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ObjectivesObjectives
determine if there is a higher prevalence of determine if there is a higher prevalence of 
pediatric pediatric asthma exacerbationsasthma exacerbations in populations in populations 
that that lack adequate preventive medical carelack adequate preventive medical care

examine the prevalence of childhood examine the prevalence of childhood ER visitsER visits
for asthma among recipients and nonfor asthma among recipients and non--recipients recipients 
of of asthma management programsasthma management programs

determine the relationship between adequate determine the relationship between adequate 
preventive medical care and asthma ER visits in preventive medical care and asthma ER visits in 
children < 18 years of age. children < 18 years of age. 
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BackgroundBackground
AsthmaAsthma

PreventablePreventable chronicchronic
inflammatory condition of the inflammatory condition of the 
lungs that results in the lungs that results in the 
tightening or narrowing of the tightening or narrowing of the 
airways airways 
Exacerbations are usually Exacerbations are usually 
attributed to an allergic attributed to an allergic 
reaction from one or more of a reaction from one or more of a 
variety of variety of ““triggerstriggers””

cigarette smoke, pollen, mold, animal cigarette smoke, pollen, mold, animal 
dander, feathers, dust, air pollution, dander, feathers, dust, air pollution, 
food, exercise or emotional stressfood, exercise or emotional stress
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Why is asthma in children an Why is asthma in children an 
important public health issue?important public health issue?

Potentially dangerous asthma exacerbations are almost Potentially dangerous asthma exacerbations are almost 
completely preventablecompletely preventable with proper carewith proper care

Leading cause of school absenteeismLeading cause of school absenteeism attributed to a attributed to a 
chronic condition, with more than 10 million days of school chronic condition, with more than 10 million days of school 
missed annually due to asthmamissed annually due to asthma--related issues*related issues*

also one of the leading causes for also one of the leading causes for emergency care visitsemergency care visits, , 
morbidities, hospitalizations, and mortalities in children*morbidities, hospitalizations, and mortalities in children*
Children and parents are not receiving asthma management Children and parents are not receiving asthma management 
information to prevent, control and monitor asthma information to prevent, control and monitor asthma 
exacerbationsexacerbations

*American Lung Association, Asthma and Children Fact Sheet 2004.
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2003 National Health 2003 National Health 
Interview Survey (NHIS)Interview Survey (NHIS)

Continuous, nationContinuous, nation--wide cross sectional survey wide cross sectional survey 
of the health status and behaviors in the United of the health status and behaviors in the United 
States States 

Multistage probability sampling, obtained Multistage probability sampling, obtained 
through extensive questionnaires and flash cards through extensive questionnaires and flash cards 

FaceFace--toto--face questionnaires administered in face questionnaires administered in 
randomly selected households randomly selected households 
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ChildrenChildren’’s Sample Questionnaire s Sample Questionnaire 

Additional family history data was taken Additional family history data was taken 
from the Family questionnaire portion of from the Family questionnaire portion of 
the surveythe survey

2003 National Health 2003 National Health 
Interview Survey (NHIS)Interview Survey (NHIS)
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Study PopulationStudy Population

Children, <18 years of ageChildren, <18 years of age

Diagnosed as having asthma by a Diagnosed as having asthma by a 
physicianphysician

Had an asthma episode in the past Had an asthma episode in the past 
12 months12 months
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NHIS 2003
Study Population

N=138,925
Household, Family/Person 
Sample Adult, Immunization

≥ 18 years
N = 126,676

Sample Child
< 18 years
N = 12,249

No Asthma
N = 10,713

No asthma episode
in the past 12 months

N = 883

Asthma
N = 1,536

Has had an asthma episode
in the past 12 months

N = 653

≥ 1 ER Visit
In the past 12 months

N = 237

No ER Visits
In the past 12 months

N = 416

Sampling for children Sampling for children 
with active asthma with active asthma 
diagnosisdiagnosis
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Outcome VariableOutcome Variable
ER visit in the past 12 monthsER visit in the past 12 months

Main Independent VariableMain Independent Variable
Composite variable created from 12 variablesComposite variable created from 12 variables

Use of proper medication and prescription inhalers, asthma Use of proper medication and prescription inhalers, asthma 
management education, given asthma management plan, recognition management education, given asthma management plan, recognition of of 
early signs and symptoms and proper response and monitoring and early signs and symptoms and proper response and monitoring and 
environment educationenvironment education

Composite variable was dichotomized to create adequacy of Composite variable was dichotomized to create adequacy of 
carecare

Score of < 6 = inadequateScore of < 6 = inadequate
Score of Score of >> 6 = adequate6 = adequate

CovariatesCovariates
SocioSocio--demographic variables for both parents and childrendemographic variables for both parents and children
Access  and utilization of careAccess  and utilization of care

Outcome AssessmentOutcome Assessment
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Data AnalysisData Analysis
Descriptive Descriptive 

proportions, meansproportions, means

Crude analysisCrude analysis
binary logistic regressionsbinary logistic regressions
ER visit in the past 12 months as the ER visit in the past 12 months as the 

dependent variabledependent variable

Adjusted analysis Adjusted analysis 
multiple logistic regressionmultiple logistic regression
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ResultsResults
NHIS asthma prevalence resembles the national NHIS asthma prevalence resembles the national 
average of 13%average of 13%

Children with asthma in NHIS 2003

Asthma

No Asthma

12.5%
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Results Results -- DescriptiveDescriptive

74.6%74.6%25.4%25.4%

>> $20,000/Year $20,000/Year 
Family IncomeFamily Income

<< $20,000/Year $20,000/Year 
Family IncomeFamily Income

Family IncomeFamily Income

41.4%41.4%58.6%58.6%

77.7%77.7%22.3%22.3%
NonNon--HispanicHispanicHispanicHispanicEthnicityEthnicity

4.3%4.3%25.0%25.0%70.7%70.7%
All OtherAll OtherAfrican AmericanAfrican AmericanWhiteWhiteRaceRace

45.8%45.8%28.5%28.5%25.7%25.7%
11 11 –– 17 17 6 6 –– 1010<6<6Age Age (years)(years)

FemaleFemaleMaleMaleGenderGender
VariableVariable
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ResultsResults
Prevalence of Prevalence of ≥≥ 11 ER visit in the previous ER visit in the previous 
12 months 12 months 

22.7%22.7% of children with asthma of children with asthma 
55.7%55.7% of children < 6 yearsof children < 6 years
48.1%48.1% of African American childrenof African American children
49%49% of children whose mother, and of children whose mother, and 43.7%43.7% whose whose 
father did not graduate from high schoolfather did not graduate from high school
50.3%50.3% of children with < $20,000/year family of children with < $20,000/year family 
incomeincome
90.6%90.6% who have stayed overnight in the hospital due who have stayed overnight in the hospital due 
to asthmato asthma
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1.8731.8730.2910.2910.7390.7392.3942.3940.4790.4791.0711.07113132828All other racesAll other races

1.2401.2400.2220.2220.5250.5251.1601.1600.2500.2500.5380.5387878162162African AmericanAfrican American

1.0001.0001.0001.000146146459459WhiteWhite

Child's RaceChild's Race

1.0001.0001.0001.000868629729711 to 17 Years11 to 17 Years

1.5311.5310.6090.6090.9660.9661.3301.3300.5990.5990.8920.89258581851856 to 10 Years6 to 10 Years

5.6915.6912.0422.0423.4093.4094.2544.2541.7801.7802.7522.7529393167167Under 6 yearsUnder 6 years

Child's AgeChild's Age

95% CI95% CIPORPOR95% CI95% CIPORPORNNNN

AdjustedAdjustedCrudeCrudeER VisitER VisitTotalTotal
VariableVariable
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1.0001.0001.0001.000145145460460$20,000/year or more$20,000/year or more
2.8582.8581.0971.0971.7711.7713.1843.1841.5201.5202.2002.2007979157157

Less than Less than 
$20,000/year$20,000/year

Family IncomeFamily Income

1.0001.0001.0001.0004646182182
A.S/A, B.S/A, A.S/A, B.S/A, 
M.S/A, ProM.S/A, Pro

0.7670.7670.2710.2710.4560.4560.7560.7560.2910.2910.4690.4695757136136
Some College, No Some College, No 
DegreeDegree

1.2571.2570.4450.4450.7480.7481.3071.3070.5190.5190.8240.8246363169169High School DiplomaHigh School Diploma

1.5191.5190.4390.4390.8170.8172.2382.2380.7920.7921.3321.3324949100100
Less than High Less than High 
SchoolSchool

Mother's Education Mother's Education 
LevelLevel

95% CI95% CIPORPOR95% CI95% CIPORPORNNNN
AdjustedAdjustedCrudeCrude

ER ER 
VisitVisitTotalTotalVariableVariable
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1.0001.0001.0001.0008787261261Adequate >6Adequate >6

3.3613.3611.2571.2572.0552.0552.4262.4261.1061.1061.6381.638148148383383Inadequate <6Inadequate <6

Standard of CareStandard of Care

1.4771.4770.1200.1200.4210.4210.7210.7210.0690.0690.2330.23310101414
Hospital Hospital 
Emergency RoomEmergency Room

1.0001.0001.0001.000220220614614
Other Office, Other Office, 
Hospital, HMOHospital, HMO

Place Most often VisitPlace Most often Visit

95% CI95% CIPORPOR95% CI95% CIPORPORNNNN

AdjustedAdjustedCrudeCrude
ER ER 

VisitVisitTotalTotalVariableVariable
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Results Results –– Adjusted ORAdjusted OR
Significant Adjusted Results:Significant Adjusted Results:

** 2.055 (1.257, 3.361) children with ** 2.055 (1.257, 3.361) children with 
inadequate care visited the ER at least inadequate care visited the ER at least 
one time in the past 12 months **one time in the past 12 months **

3.4093.409 (2.042, 5.691) children under 6 years(2.042, 5.691) children under 6 years
1.7711.771 (1.097, 2.858) children with family/income < (1.097, 2.858) children with family/income < 
$20,000/year$20,000/year
0.4560.456 (0.271, 0.767) children whose mother has at (0.271, 0.767) children whose mother has at 
least some college, but no degreeleast some college, but no degree
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ConclusionsConclusions
Lack adequate asthma management and Lack adequate asthma management and 
prevention are important determinants for prevention are important determinants for 
asthma related ER visits in childrenasthma related ER visits in children
Practices that support early interventions for Practices that support early interventions for 
asthma management and preventive care were asthma management and preventive care were 
associated with reduced risk of ER visitsassociated with reduced risk of ER visits
Initiatives to support mandatory asthma Initiatives to support mandatory asthma 
management education and programming at management education and programming at 
primary care practices and as well as the home primary care practices and as well as the home 
setting are essential in the management of setting are essential in the management of 
pediatric asthma.pediatric asthma.
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Study LimitationsStudy Limitations
QuestionnaireQuestionnaire--basedbased

Recall bias Recall bias 
Overestimating their childOverestimating their child’’s illnesss illness
Dishonesty Dishonesty -- preventive care measures preceding the ER visit preventive care measures preceding the ER visit 

Questions associated with child health careQuestions associated with child health care
parents embarrassed or ashamedparents embarrassed or ashamed
may lead to refusals or dishonestymay lead to refusals or dishonesty

Interviewer biasInterviewer bias
200 different interviewers administering the questionnaire200 different interviewers administering the questionnaire
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