asthma prevalence may be available for states to use
in the future (J. Moorman, National Center for Envi-
ronmental Health, Centers for Disease Control and
Prevention, personal communication, January 16,
2001). The NCHS is also launching an asthma survey
in the State and Local Area Integrated Survey, a
telephone survey that will use a uniform question-
naire for all states and will provide state-specific
information about asthma for children and adults.

Limitations
It is not possible using NCHS data to detect mul-

tiple hospitalizations and office visits for each pa-
tient. Therefore, the extent to which changes over
time reflect the changes in the frequency of recurrent
asthma office visits or hospital readmissions is un-
known. It is unlikely, however, that readmissions are
primarily responsible for observed trends given
asthma readmission rates reported elsewhere.54 In
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addition, it is unclear how readmissions may affect
the observed racial disparity. That is, it is unknown
whether children of different race/ethnic back-
grounds have a different level of risk for readmis-
sion.

Missing race data are an important limitation for
the NAMCS, NHAMCS, and NHDS. Race for all of
these surveys is obtained from medical records, in
contrast to the NHIS for which race is self-reported.
For the approximately 9% of the NAMCS and
NHAMCS records missing race, NCHS imputed this
information.13,16,17 Given the limitations in the data
collected on race, the analysis by race for asthma
ambulatory visits must be interpreted with caution.
For the NHDS, the 5% to 22% of hospital discharge
records with missing race data are most likely to
represent white patients.21 There is no ideal solution
to adjust for underreporting of race in the NHDS;
therefore, data by race should be interpreted cau-
tiously. However, there is evidence that a sizable
racial disparity in asthma hospitalizations exists
given the robustness of the disparity in the sensitiv-
ity analysis for unreported race in the NHDS and the
racial disparities reported in several other studies
using different data sources.28,30,33,42

CONCLUSION
The burden of pediatric asthma has increased sub-

stantially during the past 2 decades and has been
borne disproportionately by black children. Al-
though recent data suggest that the burden from
childhood asthma may have recently plateaued after
several years of increasing, additional years of data
collection are necessary to confirm a change in trend.
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LAW REVISES STANDARDS FOR SCIENTIFIC STUDY

“It does not even take effect until next October 1, but a little-noticed law called
the Data Quality Act, signed in the waning days of the Clinton administration, has
set off a fierce debate over how best to weigh health and environmental risks.

The law—supported, and largely written, by industry-backed groups—requires
the government for the first time to set standards for the quality of scientific
information and statistics disseminated by federal agencies. It would create a
system in every government agency under which anyone could point out errors in
documents and regulations. . . The Data Quality Act was quietly enacted in De-
cember 2000 as 27 lines in a giant budget bill. . . . ‘This is the biggest sleeper there
is in the regulatory area and will have an impact so far beyond anything people can
imagine,’ said William L. Kovacs, the vice president for environment, technology
and regulatory affairs of the US Chamber of Commerce. ‘This is the first time
where, if the data are not good, you can actually begin challenging the agency,’ Mr.
Kovacs said. . .The more influential the data are likely to be, the higher the quality
standard they must meet, the guidelines say. In some cases, the guidelines state
even studies published in respected peer-reviewed journals will require further
confirmation. . .Views remain mixed on whether the benefits of the law will out-
weigh the potential harm.”

Revkin AC. New York Times. March 21, 2002

Noted by JFL, MD
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