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Abstract

THE EFFECT OF PEDIATRIC HOSPITAL SPECIALIZATION ON PATIENT
SAFETY AND EFFECTIVENESS OF CARE

By James Mitchell Harris II, Ph.D.

A dissertation submitted in partial fulfillment of the
requirements for the degree of Doctor of Philosophy at
Virginia Commonwealth University.

Virginia Commonwealth University, 2007

Dissertation Director: Yasar A. Ozcan, Ph.D.
Professor, Department of Health Administration

Provider specialization is an area of interest in
health care as patients, payers and policy makers are now
demanding better performance and demonstrated proof of the
benefits of specialization. While previously ignored in
the specialization debate, now even the hospitals focusing
on pediatric care (i.e. children’s hospitals) are
experiencing pressure to demonstrate their value. The
current study attempts to answer the questions: do
hospitals specializing in pediatric care provide better

gquality pediatric inpatient care; and do they do so for



differing types of patient outcomes and across different
levels of care complexity?

Contingency Theory is used to develop and assess a
theoretical framework to see if pediatric hospital
specialization is associated With improved outcomes for
pediatric inpatient care. The theory suggests that not all
ways of organizing are equally effective, and that
organizational performance is maximized when there is
alignment between organizational structure (specialization)
and external contingencies (care complexity).

A sample of 1,317 U.S. hospitals was included in the
study. Data from two sources - the 2003 Healthcare Cost
and Utilization Project (HCUP) Kids’ Inpatient Database
(KID) and the American Hospital Association’s (AHA) Annual
Survey Database for fiscal year 2003 - was used in a factor
analysis to generate a measure of hospital pediatric
specialization. The results of the factor analysis were
then used in regression models to examine the effect
hospital pediatric specialization had on patient safety and
effectiveness of care at multiple levels of care
complexity.

Results suggest that there are two dimensions of

hospital pediatric specialization - a pediatric focused



element and a complex pediatri¢ care element - and that
these dimensions appear to have opposing influences on
measures of inpatient care quality. Focusing primarily on
the treatment of pediatric patients seems to improve the
level of care provided, but specializing in the care of
complex pediatric conditions has a small but significant
association with higher patient safety event rates and

longer than expected lengths of stay.



CHAPTER 1: INTRODUCTION

Hospital specialization has become an area of
increasing interest over the last twenty years. In the
early 1980s health care purchasers began to use prospective
payment systems, managed care, and selective contracting as
tools to increase hospital efficiency. Payers predicted
that hospitals would now have more incentive to make sure
patients did not undergo unnecessary treatments, did not
stay any longer in the hospital than needed, and were not
admitted to the hospital if outpatient treatment were
appropriate.

Specialization was another anticipated response to
these cost-control mechanisms; it was theorized that
hospitals would focus on and become more specialized in
those services in which they were most efficient. Research
has confirmed this increase to a limited extent; increases
in hospital specialization were found during the time
period directly after the implementation of PPS (Eastaugh,
1992; Farley & Hogan, 1990; Zwanziger, Melnick & Simonson,

1996). Additionally, the studies found a corresponding
1



decrease in costs as hospitals narrowed their scope of
care; however, it is thought that these cost savings may
have only occurred in selected services.

More recently, the concept of hospital specialization
has been closely examined by the United States federal
government. The health care industry has seen increasing
growth in small, for-profit hospitals which provide
treatment for specific medical conditions like cardiac and
orthopedic surgery (Government Accounting Office [GAO],
2003). Advocates argue that with their targeted focus,
specialty hospitals provide quality patient care more
efficiently than general hospitals.

Critics argue that specialty hospitals siphon off
profitable inpatient health care services and are creating
access problems to communities (Devers, Brewster &
Ginsburg, 2003; GAO, 2003). Recent legislation’s major
impact has prohibited providers from investing in specialty
hospitals if they referred patients to those facilities.
But perhaps more importantly, the recent legisiation has
once again highlighted how hospital specialization may
impact the economics and quality of patient care. New laws
have prompted questions about whether specialization

provides the benefits policy makers, payers and patients



demand (GAO, 2003; Swartzmeyer & Killoran, 2004; Fine,
2004) .

Children’s hospitals are an excellent example of
hospital specialization. These institutions do not focus
on particular clinical service lines like traditional
specialty hospitals, but they do narrow their care to a
unique population of patients. Like other specialty
institutions, children’s hospital’s status as the most
effective and efficient providers of their specialized care
is being increasingly challenged.

Children are not just small adults; they need
different health care services that focus on their unique
needs. Children’s hospitals are critical institutions for
the provision of pediatric care. There are roughly 250
children’s hospitals in the United States. They include
freestanding acute care children’s hospitals, children’s
hospitals organized within larger hospitals, and specialty
children’s hospitals. All combined, these institutions
represent less than five percent of all United States
hospitals (NACHRI, 2002a).

Children’s hospitals’ principal missions include,
training the future pediatric workforce, conducting

pediatric health care research, advocating for the unique



needs of children, and most importantly providing clinical
care. Freestanding children’s hospitals and children’s
hospitals within larger institutions account for
approximately 40 percent of all pediatric admissions, half
of all pediatric inpatient days, and 60 percent of all
costs for pediatric hospitalizations (NACHRI, 200la). All
acute care children’s hospitals have a wide variety of
pediatric specialists and subspecialists available (NACHRI,
1999). 1In fact, one study found that the number of
pediatric clinical services available was 40 percent
greater in children’s hospitals than in general hospitals
(NACHRI, 1978). Children’s hospitals provide the majority
of highly specialized care for children including over 90
percent of pediatric cardiac surgeries and transplants
(NACHRI, 2004c). Furthermore, children’s hospitals also
provide preventive and primary care for the local pediatric
population. On average, children’s hospitals have more
than 234,000 outpatient encounters each year (NACHRI,
2003) .

Until recently, children’s hospitals received little
attention in the health care quality movement. Now,
however, payers and patients are demanding better

performance across the healthcare continuum, and even



children’s hospitals are experiencing pressure to
demonstrate their value. This has been somewhat
problematic for pediatric providers since most of major
national quality improvement and public reporting
initiatives underway exclude children or do not adequately
reflect their unique health care needs (NACHRI, 2004a).
Purpose

The purpose of this study is to develop and assess a
theoretical framework to see if pediatric hospital
specialization is associated with improved outcomes for
pediatric inpatient care. Despite all of the research
examining hospitals in general, there has been little which
has focuses specifically on the organization of
institutions that focus on pediatrics, like children’s
hospitals. There are even fewer examples of studies which
compare the care provided by children’s hospital to
pediatric care provided in general hospitals. The research
which is available typically focuses on a specific units or
unique type of conditions.

The following research questions direct the

theoretical framework and analytics for this study:



1. Compared to non-specialty hospitals, do hospitals
specializing in pediatric care provide better quality
pediatric inpatient care?

2. Compared to non-specialty hospitals, do hospitals
specializing in pediatric care provide better quality
across all types of patient outcomes?

3. Compared to non-specialty hospitals, do hospitals
specializing in pediatric care provide better quality
pediatric inpatient care for patients regardless of
care complexity?

Framework

This study utilizes Contingency Theory to address the
research question of interest. Contingency Theory focuses
on the relationship between the environment, organizational
structure and performance and explains how organizations
can form and modify their internal structure to more
effectively pursue their goals. The theory uses the term
contingencies to describe factors (e.g. size, task
uncertainty) that affect the relationship between
organizational structure and performance.

In Contingency Theory the relationship between the
three concepts of contingency, structure and performance is

paramount. The theory suggests that not all ways of



organizing are equally effective, and that organizational
performance is maximized when there is alignment between
organizational structure and external contingencies.
Provided a particular contingency, there is an optimal way
to structure an organization in order to maximize the
goodness-of-fit with the environment. Increased
organizational effectiveness comes from improving the fit
between the contingencies that affect the organization and
the structure of an organization. As illustrated in Figure
1, better fit between the contingency of task uncertainty
and the organizational structure, in terms of

specialization, leads to better performance.

Organizational Structure -

e.g. Hospital Specialization

Low High
b
>‘é Contingency and
2 - Contingency and d y ar
o ® . Structure Not Aligned
o Low Structure Aligned -
g H . - Performance Not
g0 Performance Maximized ..
D 8 Maximized
g
o P
O w
Y Cont 1 d

ntingency an .

© & ontingency ar Contingency and
— . Structure Not Aligned .
v .| High Structure Aligned -
5 0 -Performance Not .
o . Performance Maximized
a o Maximized

Figure 1: Fit between Contingency and Structure in Relation
to Performance
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The alignment, or fit, between contingency and structure is
what drives the development of this study’s conceptual
model. The level of hospital pediatric specialization is
postulated to affect the quality of patient care
differently, depending on the complexity of care being
provided.

Providing health care to children adds additional
complexity to the work being performed in a hospital.
Children’s hospitals have attempted to manage this
complexity through specialization. By focusing on the
special and distinct needs of children these hospitals have
increased their ability to pre-plan for any of their
patient’s needs as well as increase their flexibility.

However, it is not clear whether pediatric
specialization is most effective in every situation.
Pediatric specialization may be extremely valuable for
highly complex conditions, but it may be unnecessary for
less complex care. The infrastructure needed to treat
complex pediatric cases could prove to be less-effective
for less severely ill children. Consistent with
Contingency Theory, the study model, seen in Figure 2,
suggests that complexity of care influences the level of

hospital pediatric specialization, and the fit between
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complexity and specialization is the major factor
influencing the quality of care provided. Development of
the model will be discussed in greater detail in Chapter 3.
Methodology

This study will be based on the cumulative data from
short-term, acute-care nonfederal urban hospitals that care
for children across a variety of geographic regions of the
United States. Data on these institutions will be
collected from two sources. The primary source will be the
2003 Healthcare Cost and Utilization Project (HCUP) Kids’
Inpatient Database (KID). The KID is the only publicly
available dataset specifically created to study the
utilization, cost and outcomes of pediatric inpatient care.
Drawn form over 3,400 U.S. hospitals from 36 states, the
KID contains a sample of approximately three million
records on patients 20 years of age and younger. The
second source is the American Hospital Association’s (AHA)
2003 Annual Survey Database which contains organizational
structure, services, market characteristics, utilization,
finances and personnel data for approximately six thousand
hospitals in the United States.

Measures of complexity of care, hospital

specialization, quality of care, along with additional
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hospital, patient and market characteristics will be
examined using descriptive analyses, factor analysis, and
regression analyses. The descriptive analyses to be
completed include both univariate and correlation
statistics to determine whether the variables are
appropriate for further analysis. Factor analysis will
identify any variance shared by those variables included in
the construct of hospital pediatric specialization. The
estimates of the factor analysis will then be used in the
regression models. Regression techniques can estimate the
effect of an independent variable, while adjusting for the
effects of other independent variables in the model.
Therefore, regression analyses will be used for hypothesis
testing to determine the effect hospital specialization has
on quality of care.
Significance

This study makes a number of contributions to the
field of health services research, both in terms of
theoretical application, methodology and provision of
pediatric care. Previous critiques of Contingency Theory
have focused on the ability to empirically verify its
propositions, including the importance of fit between

contingency and structure (Schoonhoven, 1981). Using
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subgroup analysis, the current study will be able to
identify examples of fit and misfit, thereby empirically
testing the relationship between cases complexity and
hospital specialization. Future studies should be able to
replicate this technique when applying Contingency Theory,
regardless of the content being studies.

The current study will also help continue the push
towards making sure multiple appropriate quality measures
are used when examining pediatric inpatient care. All
Patient Refined Diagnosis Related Groups (APR-DRGs) will be
used to adjust the study’s length of stay and mortality
measures. The most recent version of the APR-DRGs (version
20) contains important improvements over previous versions
of the classification system, especially for neonatal
patients. Analyses of different DRG classification systems
have shown that the APR-DRGs are more developed and have
higher statistical performance across all patient
populations. The further refinement for neonatal and
pediatric patient populations makes the APR-DRGs an
absolute necessity for the study of pediatric inpatient
care.

The Agency for Healthcare Research and Quality (AHRQ)

Patient Safety Indicators (PSI) will be used to obtain the















92

Hypothesis 1: All Pediatric Patient Data Set

Patient Safety

Hospital Pediatric
Specialization

Hypothesis 2: High Complexity Pediatric Patient Data Set

Patient Safety

Hospital Pediatric
Specialization

Hypothesis 3: Low Complexity Pediatric Patient Data Set

Patient Safety

Hospital Pediatric
Specialization

Figure 5: Hypothesis Testing and Corresponding Data Sets
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A duplicate set of the three analyses will be done to
illustrate the uniqueness of the current study’s measure of
care complexity. In this second set, an alternate measure
of risk adjustment, based on severity of illness, will be
used to examine difference between the two measures.
Severity of illness level has often, and perhaps
inappropriately and ineffectively, been used by researchers
to adjust for difference in care complexity.

Measures of Hospital Pediatric Specialization

Appropriate measures of specialization are needed to
determine whether hospitals specializing in pediatrics
provide different care than general hospitals. Hospital
specialization has been conceptualized in a number of ways,
including measures of size and volume, service availability
and caseload differentiation (Dayhoff & Cromwell, 1993).
For the current study the concept of pediatric
specialization will include measures of the scope of
patients a hospital serves, the special and distinct
services it provides and how the hospital is designated by
the public. A discussion of the measures follows.

Percent Pediatric Discharges
The percent of pediatric discharges is determined from

the HCUP KID database and measures how narrow a scope of
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care a hospital provides. It is calculated by dividing a
hospital’s discharges for those patients 20 years old or
younger by the hospital’s total discharges. The higher the
percent pediatric discharges, the narrower the scope of
care provided, and the more focused the hospital will be on
the special and unique needs of children.
Pediatric Services

The number of pediatric services a hospital provides
is created from the AHA database to illustrate the
availability of unique pediatric services. The measure is
calculated by counting how many of the following pediatric
services are provided at the hospital: general medical and
surgical pediatric care, neonatal intensive care, neonatal
intermediate care, pediatric intensive care, children
wellness program, psychiatric child/adolescent services,
and teen outreach services.
Percent High Complexity Care

The percent high complexity care is constructed by
dividing a hospital’s number of high complexity pediatric
discharges by the hospital’s total number of pediatric
discharges. This measure illustrates a hospital’s ability
to treat complex, specialized pediatric conditions. The

previously mentioned complexity of care measure, used to
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subdivide the study samples, is also utilized for these
calculations. Despite being based of the same data, there
is little worry about variable correlation. The current
measure is a hospital structural characteristic based on
all of the cases treated; and the previous measure is
patient level, only used to stratify the three samples to
be studied.
Children’s Hospital Type

This measure is obtained from the HCUP KID and
indicates whether a hospital is designated as a children’s
hospital or as a general hospital. The measure is
developed using a NACHRI definition which partially takes
into account items like the number and type of pediatric
beds and teaching status of the institution; correlation
with these controls is possible and will be examined. It
is assumed that children’s hospitals are more focused on
the special and unique needs of children.

Measures of Quality of Care

Hospital quality measures fall into the two broad
constructs of patient safety and effectiveness. The
patient safety measures include three risk adjusted patient
safety indictor (PSI) event rates, while the measures of

effectiveness include a risk adjusted mortality ratio and
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the average length of stay. Different outcomes measures
will be calculated for each complexity sample created. All
quality measures will be constructed using HCUP KID data.

A detailed discussion of the measures follows.

Risk Adjusted Patient Safety Indicator (PSI) Event Rates

The most recent version of the AHRQ PSI software will
be used to obtain the risk adjusted rate for each of the
three patient safety indicators of interest. The software
used to calculate these indicators was developed by AHRQ
and Stanford’s Evidence Based Practice Center, and it can
be used to identify potential problem areas that exist in
inpatient quality of care (AHRQ, 2002). Even though AHRQ
has released a Pediatric Quality Indicators module in
February 2006, the validity of the refined measures has not
been examined and currently the module does not contain any
risk-adjustment. The choice to utilize the PSIs comes from
the following research.

The PSI rates used in the current study include
decubitus ulcer, infection due to medical care and
accidental puncture/laceration. The choice of these three
indicators comes from previous research examining the
pediatric utility of the PSIs; the indicators selected are

three of the most frequently occurring PSI events and have
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some of the highest clinically reviewed positive predictive
values (Sedman et al., 2005; Scanlon et al., 2006) The
indicators are risk adjusted by the AHRQ PSI algorithm
based on patient age, patient gender, and AHRQ'S
Comorbidity groups, which uses ICD-9-CM codes to assign up
to thirty comorbidity groups, such as hypertension and
diabetes to a patient record.

Risk Adjusted Mortality Ratio

Pediatric risk adjusted mortality ratio will be
calculated by dividing a hospital’s actual mortality of
pediatric patients by the hospital’s expected mortality for
pediatric patients. The first step in calculating expected
mortality is the construction of a reference database made
up of all appropriate pediatric discharges. The reference
database is indexed by APR-DRG and risk of mortality (ROM)
subclass to provide risk adjustment.

Using the reference database, a pediatric population
expected mortality rate is calculated for each ROM level
within each of the APR-DRGs by dividing the total pediatric
deaths in that category by the total number of patients in
that category. This rate provids a standard for comparison
across individual hospitals. The number of expected deaths

for each hospital is calculated by summing the products of
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the hospital’s number of cases by the pediatric population
expected mortality rates for each APR-DRG ROM category.
With this information an actual-to-expected ratio can be
calculated, with a value less than one indicating a
hospital is performing better than expected.
Severity Adjusted Average Length of Stay Ratio

Pediatric severity adjusted length of stay ratio will
be calculated using a similar process to the calculation of
the risk adjusted mortality ratio. The first step will be
constructing a reference database made up of all
appropriate pediatric discharges indexed at the APR-DRG and
Severity of Illness (SOI) subclass level. Using the
reference database, the expected length of stay will be
calculated for each SOI level within each of the APR-DRGs.

The expected average length of stay deaths for each
hospital is calculated by summing the products of a
hospital’s number of cases times the pediatric population
expected average length of stay for each APR-DRG SOI
category. With this information, an actual to expected
ratio can be calculated for each hospital.

Hospital, Patient and Market Characteristics
A number of additional hospital, patient and market

measures will be used as control variables in the study.
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These measures will be included because they have been
found to be associated with the patient cares outcomes in
previous studies (Miller & Zhan, 2004; Slonim, LaFleur,
Ahmed & Joseph, 2003; Merenstein et al., 2005). While they
are not central to the examination of complexity -
specialization fit and its relationship to quality of care,
they may confound the effect of fit on performance and must
be controlled for.

Hospital characteristics to be included are the
hospital’s profit status and teaching status, the percent
of registered nurses at the hospital, and the number of
pediatric beds and pediatric discharges at the hospital.
Profit status will be obtained from the AHA database and
will indicate whether a hospital is for profit or non-
profit institution. Teaching status indicates if the
hospital is a member of the Council of Teaching Hospitals.
It will be obtained from the HCUP KID. The percent of
registered nurses at a hospital will be calculated from the
AHA database. This measure illustrates the nursing skill
mix at the hospital. The number of pediatric beds is the
sum of a hospital’s pediatric medical and surgical beds,
neonatal intensive care beds, neonatal intermediate beds

and pediatric intensive care beds as reported in the AHA
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database. The number of pediatric discharges is another
capacity measure and is obtained from the HCUP KID.

Patient characteristics included in the study are the
average age of a hospital’s pediatric patients, the percent
of pediatric patients that are female, the hospital’s
pediatric case mix index, the percent of pediatric patients
insured by Medicaid or SCHIP, and the percent of pediatric
patients that are transferred into the hospital. Case mix
index measures the resource intensity of pediatric patients
treated by a hospital. The index is calculated by
averaging the APR-DRG weights assigned to each pediatric
patient as provided in the HCUP KID. The percent Medicaid
patients is also constructed using HCUP KID by dividing the
total number of Medicaid pediatric discharges by the total
number of pediatric discharges. The percent of pediatric
patients transferred into a hospital is calculated by
dividing the number of pediatric transfer cases by the
total number of hospital pediatric discharges, also using
the HCUP KID. The lone market characteristic included in
the study is a Herfindahl index measuring the extent of
pediatric market concentration at the MSA level. The
higher the Herfindahl index the more concentrated the

market.
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Data Analysis

The analytic procedures to assess the association
between hospital specialization and patient care outcomes
will be similar for all three data sets - the cumulative
pediatric patient data set, the high complexity pediatric
patient data set, and the low complexity pediatric
population data set. The analysis plan includes three
steps: descriptive analyses, factor analysis, and
regression analyses. SPSS will be used for all statistical
analyses.

Descriptive Analyses

The descriptive analyses to be completed include both
univariate and correlation statistics. The univariate
analysis will be used to examine each variable
independently. Means, standard deviations and frequencies
will be generated and these descriptive statistics will be
used to help detect variables containing outliers or
missing data. A correlation analysis will be completed to
identify possible collinearity between independent
variables. Tests of skewness and kurtosis will be done to
examine the normality of each variable. If issues are
encountered, logarithmic transformations may be used to

adjust the variables.
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Factor Analysis

Factor analysis will be performed to identify variance
shared by the variables representing the construct of
hospital pediatric specialization. Constructs should have
at least three variables to be an effective measure (Wan,
2002) . The current factor analysis model will include all
four previously identified variable measuring
specialization: the percent of a hospital’s discharges
which are 20 years of age or younger, the number of
pediatric services offered at a hospital, the percent of a
hospital’s pediatric discharge that are of high complexity,
and if the institution is considered a children’s hospital.
The estimates, or factor scores, of the specialization
construct will be used in regression analyses. If
variables are found to load on more than one factor Varimax
rotation will be used to maximize the variance.

Regression Analyses

Multiple regression models will be used for the
testing of hypotheses in this study. Multiple regression
models provide the ability to simultaneously analyze
independent variables and identify their relationships to
the dependent variable. Regression analyses estimate the

explanatory effect of an independent variable, adjusting
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for the effects of other independent variables in the
model. Therefore, regression models can be used to
determine if hospital specialization has a positive,
negative, or neutral effect on patient safety and
effectiveness. Additional hospital, patient and market
characteristics will be included in the models as controls.

For each complexity sample five regression models will
be created using each of the patient care outcomes as

dependent variables. The equations are listed below.

PSI DEC = f (Hospital Specialization, Hospital
Characteristics, Patient Characteristics, Market
Characteristics)

PSI INF = f (Hospital Specialization, Hospital
Characteristics, Patient Characteristics, Market
Characteristics)

PSI APL = f (Hospital Specialization, Hospital
Characteristics, Patient Characteristics, Market
Characteristics)

MORT = f (Hospital Specialization, PSI Rates, Hospital
Characteristics, Patient Characteristics, Market
Characteristics)

LOS = f(Hospital Specialization, PSI Rates, Hospital
Characteristics, Patient Characteristics, Market
Characteristics)

Based upon the theory-based hypotheses development
presented in Chapter 3, Tables 2, 3, and 4 illustrate the
expected relationship of the independent to the dependent

variables for each of the complexity stratified samples.
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Limitations

The current study has several limitations related to
the design, sources of data, sample and measurement of
variables. 1In terms of research design, the cross-
sectional design of the study will only indicate if
associations between hospital specialization and patient
outcomes are present. Any associations between the
measures will not be attributable to a cause and effect
relationship.

Additional study limitations arise from the data
sources utilized. Both the HCUP KID and AHA Database are
secondary data sources, and they may contain incomplete,
missing or even inaccurate data that unintentionally may
threaten the accuracy and wvalidity of results. The
sampling procedure for creation of the HCUP KID provides
another possible limitation. Only 80 percent of non-normal
newborn discharges are selected per hospital to generate
the KID. This process assures one hundred percent of a
hospital’s pediatric discharges will not be included in the
analysis, and we cannot be sure the missing twenty percent
is equally distributed between low and high complexity

cases.
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The sampling frame used in this study also may
threaten the external validity. As previously mentioned a
convenience sample is used; thus, a hospital’s inclusion in
the study is not random. Only urban, non-federal, non-
specialty acute care hospitals that have pediatric
discharges are included. In addition, these hospitals are
further limited by needing to have hospital identification
available in both the HCUP KID and AHA databases.

Measurement of a few of the variables is an additional
study limitation. The AHA database is not pediatric
specific, so variables calculated from this source may only
be partially pediatric or not specific to pediatric at all.
While the AHA does contain information on seven unique
pediatric services and four specific pediatric bed types,
these certainly are not the universe of specialized
pediatric services available. Therefore these usable
measures may under-represent a hospital’s pediatric
commitment and capacity. The percent of registered nurses
and the teaching status of a hospital are total hospital
measures, not specific to pediatrics at all. The
assumption is being made that these values would be similar
if examined in the hospitals adult and pediatric

populations.
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Summary

This chapter describes the methodology to be utilized
in the study. The sample includes urban acute care
hospitals with pediatric discharges, identifiable in both
the HCUP KID and AHA databases. Three unique study.
databases will be created based on level of care complexity
of the patients. Descriptive statistics, factor analysis
and multiple regression models will be used to analyze the
data and to describe associations between hospital
pediatric specialization and the patient care outcomes of
safety and effectiveness. Despite possible limitations,
this study should increase the understanding of how
differing levels of care are best provided so that
patients, providers and policymakers can become more

effective decision-makers.



CHAPTER 5: RESULTS

This chapter provides the results of the analyses.
The first section describes the study sample and process
for dealing with missing data. The next section details
the creation of the hospital pediatric specialization
variable through factor analysis. Descriptive statistics
for the study independent and control variables are
provided and univariate normality and multicollinearity
assessed. Lastly results of the regression model are
displayed for each of the three study populations.

Sample Creation

Two data sources were used for this study: the 2003
Healthcare Cost and Utilization Project (HCUP) Kids’
Inpatient Database (KID) and the American Hospital
Association’s (AHA) Annual Survey Database for fiscal year
2003. The HCUP KID contains a sample of pediatric
discharges from 3,438 hospitals in 36 states. Only 23
states allow for the inclusion of hospital identifiers,
reducing the potential sample to 2,148 U.S. hospitals.

Using merged data from the AHA database, the final
110
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restriction of general acute-care urban hospitals yields

the final base sample of 1,317 U.S.

hospitals for the

study. A comparison of relevant measures is provided in

Table 5 for the study sample hospitals versus total

population of KID hospitals.

Table 5: Comparison of Sample and Population Hospitals

Sample | Population
n=1317 n=3438
Average number of pediatric
discharges 2653.7% 1713.8%*
Average percent of pediatric
discharges 18.2%* 16.9%*
Bed size of hospital
Small 26.9%* 33.7%*
Medium 33.4%%* 29 .4%*
Large 39.7%* 36.5%%*
Missing 0.0%%* 0.3%%
NACHRI hospital type
Not a children's hospital 93.1%* 90.8%*
Children’s general hospital 1.7% 1.0%
Children's specialty hospital 0.0% 0.1%
Children's unit in general 5.2%*
hospital 2.6%
Missing 0.0%%* 5.5%*
* p < 0.05

Statistical tests examining means and proportions

demonstrated significant differences between the population

and study sample which might affect the generalizability of

the study results. The study sample hospitals averaged

over 900 more pediatric discharges a year than the original
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population and had a slightly higher percent of pediatric

discharges (18% vs. 17%). Study sample hospitals are more
likely to have a medium or large number of beds (33% vs.
29%; 40% vs. 37%). While no differences were identified in
the number of children’s general hospitals, the study
sample does have a higher proportion of non-children’s
hospitals (93% vs. 91%) and children’s units in general
hospitals (5.2% VS. 2.6%).
Missing Data

There are limited instances of missing data in the
final study sample. The decision on how to deal with
missing data is important because cases with missing data
may be meaningfully different from those without missing
data. Cases with missing data could be eliminated, but the
reduction in sample size may unintentionally create bias if
the missing values are not randomly distributed across all
cases. Using Mean Substitution to impute missing values
used to be the most common method, but it is no longer
preferred since it can reduce variance and possibly inflate
the correlations (Tabachnick & Fidell, 2001).

The SPSS Missing Value Analysis EM (Expectation-
Maximization) procedure was used to impute missing data in

the current study. This procedure uses Maximum likelihood
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estimation (MLE) and multiple iteration processes to
calculate expected values of missing values from non-
missing data. This is now the most common method of
imputation and is considered less problematic than
imputation by means or multiple regression (Tabachnick &
Fidell, 2001).

Creation of Hospital Pediatric Specialization Variable

Before being able to evaluate hypotheses, the hospital

pediatric specialization variable had to be constructed.
Principal component factor analysis was used as it is a
data reduction tool appropriate for identifying common
factors among a set of measures (Sharma, 1996). The
variables used included: Percent of hospital discharges, 20
years old or younger (PEDDIS P), Number of pediatric
services offered at hospital (PEDSERV), Percent of hospital
pediatric discharges that are high complexity (PEDCOMPLX P)
and Hospital type - whether the institution is considered a
children’s hospital (CHTYPE). Descriptive statistics of

these variables are displayed in Tables 6 and 7.

Table 6: Descriptive statistics - Continuous Factor
Analysis Variables

N Mean | Std. Deviation
PEDDIS P 1317 | 18.18 14 .23
PEDSERV 1317 1.97 2.03
PEDCOMPLX P | 1317 5.06 6.57
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Table 7: Descriptive statistics - Categorical Factor

Analysis Variables

CHTYPE Frequency | Percent

Not a Children’s Hospital (0) 1226 93.1
Children’s Hospital (1) 91 6.9

There are a number of assumptions which must be met
for a valid factor analysis. These assumptions include
adequate sample size, moderate intercorrelations of
variables, and no outliers (Garson, 2007). Estimates on
how many cases are needed for a factor analysis vary from 5
cases for each variable to at least 200 cases regardless of
how many variables (Bryant & Yarnold, 1995). Variables
with low correlations are typically not useful in factor
analyses as the solutions could produce as many factors as
original variables. In addition to examining the wvariable
correlation matrix, the Kaiser-Meyer-0Olkin (KMO) statistic
is useful for predicting if data are going to factor
appropriately. Outlier cases can significantly impact a
factor analysis solution and should be identified through
use of Mahalanobis distance (Garson, 2007).

An initial factor analysis was completed utilizing the
variables indicated above. A one-factor solution was
generated with all four variables having factor loadings of

0.6 or higher. With over 1,300 cases and only four
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variables, the analysis has adequate samples size and a KMO
statistic of 0.668 indicated the data were appropriate for
factoring. However, examination of Mahalanobis distances
illustrated a number of outliers were present in the data.
Fifty-six cases have Mahalanobis distances above the
p=0.001 critical value of 18.47. If outliers are judged to
be random there is less danger keeping them in the
analysis, however this was not the case as 44 (78%) of the
outliers were children’s hospitals. Deleting the
problematic cases or imposing variable transformations were
two possible solutions to reducing the number of
significant outliers. Trial factor analyses utilizing the
two possible solutions were performed, and both options
were found to produce very similar results. However,
variable transformation was the resolution taken because a)
some of the factor variables showed univariate normality
issues and b) deleting the outliers would eliminate 48
percent of the children’s hospitals, thus reducing the
power of future analyses.

Log transformations were performed on two variables
(e.g., Percent of hospital discharges, 20 years old or
younger, Percent of hospital pediatric discharges that are

high complexity). Scatterplots illustrated improvements in
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univariate normality. Descriptive statistics and
correlations for the new variables used in the factor
analysis are displayed in Tables 8 through 10 respectively.
With over 1,300 cases, a KMO statistic of 0.668, and only
one percent of cases identified as outliers, the data were

appropriate for factoring.

Table 8: Descriptive statistics -~ Final Continuous Factor
Analysis Variables
N Mean | Std. Deviation
LOGPEDDIS P 1317 | 2.51 1.10
PEDSERV 1317 1.97 2.03
LOGPEDCOMPLX P | 1317 1.43 0.83

Table 9: Descriptive statistics - Final Categorical Factor
Analysis Variables

CHTYPE Frequency | Percent
Not a Children’s Hospital (0) 1226 93.1
Children’s Hospital (1) 91 6.9

Table 10: Correlation Matrix - Final Factor Analysis
Variables

LOGPEDDIS P |PEDSERV [LOGPEDCOMPLX P |CHTYPE
LOGPEDDIS P -

PEDSERV .418** -
LOGPEDCOMPLX P .024 .390** -
CHTYPE .234%% .44 9% % L461** -

**Correlation is significant at the 0.01 level (2-tailed)

As illustrated by the factor solution descriptives

(Table 11) and the Scree Plot (Figure 6), a two-factor
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solution was suggested which explained 76 percent of the

variation.

Table 11: Factor Solution Descriptives

Component | Eigenvalues | $ of Variance | Cumulative %
1 2.02 50.59 50.59
2 1.02 25.38 75.97
3 0.52 13.08 89.05
4 0.44 10.95 100

Scree Plot

2.0 -

-

— T T
1 2 3 4

Component Number

Figure 6: Factor Solution Scree Plot

Varimax rotation method was used to help make the output
more comprehensible and assist in the understanding of the
factors. Varimax rotation seeks to maximize the variance
of the factor loadings on the variables so that it is more
likely to identify each factor with a single variable.

While the rotation changes the eigenvalues and percent



118

variance explained for each factor, the total variance
explained by the factor solution remains unchanged (Table

12) .

Table 12: Rotated Factor Solution Descriptives
Component | Eigenvalues | ¥ of Variance | Cumulative %
1 1.69 42 .35 42 .35

2 1.35 33.63 75.97

Labeling of a factor should be theory-based and not
determined by statistics alone. 1Initially, the factor
analysis was going to be used to identify the wvariance
shared by four variables and create a single variable
measuring the construct of hospital pediatric
specialization. However, as observed in Table 13 the
factor solution suggested hospital pediatric specialization

has two dimensions.

Table 13: Factor Solution Component Matrix

Unrotated Rotated
Component Matrix | Component Matrix
1 2 1 2
LOGPEDDIS P 0.5291 0.7762 -0.0099% 0.9393
PEDSERV 0.8181 0.1816 0.5673 0.6168
LOGPEDCOMPLX P 0.6773 -0.5781 0.8862 -0.0869
CHTYPE 0.7846 -0.2137 0.7658 0.2734

The log of the Percent of hospital pediatric discharges

that are high complexity (LOGPEDCOMPLX P) and whether the
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institution is considered a children’s hospital (CHTYPE)
are strongly loaded on the first dimension. The log of the
Percent of hospital discharges, 20 years old or younger
(LOGPEDDIS P) and Number of pediatric services offered at
the hospital (PEDSERV) are strongly loaded on the second
dimension.

Through increased focus on a limited scope of
services, specialization promotes expertise in those core
operations that can be pre-planned. This routinization of
tasks can help decrease uncertainty and stabilize outcomes
(Herzlinger, 1997; Pfeffer & Salancik, 1978). 1In
pediatrics, hospital specialization has taken place through
hospitals narrowing the range of patients that they serve
and developing a comprehensive array of pediatric services
capable of providing care for the most complex and rapidly
changing conditions (NACHRI, 1999). The factor solution
suggests that there are two distinct dimension of hospital
pediatric specialization. Based on theory and factors
loadings these dimensions will be labeled as the Complex
Care Factor (PHS_CCF) and the Pediatric Focus Factor
(PHS_PFF) .

The component scores for the factor solution are in

Table 14. These scores are the loadings of each variable
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Table 14: Factor Solution Component Score Matrix

PHS CCF | PHS PFF
LOGPEDDIS P -0.2228 0.7767
PEDSERV | 0.2294 0.3779
LOGPEDCOMPLX P 0.6002 | -0.2757
CHTYPE 0.4384 0.0491

on each factor and can be used to create factor variables
for use in future regression analyses. For the current
study creation of factor variables follows the formulas:
Complex Care Factor = -0.22276*LOGPEDDIS P +
0.229378*PEDSERV + 0.600197*LOGPEDCOMPLX P +
0.438427*CHTYPE
Pediatric Focus Factor = 0.776673*LOGPEDDIS P +
0.377908*PEDSERV + -0.27566*LOGPEDCOMPLX P +
0.049078*CHTYPE
Descriptive Statistics

Descriptive statistics were generated from the base
sample to examine the independent study variables. Means
and standard deviations are shown in Table 15 for the
continuous independent variables. Table 16 shows the
frequency distributions of the categorical independent
variables.

Examination of Univariate Normality
Descriptive statistics indicated that a number of the

study variables were non-normal. For large sample sizes

univariate normality should be determined using an absolute
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Table 15: Descriptive statistics - Continuous Independent

Variables

Base study sample (n=1317)
Variable Mean Std. Deviation
HPS CCF 0.78 0.84
HPS PFF 2.30 1.34
RN P 89.79 7.77
PEDBED 21.38 36.69
PEDDIS 2653.71 2812.70
PEDAGE 8.78 4.03
PEDFEMALE P 54 .60 8.39
PEDCASEMIX 0.68 0.37
PEDMCAID P 38.16 22 .36
PEDTRANS P 3.08 7.49
PEDMARKET 2223 .25 2197.60

Table 16: Descriptive statistics - Categorical Independent

Variables
Base study sample (n=1317)

Variable Frequency %
PROFIT

Not for profit 1093 83.0

For profit 224 17.0
TEACH

Non-teaching 925 70.2

Teaching 392 29.8

value cut-off point of two for skew and kurtosis values, in
combination with a histogram of the data (Tabachnick &
Fidell, 2001). Using these criteria the variables PEDBED,
PEDDIS, PEDCASEMIX, PEDTRANS P, and PEDMARKET were
determined to be non-normal. Logarithmic transformations
were done to correct for the positive skew and high

kurtosis of these variables. Examination of the new
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variables’ histograms and skew and kurtosis values
indicated the transformations were successful.
Examination of Multicollinearity

Pearson correlation coefficients were conducted after
variable transformation and detected some multicollinearity
among the independent variables in the study.
Multicollinearity is a high level of correlation - greater
than 0.8 - among independent variables which eliminates the
ability to determine their effects on the dependent
variable (Berry & Feldman, 1985). Sixty-nine (88 percent)
of the independent variable correlations were significant
at least at the p < 0.05 level. Two of these correlations
demonstrated multicollinearity. The initial correlation
matrix showed a correlation between the hospital pediatric
specialization Complex Care Factor (HPS CCF) and the
logarithmic transformed case mix index of pediatric
patients (LOGPEDCASEMIX) of 0.821, as well as a correlation
between the hospital pediatric specialization Pediatric
Focus Factor (HPS_PFF) and the logarithmic transformed
number of pediatric discharges (LOGPEDDIS) of 0.816. These
findings are not surprising given the two dimensions of
hospital pediatric specialization were obtained from factor

analysis. A hospital with a high complex care factor score
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would undoubtedly be treating a higher number of resource-
intensive patients as measured by case mix index.
Likewise, it makes sense that a hospital with a high
pediatric focus factor score would be treating more
pediatric patients. The concepts of hospital pediatric
specialization are paramount to the study; therefore the
highly correlated variables of logarithmic transformed Case
mix index of pediatric patients (LOGPEDCASEMIX) and
logarithmic transformed Number of Pediatric Discharges
(LOGPEDDIS) were removed from future models to improve the
parsimoniousness of the analyses. However, the high
colorations suggest these variables should be incorporated
in any future examination of the concept of hospital
pediatric specialization.
Regression Analyses

As described in Chapter 4, five separate regression
models were conducted on three different samples to test
the study hypotheses. The first sample included all
pediatric patients to test if hospitals specializing in
pediatrics provide better quality inpatient care for
children than general hospitals overall, regardless of the
level of care complexity (Hypothesis 1). The second sample

included dependent variables generated using high
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complexity pediatric patients to test whether the fit

between contingency and structure allows hospitals
specializing in pediatrics to provide better quality
inpatient care than general hospitals for children with
high complexity conditions (Hypothesis 2). The third
sample included dependent variables generated using
pediatric patients identified as low complexity to test if
the misfit between contingency and structure means
hospitals specializing in pediatrics will provide similar
quality inpatient care than general hospitals for children
with low complexity conditions (Hypothesis 3). Following
guidelines set by the Hospital Quality Alliance (HQA) for
their Hospital Compare report, only hospital reporting over
24 cases in a complexity category were included in the
corresponding sample (HHS, 2007).

In all three samples, the Safety dependent variables
(e.g., Pediatric risk adjusted decubitus ulcer event rate
(PSI_DEC), Pediatric risk adjusted infection due to medical
care event rate (PSI INF), Pediatric risk adjusted
accidental puncture/laceration event rate (PSI_APL)) were
each regressed against the two dimensions of hospital
pediatric specialization (HPS CCF & HPS_ PFF) after

controlling for hospital, patient and market
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characteristics. The Effectiveness dependent variables of
Pediatric risk adjusted mortality ratio (MORT) and
Pediatric severity adjusted average length of stay ratio
(LOS) were regressed against the two dimensions of hospital
pediatric specialization (HPS CCF & HPS PFF) and the safety
variables (PSI DEC, PSI INF & PSA APL) after controlling
for hospital, patient and market characteristics.

Means and standard deviations for the dependent
variables are shown in Table 17 for each of the three

samples.

Table 17: Dependent Variables

All Pediatric | High Complexity | Low Complexity

Patients Pediatric Pediatric
Sample Patients Sample | Patients Sample
(n=1249) (n=553) (n=1245)
std. std. std.
Variable Mean Dev. Mean Dev. Mean Dev.
PSI DEC 0.0193 0.018 0.0228 0.0239 0.0178 0.0059
PSI INF 0.0016 0.002 0.0072 0.0118 0.0013 0.0014
PSI APL 0.003 0.003 0.0049 0.0113 0.003 0.0032
MORT 0.9642 | 2.507 0.9065 0.6283 1.0608 5.1682
LOS 0.9374 0.225 | 0.9555 0.2416 0.9468 0.1737

The means and standard deviations for the final set of
continuous independent and control variables are shown in
Table 18 for each of the three samples. The frequency and
percents of the categorical control variables are displayed

in Table 19.
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Table 18: Descriptive statistics - Final Continuous
Independent Variables

All High Low Complexity
Pediatric Complexity Pediatric
Patients Pediatric Patients
Sample Patients Sample
(n=1249) Sample (n=553) (n=1245)
std. std. sStd.
Variable Mean Dev. Mean Dev. Mean Dev.
HPS CCF 0.79 0.84 1.35 0.79 0.79 0.84
HPS PFF 2.43 1.24 3.05 0.99 2.44 1.23
RN P 90.13 7.53 92 .24 5.86 90.14 7.53
LOGPEDBED 0.85 0.73 1.35 0.63 0.86 0.73
PEDAGE 8.44 3.73 7.00 2.30 8.42 3.70
PEDFEMALE P 54 .67 7.05 53.14 5.23 54.69 7.02
PEDMCAID P 38.67 | 22.03 38.61 20.95 38.72 22.04
LOGPEDTRANS P 0.39 0.39 0.57 0.37 0.39 0.39
LOGPEDMARKET 3.13 0.47 3.08 0.48 3.13 0.47

Table 19: Descriptive statistics - Final Categorical
Independent Variables

High Low
All Complexity Complexity
Pediatric Pediatric Pediatric
Patients Patients Patients
Sample Sample Sample
(n=1249) (n=553) (n=1245)
Variable Freq. % Freq. % Freq. %
PROFIT
Not for profit 1048 83.9 507 91.7 1045 83.9
For profit 201 16.1 46 8.3 200 16.1
TEACH
Non-teaching 858 68.7 250 45 .2 854 68.6
Teaching 391 31.3 303 54.8 391 31.4

Prior to running the three sets of regressions,

violations in multiple linear regression assumptions were

examined.

Possible multicollinearity was examined using
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the tolerance and variance-inflation factor (VIF)
statistics. Linearity of variable relationships and
constant variance of error terms (homoscedasticity) were
assessed using a scatterplot of the studentized residuals
and predicted dependent values. Normality of the error
terms were checked using histograms of studentized
residuals and normal probability plots (Hair, Anderson,
Tatham & Black, 1995). ©No meaningful violations of the
assumptions were detected for any of the regression models.

Results of the regression analyses are detailed in
three different sections, each corresponding to the sub-
sample of data used. The total variance explained by each
of the regression models was identified by the R?
statistics, while the model’s significance was determined
by the F statistic. For models with a significant F
statistic, the effect of each independent wvariable was
identified by examining their standardized regression
coefficients.

All Pediatric Patients Sample

This sample used dependent variables generated from
all pediatric patients to test if hospitals specializing in
pediatrics provide better quality inpatient care for

children than general hospitals overall, regardless of the
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level of care complexity (Hypothesis 1). The regression
models for each of five outcomes are reported in Table 20.
Only three of the models using the All Pediatric Patient
Sample were significant at the p < 0.05 level; the
significant models included Pediatric risk adjusted
infection due to medical care event rate, pediatric risk
adjusted accidental puncture/laceration event rate, and
pediatric severity adjusted average length of stay ratio.
The R2 values indicate that the models account for six
percent, two percent, and 14% the variance respectively.
For the pediatric risk adjusted infection due to
medical care event rate, the Complex Care Factor of
hospital pediatric specialization was statistically
significant in a positive direction, indicating that higher
levels of complex care specialization was associated with
more infection events. The control variable log of percent
of pediatric patients that transferred into hospital was
also positively associated with the event rate; while
average age of pediatric patients was negatively associated
indicating hospitals with older patients have lower
infections rates. The model for the pediatric risk
adjusted accidental puncture/laceration event rate only

displayed statistical significance in the control variables
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log of Number of Pediatric beds, log of Percent of
pediatric patients that transferred into hospital, and log
of the Herfindahl Index. More transfer patients and higher
Herfindahl Indexes (i.e. less market competition) were
associated with higher levels of puncture/laceration
events, while more pediatric beds in a hospital was
associated with lower event rates.

On the dependent variable of Pediatric severity
adjusted average length of stay ratio (a measure of
effectiveness), both the Complex Care Factor and Pediatric
Focused Factor of hospital pediatric specialization were
statistically significant. The Pediatric Focused Factor
was significant in the expected negative direction
suggesting that higher levels of pediatric specialization
is associated with lower that expected hospital stays.
However, the Complex Care Factor was positively associated
with LOS Ratio, signifying that higher levels of complexity
care specialization are associated with longer than
expected hospital stays. In addition, pediatric risk
adjusted infection due to medical care event rate (a safety
variable) also had a positive significant association with
LOS Ratio, indicating that hospitals with higher rates of

infection had longer than expected lengths of stay. The
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statistically significant control variables included
percent registered nurses, average age of pediatric
patients and log of the Herfindahl Index (negatively
associated) and percent of pediatric patients insured by
Medicaid / SCHIP (positively associated).

This sample used dependent variables generated from
all pediatric patients to test if hospitals specializing in
pediatrics provide better quality inpatient care for
children than general hospitals overall, regardless of the
level of care complexity. For patient safety, results
indicate that specialization in complex care is associated
with increased events. For effectiveness of care a similar
association between complex care specialization and less
desirable outcomes is seen; however, specialization in
pediatric care is associated with more effective care and
shorted than expected hospital stay, as was hypothesized.

High Complexity Pediatric Patients Sample

This sample used dependent variables generated from
high complexity pediatric patients to test whether the fit
between contingency and structure allows hospitals
specializing in pediatrics to provide better quality
inpatient care than general hospitals for children with

high complexity conditions (Hypothesis 2). The regression



132

models for each of five outcomes are reported in Table 21.
Only two of the models using the High Complexity Pediatric
Patient Sample were significant; the significant models
were regarding pediatric risk adjusted infection due to
medical care event rate, and pediatric severity adjusted
average length of stay ratio. The R2 values indicate that
both models account for nine percent of the variance.

For the pediatric risk adjusted infection due to
medical care event rate, the Complex Care Factor of
hospital pediatric specialization was statistically
significant along with the control_variable of percent
registered nurses. Both variables were positively
associated with infection rates suggesting that higher
levels of both complex care specialization and registered
nurses are related to elevated rates of infection.
Similarly, for pediatric severity adjusted averagé length
of stay ratio, the Complex Care Factor of hospital
pediatric specialization was statistically significant in a
positive direction; higher levels of complex care
specialization seem to be related with longer than expected
hospital stays. The statistically significant control
variables included percent registered nurses, and log of

the Herfindahl Index. Both were negatively associated with



133

T0 0>dxx S0°0>d«
6€0°0 SE€0°0- - - - 1dY ISd
STO 0- 6€0°0- - - - ANI ISsd
800°0 00 0- - - - DFa Isd

xx09T 0- 20 0- €90°0 8€0°0- 9Z0°0- ILEMIVINAAIDOT
LTO 0 TLO'0 590°0 SL0°0 080°0- d SNYIILdHZdOHOT
L90°0 8%0°0 ¥20°0 690°0 6T0°0- d aI¥OWadad
¥30°0- LTO0 0 8800 680°0 0€0°0 d ATYWEAAEd
S80°0- ZLO 0 I%0°0- 680°0- 8600 FOvVaad
$50°0 890°0 L00" 0 €90°0 LS0°0 aEgaadooT
xZ60°0- T00 0- 600°0- x060°0 9Z0°0- d NI
€00°0 €90°0 zzZ0 0- 6€0°0 980°0 HOVAL
¥%0°0 S€0°0 690°0- IT10°0 €90°0- 1I40dd
T¥0°0- L80°0 SO0T"0- 8€ET"0- Z€0'0- Add SdH
*86T°0 ¥90°0- ST0°0- xx6€C°0 680°0- ADD SdH
AUSTOTIIDOD JUSTOTIID0D | JUSTOTIIFOOD QUOIDTIIFS0D | JUSIDTIIFSOD STORTIBA
pozIpaepurils | pOZIPIBPURI]S | POZTPIRPUR]S | POZTPIRPUR]S | Pz TIpIepuris juspusdspul
S80° = z¥ €€0° = 24 LZ0" = z¥ 580" = 2A zeo" = 2
(000 =d) (Lzz =d) (08T =d) (000" =d) (€60 =4d)
167" ¢ z9z'1 LLE'T zZ8S5° ¥ L09°T
contTeAa-4 contTea-4 onTen-4 ontTea-4 ronTeA-4
SO IMONW d¥ ISd ANI ISsd DEA ISsd

oTdwes sjuatied oTajeIpad A3TXoTdwo)d UDLTH :s3TNsSay uoTssaibay :1zZ STgel




134

LOS ratio indicating that more registered nurses and less
market competition were associated with shorter than
expected lengths of stay.

This sample used dependent variables generated from
high complexity pediatric patients to test whether the fit
between contingency and structure allows hospitals
specializing in pediatrics to provide better quality
inpatient care than general hospitals for children with
high complexity conditions. For both patient safety and
effectiveness of care results indicate that specialization
in complex care is associated with less desirable outcomes:
increased infection rates and longer than expected hospital
stays. No significant association with the pediatric
focused factor of specialization was identified.

Low Complexity Pediatric Patients Sample

This sample used dependent variables generated from
low complexity pediatric patients to test if the misfit
between contingency and structure means hospitals
specializing in pediatrics will provide similar quality
inpatient care than general hospitals for children with low
complexity conditions (Hypothesis 3). The regression
models for each of the five outcomes are reported in Table

22.
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Two of the models using the Low Complexity Pediatric
Patient Sample were significant: Pediatric risk adjusted
decubitus ulcer event rate, and Pediatric severity adjusted
average length of stay ratio. The R2 values indicate that
the models account for four percent and 14 percent of the
variance respectively.

For pediatric risk adjusted decubitus ulcer event
rate, the only statistically significant variable was the
control average age of pediatric patients. This wvariable
was positively associated with the event rate suggesting
that hospitals with older patients are more likely to have
increased rates of decubitus ulcer. The pediatric severity
adjusted average length of stay ratio showed significance
in the Complex Care Factor of hospital pediatric
specialization and five of the control variables. The
Complex Care Factor was positively associated with LOS
ratio, signifying that higher levels of complexity care
specialization are associated with longer than expected
hospital stays. The control variables included teaching
status of hospital, log of number of pediatric beds, and
percent of pediatric patients insured by Medicaid/SCHIP

(positively associated), as well as percent of pediatric
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patients that are female and log of the Herfindahl Index

(negatively associated) .

This sample used dependent variables generated from
low complexity pediatric patients to test if the misfit
between contingency and structure means hospitals
specializing in pediatrics will provide similar quality
inpatient care than general hospitals for children with low
complexity conditions. As hypothesized, no associations
were seen between specialization and patient safety.
However, for effectiveness of care results indicate that
specialization in complex care is associated with the less
desirable outcome of longer than expected hospital stays.

Sub-Group Analyses

In the initial examination of the study’s independent
variables it was noted that the variable of number of
pediatric beds did not correspond to a normal distribution.
This is largely due to the fact that almost 40% of the
hospitals in the base sample report having zero pediatric
beds (Figure 7).

This distribution raises a few questions: first, why
were hospitals with pediatric admissions but without

pediatric beds included in the initial analysis; and
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Figure 7: Histogram of Number of Pediatric beds

second, is bed size affecting the models in unseen ways?
Regarding why hospitals with zero pediatric beds were
included in the original models, it is important to
remember that these hospitals still provide pediatric care,
just not in designated pediatric beds. It is important to
examine these hospitals since they still do fall along the
hospital pediatric specialization continuums and might have
had something important to illustrate about difference in
care provided. This does raise the ideas that pediatric
designated beds should in included as part of the hospital
pediatric specialization factor analysis in future

research.
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To answer the question of whether the models behave
differently if hospitals were broken down into differing
bed size categories, the 15 regression equations (five for
each of the three study samples) were run again, further
sub-grouping the samples by number of pediatric beds.
Breaking points for the number of pediatric beds were
examined (e.g., quartiles, tritiles), but with almost 40%
of the sample having zero beds, it was determined that the
sub-group to be analyzed would be hospitals with one or
more pediatric beds. This sub-group included 798
hospitals. The means and standard deviations for the sub-
groups’ continuous variables are shown in Table 23. The
frequency and percents of the categorical control variables
are displayed in Table 24.

Table 23: Descriptive statistics - Hospitals with One or
More Pediatric Beds - Continuous Independent Variables

Sub-Group Sample (n=798)
Variable Mean Std. Deviation
HPS CCF 1.03 0.82
HPS PPF 2.96 0.92
RN P 91.59 6.54
PEDBED* 35.28 41.61
LOGPEDBED 1.34 0.43
PEDAGE 7.29 2.55
PEDFEMALE P 54 .04 6.04
PEDMCAID P 38.19 21.21
LOGPEDTRANS P 0.45 0.39
LOGPEDMARKET 3.13 0.48 ‘

* Not included in any regression models
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Table 24: Descriptive statistics - Hospitals with One or
More Pediatric Beds - Categorical Independent Variables

Sub-Group Sample
(n=798)

Variable Frequency %
PROFIT

Not for profit 705 88.3

For profit 93 11.7
TEACH

Non-teaching 471 59.0

Teaching 327 41.0

Results of the sub-group regression analyses are
detailed in Tables 25, 26 and 27, each corresponding to the
complexity sample of data used for the analysis.

Some differences were seen in the regression results
for the sub-group sample, but most of the differences
pertained to which models and control variables became
significant. For all pediatric patients, the pediatric
risk adjusted decubitus ulcer event rate model became
significant, while the pediatric risk adjusted accidental
puncture/laceration event rate model lost its significance.
While the Pediatric severity adjusted average length of
stay ratio remained significant, the two hospital pediatric
specialization dimensions no longer had significant

regression coefficients.
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In the High Complexity Pediatric Patients Sample

almost no changes to the regression models were identified.
The only notable exception was that the Complex Care Factor
of hospital pediatric specialization lost its significance
in the pediatric severity adjusted average length of stay
ratio model.

The most noticeable change occurred in the Low
Complexity Pediatric Patients Sample where an additional
two models - pediatric risk adjusted infection due to
medical care event rate, and pediatric risk adjusted
mortality ratio - became significant. However, dimensions
of hospital pediatric specialization were significant in
neither of these models.

While performing this subgroup analysis was important
to determine if pediatric bed size was influencing the
models, result we not significantly different than the
original analyses and were not able to provide any
additional insight on the relationship with hospital
specialization and quality of care. Therefore, results of
the original models will be used to test the study

hypotheses as initially planned.
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Chapter Summary

This chapter provided the results of the study
analyses, beginning with a description of the sampling
process. The use of factor analysis for the creation of
the hospital pediatric specialization variables produced
some unexpected results. Factor solutions identified two
dimensions of hospital pediatric specialization, one
aligning with the delivery of complex pediatric care and
the other aligning with a high focus on treating pediatric
patients.

Multiple regression models for each of the five
dependent variables were run in each of the three
complexity samples to test the study hypotheses.
Examination of the distribution of the pediatric bed
variable led to questions about its effect on the models.
Sub-group analyses were run to examine this question.
Analytic support for any of the study hypotheses are

presented in Chapter 6.



CHAPTER 6: DISCUSSION

This chapter discusses how study findings contribute
to the understanding of the delivery of pediatric inpatient
care and to further research in this area. The first
section provides a review of the study’s conceptual model
and hypotheses. The second section presents a summary of
the results of the analyses and interprets the findings.
The third section discusses the implications of the study
results from a number of perspectives. The final section
addresses some limitations of the study and suggestions for
future research.

Study Conceptual Model and Hypotheses

A model was developed to assess if hospital pediatric
specialization is associated with improved outcomes for
pediatric inpatient care. Contingency Theory was utilized
as a theoretical framework for this study. Contingency
Theory suggests that not all ways of organizing are equally
effective, and that organizational performance is maximized
when there is alignment between organizational structure

and external contingencies. Within a particular
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contingency, there is an optimal way to structure an
organization to maximize the goodness-of-fit with the
environment. Organizational effectiveness is increased by
improving the fit between the contingencies that affect the
organization and the structure of an organization. The
alignment, or fit, between contingency and structure is
what drives the development of this study’s conceptual
model. Hospital pediatric specialization is postulated to
affect the quality of patient care and is mediated by the
complexity of care being provided.

Providing health care to children adds additional
complexity to the work being performed in a hospital.
Children’s hospitals have attempted to manage this
complexity through specialization. By focusing on the
special and distinct needs of children, these hospitals
have increased their ability to pre-plan for their
patient’s needs as well as increase their flexibility in
service delivery. This specialized focus allows for both
improved outcomes and a reduction in the likelihood of
adverse events. However, specialization may not be
equally valuable in every situation. Pediatric
specialization may be extremely valuable for highly complex

conditions, but it may be unnecessary for less complex
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care. The infrastructure needed to treat complex pediatric
cases could prove to be less-effective for less severely
111 children. Similarly, specialization may affect
different outcomes differently; focusing on the distinct
needs of children may promote good outcomes in every
situation, while only improving patient safety in complex
cases. The study’s conceptual model, seen in Figure 8,
suggests that complexity of care influences the level of
hospital pediatric specialization, and the fit between
complexity and specialization is the major factor
influencing the quality of care provided.

Utilizing the developed conceptual model, six
hypotheses can be generated regarding the relationship
between hospital pediatric specialization, care complexity
and quality of care, measured by both patient safety and
effectiveness. Summaries of those hypotheses are provided
in Table 28.

Summary of Results

The concept of hospital pediatric specialization was
found to have two dimensions: a complex care factor and a
pediatric focused factor. For a study hypothesis to be
supported, only one of the dimensions of specialization had

to be significant in the expected direction (Hla, Hlb, H2a



149

2xe) JO

SSOUSAT3D9IIH

A3a37es

jusTaed

ToponW Tenidsouo) :8 2anb1g

UOT3RZTITRTO2AS
DTI3eTpad

TeatdsoH

Q

(+) (-) A

314 ITISTH ,m o

Q

5

(-) (+) A

| ATISTH T4 < m

o

[s3

ybtH Mo ~
uotjezrreToads

oTIjerpad

SOT3STIDIORIRYD 2I9IeN
‘quatied ‘TeatdsoH

AytxoTdwo)d

sxe)d




150
Table 28: Summary of Study Hypotheses

Hospitals specializing in pediatrics will provide better
quality inpatient care - measured by both patient safety
and effectiveness - for children than will general
hospitals.

For children with high complexity conditions, hospitals
specializing in pediatrics will provide better quality
inpatient care - measured by both patient safety and
effectiveness - than will general hospitals.

For children with low complexity conditions, hospitals
specializing in pediatrics will provide similar quality
inpatient care - measured by both patient safety and
effectiveness - as general hospitals.

and H2b), or not significant (H3a and H3b); however this
means results cannot be discussed in terms of
specialization in general, but must focus on the individual
components of specialization. Table 29 and 30 illustrate
the findings of the six hypotheses that were examined;
Table 29 outlines the findings for the three hypotheses
focusing on patient safety outcomes while Table 30 outlines
the hypotheses focusing on effectiveness of care. Four of
the six hypotheses in the study were not supported through

the regression analyses.
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All Pediatric Patient Sample

One hypothesis regarding the effect hospital pediatric
specialization has on the quality of pediatric inpatient
care (regardless of care complexity; Hla and Hlb) was
supported in the current study.

For the patient safety measures of risk adjusted
decubitus ulcer, risk adjusted infection due to medical
care, and risk adjusted accidental puncture/laceration, it
can not be said that greater hospital pediatric
specialization is related to a lower rate of these events.
Two of the three models were significant, but hospital
pediatric specialization was a significant factor in only
one of the models (infection due to medical care), and in a
positive direction indicating that one dimension of
specialization was associated with increasing event rates,
not decreasing event rates as hypothesized.A limited number
of the control variables included in the study were found
to have a significant impact hospital patient safety rates.
The average age of a hospital’s patients was negatively
associated with the rate of infections due to medical care,
meaning in hospitals with older patients there were fewer
infections. The number of pediatric beds was negatively

associated with accidental puncture/laceration rate with
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more punctures being reported in facilities with fewer
beds, while the level of pediatric market competition was
positively associated indicating higher rates when there
was less competition. The sole control variable that was
significantly related to patient safety events rates in
each of the models was a hospital’s percentage of transfer
cases. For both infections due to medical care and
accidental puncture/laceration, a higher proportion of
transfer cases corresponded to a higher event rate.

Unlike the examination of patient safety, it appears
there is at least partial support for the hypothesis that
greater hospital pediatric specialization is related to
more effective care for all patients. While the model for
risk adjusted mortality ratio was not significant the model
for severity adjusted length of stay ratio had a number of
significant findings. A number of control variables
yielded significant results: the percentage of patients
which are covered by Medicaid and the hospital’s infection
due to medical care rate were both positively associated
with LOS ratio. In other words, hospitals with more
Medicaid patients and higher infection rates were more
likely to have longer than expected average lengths of

stay. The average age of a hospital’s patients, the
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percentage of nurses who are RNs, and the level of
pediatric market competition were all negatively associated
with a hospitals length of stay ratio; hospitals with older
patients, more registered nurses, and in markets with less
competition were likely to have shorter than expected
hospital stays.

An interesting and important pattern is evident when
the dimensions of hospital pediatric specialization are
examined. The two dimensions of specialization are both
significantly associated with hospital length of stay,
however their effect is opposite. As previously discussed,
the concept of hospital pediatric specialization was
determined to have two distinct dimensions. The first, the
complex care factor, relates to how a hospital has
developed a comprehensive array of services capable of
providing care for the most complex and rapidly changing
conditions. The second is a pediatric focused factor
indicating the extent a hospital has limited the range of
patients that they serve and is focusing only on providing
care to children. The effectiveness of care measure
(severity adjusted length of stay ratio) was positively
associated with the level of a hospital’s complex care

focus. In other words, a hospital’s specializing in high
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complexity pediatric care will tend to have a higher actual
average length of stay than what is expected even after
severity adjustment. However, a hospital’s level of
pediatric focus is negatively associated with the severity
adjusted length of stay ratio.

A closer re-examination of the patient safety models
suggests the two dimensions of hospital pediatric
specialization may be affecting outcomes in similar fashion
to what is observed with the effectiveness measures. While
only significant in one instance, the complex care
dimension of hospital pediatric specialization is seen to
have a positive association with patient safety event rates
(meaning higher specialization is associated with a greater
number of negative outcomes), while the pediatric focus
dimension of hospital pediatric specialization has a
negative effect (higher specialization is associated with
fewer negative outcomes). Combined with the results seen
in the length of stay model, these additional associations
may suggest that specializing in the treatment of the most
complex cases increases a hospital’s chances for a patient
safety event and longer than expected length of stay, but
specializing in the treatment of pediatrics decreases that

chance.
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High Complexity Pediatric Patient Sample

Hypotheses regarding the effect of hospital pediatric
specialization on pediatric inpatient care for high
complexity patients (H2a and H2b) were not supported.

However, two models showed significant, but modest
effects, in the high complexity sample. One model
pertained to patient safety and one to length of stay. The
risk adjusted infection due to medical care model for
patient safety and the severity adjusted length of stay
ratio model for effectiveness were significant. In terms
of control variables, the percentage of registered nurses
was positively associated with a hospital’s infection rates
indicating that having more registered nurses was related
to a higher occurrence of events. The percentage of
registered nurses and level of pediatric market competition
were negatively associated with length of stay ratio
suggesting that having more registered nurses and being
located in a less competitive market are related to shorter
than expected hospital stays.

The data did not suggest that, for high complexity
cases, greater hospital pediatric specialization was
related significantly to improved quality of care.

However, the multi-dimensional nature of specialization
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should be noted. The results in the care of high
complexity patients were very similar to those seen in the
all patient sample. For infection due to medical care and
length of stay, the complex care dimension of hospital
pediatric specialization is significantly associated with
higher events rates and longer than expected hospitals
stays. The pediatric focus dimension of hospital pediatric
specialization has a negative association with the outcomes
- as was hypothesized - but results were non-significant in
both cases. Once again, we have some mixed support that
specializing in the treatment of the most complex cases
increases a hospital’s chances for patient safety events
and longer than expected length of stays, while
specializing in the treatment of pediatrics alone decreases
that chance.
Low Complexity Pediatric Patient Sample

One of the two hypotheses regarding pediatric
specialization’s effect on quality of pediatric inpatient
care provided to low complexity patients was supported in
the study (H3a and H3Db).

One patient safety variable (risk adjusted decubitus
ulcer event rate) and one effectiveness variable (severity

adjusted length of stay ratio) yielded significant models
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for this sample. One control variable (average age of a
hospital’s patients) was positively associated with the
presence of decubitus ulcers, indicating that hospitals
with older patients are likely to have more harmful events.
Several control variables were related to length of stay.
The teaching status of a hospital, number of pediatric beds
and percentage of patients that were Medicaid were
positively associated with the LOS ratio. Being a teaching
hospital, having a large number of pediatric beds and
treating more Medicaid patient was associated with having
longer than expected hospital stays. The percent of
patients who were female and the level of pediatric market
competition were negatively associated with the length of
stay ratio. The more female patients a hospital treats and
being in a less competitive market were related to
hospitals having shorter than expected lengths of stay.

For low complexity patients, it can be said that a
hospital’s pediatric specialization is not related to lower
patient safety event rates. Neither of the two dimensions
of specialization were significantly associated with the
presence of decubitus ulcers; and even when examining the
direction of their relationship, the signs are not similar

to the pattern identified in the high complexity or all
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patient samples. It can be éssumed that a different
relationship is at work between specialization and patient
safety in low complexity cases.

However, for low complexity cases, the relationship
between hospital pediatric specialization and length of
stay does follow the associations seen previously.
Hospital’s specializing in complex pediatric care were
associated with longer than expected hospital stays even
within the low complexity patient sample. And again, while
not significant, the pediatric focus dimension of hospital
pediatric specialization yielded results suggesting that
treating primarily pediatric patients relates to lower than
expected lengths of hospitalization.

Implications of Study Results

Results of this study have important implications for
organizational theory, health service research, and
pediatric health care delivery.

Implications for Organizational Theory

Contingency Theory suggests that not all ways of
organizing are equally effective. Instead, given a
particular contingency, there is a best way for an
organization to be structured as to maximize the goodness-

of-fit with the environment. Increased organizational
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effectiveness results from improving the fit between the
structure of an organization and contingencies that affect
the organization. Better fit between organizational
structure and contingencies leads to better performance.

The fit between contingency and structure is the most
important concept in Contingency Theory because it
illustrates why there are variations in organizational
performance. However, fit must be examined in both
directions; as Donaldson (2001) states “the decisive proof
of a contingency theory involves empirically demonstrating
that there is a fit of structure to contingency that
positively affects performance. This requires showing that
the combination of contingency and structure that is held
to be a fit causes high performance and that the
combination held to be a misfit causes low performance” (p.
10) .

Critiques of Contingency Theory have focused on the
limited ability to empirically verify its propositions,
including the importance of fit between contingency and
structure (Schoonhoven, 1981). Utilizing subgroup analysis
a study’s original sample can be broken into a number of
smaller groups where there are examples of organizational

fit and misfit. While the current study focused on
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pediatric health care and the fit and misfit of hospital

specialization and care complexity, subgroup analyses are
an innovative way to test Contingency Theory hypotheses
which can be used regardless of the topic being examined.

The multidimensional aspect of specialization, and
apparent opposite effects of each dimension on quality of
care, provides further support for use of Contingency
Theory. It is easy to see how examining the effect of a
single measure of specialization on a general measure of
patient care in an all patient population could easily mask
the important multidimensional effects. Utilizing
Contingency Theory a study can be designed where the
numerous possibilities are considered and effects on
outcomes are easier to investigate.

Implications for Health Services Research

Provider specialization has become an area of
increasing interest over the last twenty years due to the
improvements in efficiency and quality that are theorized
to be related. The current study suggests that
specialization should not be assumed to be a one
dimensional construct. Multiple dimension models of
specialization may be needed to discriminate between

general and specialized providers, and even between
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specialized providers themselves. The current study
suggests that pediatric specialization among hospitals is
not a one-dimensional concept as originally theorized.
Rather, it has two dimensions, one revealing the level of
pediatric focus in an institution; the other measuring the
complexity of pediatric care provided. Without further
empirical investigation it cannot be said that these
specific dimensions are appropriate when examining other
areas of health care, but researchers should reflect on the
possibility of multi-dimensional aspects of specialization,
how they fit into theoretical models and can be accurately
measured.

This study also illustrates the importance of having
appropriate measures of healthcare quality, especially when
dealing with pediatrics. The IOM has provided a framework
to help improve the health care system built around six
areas: effectiveness, efficiency, equity, patient
centeredness, safety and timeliness (IOM, 2001). Future
research should utilize this framework and try to include
measures of a number of the framework areas so a broad and
inclusive evaluation of care can be provided. As this
study has attempted to illustrated, it cannot be assumed

that every quality framework area behaves the same way.
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Changes in structure that improve patient centeredness may
not improve efficiency; altering a process to assure
patient safety may not improve effectiveness of care.

Future child health services research must also strive
to use outcomes measures that are demonstrated to be
pediatric appropriate. Children are not little adults;
they have their own unique physical and behavioral
characteristics. This is important not only for the type
of care being delivered but also for how the quality of
that care is going to be measured (Forrest Simpson Clancy,
1997). The current study tried to continue the push
towards assuring that appropriate quality measures are used
when examining pediatric inpatient care. However, more
research is needed to develop and refine pediatric measures
of health care quality that can be easily collected and
analyzed.

Implications for Pediatric Health Care Delivery

This study has limited, but important implications
regarding the provision of inpatient pediatric care.
Previously, little information has been available about the
effect of hospital specialization on pediatric inpatient
care; and almost no research has been conducted in which

complexity of care is included as a primary variable.



165

Attention to these matters must be prioritized if we are to
provide and finance the most efficient and best care for
our nation’s children in every situation.

Results of this study suggest that there are not one,
but two dimensions of hospital pediatric specialization,
and that these dimensions appear to have differing
influences on the quality of inpatient care; while focusing
primarily on the treatment of pediatric patients seems to
improve the level of care provided, specializing in the
care of complex conditions is associated with higher
patient safety event rates and longer than expected lengths
of stay. At first take, this could suggest that the best
pediatric inpatient care would be provided by a hospital
that treats only children, but does not treat a high number
of complex pediatric cases. However, as results from a
sample of low complexity patients demonstrated, the
benefits from specializing in only the care of children
seemed to decrease when only treating less complex cases.

What is clear is that the most undesirable environment
for receiving good quality care appears a hospital which
specializes in the treatment of high complexity pediatric
care but does not also have a significant focus on treating

children in general. This study suggests these
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institutions would demonstrate greater safety problems and
longer stays because of their intense focuses on high
complexity cases, yet would not receive the corresponding
positive effects of focusing primarily on pediatrics.
Specialization in health care has been previously

measured in terms of volume (how much you do) and provider
focus (how single-mind you are). This study suggests that
it is single-mindedness aspect of pediatric specialization
that drives improvement in inpatient care. More important
the treating 10,000 pediatric patients a year, is only
treating pediatric patients. This is consistent with the
arguments made for focus-factories, whether in health care
or the general sector. Focused factories should be able to
perform better than more complex factories in every aspect.
“The focused factory does a better job because repetition
and concentration in one area allows its work force and
managers to become effective and experienced in the task
required for success. The focused factory is manageable and
controllable. Its problems are demanding, but limited in
scope.” (Skinner, 1974)

Study Limitations and Suggestions for Future Research

The study has several limitations which should be

considered. The current study was cross-sectional in
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design and only made assertions about the association, not
causation, between hospital pediatric specialization and
quality of care. A longitudinal study utilizing data from
multiple time periods would better describe if changes in
the level of pediatric specialization led to changes in
patient care quality. It 1s certainly plausible that
increasing specialization could result in improving
outcomes but this has yet to be demonstrated empirically.

The sampling frame used in this study may have
restricted the generalizability of the findings. A
convenience sample was used in the study. In other words,
a hospital’s inclusion was not random; rather it was
determined by the feasibility of linking data in both the
HCUP KID and AHA databases. Rural hospitals were not
included in the study; neither were hospitals providing
care only for particular conditions (e.g., psychiatry,
burn, orthopedic). More information is needed on how
pediatric specialization effects the care provided in these
areas. Therefore, the results are more generalizable to
urban, non-federal, acute care hospitals treating more
multiple pediatric patients.

Measurement of some of the variables was an additional

study limitation. However, redefining and measuring
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several of the variables represents an area for future
research. The AHA database is not pediatric specific, so
variables calculated from this source may have only been
partially pediatric or not specific to pediatrics at all.
For example, the percent of registered nurses and the
teaching status of a hospital are total hospital measures,
not specific to the pediatric care being provided within an
institution. This study assumed that values were
consistent across the hospital and did not vary by the type
of care being provided.

The two-dimensional model of hospital pediatric
specialization was an exciting result which should be
explored through additional research both for children’s
hospitals as well as other types of specialized facilities.
In the current study, four indicators were utilized in the
factor analysis. Future research should attempt to expand
on this (i.e., include the two control variables found to
be highly correlated with the specialization dimensions)
and assure the variables are as detailed and robust as
possible. For instance, the AHA contains information on
seven types of pediatric services. These certainly are not

the universe of specialized pediatric services available.
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It is possible that AHA data under-represent some of the
hospitals commitment to pediatrics.

The best opportunity for future research and expansion
of the study pertain to measures of pediatric quality of
care. At the initiation of the current study, the measures
of patient safety and effectiveness of care were determined
to be the best available for the pediatric population.
Since that time, new measures and methodologies have been
developed which are more pediatric specific (AHRQ, 2006).
The risk adjusted mortality ratio for the current study was
generated by aggregating the actual and expected number of
deaths at every APR-DRG Risk of Mortality subclass.
However, there is some literature that suggests not every
APR-DRG should be utilized when generating a hospital wide
mortality rate. Working with the Virginia Health
Information (VHI), researchers at the Williamson Institute
at Virginia Commonwealth University’s Department of Health
Professions developed a method to determine if an APR-DRG
was statistically sound enough to be included in mortality
rates for hospitals (VHI, 2007). Using inpatient data from
the Commonwealth of Virginia, and applying several sets of
statistical tests (i.e., examining predictive wvalidity,

power of discrimination, etc.) researchers concluded that
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259 of the original 357 APR-DRGs were appropriate for

mortality measurement. Future research of pediatric
inpatient mortality should use a similar set of tests to
determine which of the APR-DRGs are statistically
appropriate for use in generating a hospital’s expected
mortality rate. It stands to reason that the number would
be significantly lower than 259 given the infrequency of
death a pediatric outcome.

Recently released pediatric measures of patient safety
should also be employed in future research. Based on
previous research evaluating the pediatric appropriateness
of the Patient Safety Indicators (PSIs) (Sedman et al.,
2005; Scanlon et al., 2006), the AHRQ Pediatric Quality
Indicators (PDIs) are the first set of pediatric specific
indicators which can be used to examine the quality of
inpatient care (AHRQ, 2006). The initial set, released in
2006, is largely reworked PSIs with inclusions, exclusions
and stratifications found to be more appropriate of
pediatric inpatient care. An important aspect of the PDIs
is their improved risk adjustment methodology. The PSIs
are risked adjusted, but using coefficients developed from
all-age population. 1In contrast, the PDIs risk adjustment

formula was developed using only a pediatric population.
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This methodology is more sensitive to the unique aspects of
pediatrics. While ongoing research has identified issues
with the sensitivity of a few of these indicators (i.e.,
over 40% of decubitus ulcer and infection due to medical
care events have been found to be present on admission to
the institution) the PDIs do represent an important step in
the measurement of pediatric inpatient care quality.
Conclusions

Provider specialization has always been an area of
interest in health care due to the related benefits in
efficiency and quality specialization was theorized to
produce, certainly at the physician level. However, in the
current health care climate, the effects of specialization,
particularly at the facility level, are becoming
increasingly scrutinized; the patients, payers and policy
makers are demanding better performance and demonstrated
proof of the benefits of specialization are needed.

Obtaining proof of specialization is especially
important for hospitals focusing on pediatric care (i.e.
children’s hospitals). Little evidence has been available
on the benefits hospital pediatric specialization provides;
much of these hospitals success in market positioning and

philanthropy has been tied to the assumption that they
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provide the best care for children because of their unique
and singular mission.

The current study attempted to quantify the effect
hospital pediatric specialization had on patient safety and
effectiveness of care in multiple levels of care
complexity. Results suggest that there are two dimensions
of hospital pediatric specialization - a pediatric focused
element and a complex pediatric care element - and that
these dimensions appear to have opposing influences on
measures of inpatient care quality. Focusing primarily on
the treatment of pediatric patients seems to improve the
level of care provided, but specializing in the care of
complex conditions is associated with higher patient safety
event rates and longer than expected lengths of stay.

The next few years will be crucial for pediatrics and
for children’s hospitals. The increased scrutiny on how to
best structure, provide and finance pediatric care is sure
to continue; new measures developed specifically for
evaluating the quality of pediatric care are being
developed and for the first time the Joint Commission has
released a set of pediatric specific core measures. It is
key that future research take advantage of these new

measures of pediatric quality use them to expand upon the
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associations between specialization and care quality
presented in this study. This done, we can begin to build
a health care system which provides best possible care for

our nation’s children.
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