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Background
With 6.8 million annual visits nationally, respiratory system disorders are second 
only to injury and poisoning as the primary cause of pediatric emergency de-
partment visits. Asthma is an ambulatory care treatable condition that accounts 
for more than 1 in 4 hospitalizations that originate in the ED for children under 
the age of 10.i The prevalence and costs associated with pediatric asthma in the 
U.S. are increasing. A recent study estimated that pediatric asthma ED visits 
cost Medicaid programs across the country more than $272 million in 2010. The 
same study placed the Medicaid burden of pediatric asthma ED visits in Missouri 
at 15th highest in the nation, while the total number of children covered by 
Medicaid in Missouri was 18th highest.ii 

Asthma is the most-commonly diagnosed chronic condition for pediatric pa-
tients in hospital settings in Missouri. Throughout fiscal year 2014, more than 
304,000 Missouri children ages 0 to 17 were treated in a hospital, with more than 
847,000 encounters.iii More than 27,000 — 9 percent of these children — were 
diagnosed with asthma during the year (Figure 1).

Based on a systematic review of the evidence-based literature, the Community 
Guide to Preventive Services found that home-based educational and multi-com-
ponent environmental interventions aimed at reducing pediatric asthma triggers 
yielded numerous improvements in health outcomes for children with the dis-
ease. The study found that the median number of annual asthma symptom days 
per child decreased by 21, and the median number of missed school days dropped 
by 12. In addition, the estimated cost-benefit of these interventions suggested a 

Efforts to Improve the 
Health of Missouri 
Children With Asthma
 
Missouri’s Medicaid pro-
gram, MO HealthNet, is in 
the process of implementing 
new tools to help low-income 
families identify and address 
asthma triggers in their homes.  
Thanks to an appropriation 
spearheaded by Rep. Sue Allen 
and signed by Gov. Nixon, 
Medicaid will begin paying 
asthma educators to work 
with families and perform 
environmental assessments of 
their homes. The services will 
be targeted to the pediatric 
population served by Medicaid 
who have high asthma-related 
usage of emergency depart-
ments, hospital admissions 
and medication refills. It is 
expected that 5,000 to 6,000 
households will be served 
each year. The executive 
director of the St. Louis chapter 
of the Asthma and Allergy 
Foundation, Joy Krieger, said 
the effort would help Missouri 
save money.

For additional information, 
please contact Steve Renne, 
Vice President of Children’s 
Health and Medicaid Advoca-
cy, at srenne@mhanet.com.  

Figure 1: Number of Unique Pediatric Patients Diagnosed in Missouri 
Hospitals During 2014
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$5.30 to $14 return for every dollar 
invested.iv Based on this evidence, 
state and national lawmakers are 
taking steps to reduce barriers to pro-
viding care for children with asthma 
in nontraditional settings. Following 
rulemaking from the Centers for 
Medicare & Medicaid Services, which 
in 2014 authorized reimbursement for 
home and community-based asthma 
intervention services for Medicaid 
and CHIP beneficiariesii, the Missouri 
General Assembly recently appro-
priated funds to address home-based 
triggers of asthma for low-income 
children in the state. 

Data and Methods
An observational, retrospective 
cohort study of pediatric asthma 
hospital patients was conducted by the 
Hospital Industry Data Institute to 
evaluate trends in all hospital encoun-
ters in which children below the age 
of 18 were diagnosed with asthma as a 
primary or contributing factor for the 
visit (n = 426,826 visits between fiscal 
year 2005 and FY 2014). For FY 2014, 
the retrospective study cohort was 
limited to pediatric ED encounters 
only with asthma identified as the 
primary diagnosis using ICD-9 CM 
codes 493 - 493.92 (n = 11,259 visits 
for 8,823 unique children). This co-
hort was used to identify differences 
in ED utilization by the poverty rate 
of the child’s ZIP code.v The FY 2014 
cohort also was used to evaluate the 
rate of 90-day revisits for asthma 
using hierarchical logistic regression 
methods. 

Trends in Pediatric Asthma 
Hospital Utilization
Policies that enable the coordination 
of care for children with asthma are 
greatly needed in Missouri. Figure 2 
shows that the state’s number, rate 
and percent change for hospital visits 
for pediatric asthma have increased 
substantially during the most recent 
10-year period. These trends are based 
on inpatient, outpatient and ED visits 

Figure 2: Ten-Year Trends in Pediatric Asthma Emergency 

Department Visits by Payer in Missouri
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Figure 2: 10-Year Trends in Pediatric Asthma Emergency Department Visits 
by Payer in Missouri

for children under age 18 where asth-
ma was the primary or contributing 
reason for the visit. Medicaid is the 
dominant payer for pediatric asthma 
hospital visits in Missouri, resulting 
in the program serving as the primary 
payer for more than 31,000 (62 per-
cent) asthma-related pediatric hospital 
visits. Comparatively, in 2014, all 

other payers combined were listed as 
the primary on 19,369 (38 percent) of 
visits (Figure 2, top panel). 

Since 2005, the 10-year percent change 
for Missouri Medicaid pediatric 
asthma hospital visits for other payers 
outstripped the percent change for 
children covered by Medicaid by 
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51 percent to 35 percent, respectively 
(Figure 2, middle panel). However, 
the rate of visits per 1,000 children 
eligible for Medicaid over the 10-year 
period significantly outgrew the rate 
for non-Medicaid children at 63 visits 
per thousand for Medicaid versus only 
21 visits per thousand for all other 
payers combined in 2014 (Figure 2, 
bottom panel).vi For Medicaid, this 
rate per thousand increased by 50 
percent throughout the period, from 
42.9 visits per thousand in 2005 to 
62.8 in 2014. 

The Impact of Children’s 
Socioeconomic Status
The relationship between pediatric 
asthma and socioeconomic status, 
including the child’s race and ethnici-
ty, is widely researched.vii Studies have 
pointed to the positive association 
between ED utilization for pediatric 
asthma and the poverty rate of the 
patients’ ZIP code of residence. The 
empirical evidence suggests that the 
relationship becomes asymptotic — or 
is subject to the law of diminishing 
marginal returns — as the childhood 
poverty rate approaches 30 percent.viii 

Last year in Missouri, children from 
the highest poverty (fifth-quintile) 
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Figure 3: Percent and Cumulative Number of Pediatric Asthma ED Visits per Day by ZIP Code Poverty Quintile  
(Average Poverty Rate for Children in Parentheses)

ZIP codes accounted for 43 percent 
of all pediatric asthma ED visits 
in the state (Figure 3). The average 
childhood poverty rate in these ZIP 
codes was 40.2 percent. Combined, 
children living in the fourth and fifth 
poverty quintile ZIP codes accounted 
for 61 percent of all pediatric asthma 
ED visits in the state. Conversely, 
children from the lowest quintile ZIP 
codes accounted for only 12 percent 
of all visits and lived in areas with an 
average 6.5 percent of children living 
in poverty. 

Figure 4 displays the spatial relation-
ship between pediatric asthma ED vis-
its and childhood poverty in Missouri 
during fiscal year 2014.ix The left panel 
shows the hot and cold spot clusters 
of ZIP codes for pediatric asthma ED 
visits measured as a rate per 1,000 to-
tal population, ages 0-17. The map on 
the right includes the hot and cold 
spots for the percent of families with 
children living below the poverty level 
by ZIP code.x 

The maps show a positive association 
between ZIP-code level clustering 
of high and low poverty and pedi-
atric ED utilization for asthma.xi 
The ED utilization hot spots may be 

understated, particularly in border 
areas that are in close proximity to 
a hospital in another state. South 
central Ozark County is one example 
of a hot spot for childhood poverty, 
but a cold spot for pediatric asthma 
ED visits. This may be due in part to 
the accessibility of a hospital in the 
area in Mountain Home, Arkansas, 
for which hospital discharge data are 
unavailable to HIDI. 

ED Visits and 90-Day Revisits 
for Pediatric Asthma Patients
Nationally, ED revisit rates to emer-
gency departments are higher among 
young patients with Medicaid cover-
age.xii Recent data suggest this holds 
true for pediatric asthma ED visits in 
Missouri. ED visits and revisits for 
asthma are considered an avoidable 
portion of the estimated $56 billion 
direct and indirect burden of asthma 
in the U.S. annually.ii Recent research 
has placed the 30-day ED revisit rate 
for adults in the U.S. between 3xiii and 
20 percentxiv. In addition to being 
costly, revisits also contribute to ED 
over-crowding, particularly for ambu-
latory care sensitive conditions.xiii  
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Last year in Missouri, the 30-day 
ED revisit rate for pediatric asthma 
was 6.8 percent, the 60-day rate was 
9.9 percent and the 90-day rate was 
12.3 percent (Figure 6). These rates 
(and subsequent analysis) only include 
visits and revisits where the primary 
diagnosis was for asthma. Revisit rates 
also increase with the poverty rate of 
the child’s home ZIP code — children 
living in the lowest poverty areas have 
a 9.6 percent, 90-day revisit rate while 
children in the highest poverty quin-
tile areas face a 14.1 percent revisit 
rate (Figure 5).  

To further examine the effect of so-
cioeconomic status and other factors 
on the risk of 90-day pediatric asthma 
ED revisits, a hierarchical logistic re-
gression model was fit using patient’s 
age, race, ethnicity, gender, insurance 
status and factors associated with the 
child’s home ZIP code. The data were 
nested by the treating hospital, so the 
model was designed to control for risk 
at both patient and provider levels.  

County
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ZIP Code Hot Spots for Pediatric Asthma ED 
Visits per 1,000 Under Age 18

ZIP Code Hot Spots for the Percent of Families With 
Children in Poverty

Figure 4: 2014 ZIP Code Hot Spots for Pediatric Asthma and Poverty in Missouriix
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Figure 5: 2014 Pediatric Asthma ED Visits and 90-Day Revisit Rates 
by Poverty Rate Quintiles for Families With Average Poverty Rate for 
Children in Parentheses

Table 1 includes the frequencies and 
model results for the patient-level 
controls (fixed effects) used in the 
90-day pediatric asthma ED revisit 
model. The average age of pediat-
ric ED patients in Missouri with a 
primary diagnosis of asthma was 
7.6 years during fiscal year 2014. 
The majority of patients were male 

(59.1 percent) and disproportionately 
African American (53.6 percent). An 
additional 3.5 percent of visits were 
by Hispanic children. At 70.1 and 
24.2 percent respectively, children 
with Medicaid or who were uninsured 
also were over-represented in pediat-
ric asthma ED visits compared to the 
total population. Children residing in 
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statistical pediatric asthma hot spots and heavily-populated ZIP codes also made up the majority of pediatric ED visits for 
asthma. The average ZIP code poverty rate for children was 26.6 percent for pediatric asthma ED patients, while the average 
rate for the state as a whole was 19.5 percent in 2014.

All else equal, African American children were 1.55 times more likely to experience a 90-day revisit for asthma exacerba-
tion following an ED visit with the primary cause being asthma (OR = 1.548, P <0.0001). Hispanic children were 22 percent 
more likely to have a revisit within 90 days; however, the estimate was not found to be statistically significant. Compared to 
children with private insurance, patients with Medicaid were 38 percent more likely to have a 90-day revisit  
(OR = 1.376, P < 0.0001) and uninsured children were 20 percent more likely, holding other included factors constant  
(OR = 1.197, P = 0.08). Children from hot spot, low income and densely-populated ZIP codes also were marginally more like-
ly to experience additional ED visits for asthma within 90 days of an initial pediatric asthma ED visit.
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Figure 6: 2014 Missouri Pediatric Asthma ED Revisit Rate by DayFigure 6: 2014 Missouri Pediatric Asthma ED Revisit Rate by Day

Table 1: Pediatric Asthma 90-Day ED Revisit Model Results

Effect Frequency Odds Ratio 95% CI P Value
Intercept - 0.072 0.056 0.093 <.0001
Age 7.63 (mean) 0.989 0.976 1.002 0.097
Male 59.1% 0.923 0.823 1.035 0.170
Black 53.6% 1.548 1.318 1.817 <.0001
Hispanic 3.5% 1.220 0.882 1.686 0.229
Medicaid Status 70.1% 1.376 1.185 1.597 <.0001
Uninsured Status 24.2% 1.197 0.979 1.465 0.080
Patient’s ZIP Code is a Hot Spot  
(Getis-Ord z > 1.96)

70.0% 1.038 0.838 1.287 0.731

Patient’s ZIP Code Childhood Poverty Rate 26.6% 
(mean)

1.005 1.000 1.009 0.061

Patient’s ZIP Code is Top Quintile Population 
Density

79.5% 1.096 0.873 1.376 0.430

n = 11,259      C = 0.60
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