
Racial/Ethnic Disparities in Symptom Severity Among Children 
Hospitalized with Asthma 

Yu Bai, Marianne M. Hillemeier, Eugene J. Lengerich

Journal of Health Care for the Poor and Underserved, Volume 18, Number
1, February 2007, pp. 54-61 (Article)

Published by Johns Hopkins University Press
DOI:

For additional information about this article

Access provided at 7 Apr 2020 23:34 GMT from Duke University Libraries

https://doi.org/10.1353/hpu.2007.0001

https://muse.jhu.edu/article/210733

https://doi.org/10.1353/hpu.2007.0001
https://muse.jhu.edu/article/210733


PART I: bRIef communIcATIon

Racial/ethnic Disparities in Symptom Severity 
Among children Hospitalized With Asthma

Yu Bai, MS
Marianne M. Hillemeier, PhD, MPH

Eugene J. Lengerich, VMD, MS

Abstract: Asthma is the most common chronic illness among U.S. children as well as a 
leading cause of hospitalization and functional disability. This cross-sectional study uses 
2001 hospitalization data for Pennsylvania to examine disparities among Black, Hispanic, 
and White children in asthma symptomatology at the time of admission. Compared with 
Whites, Black children were over twice as likely to have the most severe asthma symptoms, 
taking into account age, sex, insurance status, income, and rural/urban residence. Increased 
likelihood of severe clinical condition at admission was also independently associated with 
Medicaid coverage, with older age at admission, and with urban residence. The relation-
ship between symptom severity at presentation in the emergency department and access to 
and utilization of appropriate ambulatory care services for children with asthma warrants 
further investigation.

Key words: Asthma, child, disparity, race, ethnicity.

Asthma is the most common chronic illness among children, affecting 9 million 
children in the U.S.1 Childhood asthma is responsible for an estimated 14.5 million 

missed school days each year,2 and it is one of the most common causes of hospitaliza-
tion in childhood.3 The monetary costs of childhood asthma are staggering, totaling 
an estimated $2 billion annually in medical care expenditures, lost school days, and 
lost productivity.2 

Racial/ethnic disparities related to childhood asthma are of considerable research 
and policy interest. While one study found no statistically significant differences in 
childhood asthma prevalence by race/ethnicity,4 several others have identified increased 
asthma prevalence among Black5–9 and Hispanic5,6 children relative to White children. 
Socioeconomic factors are thought to contribute to racial/ethnic disparities in asthma 
prevalence, but there is evidence that this relationship is complex. For example, a 
recent analysis by Smith and colleagues9 of data from the National Health Interview 
Survey revealed that asthma is more prevalent among Black children living in the most 
deeply impoverished families than among non-Hispanic White children with similar 
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family incomes. These prevalence disparities were not seen, however, among children 
in other income categories. 

In addition to prevalence disparities, Black and Hispanic children have been found 
to experience disproportionately great asthma burden. Disability due to asthma, for 
example, has been shown to be higher among Black children than among White chil-
dren.10 Black and Hispanic children with asthma are known to be at increased risk 
for hospital admission,6,11 and hospital admission in turn has been associated with 
severity of symptoms at presentation to the emergency department.12 Findings con-
cerning racial/ethnic disparities in severity of asthma symptoms, however, present a 
mixed picture. Although Black and Hispanic children with asthma tend to have more 
frequent emergency department use than White children,8,11,13,14 a recent, comprehen-
sive study noted no difference by race/ethnicity in symptom severity among children 
with asthma presenting to emergency departments for services.15 Among adults with 
asthma, however, Blacks have been found to have lower peak flow rates than Whites at 
presentation to the emergency department, and to be more likely to have experienced 
severe or potentially life-threatening episodes.16

The objective of the present study was to examine disparities among White, Black, 
and Hispanic children in asthma symptom severity, assessed at the time of hospitaliza-
tion for treatment. Because previous research consistently shows that other aspects of 
asthma burden are disproportionately great among Black and Hispanic children, we 
hypothesized that these children would also exhibit relatively great symptom severity 
at hospital admission in comparison with White children. We also hypothesized that 
sociodemographic factors associated with access to primary care services, including 
health insurance status, economic resources, and rural/urban residence, would be 
related to symptom severity at the time of hospitalization. 

methods

Computerized discharge record files for all children aged 0–19 years who were hospital-
ized in short-term hospitals throughout Pennsylvania in 2001 with a primary diagnosis 
of asthma (ICD-9 code5493) were analyzed. The source of these hospitalization records 
was the Pennsylvania Health Care Cost Containment Council.17 Statewide discharge 
data are compiled annually on individual acute care hospitalizations, and include demo-
graphic information, admission information, discharge status, and insurance coverage. 
The variables from the discharge data files described next were included as covariates 
in multivariate analysis. Age: Children’s age was defined as age in years at the time of 
hospital admission. Sex: Children’s sex was included, as reported by parents at admission. 
Race/ethnicity: Children were classified in one of four mutually exclusive racial/ethnic 
groups: non-Hispanic White, non-Hispanic Black, Hispanic, and other/unknown, based 
on information provided by parents at admission. Insurance: Type of insurance cover-
age was classified into one of three groups: uninsured at the time of hospitalization; 
Medicaid or other public insurance coverage; or private insurance coverage. 

In addition, socioeconomic data from the 2000 Census were appended to the indi-
vidual hospitalization records in the data file. The Census variables described next were 
included in the multivariate analyses. Family Income: The median household income of 
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the residential ZIP code in 2000 was used as a proxy for family income. Residence: The 
ZIP code corresponding to the child’s residence was classified as urban or rural based 
as defined by the Census Bureau, which considers urban areas to have a population 
density of 500 or more people per square mile.18 

The dependent variable of interest was condition at hospital admission. Hospitaliza-
tion records included in the dataset contain a code reflecting the urgency of the patient’s 
condition at admission, as assessed by the admitting physician. All admissions were 
classified into one of the following three categories: 

1. Emergency: Indicates that the patient requires immediate medical intervention 
as a result of severe, life threatening, or potentially disabling conditions

2. Urgent: Indicates that the patient requires immediate attention for the care and 
treatment of a physical or mental disorder

3. Elective: Indicates that the patient’s condition permits time to schedule the avail-
ability of suitable accommodation

For the present analyses, the clinical condition rating was dichotomized into two cat-
egories: emergency and non-emergency (i.e., urgent plus elective). 

Chi-square test and ANOVA analyses were employed to test whether differences in 
patients’ characteristics by race/ethnicity groups were significant. Multivariate logistic 
regression was used to model severity of clinical condition at admission as a function 
of covariates including racial/ethnic group, age, sex, rural/urban residence, health 
insurance status, and median family income of residential ZIP code. 

Results

Among the 8,002 childhood asthma hospitalization records in 2001, 7,726 (96.6%) 
that included residential ZIP code were included in the analyses. Of these hospitalized 
children, 3,187 (41.3%) were non-Hispanic White children, 3,323 (43.0%) were non-
Hispanic Black children, 113 (1.5%) were Hispanic children, and 1,103 (14.3%) were of 
an other or an unknown race/ethnicity. Black children tended to be older on average 
than other children, and Hispanic children tended to be younger (Table 1). Greater 
numbers of boys than girls were hospitalized in each of the racial/ethnic groups. White 
children were most likely to have private health insurance, while two-thirds of both 
Black and Hispanic children were covered by Medicaid or other public insurance. The 
rate of being uninsured was similar across all groups at 2–3%, which is slightly lower 
than the rate of 4% seen among Pennsylvania children generally.19 

Mean family income in the ZIP code of residence can be regarded as a rough indicator 
of the economic resources available to families, and by this measure Black children are 
the most disadvantaged, with a mean annual household income of $28,221. Hispanic 
children are also relatively worse off economically than non-Hispanic White children 
($32,331 vs. $42,018 mean annual household income). As for residential location, over 
90% of Black and Hispanic children hospitalized for asthma in Pennsylvania in 2001 
lived in urban areas, whereas the corresponding proportion of White children was 
slightly less than half (46%). 

Statistically significant differences in the severity of condition at hospital admission 
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are found among children by racial/ethnic group. Among Black children with asthma, 
90% presented with clinical findings in the emergency category. In contrast, 60% of 
White and 64% of Hispanic children were considered to have emergency asthma symp-
tomatology at admission. Of the remaining children, most were classified as having 
an urgent clinical condition, with very few children considered to be in the elective 
admission category.

Table 2 displays results from the multivariate logistic regression model predicting 
admission in the most severe (emergency) clinical condition. The odds of a Black 
child having severe asthma symptomatology at admission are 2.34 times the odds for 
White children, after taking covariates into account including age, sex, insurance sta-
tus, income, and rural/urban residence. In contrast, Hispanic children in this sample 
have significantly lower odds of severe condition at admission than White children, 
controlling for the other variables in the model.

The findings in Table 2 also indicate that several of the covariates are significantly 
associated with severity of clinical condition net of race/ethnicity. The odds of a child 
with asthma being classified in emergency condition increase by about three percent 
with each additional year of age. Children with Medicaid or other public coverage are 
more likely than those with private insurance to have the most severe clinical symptoms 
at admission. Both race/ethnicity and insurance status can be considered proxies for 

Table 2. 
ReSuLTS of LoGISTIc ReGReSSIon AnALYSIS PReDIcTInG 
emeRGencY conDITIon AT HoSPITAL ADmISSIon

 Regression Standard   odds  95% confidence 
 coefficient error p-value ratio interval

Intercept 2.4556 .1322 .0006
Age .0277 .0006 ,.0001 1.03 1.02–1.04
Male  2.0213 .0614 .7287   .98  .87–1.10
Insurance 
 Medicaid  .2609 .0680 .0001 1.30 1.14–1.48
 Uninsured .0307 .1858 .8689 1.03  .72–1.48
Race and ethnicity
 Black  .8518 .0844 ,.0001 2.34 1.99–2.77
 Hispanic  2.6740 .2107 .0014   .51 .34–.77
 Others and  
 unknown  .0307 .1858 .1992 1.13  .94–1.35
Family income 25.52E-7 2.40E-6 .8182 1.00 1.00–1.00
Urban  1.5789 .0683 ,.0001 4.85 4.24–5.55

Note: Reference categories are private insurance, White race/ethnicity, female sex, and rural 
residence.



59Bai, Hillemeier, and Lengerich

socioeconomic status and, when they are taken into account in the model, the mean 
family income of the residential ZIP code is not a significant predictor of condition at 
admission. In contrast, residence in an urban area is strongly associated with poorer 
clinical condition, with the odds for urban children almost five times those for rural 
children.

Discussion

Among Pennsylvania children hospitalized with asthma, Black children were found to 
be significantly more likely than White children to have severe asthma symptoms at 
admission. This disparity in clinical condition persisted after adjustment for individual 
characteristics including insurance status as well as aspects of residential context. These 
findings add to a growing literature indicating that Black children are disproportionately 
affected by asthma in relation to incidence6–9 and disease burden.6,10

Hispanic children in this population had lower odds of severe symptoms at admis-
sion than White children had. Although statistically significant, these results should be 
interpreted with caution, considering the relatively small number of Hispanic children 
in the sample (n5113 children, constituting 1.5% of the total sample). The percentage 
of Hispanics in the dataset appears low relative to their representation in the Penn-
sylvania population as a whole (4% in the 2000 Census), suggesting that a substantial 
proportion of Hispanic children may have been misclassified in this dataset. 

Controlling for race/ethnicity, an association was found between Medicaid or other 
public insurance coverage and greater odds of severe asthma symptoms among children, 
although the mechanisms underlying this relationship cannot be determined from 
data in the current study. There is evidence from prior research, however, to suggest 
that therapeutic regimens prescribed for children on Medicaid often do not conform 
to recommended guidelines. For example, Lieu and colleagues11 identified widespread 
underuse of controller medications among Medicaid-insured children with persistent 
symptoms. Previous research also suggests that Medicaid-enrolled children with asthma 
receive significantly fewer primary care services. For example, Ortega et al.20 found that 
Black children on Medicaid were 90% less likely to have had three or more routine 
primary care visits for asthma than Black privately insured children. 

Residence in a rural area was associated with a markedly reduced risk of having 
severe asthma symptoms at the time of hospital admission compared with living in 
urban areas. Asthma prevalence and disease burden have been shown to be similar 
among rural and urban children,21 therefore further exploration of geographically-based 
factors influencing asthma symptom severity is warranted. 

Findings in the present study that Black children with asthma present to the emer-
gency department with more severe symptoms than White children suggest a possible 
difference in prior access to and utilization of ambulatory care. The direction of this 
difference in primary care receipt, however, is open to competing interpretations. Ferris 
et al.22 hypothesize that greater symptom severity among children with asthma in 
emergency departments should be associated with more optimal primary care receipt, 
because children with milder symptoms will be managed in primary care settings. Indeed 
in their study, children enrolled in managed care plans (which generally emphasize 
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ambulatory preventive care) presented to the emergency department with significantly 
worse pulmonary index scores than children with other insurance types or no insur-
ance.22 On the other hand, previous research has shown that Black children receive 
fewer primary care visits for asthma11,20 and are less likely to be placed on appropriate 
anti-inflammatory medications.11 The present findings might also be consistent with 
the hypothesis that on average Black children’s limited access to ambulatory health 
care and less optimal medication regimens result in generally poorer disease control 
and greater symptom severity.

In evaluating our results, several limitations should be considered. Related to the 
discussion above, data were not available concerning children’s access to and utiliza-
tion of primary care prior to hospital admission, which would be highly informative in 
interpreting the patterns of results observed. Secondly, asthma symptom severity was 
determined by an overall rating of the child’s condition by the admitting physician. 
More detailed information, such as the frequency and severity of symptoms in the 
hours leading up to presentation at the hospital as well as individual physical param-
eters including respiratory rate and pulmonary function testing would allow a more 
fine-grained assessment of clinical condition. Another limitation of hospital discharge 
data is that the ICD-9 diagnosis coding of asthma is subject to some misclassification, 
since there are wheezing syndromes in childhood that aren’t necessarily asthma but 
may be coded as such. Finally, additional data about the child’s residential environment 
would further inform the analyses, including levels of environmental pollutants and 
other asthma triggers, proximity to health care providers and facilities, and access to 
asthma-related educational and supportive programs. 

conclusion

Black children with asthma have disproportionately great odds of experiencing severe 
asthma symptoms upon presentation to the emergency department compared with 
White children with asthma; this risk is also independently associated with having 
Medicaid or other public insurance coverage. The relationship between symptom sever-
ity in the emergency department and access and utilization of appropriate ambulatory 
care services for children with asthma warrants further investigation.
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