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Asthma is the most common chronic disease of childhood
in the United States (US).1  Much of the health care cost of
asthma is for treatment in the hospital.  Hospitalizations for
pediatric asthma increased in the US over the past decade, but
recently plateaued at historically high levels.2  In 2004, pediat-
ric asthma hospitalizations in the US were responsible for $330
million in incurred charges.3

Surveillance of pediatric asthma hospitalization rates is es-
sential to track trends over time, to identify children likely to
be hospitalized due to asthma, and to quantify the burden of
disease borne by population subgroups, in particular, children
residing in poverty areas.  Much of our knowledge about hos-
pitalizations for childhood asthma comes from studies that de-
fine an asthma hospitalization as one with a principal diagnosis
of asthma. A retrospective study of 2003 National Hospital
Discharge Survey data found that 75% of all admissions for
childhood asthma were assigned a principal discharge diagno-
sis of asthma.4  Of the remaining asthma discharges, most were
assigned a principal diagnosis of respiratory illness and an ad-
ditional diagnosis of asthma.4  This report explores the implica-
tions of using different case definitions of
asthma-related hospitalizations, focusing on
average length of stay and hospital charges
in analyses stratified by neighborhood pov-
erty.

METHODS
Under licensure regulations, acute-care

hospitals in Rhode Island have reported to
the Department of Health’s Center for
Health Data and Analysis a defined set of data
(demographic and clinical) on each inpatient
discharge beginning January 1, 1989. This
analysis covers inpatient discharges ages 0 –
17 years occurring January 1, 2001 – De-
cember 31, 2005.  Rate estimates were not
adjusted for repeated hospital admissions of
the same child during this period.

Two mutually exclusive groups of pedi-
atric asthma discharges were established: (1)
all discharges with a principal diagnosis of
asthma (ICD-9-CM diagnosis code 493),
and (2) discharges with a principal diagnosis
of a respiratory illness (ICD-9-CM codes 460
through 496) plus an additional (secondary
or tertiary) diagnosis of asthma.

Patient characteristics included: age (0 to 4, 5- 11, 12-
17), sex (male vs. female), race and ethnicity (black, Hispanic,
white, other race), type of health coverage (public, including
RIte Care and fee-for-service Medicaid, commercial/other self-
pay), and census tract of residence, ( poverty or non-poverty).
Records of hospital admissions (2001-2005) were matched
with census tract level variables from the US Census 2000 Sum-
mary File 3 (SF 3) – Sample Data.5 A poverty census tract was
defined as a census tract where 20% or more of the residents
live at or below the federal poverty level, as determined in the
2000 US Census.6

Rates per 10,000 children aged 0 to 17 years were calcu-
lated using Rhode Island population for the years 2001-2005
from the US Census Bureau.7  Analyses of hospital charges
and length of stay were stratified by poverty and non-poverty
census tracts.  To calculate changes in rates over time, the baseline
rate was subtracted from the rate in a subsequent year, and the
difference was divided by the baseline rate and expressed as a
percentage.



200
MEDICINE & HEALTH/RHODE ISLAND

RESULTS
Over the period 2001-2005, there were 2,633 pediat-

ric discharges with a principal diagnosis of asthma, and 980
discharges with a principal diagnosis of respiratory illness and
an additional diagnosis of asthma. (Table 1)  Children in both
groups were more likely to be younger than age five, boys,
non-Hispanic white, and live in non-poverty census tracts.
Children hospitalized for a respiratory illness with asthma as
an additional diagnosis were also significantly more likely to
be younger than age five than children with a principal diag-
nosis of asthma.  For both groups, slight majorities were en-
rolled in publicly-funded insurance. Nearly all had coverage
to pay for their care.

Between 2001 and 2003, the rate of discharges per
10,000 children where asthma was the principal diagnosis in-
creased by 16%, then declined in 2004 and 2005, returning
to the same level as in 2001. (Figure 1)  The rate for discharges
where respiratory illnesses were the principal diagnosis and
asthma an additional diagnosis increased by 25% between 2001
and 2005.

The average total charge for a pediatric asthma
hospitalization with a principal diagnosis of asthma
during 2001-2005 was $19,427, with a mean
length of stay of 6.0 days. (Table 2)  For hospitaliza-
tions with a principal diagnosis of respiratory ill-
ness and an additional diagnosis of asthma, average
charges ($23,045) and length of stay (7.4 days)
were both significantly higher than the average
charges and length of stay when asthma was the
principal diagnosis.  Average charges and length of
stay for a hospitalization with a principal diagnosis
of asthma were significantly higher for children liv-
ing in poverty neighborhoods ($25,065 and 7.4
days, respectively), than for children in non-poor
communities ($14,579 and 4.9 days, respectively).

DISCUSSION
Ongoing surveillance of childhood asthma is

necessary to understand changes and patterns in
prevalence and to evaluate the impact of practice
guidelines and interventions.  One impediment to
pediatric asthma surveillance is the lack of a “gold
standard” definition for hospitalization for child-
hood asthma. In this analysis, the addition of pedi-
atric hospital discharges with a principal diagnosis
of respiratory disease and an additional diagnosis
of asthma increased the number of discharges by
37% over the number of discharges with a princi-
pal diagnosis of asthma.  Furthermore, the age dis-
tribution, mean total charges, and mean length of
stay for the additional hospitalizations differed sig-
nificantly from the corresponding measures for hos-
pitalizations with a principal diagnosis of asthma.
Most surveillance systems for pediatric asthma in
the US capture only hospitalizations with a princi-
pal diagnosis of asthma.  The findings from this re-

port suggest that asthma surveillance systems designed to in-
form community- and clinical-based initiatives to decrease hos-
pitalizations for childhood asthma should consider tracking dis-
charges where respiratory illnesses are the principal diagnosis
and asthma is the secondary or tertiary diagnosis.
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Figure 1. Hospital inpatient discharges with a diagnosis of asthma per 10,000
population, by position of asthma diagnosis and year of discharge, ages 0 – 17,

Rhode Island, 2001 –2005.
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