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ABSTRACT

FACTORS ASSOCIATED WITH ASTHMA READMISSIONS IN
CHILDREN'S HOSPITALS

Maria Acedo Kronenburg
Old Dominion University, 2000
Director: Dr. Clare Houseman

Asthma is the most common chronic iliness of childhood. Pediatric
asthma hospitalization rates and costs of care have risen in recent years.
Readmissions, an adverse outcome often used to monitor quality of care, may
account for the increase in asthma hospitalization rates. This research examined
selected hospital and patient risk factors related to asthma readmissions, using
Donabedian's framework for structure, process, and outcomes to assess the
quality of care for children with asthma. Outcome measures included
readmission for asthma within one year of initial hospitalization, readmission
within 30 days, and multiple readmissions within one year. Structure factors
measured were insurance type, hospital size, and hospital volume of annual
admissions, while process factors measured were length of stay, previous
admissions for asthma in the prior year, and use of inhaled steroids during the
initial hospitalization.

This study used hospital discharges for asthma from 21 children’s
hospitals, which included 7,848 children admitted at least once for asthma in
1996. Logistic regression was used to determine significant structure and
process factors associated with asthma readmission. Adjusting for age, gender,

race, and APR-DRG severity of illness, insurance type was a significant predictor
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of asthma readmission within one year. Hospital volume was a significant
predictor of asthma readmission within one year, multiple asthma readmissions,
and readmission within 30 days of initial hospitalization. Length of stay was a
significant predictor of asthma readmission within one year and multiple asthma
readmissions. Previous admission for asthma was a significant predictor of
asthma readmission within one year, multiple asthma readmissions, and
readmission within 30 days. Use of inhaled steroids in the initial hospitalization
was a significant predictor of asthma readmission within one year. Hospital size
was not a significant predictor of asthma readmission within one year, multiple
asthma readmissions, or readmission within 30 days.

Children admitted for asthma with public insurance, children admitted to
large volume hospitals, children with over one day length of stay, children who
had at least one previous admission for asthma, and children who used inhaled
steroids in the initial hospitalization were more likely to be readmitted for asthma
within one year of initial hospitalization. Children admitted for asthma to large
volume hospitals, children with over one day length of stay, and children who had
at least one previous admission for asthma were more likely to have multiple
readmissions for asthma within one year. Children admitted for asthma to large
volume hospitals and children who had at least one previous admission for
asthma were more likely to be readmitted for asthma within 30 days.
Preventable hospitalizations and inpatient costs may be reduced by monitoring
outcomes of care for pediatric asthma, and quality of care can be improved by

targeting interventions to children at risk for asthma readmission.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



This work is dedicated to my husband, Mike, and my family for their
endless patience, encouragement, and support.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

il



ACKNOWLEDGMENTS

I would like to acknowledge my family, my dissertation committee, other
mentors, and friends who have made the completion of this work possible. |
would like to thank the staff at Children's Health System in Norfolk, Virginia for
the support and inspiration for this study.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

iii



iv

TABLE OF CONTENTS
Chapter Page
. INTRODUCGTION ..ottt et 1
RESEARCH OVERVIEW. ... ...t 1
BACKGROUND .......ooiiiiiiieececee ettt ettt e, 2
READMISSIONS AND QUALITY OF CARE .......ccocieiieeeeee e, 3
READMISSIONS AND CHRONIC ILLNESS..........ccocoiiieiee e 4
CHILDREN AND CHRONIC ILLNESS ..., 5
PEDIATRIC ASTHMA AS A CHRONIC ILLNESS...........ccocieeeeeee. 5
ASTHMA MORBIDITY, COSTS, AND MORTALITY ....ooovviiinieee e, 7
ASTHMA AS AN URBAN PROBLEM .......ccccooiiie e, 9
ASTHMA AND QUALITY OF LIFE ..., 9
PURPOSE AND SIGNIFICANCE OF STUDY .......ccoviieiiiirieeeeee e 10
OVERVIEW OF PAST STUDIES ON ASTHMA OUTCOMES.................. 12
THEORETICAL FRAMEWORK ....c.oooiiiiiiiiieeee et 13
RESEARCH QUESTIONS ... ..o 15
SCOPE OF STUDY ..ottt et 16
DELIMITATIONS, LIMITATIONS, AND ASSUMPTIONS............ccoiiiee. 19
. LITERATURE REVIEW ..ottt 22
INTRODUCTION. ... ..ot 22
APPLICATION OF DONABEDIAN'S THEORY ..., 22
PATIENT FACTORS RELATED TO ASTHMA HOSPITALIZATIONS .....29

HOSPITAL CHARACTERISTICS (HOSPITAL STRUCTURE FACTORS
AND PROCESS FACTORS- HOSPITAL SIZE, VOLUME, AND

LENGTH OF STAY) oot 37
HI. METHODOLOGY ....ooiiiiiiieieetce e 44
" INTRODUCTION. ...t 44
STUDY DESIGN ..o 44
THREATS TO VALIDITY e 44
RESEARCH QUESTIONS AND HYPOTHESES ... 45
STUDY VARIABLES AND DEFINITIONS ... 52
MEASURES FOR OTHER VARIABLES .........c.cocoiiii 57
POPULATION AND SAMPLE ..o 58

SAMPLE CHARACTERISTICS OF HOSPITALS INCLUDED IN THE
STUDY e 59

SAMPLE CHARACTERISTICS OF CHILDREN ADMITTED FOR

ASTHMA L. e 61
METHOD OF DATA COLLECTION .....ooiiiiiiiiiiiiinecnecee e 65
PROCEDURE .......ooiiieeee et 66
STATISTICS AND DATA ANALYSIS ..o, 70

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



TABLE OF CONTENTS
Chapter Page
HUMAN SUBUJECTS REVIEW ... e, 72
AP P ROV AL OF STUDY ol 73
V. RESULT S oo e e 74
INTRODUCTION . .ot 74
FREQUENCY OF ASTHMA ADMISSIONS ... 74
RESULTS OF MULTIVARIATE ANALYSIS ..o, 85
MULTIVARIATE MODELS USED TO TEST DONABEDIAN’S
THE O RY oo e 103
SUMMARY OF DATA ANALY SIS ...t 116
V. CONCLUSION AND RECOMMENDATIONS FOR FURTHER
RESEAR CH ... e, 121
SUMM A R oo e e el 121
SUPPORT OF FINDINGS AND IMPLICATIONS OF STUDY ................ 123
POLICY IMPLICATIONS . e, 142
STUDY LIMITATIONS AND NEED FOR FUTURE RESEARCH ........... 146

REFERENCES 149

APPENDIX 161

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



vi

LIST OF TABLES

Table Page

1. Overview of Literature Review on Structure Factors and Asthma
O8] (o70) 1.4 1=1- JRUTRRR RO 42

2. Overview of Literature Review on Process Factors and Asthma

(O 11 (7o 1 1 =S OSSO 43
3. Hospital Sample by Hospital Size..........ccccoeveiiiiiiiiieeeeee e 60
4. Hospital Sample by Hospital Volume...............cooooiiio 61
5. Sample of Children Admitted for Asthma.................cocooviiiiii 64
6. Frequency of Total Asthma Admissions Within One Year............................. 75
7. Total Days Until First Readmission for Asthma Within One Year .................. 76
8. Children Readmitted for Asthma Within One Year .............ccoconiiiicnis 78
9. Children With Multiple Asthma Readmissions Within One Year.................... 81
10. Children Readmitted for Asthma Within 30 Days...........ccccccooeeiiiiiie s 84
11.Adjusted Odds Ratios for Structure Factors .............cccceoeeeeeiviciiiiiceccee. 87
12. Adjusted Odds Ratios for Process Factors............cccooeiieiiiiiiii 95
13. Structure and Process Predictors of Asthma Readmission Within One

D (== 1 U STRURUSRUR 105
14. Structure and Process Predictors of Multiple As‘thma Readmissions

WIthin ONe Year.......oooi oo s 108
15. Structure and Process Predictors of Asthma Readmission Within 30

DAY S .. 110
16. Descriptive Statistics for Initial Asthma Hospitalization Charges.................. 115
17.Summary of Hypotheses Tests for Structure Factors..............cccccccoeeeeenees 118

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



vii

LIST OF TABLES, CONTINUED
Table Page
18. Summary of Hypotheses Tests for Process Factors...........coooooeeeviiiiinniinnn. 119

19. Summary of Hypotheses Tests for Donabedian’s Theory and Initial
Asthma Hospitalization Charges............oooiviiciiiii e, 120

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



viii

LIST OF FIGURES

Figure Page

1. Donabedian’s Theory Examples of Elements of Structure, Process, and
L0 18 (o7 ] 11T F U 25

2. Application of Donabedian’s Theory on Elements of Structure, Process,
aNd OULCOMES......oooiiiiiteee e 28

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Factors Associated With Asthma Readmissions 1

CHAPTER I: INTRODUCTION

Research Overview

Quality of care has received much attention as health care costs have
risen in recent years. The demand for health care quality has increased the need
to identify factors that impact outcomes of care. Hospital readmission is an
important indicator of quality of care for patients with chronic diseases.
Hospitalization rates for asthma, an inflammatory disease of the airways and the
most common chronic disease in children, have risen in recent years even
though many hospitalizations for asthma are avoidable with appropriate
outpatient care. Hospital readmission, or repeated hospitalizations, for children
with chronic diseases may indicate deficiency in the quality of outpatient care or
poor ambulatory health care outcomes. The relatiohship between structure or
organizational factors, process factors, and asthma readmissions is unclear.
Using Donabedian’s framework for quality assessment, this study examined the
relationship between structure factors, process factors, and asthma outcomes, by
identifying hospital and patient factors associated with pediatric asthma
readmission. Understanding what structure and process factors are associated
with pediatric asthma readmission may help develop interventions to reduce
unnecessary hospitalizations, high costs, and improve the quality of care for

children with chronic diseases.
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Factors Associated With Asthma Readmissions 2

Background
Increased heaith care costs have become a major concern among employers,
payors, health care providers and consumers (Chassin, 1996; Blaiss, 1997). It is
estimated that health care costs will rise at an annual rate of 6.5% in the next
decade (Future of Children, 1998). In 1990, health care expenditures in the U.S.
reached $662 billion. In response to growing costs, the health care industry
began to provide less costly health insurance plans as an alternative to traditional
fee-for-service plans. Employers still offered traditional fee-for-service plans, but
provided managed care alternatives in the form of Health Maintenance
Organization (HMO) plans, Preferred-Provider-Organization (PPO) plans, and
Point-Of-Service (POS) plans. The number of people enrolled in managed care
plans grew to 21,300 enrollees per 100,000 in 1997 (Modern Health care, 1997).
Increased competition among health care plans helped to reduce health care
costs.

Managed care plans were developed to implement new ways to control
health care costs. These plans provide financial incentives to health care
providers to economize and control utilization of services. They often monitor
providers, health care costs, and resource utilization. These plans encourage
the use of preventive care for enrolied plan members. Managed care plans also
attempt to reduce costs by negotiating large volume discounts with providers,
hospitals, and suppliers. These plans may achieve lower health care costs, but
often limit the patient’s choice of health care providers and restrict the range of

health care services.
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Factors Associated With Asthma Readmissions 3

It is uncertain whether cost reduction efforts by the health care industry
have impacted the quality of care (Blais, 1997). Quality of care is defined by the
Institute of Medicine as “the degree to which health services for individuals and
populations increase the likelihood of desired health outcomes” (Future of
Children, 1998). There is some fear that reduction of health care costs results in
the elimination of health care services and poor outcomes, such as poor health
status, patient dissatisfaction, increased mortality, readmissions, and
complications. There is concern over the possible effects of managed care,
since financial incentives or methods of provider reimbursement may affect
quality of care (Glied, 1998). In the past, government agencies have published
outcomes of care, such as hospital mortality rates and readmission rates, in
order to increase pressure on organizations to evaluate outcomes. The growth of
enrollment in Medicaid managed care plans have directed states to implement
quality oversight systems and effectiveness of care measures (McManus,
Graham, Fox, Mercil, & Irwin, 2000). Such monitoring of outcomes and resource

use to control costs may improve the quality of care.

Readmissions and Quality of Care
Frequent hospital readmission may indicate a need to improve quality of
care. Readmission rates serve as adverse outcome indicators, and may flag
high utilization of services and high morbidity (Thomas & Holloway, 1991).

Readmission rates can be identified using standard hospital discharge data
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Factors Associated With Asthma Readmissions 4

(Rosenheck, Fontana, & Stolar, 1999), and are often gathered easily and
inexpensively by hospital staff. By monitoring readmissions, providers can
determine if quality of care is impacted by specific factors that can be identified
and changed, in order to prevent unnecessary hospitalizations.

Some hospitalizations may be preventable. Preventable hospitalizations
and readmissions may be caused by various factors. Lack of documentation for
discharge planning (Wei, Mark, Hart, & Campbell, 1995), lack of pre-discharge
review and post-discharge care (Safron & Phillips, 1989), patient difficuity in
accessing primary care, lack of community-based support (Thomas & Holloway,
1991; Oddone et al., 1996), and poor inpatient care during the initial
hospitalization may increase the risk of subsequent readmission (Ashton, Del
Junco, Souchek, Wray, & Mansyur, 1997). Even though some readmissions may
be prevented or controlled, other readmissions cannot be avoided because of the
severity of the patient’s illness, life-threatening circumstances or medical

necessity (Oddone et al., 1996).

Readmissions and Chronic llinesses
Chronic ilinesses account for many hospitalizations and readmissions. A
chronic condition is often defined as a condition that has a duration of more than
three months (Newacheck & Taylor, 1992). Common chronic diseases include
diabetes, sickle cell, cerebral palsy, seizures, congenital heart disease, cancer,
autoimmune disease, major organ diseases, mental retardation, congenital

anomalies, depression, schizophrenia, and asthma. Patients with chronic
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Factors Associated With Asthma Readmissions 5

illnesses are often rehospitalized due to their persistent conditions. Health care
services for chronically ill patients may use more resources because specialized

services may be needed over a long period of time.

Children and Chronic llinesses
About 10 million children have chronic diseases or are disabled (Future of
Children, 1998). Medical care for children with chronic diseases is about 2.5 to
3.0 times more expensive than health care for other children (Ireys, Anderson,
Shaffer &Neff, 1997; Silber, Gleeson, & Zhao, 1999), with inpatient stays
accounting for the majority of these costs. In 1988, chronic diseases accounted
for an estimated $ 7.5 billion annually in physician and hospital care costs and 41

million school absences (Newacheck & Taylor, 1992).

Pediatric Asthma As A Chronic liness

The most common childhood chronic illness is asthma, an inflammatory
disorder of the airways that affects 5 million children (CDC, 1995). Inflammation
of the airways often causes recurrent episodes of wheezing, breathlessness,
chest tightness, and coughing, often a’; night or early morning. These attacks are
associated with airflow obstruction that may be reversible either spontaneously or
with treatment (National Institutes of Heaith, 1997).

The appropriate use of maintenance medications and medical therapy can
help patients control their asthma, prevent unnecessary hospitalizations, and
avoid readmissions (Smith, Malone, Lawson, Okamoto, Battista, & Saunders,

1997). Medications also are used to reduce the frequency and severity of
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Factors Associated With Asthma Readmissions 6

asthma exacerbations and reverse airflow obstruction (National Institute of
Health, 1997).

Asthma medications are classified into two general classes: long-term
control medications and quick-relief medications. Long-term preventive,
controller or maintenance medications are often taken to control persistent
asthma. Long-term control medications include corticosteroids, cromolyn sodium
and nedocromil, long-acting beta, —agonists, methylxanthines (theophylline), and
leukotriene modifiers. Asthma medications, such as reliever or acute rescue
medications, are taken to provide prompt reversal of acute airflow obstruction.
These medications include short-acting beta; —agonists, anticholinergics, and
systemic corticosteroids. Patients with persistent asthma require both classes of
medications (National Institute of Health, 1997).

Hospital management of an acute asthma attack often includes the use of
systemic anti-inflammatory medications such as corticosteroids and
bronchodilators (including beta-agonists). The use of inhaled steroids, a common
anti-inflammatory medication, can decrease the need for hospitalization for
asthma (Wennergren, Kristjanssons, & Strannegard, 1996; Afilalo, Guttman,
Colacone, Dankoff, Tselios, Stern, Wolkene, & Kreisman, 1999). Most asthma
hospitalizations are considered avoidable, since asthma symptoms can be
prevented and controlled with the appropriate medications, prbper asthma
management at home and proper outpatient care (Mackinon, Flagstad, Peterson,

& Mesch-Beatty, 1996). The use of asthma education programs and practice
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Factors Associated With Asthma Readmissions 7

guidelines may also decrease hospital admissions for asthma and reduce

emergency room visits (Homer et al., 1996).

Asthma Morbidity, Costs, and Mortality

Pediatric asthma hospitalization rates have increased over the past two
decades, along with prevalence and mortality (CDC, 1996). Children with asthma
are often hospitalized for their chronic condition. In 1982, asthma hospitalization
rates were 2.84 per 1,000, and in 1994, the national pediatric hospitalization rate
for asthma for those ages 0 to 14 reached 2.95 per 1000. These rates fall short
of the U.S. government’s Healthy People 2000 goal of 2.25 discharges per 1,000
for children ages 0 to 14 in the year 2000 (National Center for Health Statistics,
1996), and are also short of the Healthy People 2010 goal of 25 discharges per
10,000 for children of ages 0 to 4 in the year 2010.

Costs for asthma hospitalizations can be high. In 1987, hospitalization
costs for asthma for those ages 0 to 4 were $586.2 million and $286.2 million for
those ages 5 to 17 (Smith, Malone, Lawson, Okamoto, Battista, & Saunders,
1997). In addition to having high health care costs, uncontrolled asthma may
also cost lives. From 1993 to 1995, mortality rates from asthma for children ages
0-4 were 1.8 per 1,000,000 population, and 3.7 for those ages 5 to 14 (MMWR,
April, 1998).

There are various explanations for the increase in asthma hospitalizations.
Observed increases in hospital admission rates for asthma could be attributed to

increased asthma morbidity in the population as a whole, since self-reported
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Factors Associated With Asthma Readmissions 8

asthma in the U.S. population increased from 10.4 million to 14.6 million from
1990 to 1994 (Adams & Benson, 1991, CDC, 1995). Increased hospitalization
rates could be due to more frequent admissions of individuals diagnosed with
asthma, or repeated readmissions of the same individuals over time (To, Dick,
Feldman, & Hernandez, 1996; Mitchell, Bland, & Thompson, 1996). However,
some of these admissions might be preventable and may indicate poor asthma
management (Heard, Campbell, Ruffin, Smith, Luke, & Roder, 1997).

One possible explanation for increased asthma hospitalization rates is
decreased access to appropriate outpatient care, which may result in poor
asthma management. Asthma hospitalizations and emergency room visits are
sentinel events that provide alerts to improve preventive and outpatient care
(Carr, Szapiro, Heisler, & Krasner, 1989). Repeated asthma hospitalizations due
to uncontrolled asthma may prompt unexpected visits to the emergency room,
which may have been prevented by séeking care from outpatient providers or a
regular primary care physician. The estimated annual rate of emergency room
visits for asthma in 1995 was 120.7 per 10,000 population for those ages 0-4,
and 81.3 per 10,000 population for those ages 5 to 14 (MMWR, April, 1998),
while office visit rates from 1993 to 1995 were 50.3 per 1,000 population for
those ages 0-4 and 51.5 for those ages 5-14. Children who are diagnosed with
more severe forms of asthma and children who have problems accessing
primary care who frequently use the emergency room may be more acutely ill

when they are finally admitted to the hospital than those who have more
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Factors Associated With Asthma Readmissions 9

appropriate outpatient management. Lack of appropriate asthma therapy and

management can result in sudden death, which can often be avoided (Sly, 1988).

Asthma As An Urban Problem

Uncontrolled asthma, poverty, and decreased access to primary care in
urban areas may contribute to the increase in pediatric asthma hospitalization
rates (Halfon & Newachek, 1993; Gerstmann, Bosco, & Tomita, 1993; Calmes,
Leake, & Carlisle, 1998). Children residing in inner cities have high rates of
asthma prevalence, hospitalization, and death compared to other children
(MMWR, September, 1996). Inner city children with asthma often use the
emergency room for their usual source of care (Dinkevich, Cunningham, & Crain,
1998; Farber, Johnson, & Beckerman, 1998), and may lack access to preventive
medications (Crain, Kercsmar, Weiss, Mitchell, & Lyn, 1998).

Other factors that may contribute to the increase of asthma
hospitalizations and asthma morbidity in cities are inadequate access to
transportation, limited access to medical facilities in urban areas, lack of
continuity of care, poor compliance with therapy, polluted environments, cigarette
smoke, cockroaches, and dust mites (Homer et al., 1997; Farber, Johnson, &

Beckerman, 1998).

Asthma and Quality of Life
Quality of life is an important concern for children with asthma, since many

children miss school days, are limited by restricted activity and breathlessness,
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and experience disruption in social activities due to asthma attacks. Caregivers
and parents also experience difficulties with missed work days and increased
daycare costs for children who miss school due to asthma attacks (Smith,
Malone, Lawson, Okamoto, Battista, & Saunders, 1997).

Children with chronic ilinesses such as asthma may experience more
psychological and social problems, as compared to other healthier peers (Pless
& Douglas, 1971). Children with chronic disorders often need comprehensive
services, including physician visits, and psychological or social support services,
but some providers may not have enough resources to coordinate care and

services for chronically ill children (Jessop & Stein, 1994).

Purpose and Significance of Study

The purpose of this study is to assess the quality of care for children with
asthma, the most common childhood chronic disease, by examining selected
factors associated with pediatric asthma readmission. Using Donabedian's
theoretical framework on the use of structure, process, and outcomes in quality
assessment, this study examined the relationship between selected structure
factors, process factors and outcomes of care measured by pediatric asthma
readmission and attempted to identify significant predictors of asthma
readmission. Structure factors in this study included hospital size, hospital
volume of annual admissions, and insurance, while process factors included
length of stay, previous admissions for asthma, and use of inhaled steroids
during hospitalization. Outcome measures for pediatric asthma readmission

were asthma readmission within one year of initial hospitalization, readmission
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Factors Associated With Asthma Readmissions 11

within 30 days, and multiple readmissions for asthma within one year. These
outcomes were not mutually exclusive, so that a child who was readmitted for
asthma within 30 days could also have had multiple asthma readmissions within
one year.

Examining risk factors for asthma readmission could help providers
identify asthmatic children at risk for continued readmissions or early
readmission, so that these children are targeted for specific interventions to
control asthma. Understanding the risk factors associated with asthma
readmission can help develop interventions to improve quality of care and quality
of life for children with asthma, prevent unnecessary costly or avoidable
hospitalizations and emergency room visits, and help children with asthma
access appropriate outpatient care to improve asthma management (MMWR,
August, 1997). ldentifying factors that influence readmissions for chronic
diseases, such as asthma, may help health care providers and policy-makers
evaluate interventions and address the special health care needs of children with
chronic diseases, improve outcomes of care, and reduce high costs associated
with preventable hospital admissions.

The results of this study may aid in understanding how health care quality
is affected by specific factors. By analyzing the nature of the relationship
between structure factors, process factors, and outcomes, the results of this
study can contribute to the body of knowledge on quality assessment and
provide a practical application of Donabedian’s theory to assess the quality of

care of children with asthma.
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Overview of Past Studies on Asthma Outcomes

Various factors may affect asthma hospitalizations. Some studies have
suggested that patient characteristics or demographic factors, such as young
age, African-American race, and gender are associated with increased asthma
hospitalizations and readmissions (Volmer, Buist, & Osborne, 1992;
Senthilselvan, 1995). Some asthma readmission studies have suggested that
process of care or clinical factors, such as preventive treatments, maintenance
medications, and history of previous hospitalizations affect asthma outcomes
(Mitchell, Bland, & Thompson, 1994; To, Dick, Feldman, & Hernandez, 1996;
Lieu, Quesenberrry, Sorel, Mendoza, & Leong, 1998). Past research studies
have found that severity of illness classifications, used to determine sicker
patients due to individual patient characteristics, may affect outcomes of care
(Desharnais, McMahon, Wroblewski, & Hogan, 1990; lezonni, 1993). Risk-
adjustment methods are often used in outcomes studies to account for individual
patient characteristics that may affect outcomes of care.

Insurance status may be associated with asthma hospitalizations. One
study found that asthmatics with public insurance are more likely to be treated as
inpatients than those with commercial insurance, and few Medicaid recipients
with asthma were treated at outpatient sites (Apter, Reisine, Kennedy, Cromley,
Keener, Zu, & Wallack, 1997). Poor children and African-American children with
Medicaid are more likely to be hospitalized for asthma (Halfon & Newacheck,

1993; Ali & Osberg, 1997; Goodman, Stukel, & Chang, 1998). There are very
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Factors Associated With Asthma Readmissions 13

few studies on asthma outcomes that also look at hospital characteristics, in
addition to looking at patient factors and clinical factors (Samuels, Novack,
Martin, & Connell, 1998; Meurer, Kuhn, George, Yauck & Layde,1998).

Even though various factors may affect asthma hospitalizations, it is
unclear whether the combination of hospital structure factors, process of care or
clinical factors, adjusted for patient characteristics, impact asthma outcomes.
Lack of literature that combine these various factors in one study shows that
there is still a need to determine whether the combination of structure and
process factors, controlling for patient characteristics, impact pediatric asthma

readmission and quality of care.

Theoretical Framework

Avedis Donabedian’s theory (1992) on the relationship between structure,
process, and outcomes can be used to assess quality of care (Biaiss, 1997).
Health care outcomes can be defined as conditions of individuals or populations
which can be attributed to the previous care provided for an iliness, and may
include changes in knowledge or behavior that affects future health status
(Donabedian, 1992). Donabedian’s theory suggests that major approaches to
quality assessment are based on the elements of structure, process, and
outcomes. This theory suggests that there is a functional relationship among the
elements of structure, process, and outcomes such that structure characteristics
can influence the process of care, and process of care can influence the effect of

care on health status (Donabedian, 1980). Donabedian suggests that studies on
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quality assessment should consider the use of indicators that would represent
each element of structure, process, and outcome.

This study tested Donabedian’s theory and assessed quality of care by
selecting structure, process, and outcome indicators and applying this theory to
determine predictors of asthma readmission for children hospitalized with
asthma. This study developed multivariate models that determined which
hospital and patient structure factors and process factors were significant
predictors of asthma readmission, while adjusting for additional patient variables
that may also affect asthma outcomes, such as age, race, gender, and severity
of iliness.

This study used selected structure and process indicators that could be
determined from most hospital information. In this study, hospital structure
factors were hospital characteristics, such as hospital bed size (number of
Iiéensed beds), hospital volume of admissions, and hospital reimbursement
methods represented by the patient’s insurance type during the initial
hospitalization for asthma. Process of care or clinical variables were patient use
of inhaled steroid medications during the initial hospitalization for asthma, length
of stay during the initial hospitalization, and patient history of previous
hospitalization for asthma in the prior year.

Asthma outcomes, the dependent variable in this study, were measured
by pediatric asthma readmissions. Asthma readmission refers to repeated
hospitalizations for asthma after the first hospitalization for asthma during the

study period. Pediatric asthma readmissions were captured for each child by
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using three outcome measures: asthma readmission at least once within one
year of initial hospitalization, multiple asthma readmissions within one year of
initial hospitalization, and asthma readmission within 30 days of initial
hospitalization. The outcome measures for asthma readmission within one year
of initial hospitalization and multiple asthma readmissions within one year of
initial hospitalization were measured by the patient's total number of admissions
for pediatric asthma. Asthma readmission within 30 days of initial hospitalization,
which indicates time between admissions for each patient, was measured by
calculating the total number of days between patient's initial hospitalization and
first readmission for asthma. It was anticipated that using several different
outcome measures for pediatric asthma readmission may provide more specific
information on the nature of the relationship between structure, process, and

outcomes.

Research Questions

To determine what selected factors were related to pediatric asthma
readmissions and to develop models to predict pediatric asthma readmissions in
order to test Donabedian's theory, the following research questions were
examined in this study:
1. Are structure factors, such as insurance, hospital size, and hospital volume of

annual admissions, associated with pediatric asthma readmissions?

A. ls insurance type associated with pediatric asthma readmissions?

B. Is hospital size associated with pediatric asthma readmissions?
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C. Is hospital volume associated with pediatric asthma readmissions?

2. Are process factors, such as length of stay, previous admissions for asthma,
and use of inhaled steroids during hospitalization associated with pediatric
asthma readmissions?

A. Is length of stay associated with pediatric asthma readmissions?

B. Is previous admission for asthma associated with pediatric asthma
readmissions?

C. Is the use of inhaled steroids in hospitalization associated with pediatric
asthma readmissions?

3. Do structure factors and process factors interact to impact pediatric asthma
readmissions? (Test of Donabedian's Theory on the relationship between

structure, process, and outcomes elements)

Hypothesis tests that were generated from these research questions are
presented in Chapter 3. The hypotheses were tested using results from the
multivariate analysis. The results of the hypothesis tests are presented in

Chapter 4.

Scope of Study
This study examined asthma readmissions from a computerized database,
which was a secondary dataset of pediatric asthma hospital discharges taken

from a sample of children’s hospitals in the United States. The study sample

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Factors Associated With Asthma Readmissions 17

included hospital discharges from calendar year 1996 and were taken from 21
children’s hospitals who were members of Child Health Corporation of America
(CHCA), a consortium of hon-competing children’s hospitals. Most CHCA
hospitals submit clinical and financial data to CHCA'’s Pediatric Health
Information System (PHIS) database so that member hospitals can share
information to compare hospital resource utilization and outcomes of care. Most
children’s hospitals that submit discharge data to PHIS are located in urban
areas and are also academic teaching hospitals. This study investigated
readmissions at the patient level, so specific hospital names and locations were
not necessary for the analysis.

Even though various factors may affect outcomes of care, variables used
in this study were limited to the data elements available in the PHIS database.
Only hospitals with complete variables were used in the sample. In order to
select children for the study cohort, the study determined which children in the
PHIS database had at least one hospital discharge for asthma in calendar year
1996. Since asthma hospitalizations and admissions were determined from the
discharge database, the terms for hospitalizations, admissions, and discharges
are used interchangeably in this study. Asthma admissions were determined by
selecting discharges with principal diagnosis codes for asthma, which were
recorded with the International Classification of Diseases, Clinical Modification,
o Revision (ICD-9-CM) diagnosis codes of 493.01 or 493.91, and used by
hospitals to identify children with asthma or with status asthmaticus. The

principal diagnosis code was used for determining asthma hospitalizations for
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this study, since it is the diagnosis code that explains best why the child was
hospitalized and is a required code in hospital discharge abstracts submitted to
PHIS. Therefore, secondary diagnoses and admitting diagnoses were not used
in selecting asthma discharges in the PHIS database.

In order to select the cohort for the study and evaluate asthma
readmissions within one year of initial hospitalization, PHIS discharges for
asthma were extracted from the PHIS database for the study period, defined as
January 1, 1996 to December 31, 1997. This time frame was used in studying
readmissions because the PHIS database had data available from six months
prior to that period, and one year after that period, in order fo measure the
subject’s previous hospitalizations and readmissions. The cohort of patients
selected for the sample of asthma admissions included children with hospital
discharges in the PHIS database who were hospitalized for asthma between
January 1, 1996 and December 31, 1996. Readmissions within one year of the
initial hospitalization for asthma in the study period were determined for the study
cohort from pediatric asthma discharges between January 2, 1996 and
December 31, 1997. Previous admissions for asthma, or admissions within the
last six months of the prior calendar year, were determined for the study cohort
from PHIS asthma discharges between June 1, 1995 and December 31, 1995.
Only children ages 0-17 in calendar year 1996 were included in the study.
Asthma patients with discharges in the PHIS database who died during the
hospitalization and PHIS hospitals or asthma patients who had incomplete

information on any of the study variables were not included in the study sample.
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Delimitations, Limitations, and Assumptions

There were several assumptions for this study. Since secondary datasets
were used, it was assumed that the principal diagnosis code for asthma was
coded correctly on the hospital discharge abstract by the medical records
department at each PHIS hospital used in this study. Another assumption is that
all CHCA data elements that were used to determine pediatric asthma
readmissions and factors associated with pediatric asthma readmissions were
recorded accurately in the PHIS database. It was also assumed that the masked
patient identifier used in linking patient discharges for asthma was accurately
recorded in the PHIS database, and that patient demographic information used to
account for patient characteristics was reliably and consistently collected. It was
assumed that most patients admitted for asthma to a PHIS hospital returned to
the same PHIS hospital for subsequent asthma admissions.

This study was limited to children hospitalized for asthma in PHIS
children’s hospitals, so hospitalizations in other facilities, transfers, or
readmissions to adult hospitals or other acute facilities cannot be determined in
this study. Because the study sample was limited to selecting children with the
principal diagnosis of asthma who had asthma discharges recorded in the PHIS
database, this sample may not be representative of all children with asthma.

Some data from PHIS hospitals contained incomplete information for the
study variables, so analysis was limited to PHIS hospitals with discharges that

had complete and consistent datasets. The PHIS database only contained
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inpatient data, so patient informatio‘n pertaining to resource utilization, treatments
or medications that were given for outpatient or ambulatory asthma care was not
available for this study. The study was limited to treatment of inhaled steroids
given at the PHIS hospital. The time frame of this study produced limitations,
since asthma hospitalizations before June 1, 1995 and hospitalizations after one
year of initial hospitalization or after December 31, 1997, were not considered in
the analysis of this study. Since the study sample is limited to PHIS children’s
hospital discharges, the generalizability of the results of this study was limited.
The study sample only included children admitted for asthma to the PHIS
hospitals that fit the study criteria. Children with asthma who were admitted to
PHIS hospitals and were readmitted to other hospitals could not be tracked in
this study. Children selected for this study cohort were not randomly selected,
since all children from the sample of PHIS hospitals who fit the study criteria
were included in the cohort. Lack of random selection for the study cohort may
have produced a bias in the sample selection.

Other limitations in this study included restrictions imposed by use of a
secondary dataset and the study’s retrospective cohort design. Secondary
datasets of hospital administrative data can be used to determine outcomes such
as readmissions (Roos, Wald, Wajda, Bond, & Hartford, 1996; Rosenheck,
Fontana, & Stolar, 1999), but limitations exist. The use of a secondary dataset
and retrospective cohort study design did not allow for control of the independent
structure or process variables in examining asthma outcomes, so that cause and

effect relationships could not be determined from the study results. Other
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unmeasured factors, which were not available in the PHIS dataset, may also
affect asthma outcomes, so the interpretation of study findings is limited. For
example, limitations in this study included lack of measures for patient
compliance with medications. If patients became compliant with asthma
therapies during the study period and were not readmitted because they
improved their asthma management within the study period, then the study was
limited by regression toward the mean. Regression toward the mean would have
eventually lowered the number of readmissions and frequency of readmissions
for compliant asthma patients. Also patients who utilized many health care
services for asthma, who were not compliant with asthma therapies, could have
continued to be readmitted during the study period. Because the study was
limited to variables available from the PHIS database, costs, compliance with
various treatment plans, use of home medications, outpatient services, outpatient
medications, environmental factors, and other social or behavioral factors were
not measured in the study. Itis possible that the utilization of outpatient care for
asthma patients included in this study could have been closely monitored by

providers, but outpatient care was not measured in this study.
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CHAPTER II: LITERATURE REVIEW
Introduction

Donabedian’s theory and approach to quality assessment can be applied
to the examination of structure and process factors associated with outcomes,
such as pediatric asthma readmissions. The application of this theory will be
explained in detail in this chapter. The review of past research that pertains to
the study will also be presented. This chapter will present literature on various
patient factors, structure and process components as they relate to outcomes of
care for asthma readmissions and asthma hospitalizations. An explanation of the
study’s variables and its control for limitations of previous studies will also be

discussed.

Application of Donabedian’s Theory

Elements of structure, process, and outcomes are identifiable in health
care settings, and are interrelated (Donabedian, 1980). These elements are
related in such a way that structure characteristics can influence the process of
care, and process of care can influence the effect of care on health status
(Donabedian, 1980). Structure, process, and outcome elements can provide
measures in the assessment of quality of care. Structure elements are the
relatively stable characteristics of providers. Some examples of structure
elements are provider characteristics, equipment, human, financial or physical

resources, financial reimbursement methods, policies and organization of health
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services, and physical and organizational settings used to provide medical care
(Donabedian, 1980).

Process factors are activities performed between practitioners and their
patients, and are often taken from the medical record or other recorded
information. Treatments, therapies, diagnostic tests, care plans and medications
for asthma are part of the process of care in Donabedian’s model (Donabedian,
1980).

Outcomes are defined as changes in a patient’s health status that can be
attributed to the health care processes (Donabedian, 1992). Outcomes can be
measured by complication rates, readmission rates, mortality rates, patient
functional status, health status, or patient satisfaction.

Donabedian suggests that it is important to look at the whole relationship
between structure, process, and outcomes when assessing quality of care
(Donabedian, 1980, Future of Children, 1998). Donabedian suggests that quality
of care studies should combine measures of structure, process, and outcome
elements in assessing quality of care, and that intervening patient or provider
factors could influence the relationship between structure, process and
outcomes.

Donabedian (1992) asserts that it is often difficult to see the relationship
between the elements of structure, process, or outcomes in quality assessment,
and that it is difficult to identify a causal relationship between these elements.
Because the relationship between structure, process, and outcomes may be

complex and other unknown confounding factors could affect quality of care,
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outcomes data should be interpreted carefully (Donabedian, 1992).
Donabedian’s theory of the relationship between structure, process, and

outcomes, and examples of this relationship are presented in Figure 1.
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FIGURE 1 DONABEDIAN’S THEORY

EXAMPLES OF ELEMENTS OF STRUCTURE, PROCESS, AND

OUTCOME (Donabedian, 1980)

STRUCTURE PROCESS OUTCOME
Provider or Patient o Treatments o Results of
characteristics e Therapies treatments, tests,
Equipment, physical | * Diagnostic Tests or therapies
resources, e Care Plans ¢ Diagnosis,
Staffing, Human o Medications illness,
resources e  Provider and patient characteristics
Organizational activities e  Health Status
characteristics or
setting
Policies
Financial or
Reimbursement
Resources
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Elements of structure, process, and outcomes were selected for use in
this study and applied to Donabedian’s model, in order to determine factors
associated with asthma readmission. This study used pediatric asthma
readmissions to represent outcomes of care in Donabedian’s model. Asthma
outcome measures were readmission within one year of initial hospitalization,
multiple asthma readmissions within one year, and readmission within 30 days of
initial hospitalization. Outcome variables for this study were calculated by
determining the total number of patient admissions for asthma and time between
readmissions, which was the total number of days between the patient’s first
hospitalization in the study period and the patient’s first readmission within the
study period.

Hospital characteristics were measured by hospital size, which represents
the number of licensed beds in the facility, and estimated hospital volume of
annual admissions for all diagnoses including asthma. Insurance status, which
represents hospital financial reimbursement method, was another structure factor
measured in this study.

In addition to structure variables, the study measured process elements to -
examine pediatric asthma readmissions. Hospital process measures included
resource utilization measures, such as total patient charges for the patient's initial
hospitalization for pediatric asthma admission, and length of stay for the initial
hospitalization for pediatric asthma. Process variables were measured by the
use of inhaled steroids during the patient’s initial hospitalization in the study

period and by the patient’s history of previous hospitalizations for asthma.
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In determining the relationship between pediatric asthma readmissions
and selected structure and process factors, other confounding factors which
represent Donabedian’s intervening variables that may affect outcomes, such as
patient age, race, gender and severity of illness and were supported by the
literature review, were measured in the study. These variables could possibly be
classified as patient structure factors, since they are stable characteristics of the
patient, but they are not included in the application of Donabedian's model and
are only used for risk adjustment in this study. The combination of the study’s
structure, process, outcome, and confounding variable measures were consistent
with Donabedian’s recommendation to select measures of each element of
structure, process, and outcomes in quality and assessment and to account for
possible intervening variables. The application of Donabedian’s theory to this

research study is presented in Figure 2.
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FIGURE 2: APPLICATION OF DONABEDIAN’S THEORY ON ELEMENTS OF
STRUCTURE, PROCESS, AND OUTCOME (Donabedian, 1980)

Theory as applied to quality assessment for pediatric asthma hospitalizations

STRUCTURE PROCESS OUTCOME

Hospital/Provider Length of stay for initial e Asthma

characteristics (hospital pediatric asthma Readmission

size, hospital volume of admission Within One Year

all admissions) ¢  Total previous admissions & Multiple

¢ Patient insurance status for asthma in last 6 Asthma
(hospital months of prior year Readmissions
reimbursement) e Patient Utilization of Within One Year
Inhaled Steroids (Total

admissions for
asthma for each
patient)

Readmission
Within 30 Days
(Time between
hospitalizations
for asthma,
measured by the
patient’s total
number of days
between the
initial admission
and first
readmission)

Note. As suggested by Donabedian, adjustments to the applied structure, process, and
outcomes model were made for possible intervening variables. These variables were patient
demographic characteristics (patient structure variables) that were supported in the literature
review, such as patient age, patient race, patient gender, and patient severity of illness. Since
these variables were only used for risk-adjustment purposes, they were not added to the applied
model.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Factors Associated With Asthma Readmissions 29

Patient Factors Related to Asthma Hospitalizations

Patient Age and Gender

Several studies have found a relationship between asthma
hospitalizations and patient demographic characteristics of age and gender
(Vollmer, Buist, & Osborne,1992; Hisnanick, Coddington, & Gergen, 1994;
Senthilselvan, 1995; To, Dick, Feldman, & Hernandez, 1996). Most of these
studies suggest that young children, or children under the age of 5, have the
highest asthma hospitalization rates (Vollmer, Buist, & Osborne, 1992; Hisnanick,
Coddington, & Gergen, 1994; Mitchell, Bland, & Thompson, 1994; To, Dick,
Feldman, & Hernandez, 1996). Research has found that boys have higher
number of asthma hospitalizations (Vollimer, Buist, & Osborne, 1992), but female
gender may be associated with increased readmissions (Senthilselvan, 1995).
Most of these studies have looked at trends in asthma hospitalizations, instead of
factors associated with readmisions (Vollmer, Buist, & Osborne, 1992; Hisnanick,
Coddington, & Gergen, 1994; To, Dick, Feldman, & Hernandez, 1996), and did
not combine other process measures or characteristics such as insurance status
or hospital size.

In their study of pediatric asthma admissions, readmission rates, and time
between readmissions in Canada, To, Dick, Feldman, and Hernandez (1996)
found that children ages 0 to 4 had significantly higher probabilities for asthma
readmission than children between the ages of 5 and 17. The authors looked at
hospital discharges from a sample of 28,646 children admitted for asthma in

Ontario. The six month probability of asthma readmission for children of ages 0
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to 4 were 20%, and 11.7% for children ages 5 to 17. One year probabilities for
readmission were 25.9% for those ages 0 to 4 and 17.4 for those of ages 5 to 17
(p< .001). Race, hospital variables, and patient treatments were not measured in
this study.

Hisnanick, Coddington, and Gergen (1994) studied trends in asthma and
asthma-related hospitalizations for 5,889 American Indian and Alaskan Native
children cared for by the Indian Health Service. The authors found that children
ages 0 to 4 had the most asthma hospitalizations. This study did not compare
these children to children of other races and did not look at insurance status,
patient treatments, and time between readmissions.

Volimer, Buist, and Osborne (1992) looked at trends of asthma
hospitalizations among 310,000 HMO enrollees and found that boys under the
age of five years had the most significant increase in asthma hospitalization
rates. Also, rates for boys ages 0 to 14 exceeded the rate for girls in that same
age group. The study sample was limited to HMO enrollees and did not measure
readmissions, or include other types of insurance categories.

Mitchell, Bland, and Thompson (1994) looked at risk factors for pediatric
asthma readmissions in Canada. The sample included 1,034 children admitted
for asthma and were followed up to 33 months. The study found that factors
associated with readmissions included female gender, more previous
hospitalizations, and age under 5 years . The study also measured other clinical
variables such as duration of wheeze, respiratory rate, intravenous treatment,

use of steroids, theophylline, and antibiotics, beta-agonists, whether there was a
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written action plan in the patient’s medical record, and follow-up with a general
practitioner, pediatrician, or asthma clinic. This study did not measure race,
socioeconomic status or time between readmissions.

In examining the effect of readmissions on increased hospital admission
rates for Canadian children over the age of 5 with asthma, Senthilselvan (1995)
found that female gender was associated with increased readmissions. The
sample included children admitted for asthma in 134 hospitals. This study also
found that girls ages 10 to 14 had the highest readmission rates for asthma, even
though boys between the ages of 10 and 14 had higher hospital admission rates
than girls in this age group. This study did not look at children under age 5 and

did not measure hospital factors or treatment variables.

Patient Race, Insurance Status or Socioeconomic Status

Previous research suggests that non-white children, such as African-
Americans or Asian-Americans, may have more asthma hospitalizations
(Lozano, Connell, & Koepsell, 1995; Calmes, Leake, & Carlise, 1998; Goodman,
Stukel, & Chang, 1998). These studies did not combine hospital characteristics,
with insurance or race to determine risk factors associated with pediatric asthma
readmissions. Children in poverty or who have Medicaid insurance may have
more asthma hospitalizations (Halfon & Newacheck, 1993; Apter, Reisine,
Kennedy, Cromley, Keener, Zu, & Wallack,1997). |t is not clear whether race
combined with low socioeconomic status or public insurance affects asthma

outcomes. More research is needed to determine if hospital characteristics,
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patient structure factors of insurance status or socioeconomic status affects
pediatric asthma readmissions, while controlling for race.

Calmes, Leake, and Carlise (1998) studied factors associated with
adverse asthma outcomes in California and concluded that Asian-Pacific
American children were more likely to have adverse outcomes, measured by
intubation, cardiopulmonary arrest, or death than white children. The sample
included 113,974 pediatric asthma discharges from acute care hospitals in
California. The authors suggested that adolescent children and children who had
a secondary diagnosis of pneumonia were more likely to have adverse asthma
outcomes. Gender and insurance were not associated with adverse asthma
outcomes in this study. This study did not measure asthma readmissions or
hospital characteristics.

Goodman, Stukel, and Chang (1998) looked at patient characteristics and
regional trends in pediatric asthma hospitalization rates and found an increase in
asthma hospitalization rates among Black and Hispanic children. The sample
included 374,718 children discharged for asthma in hospitals from four states,
New York, New Hampshire, Maine, and Vermont. They determined that most of
the Black and Hispanic children hospitalized for asthma had Medicaid or self-pay
as a payor source. The authors also noted a decrease in asthma discharge rates
among white children. The study was limited since it did not measure
readmissions and used a regional sample.

Lozano, Connell, and Koepsell (1995) studied asthma inpatient,

emergency room, and outpatient utilization of health services for pediatric asthma

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Factors Associated With Asthma Readmissions 33

for children with Medicaid in the state of Washington. The sample included 576
African-American children and 1,369 White children who received services for
asthma. This study concluded that African-American children were 1.7 times
more likely than white children to have emergency room visits, and were 1.42
times more likely to be hospitalized for asthrha. The researchers also found that
African-American children were half as likely to have an office visit for asthma
than white children, but they did not measure severity of illness and did not
include children with other insurance<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>