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ABSTRACT 

Asthma is one of the most common reasons for hospitalization among children in 

the United States (Cosper, et al., 2006).  Improvements in patient care and outcomes in 

this area therefore can have a positive impact on a significant number of children.  An 

important first step is to assess if there are any differences among hospitals that can 

impact treatment for pediatric asthma patients.  Hospitals vary based upon teaching 

status, urbanization level, ownership, specialty designation, and bed size.  How do these 

hospital characteristics impact both hospital charges and length of stay for pediatric 

asthma patients?  This research explores this relationship using the Healthcare Cost and 

Utilization Project’s Kids’ Inpatient Database from 2003. 

This study tests the hypotheses that hospital charges and length of stay for 

pediatric asthma patients are greater at proprietary hospitals than at public and private 

non-profit hospitals; greater at large urban hospitals than small rural hospitals; greater at 

general hospitals than at children’s hospitals; and greater at teaching hospitals than non-

teaching hospitals.  These findings support almost all of the study’s hypotheses, except 

with respect to the impact of specialty designation.  This study hypothesized that general 

hospitals would have higher length of stay and charges than children’s specialty 

hospitals, but the results show the opposite relationship. 
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INTRODUCTION 

Asthma is one of the most common reasons for hospitalization among children in 

the United States (Cosper, et al., 2006).  Improvements in patient care and outcomes in 

this area therefore can have a positive impact on a significant number of children.  

Moreover, the cost of treating asthma patients in the inpatient setting is considerable.  In 

1998, this cost amounted to over $2 billion in the United States alone (Weiss and 

Sullivan, 2001).  In light of these high costs, a closer examination of how hospitals treat 

pediatric asthma patients is necessary.  An important first step is to assess if there are any 

differences among hospitals that can impact the manner in which pediatric asthma 

patients receive care.   

Hospitals in the United States are not built alike; children can receive care for 

asthma at hospitals that differ considerably in structure.  Hospitals vary based upon a 

number of characteristics, including teaching status, level of urbanization, region, 

ownership, specialty designation, and bed size; these features give rise to differences in 

mission, finances, and general operation (Meurer, et al., 1998).  Efforts to improve 

outcomes for pediatric asthma patients must therefore take into consideration that 

variation can and does exist among hospitals.  Pinpointing hospitals that are best suited to 

delivering this type of care could change the way in which pediatric asthma patients are 

treated.  These patients could be directed to hospitals that are able to care for them more 

effectively and efficiently.  Additionally, poorly performing hospitals would be able to 

change the manner in which they deliver services to pediatric asthma patients.  This 



 2

redirection of efforts and resources could lead to improvements in the outcome of a 

significant number of children across the United States. 

The characteristics of the hospital in which a pediatric asthma patient is admitted 

can help to identify hospitals that provide more efficient care to children with asthma.  

Two aspects of care are examined here: length of stay and hospital charges.  The amount 

that a hospital charges a patient reflects in part the scope, sophistication, and intensity of 

treatment.  Length of stay, which is also linked to hospital charges, is related to hospital 

practice patterns as well as the severity of the illness (Meurer, et al., 1998).  How do 

hospital characteristics impact both hospital charges and length of stay for pediatric 

asthma patients?  Investigating the relationship between hospital characteristics, length of 

stay, and hospital charges will give insight into why some hospitals operate more 

efficiently and effectively than others in caring for pediatric asthma patients.  This 

research explores this relationship using the Healthcare Cost and Utilization Project’s 

Kids’ Inpatient Database from 2003. 

 

LITERATURE REVIEW  

 Past research has examined the association between hospital characteristics and a 

host of health outcomes measures, including length of stay and hospital charges.  Cosper 

et al. (2006) examined the relationship between hospital characteristics and length of stay 

and hospital charges for pediatric cases of appendicitis, hypertrophic pyrloric stenosis 

(HPS), and intussusception.  Rather than utilizing inferential statistics, Cosper used 

means and confidence intervals to determine the relative strength of the associations of 



 3

specific hospital characteristics with hospital charges and length of stay.  In particular, 

they focused on four hospital characteristics: hospital size, location, teaching status, and 

specialty designation.  Cosper et al. found that children’s hospitals had higher charges for 

the three conditions examined and had the shortest length of stay for two out of the three 

conditions.  However, they noted that most children were treated in general hospitals that 

did not have a children’s specialty unit.  Cosper et al. also found that urban, teaching 

general hospitals had a higher length of stay.  They hypothesized that this difference 

exists because those hospitals see higher acuity cases although they lacked the data to test 

this hypothesis.  In this research, Cosper et al. uses the HCUP KID from 2000 – notably 

this earlier version of the dataset does not include information on co-morbidities (Cosper, 

et al., 2006). 

 Using the same data source, Merenstein, et al. (2005) examined the effect of 

hospital specialty designation on length of stay and charges for children diagnosed with 

pneumonia, gastroenteritis, respiratory syncytial virus, dehydration, or asthma.  Since the 

two outcome variables – length of stay and charges – were right-skewed, Merenstein, et 

al. used robust median regression in their comparison of freestanding children’s hospitals 

versus non-children’s hospitals.  Merenstein et al. controlled for patient demographic 

information such as age, insurance type, and race as well as other hospital characteristics 

such as teaching status and hospital location.  Their findings indicated that children’s 

hospitals had higher hospital charges than non-children’s hospitals, but their results for 

length of stay were statistically insignificant (Merenstein, et al., 2005). 
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Burns and Wholey’s (1991) research explored the impact of patient, hospital, and 

physician characteristics on length of stay and mortality, but they examined these 

relationships at the state level rather than nationally.  Using hospital discharge data from 

one western state, they constructed multiple regression models to examine the 

relationship between hospital characteristics and length of stay across 16 conditions.  In 

particular, they examined the effect of six hospital characteristics – hospital ownership, 

teaching status, bed size, patient volume, location and membership in a multi-hospital 

system – on length of stay.  To control for severity of illness they included patient 

demographic information such as age, gender, and the presence of a co-morbidity.  

Notably, Burns and Wholey also controlled for hospital admissions that occurred on 

Fridays to prevent an upward bias in their length of stay measure.  The results of their 

research, while often statistically insignificant, were consistent across the 16 conditions 

examined and indicated that for-profit hospitals and public hospitals exhibited longer 

lengths of day than non-profit hospitals (Burns and Wholey, 1991).   

Outside of these studies, however, most researchers have chosen to take a 

narrower approach to their study of this topic.  Most studies have focused on the effect of 

one or two hospital characteristics on the type of care that a patient receives.  

Additionally, the majority of studies in this area have been limited to smaller geographic 

areas, such as one state or one county.   

A number of studies have focused on the effect of a hospital’s teaching status on 

the manner in which care is dispensed to patients, but this work, for the most part, has 

used data from a specific state or a specific hospital.  Using Massachusetts state-wide 
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discharge data, Srivastava and Homer (2003) compared the length of stay between 

teaching and non-teaching hospitals for pediatric patients in the state.  Using multivariate 

linear regression, they found that teaching hospitals exhibited longer lengths of stay than 

non-teaching hospitals.  Notably, the study found that teaching hospitals treat patients 

who were more likely to have a chronic condition, and teaching hospital patients tended 

to be younger and part of a minority group.   While Srivastava and Homer were able to 

control for chronic illness and other patient demographic variables in their model, their 

data – the American Hospital Association Guide for 1995 and 1996 – did not have 

sufficient information to control for severity of illness (Srivastava and Homer, 2003).   

Jones (1985) offered an even more localized investigation of the impact of 

teaching status on length of stay and hospital charges in her study of one large teaching 

hospital.  Jones separated patients into three groups based upon the type of physician who 

treated them and the type of service unit where patients were treated.  The first group 

consisted of patients in the non-teaching service unit of the hospital who were treated by 

a community physician.  The second group included patients in the teaching service unit 

of the hospital who were treated by medical residents and the community attending 

physician.  The third group consisted of patients in the teaching service unit of the 

hospital who were treated by medical residents under the general guidance of the faculty 

attending physician.  Using ordinary least squares regression, Jones found that the two 

teaching patient groups had higher hospital charges and length of stay than the non-

teaching patient group.  Additionally, Jones restricted her analysis to patients who fell 

into four surgical diagnosis-related groups, and then within those groups Jones further 



 6

restricted her sample to patients who fell into specific International Classification of 

Disease Surgery Codes.  Using this smaller, more homogenous sample of patients, Jones 

was able to address concerns that teaching service patients have a greater severity of 

illness than non-teaching service patients (Jones, 1985).  

 Other researchers have examined the impact of a hospital’s location on the type of 

care that a hospital dispenses to its patients.  Using hospital discharge data from 

Pennsylvania and New York, Lorch et al. (2004) constructed cox and logistic regression 

models to compare the length of stay between rural and non-rural hospitals for pediatric 

patients.  He separated hospitals into one of five geographic categories, based upon each 

county’s classification in the United States rural-urban continuum of codes: rural, 

suburban, moderate urban and urban. To control for severity of illness, they included co-

morbidities and demographic variables such as age, race, gender and insurance status in 

his models.  Notably, they found that children who were admitted to large urban hospitals 

tended to be younger, black and on public insurance; and they were also more likely to 

have a co-morbidity than children who were admitted to other hospitals.  Their results 

also showed that patients in rural hospitals had the same length of stay as the other 

geographic locations with the exception of large urban hospitals.  The findings also 

showed that urban hospitals exhibited a longer length of stay than hospitals in the other 

geographic categories.   

While these studies have produced interesting results, the narrower scope of their 

approach limits the generalizability of their findings.  More research is necessary on a 

much broader scale to make the results applicable to hospitals across the United States.  
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Moreover, few of these studies have examined the impact of hospital characteristics on 

the treatment of pediatric asthma patients in particular.  Further examination of pediatric 

asthma cases in this area of study may demonstrate that hospital characteristics impact 

the treatment of these patients differently than patients with other conditions.  

 To date only one national study has focused on the impact of hospital 

characteristics on pediatric asthma patients (Meurer, et al., 1998).  The study examined 

the relationship of two measures of health outcomes – hospital charges and length of stay 

– with hospital ownership, location, and teaching status.  Using multivariate analysis, 

they found that hospital charges were higher in for-profit hospitals when compared to 

non-profit and government-owned hospitals, and that hospital charges were higher in 

teaching hospitals when compared to non-teaching hospitals.  The study found no 

relationship between the three hospital characteristics examined and average length of 

stay.  Additionally, they controlled for severity of illness using All Patient Refined-

Diagnosis Related Groups (APR-DRGs) – a severity measure that is based on secondary 

diagnoses.  However, the study, based on the Healthcare Cost and Utilization Project’s 

Nationwide Inpatient Sample: 1988 to 1994, is now somewhat dated. 

More recent research on pediatric asthma has investigated on the relationship of 

hospital charges and length of stay with hospital characteristics on the county or state 

level.  Using New York state discharge data from 1995, Huang et al. (2002) modeled the 

impact of teaching status and hospital ownership on length of stay and hospital charges.  

They did not find statistically significant differences between public and private 

hospitals.  Moreover, while the differences between teaching hospitals and non-teaching 
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hospitals were statistically significant, they were too small to be meaningful.  Notably, 

they found that public and teaching hospitals admitted more minority and Medicaid 

patients than other hospitals.  Additionally, to determine if severity of illness differed by 

hospital, they compared the distribution of severity, using APR-DRGs, in each hospital 

using a chi squared test.  These results showed little difference in the distribution of 

severity for each hospital type.   

Rather than looking at state level data, Samuels et al. (1998) focused their 

research on a few hospitals in one county in Washington State.  Using data from 1989 to 

1994, they used analysis of covariance to examine whether length of stay for pediatric 

asthma patients differed between a local, university affiliated children’s hospital and 

community hospitals in King County.  Additionally, they used chi squared and t tests to 

compare the two hospital populations based upon co-morbidities and demographic 

variables such as gender, age, race, and insurance status.  The results of these tests 

showed that the severity of co-morbidities did not differ between hospital populations, 

but that the university affiliated children’s hospital tended to admit patients who were 

younger and on public insurance.  Samuels et al. also found little difference in length of 

stay between the teaching hospital and the community hospitals.   

While useful, the results from these prior studies cannot be generalized to 

pediatric asthma patients in the United States as a whole.  More research is required to fill 

in the gaps regarding the association of hospital characteristics with hospital charges and 

length of stay. A closer examination of this relationship using more recent national 
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hospital discharge data is necessary to obtain results that can be relevant for all hospitals 

in the United States.   

 

CONCEPTUAL FRAMEWORK AND HYPOTHESIS 

This research will focus on two models, one in which hospital charges is the 

dependent variable, and one in which length of stay is the dependent variable.  The 

models will have almost identical explanatory variables.  The models will explain 

variations in hospital charges and length of stay (for pediatric asthma patients) through 

hospital characteristics.  The models will also control for hospital region and patient 

demographics, which include age, gender, race, type of insurance, co-morbidities, and 

severity of illness.  The two models will differ in one respect; the hospital charges model 

will control for a patient’s length of stay.  The two models are outlined below. 

 

Model 1: Length of Stay = β0 + β1Ownership + β2Urbanization + β3Teaching Status + 

β4Size + β5Specialty Designation + β6Region + β7Patient Demographics 

 

Model 2: Hospital Charges = β0 + β1Ownership + β2Urbanization + β3Teaching Status + 

β4Size + β5Specialty Designation + β6Region + β7Patient Demographics + β7Length of 

Stay  

 

Each dependent variable will have a similar relationship to hospital characteristics 

because length of stay and hospital charges are indirectly related.  Often, patients need to 
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spend a longer period of time in a hospital because their doctors need to run more tests or 

perform more procedures; these additional tests and procedures drive up the cost of care.  

Overnight stays in a hospital, regardless of the number of tests and procedures done, also 

cost more money.  Hospital characteristics that increase the length of stay therefore will 

most likely increase hospital charges (Meurer, et al., 1998).  Notably, length of stay is 

explicitly controlled for in the hospital charges model because of the relationship between 

length of stay and hospital charges.  In particular, this research will test the hypotheses 

that hospital charges and length of stay for pediatric asthma patients are greater at 

proprietary hospitals  than at public and private non-profit hospitals; greater at large 

urban hospitals than small rural hospitals; greater at general hospitals than at children’s 

hospitals; and greater at teaching hospitals than non-teaching hospitals.   

Hospitals can be owned by the public or by private companies, and can be non-

profit or for-profit.  A hospital’s status as a for-profit institution or a non-profit institution 

affects a host of monetary and non-monetary incentives for the hospital’s mission, 

finances, and general operation (Meurer, et al., 1998).  For-profit hospitals are assumed to 

be motivated to make money on their patients and so they have less incentive to minimize 

costs.  For-profit hospitals tend to price their services far higher than their costs and to 

exhibit other behavior designed to maximize revenue (Schlesinger, w291).  Publicly-

owned and non-profit hospitals, on the other hand, are assumed to be less motivated by 

their bottom line, and so they will strive to keep charges and length of stay at lower 

levels.  Non-profit hospitals lack the monetary incentive to maximize profits, and 

therefore will be more resistant to finding ways to increase patient costs.  As a result, 
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publicly-owned and private non-profit hospitals will have shorter length of stay and lower 

hospital charges than proprietary hospitals, though both types of hospitals remain subject 

to insurers’ policies (Meurer, et al., 1998).   

Hospitals that are located in urban settings will have a longer length of stay and 

higher total charges than hospitals located in rural settings.  Urban hospitals tend to have 

more technology and other resources at their disposal to treat their patients.  To 

administer these additional services, patients will require a longer length of stay.  These 

extra services will drive up the cost of treating those patients.  Larger hospitals will have 

longer length of stay and higher hospital charges than smaller hospitals for similar 

reasons (Lorch, et al., 2004).   

Teaching hospitals will have a longer length of stay than non-teaching hospitals.  

Teaching hospitals tend to take extra time to treat their patients because their residents are 

learning how to become doctors.  This extra time will drive up the length of stay for 

patients in these hospitals.  Teaching hospitals also tend to order more tests.  These 

additional tests will increase both the amount of time that the patient spends in the 

hospital and the amount that hospitals charge their patients (Jones, 1985).  

Children’s hospitals will have a shorter length of stay and lower charges than 

general hospitals.  Since pediatric specialty hospitals confine their patients to children, 

their physicians are assumed to have more experience treating children with asthma.  This 

additional experience will enable physicians in children’s hospitals to diagnose and treat 

pediatric asthma patients with fewer unnecessary tests and services, which in turn will 

lead to shorter hospital stays and lower charges.   
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DATA  

 This research uses discharge data from the Healthcare Cost and Utilization 

Project’s Kids’ Inpatient Database from 2003.  HCUP is a federal-state-industry 

partnership that is sponsored by the Agency for Healthcare Quality and Research 

(AHRQ).  The dataset specifically used here, the KID, was designed to further study 

pediatric hospital utilization in the United States (Design, i).  The KID includes 

2,984,129 pediatric discharges from 3,438 hospitals across 36 states (Design, iv).  Of this 

number, 92,152 discharges are for children with asthma, which is the subpopulation of 

interest in this research.  When weighted, the national estimate of pediatric asthma 

patients is 156,456.  

For the purposes of this database, pediatric discharges include all patients who 

were admitted to the hospital aged 1 to 20.  The universe of hospitals from which patient 

data was collected were community, non-rehabilitative hospitals in 36 states in the United 

States in 2003.  Hospital type was coded using the definition provided by the American 

Hospital Association (AHA).  According to the AHA definition “all nonfederal, short-

term, general and other specialty hospitals, excluding hospital units of institutions” are 

considered community hospitals.  The KID’s sampling frame was further restricted to 

pediatric discharges from community, non-rehabilitative hospitals whose data could be 

matched in the AHA Annual Survey of Hospitals from 2003 (Design, 1-2).   

 The general design goal of the KID was to “to select a sample of pediatric 

discharges that accurately represents the target universe of U.S. community, non-

rehabilitation hospitals” (Design, i).  The KID was designed to ensure the dataset was 
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geographically dispersed, even though their hospital universe was limited to the 36 states 

who agreed to participate in HCUP and release their data for the KID.  To accurately 

represent all hospitals in the United States with a sample of hospitals that includes 

approximately three quarters of the states in the country, weights were constructed using 

the AHA hospital universe as their standard.  The weights use six hospital characteristics 

– geographic region, ownership, location, teaching status, bed size, and hospital type – 

from the AHA to post-stratify hospitals.  Using these weighted variables, one is able to 

estimate the relationship of health outcome variables like length of stay with hospital 

characteristics and these estimates will be representative of all US hospitals (Design, i). 

  The KID consists of a pediatric discharge sample that is drawn from all of the 

hospitals incorporated into the sampling frame. To ensure that the dataset was suitably 

representative of each hospital’s pediatric case-mix, pediatric discharges were stratified 

into three groups: uncomplicated in-hospital births, complicated in-hospital births, and 

pediatric non-birth.  Additionally, discharges were classified by state, hospital, DRG, and 

a random number within each DRG, and then randomly selected 10 percent of 

uncomplicated in-hospital births and 80 percent of other pediatric discharges from each 

hospital within the sampling frame (Design, ii-iii). 

 

ANALYSIS PLAN 

 This research focuses on how hospital characteristics impact length of stay and 

hospital charges in pediatric asthma patients.  The subpopulation of interest, therefore, is 

pediatric patients with asthma.  More specifically, this research focuses on patients 
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between the age of one and twenty who are treated for asthma, as either a primary or a 

secondary diagnosis.  All other observations are excluded from the dataset.  Since the 

KID includes 92,152 discharges for pediatric asthma, sufficient observations exist in the 

dataset to focus exclusively on children who are hospitalized with asthma. 

 This research uses ordinary least squares regression to examine the relationship of 

hospital characteristics with length of stay and hospital charges.  The relationship 

between these variables is anticipated to be linear in nature.  In particular, this research 

will construct two OLS models, one in which hospital charges is the dependent variable 

and one in which length of stay is the dependent variable.  Both dependent variables are 

important indicators of health outcomes.  The amount that a hospital charges a patient 

reflects in part the scope, sophistication, and intensity of treatment.  Length of stay, 

which is also linked to hospital charges, is related to hospital practice patterns as well as 

the severity of the illness (Meurer, et al. 1998).   

 The dependent variable in the first model is the patient’s length of stay in the 

hospital, and is also included in the hospital charges model as a control variable.  Length 

of stay is defined as the period between the admission date and the discharge date, and is 

calculated using the number of days as the time unit.  If a patient is discharged on the 

same day as admitted, then that patient’s length of stay is zero days.  Notably, the KID 

does not record a patient’s length of stay beyond 365 days; any patient who remains in 

the hospital for more than one year is recorded as having a length of stay of 365 days 

(Description, Core File, Vol. 1, 161).  Fortunately, there are no such patients in the 

dataset.   
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 The dependent variable in the second model is hospital charges.  Hospital charges 

are defined as the charges that a patient accrues during their stay in the hospital, and the 

patient’s total charges are rounded to the nearest dollar amount.  The patient’s total 

charges exclude professional fees but may include emergency department charges 

incurred prior to the patient’s admission into the hospital.  Notably, this variable reflects 

the amount that the hospital charges the patient for its services, not the payments that the 

patient or their insurer makes to the hospital (Description, Core File, Vol. 2, 106).  

Hospital charges reflect the amount that the hospital charges for a particular service but 

does not reflect their actual cost.  Hospitals typically charge insurers a higher amount and 

then insurers negotiate a lower price that more accurately represents the true cost of the 

services.  Additionally, hospitals often cross-subsidize the costs of more expensive 

services with payments from other services that the hospital provides. 

 Each model has almost identical control and explanatory variables.  The models 

include a number of hospital characteristics as explanatory variables, including 

ownership, level of urbanization, region, teaching status, size, and specialty designation.  

These features give rise to differences in mission, finances and general operation that can 

impact how a patient is treated in a hospital (Meurer, et al., 1998).  Additionally, the 

models control for a number of patient characteristics, including age, gender, race, type 

of insurance coverage, co-morbidities, and severity of illness.  Controlling for patient 

characteristics is particularly important considering that some hospitals may see a 

disproportionate number of patients with certain characteristics.  For example, large 

urban hospitals may see a higher proportion of severe asthma cases.   
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The two models differ in one respect; the hospital charges model controls for a 

patient’s length of stay.  Often, patients need to spend a longer period of time in a 

hospital because their doctors need to run more tests or perform more procedures; these 

additional tests and procedures drive up the cost of care.  Longer stays in a hospital, 

regardless of the number of tests and procedures done, also cost more money.  As a result 

of this indirect relationship, the hospital charges model controls for the amount of time 

that a patient remains in the hospital and therefore measures the relationship between 

hospital characteristics and hospital charges. 

 The categories for the hospital ownership variable were taken from the AHA 

Annual Survey of Hospitals.  The ownership variable has three categories: public, 

voluntary, and proprietary hospitals.  The public category is reserved for government 

hospitals that are non-federal.  The voluntary category contains hospitals that are private 

and non-profit.  Proprietary hospitals consist of private hospitals that are investor-owned 

and for-profit.  Inclusion of this variable is especially important because the party in 

control of a hospital can set priorities for a hospital, direct resources in a particular 

direction, and take other steps to influence the general operation and finances of a 

hospital (Description, Hospital File, 3). 

 A hospital’s teaching status is another important explanatory variable in both 

models and was also taken from the AHA Annual Survey of Hospitals.  In order to be 

considered a teaching hospital, a hospital must satisfy one of three conditions. The 

hospital must have a residency program that is approved by the American Medical 

Association; the hospital must be a Council of Teaching Hospitals member; or the 
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hospital’s ratio of full-time equivalent interns and residents to beds must be at least 0.25.  

Inclusion of this variable in the model is important because teaching residents to become 

doctors may influence how treatment is dispensed at these facilities; this may impact the 

scope and intensity of services that a patient receives, which will in turn be reflected in a 

patient’s hospital charges and length (Description, Hospital File, 3).  

Another hospital feature that the models take into consideration is where a 

hospital is located.  The hospital’s location is reflected in both the hospital’s geographical 

region and its level of urbanization.  To construct both variables, the KID uses 

information taken from the AHA Annual Survey of Hospitals.  The KID separates 

hospitals using the four US regions defined by the United States Census Bureau: the 

Northeast, Midwest, South and West.  The KID breaks down a hospital’s level of 

urbanization into two categories: urban and rural.  Hospitals are considered urban if they 

are located in a metropolitan statistical area (MSA), and are considered rural if they are 

located in a non-metropolitan statistical area.  Inclusion of the urbanization variable is 

important because the resources of an urban hospital may be greater in scope and 

intensity than those of a rural hospital.  Similarly, a hospital’s region could influence 

practice patterns within that hospital, such as its tendency to make certain types of 

resources available to its physicians.  The availability of these resources could impact 

how a patient is treated, the duration of their stay in the hospital, and the charges that a 

patient accrues while in the hospital (Description, Hospital File, 5-7).   

 A hospital’s size is included for similar reasons.  Smaller hospitals tend to have 

fewer resources than larger hospitals; the availability of these resources may impact a 
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patient’s hospital charges and length of stay (Lorch, et al., 2004).  The number of beds 

the hospital has is the measure of hospital size.  The KID groups hospitals into three bed 

size categories: small, medium, and large.  However, the KID does not use the same 

number to determine the cut off point for each hospital in the dataset.  Rather, the KID 

takes into consideration a hospital’s region, teaching status and location in determining 

the bed size category in which to place an individual hospital.  Rural hospitals have a 

tendency to be smaller; urban non-teaching hospitals are more likely to be medium-sized; 

and urban teaching hospitals are typically larger (Description, Hospital File, 2).  Different 

bed size cut off points for these hospitals are therefore more appropriate.  Because rural 

teaching hospitals are rare, rural hospitals were not differentiated by teaching status for 

the purposes of determining appropriate bed size cut off points.  Additionally, the bed 

size distributions for the urban and teaching categories have a tendency to vary by region.  

“The bed size cutoff points were chosen so that approximately one-third of the hospitals 

in a given region, location, and teaching status combination would fall within each bed 

size category.”  Establishing cut off points that differ based upon a hospital’s region, 

teaching status and location prevents some strata from having too few hospitals 

(Description, Hospital File, 2). 

 The last explanatory variable included in both models is specialty designation.  

Hospitals were placed into three categories based upon data provided by the National 

Association of Children’s Hospitals.  This variable specifies if a hospital is a children’s 

general hospital, a children’s specialty hospital, or a children’s unit within a general 

hospital.  Since pediatric specialty hospitals confine their patients to children, practice 
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patterns may differ at these hospitals when compared to general hospitals (Description, 

Hospital File, 23). 

 Both models also control for several important patient demographics, such as age, 

gender, race and type of insurance coverage.  The measure of age issued here reflects the 

patient’s age at his admission and is measured in years.  Controlling for age in both 

models is critical because a physician’s treatment strategy may depend upon the age of 

the patient.  Additionally, race and ethnicity are incorporated into the same variable, so a 

patient cannot be identified with both a race and an ethnicity (Description, Core File, Vol. 

1, 1).  A patient can be identified as white, black, Hispanic, Asian/Pacific Islander, or 

Native American (Description, Core File, Vol. 2, 86).  A patient’s insurance coverage is 

reported as Medicare, Medicaid, private insurance, or none (Description, Core File, Vol. 

2, 23).  Including age, gender, race, and type of insurance coverage in the model are 

particularly important because it is possible that a particular subgroup of children has 

more severe asthma and are systematically found in a specific type of hospital.  These 

more severe cases would tend to require a longer length of stay in the hospital and would 

accrue higher charges during that stay. 

 The models control for patient severity in two ways.  First, a pediatric patient may 

simply have a more severe asthma condition.  To take into consideration the severity of a 

patient’s asthma condition, the model controls for the patient’s all-payer severity 

diagnosis-related group (APS-DRG).  The APS-DRG is a measure of severity based upon 

resource intensity, with particular attention paid to length of stay and hospital charges, 

and can be used for all patients.  The APS-DRG classification splits patients into three 
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resource-based categories: no complication or co-morbidities, presence of a complication 

or co-morbidity, and presence of a major complication or co-morbidity (All-Payer, 1-3).  

Additionally, a pediatric asthma case may be more complicated if a patient has other 

conditions that are not directly related to their primary reason for admission, which in the 

context of this study is asthma.  These non-primary diagnoses may result in higher-

intensity and prolonged treatment in the hospital.  As a result, the models control for the 

frequency of co-morbidities in a particular patient.  

 The KID is comprised of three data files – the Inpatient Core file, the Hospital 

file, and the Disease Severity Measures file – that can be linked together.  Prior to linking 

the Core file and the Hospital file, all non-asthma pediatric patients were deleted from the 

Core file.  Children with asthma were identified through their Clinical Classifications 

Software (CCS) diagnosis category, which is a system based on ICD-9-CM codes.  

Patients are classified in the CCS asthma diagnosis category (128) if their diagnosis falls 

into one of the ICD-9-CM codes for asthma (Description, Core, 147).  Patients remained 

in the Core file if at least one of their possible fifteen diagnoses fell under the CCS 

asthma category.  Patients under the age of one were eliminated from the Core file.   

 The Severity file includes information on co-morbidities.  More specifically, this 

data file has dummy variables indicating the presence or absence of twenty nine distinct 

co-morbidities.  Prior to linking the Severity file with the Core and Hospital Files, co-

morbidity variables that were least common among pediatric asthma patients were 

eliminated.  To preserve the information contained in these variables, a new co-morbidity 
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variable was created.  This new variable counts the number of uncommon co-morbidities 

that each pediatric asthma patient had.   

  After the three data files were linked together, analysis was limited to children 

who had a primary diagnosis of asthma according to the CCS category, through the 

creation of a dummy variable for primary diagnosis.  The primary diagnosis dummy 

variable was coded one if the patient was classified in the CCS asthma category, and zero 

they were classified in any other CCS category.  Patients who had a secondary asthma 

diagnosis, for example, were excluded from the sample.  Within this restricted sample, 

information about non-primary diagnoses was incorporated in the regression model 

through the creation of a new diagnosis variable.  The new diagnosis variable counts the 

number of non-primary diagnoses that each asthma patient had.   

 The APS-DRG variable was also recoded.  The APS-DRG variable included six 

categories of interest for pediatric asthma patients.  Patients were divided into two groups 

by age.  Those over the age of seventeen were placed in one group, and those under the 

age of seventeen were placed in another group.  Within each age group, patients were 

placed in one of three categories based upon complications or co-morbidities.  Asthma 

patients with no complications or co-morbidities were classified as 960 or 980.  Asthma 

patients with at least one minor complication or co-morbidity were coded as 961 or 981.  

Asthma patients with at least one major complication or co-morbidity were classified as 

962 or 982 (All-Payer, 31).  The APS-DRG variable was recoded to eliminate the 

distinction between the two age groups, and then was further recoded with the creation of 
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three dummy variables that corresponded with the three levels of patient complication 

just described. 

 The specialty designation variable in the KID separates hospitals into four distinct 

specialty categories – children’s general hospital, children’s specialty hospital, non-

children’s hospital, and children’s unit within a general hospital (Description, Hospital, 

23).  However, the dataset includes few children’s specialty hospitals, and as a result, the 

sample had too few patients in these types of hospitals.  Patients treated in children’s 

general hospitals and children’s specialty hospitals were therefore collapsed into one 

category. 

  Two ordinary least squares regression models were specified, one in which 

length of stay was the dependent variable and one in which logged hospital charges was 

the dependent variable.  The models incorporated almost identical explanatory variables.  

The two models will differ in one respect; the hospital charges model includes a control 

variable for a patient’s length of stay.   Notably, length of stay and logged hospital 

charges had a moderate correlation coefficient of 0.50.  As a result, multicollinearity is 

not a major concern and length of stay is included in the hospital charges model. 

Additionally, since many of the explanatory variables, such as health insurance 

status, race, hospital specialty designation, hospital bed size, hospital region, hospital 

ownership, and the severity measure for APS-DRGs were categorical, dummy variables 

were created within each categorical variable.  The final models therefore included the 

dummy variables instead of the categorical variables.  Two F tests were also run on each 

model.  One tested the joint significance for all race categories, and the other tested the 
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joint significance for all insurance categories.  Additionally, the models used a weight 

variable to calculate national estimates.  

 Notably, severity of illness was controlled for in two ways.  The first measure of 

severity used the APS-DRG variable.  Severity of illness was also measured using the 

number of diagnoses a patient had in addition to their primary diagnosis of asthma.  The 

two measures of severity – the APS-DRG variable and the non-primary diagnoses 

variable – had a moderate correlation coefficient of 0.37.  As a result, multicollinearity is 

not a major concern and both severity measures are in the same model. 

 Additionally, as a result of the way in which hospitals were classified within the 

ownership variable, two version of each regression model were used.  Hospitals were 

divided into three categories when there were sufficient hospitals of each type.  More 

specifically, Southern rural, Southern urban non-teaching, and Western urban non-

teaching hospitals were separated into three different categories – proprietary, public, and 

private non-profit.  Midwestern rural and Western rural hospitals were classified as 

public or private (a collapsed category for proprietary and private non-profit hospitals).  

The remaining hospitals were not classified according to ownership (Design, 3).  Because 

hospitals in some regions of the country had more detailed information on ownership, 

two separate regressions were used.  In one model, all hospitals with information on 

ownership status were collapsed into two categories – public and private.  In a separate 

regression of only Southern and Western hospitals, the ownership variable distinguished 

between proprietary and private non-profit hospitals in addition to public hospitals. 

 



 24

DESCRIPTIVE RESULTS 

The average pediatric asthma patient spends approximately 2.3 days in the 

hospital and is charged approximately $7,648.86 for the duration of their stay.  Notably, 

60.52 percent of hospitalized pediatric asthma patients are male.  This figure fits into the 

larger context of children who suffer from asthma; in 2006, the prevalence rate of asthma 

for males under the age of 18 was 46 percent higher than the rate for females in the same 

age group (Trends, American Lung Association, 5).    

As shown in Table 1, over 50 percent of children admitted to the hospital for 

asthma are under the age of six .  The average age of children admitted to the hospital for 

asthma is 6.37 years.  However, the proportion of children under the age of four who are 

diagnosed with asthma is smaller than the proportion of children with this diagnosis in 

older age groups (Summary, National Health Interview Survey, 8).  Children between the 

ages of 5 and 17 have the highest prevalence rate of asthma – 106.3 per 1,000 in 2006 

(Trends, American Lung Association, 5).  Notably, younger children tend to be 

hospitalized for asthma with greater frequency than older children, but their length of stay 

tends to be shorter and the charges that they accrue while in the hospital tend to be 

smaller.  This suggests that older pediatric asthma patients are hospitalized less 

frequently, but that when they are hospitalized their condition is more serious, requiring 

more services and a longer duration in the hospital.   

The vast majority of pediatric asthma patients admitted to the hospital are insured 

by either Medicaid or by private insurance.  Among children hospitalized with asthma, 

Medicaid covers approximately 46.09 percent and private insurance covers 
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approximately 44.89 percent (Table 2).  Though children admitted to the hospital are 

evenly split between Medicaid recipients and private health insurance recipients, children 

with Medicaid coverage tend to suffer from asthma more in general than children with 

private insurance.  More specifically, in 2002, 12.3 percent of children under the age of 

18 who are covered by Medicaid have asthma, whereas only eight percent of children 

under the age of 18 who are covered under private insurance have asthma (Summary 8).  

Though these two populations tend to be hospitalized at the same rate, children with 

private health insurance tend to stay in the hospital for a shorter length of time than 

children with Medicaid coverage.  Children with private health insurance typically have a 

more regular source of care when compared to children with Medicaid (Newacheck, et 

al., 1998).  This lack of care outside of the hospital may result in Medicaid patients 

remaining in the hospital for a longer period of time.  Remarkably, the charges that each 

population accrues are fairly even.   

Over one-third of children hospitalized with asthma are white.  Black children 

comprise 32.38 percent of pediatric asthma patients, and Hispanic children account for 

20.77 percent of pediatric patients who are admitted to the hospital with asthma (Table 

3).  In the larger context of children who suffer from asthma, 17.4 percent of non-

Hispanic black children have been diagnosed with asthma; only 12.6 percent of Hispanic 

children and 11.4 percent of non-Hispanic white children have been diagnosed with 

asthma (Summary, National Health Interview Survey, 8).  Though the length of stay 

among each racial population is fairly even, they diverge by hospital charges.  Hospital 

charges for white children and Native American children are much lower on average - 
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$6,980.33 and $6,595.14, respectively.  Black children accrue an average of $7,974.23 in 

charges, and Asian children average $8,188.19 in charges.  Hispanic children accrue the 

highest hospital charges on average - $9,541.73. 

A significant majority of pediatric asthma patients, approximately 68.24 percent, 

are admitted into non-children’s general hospitals.  About 15.68 percent of pediatric 

asthma patients are admitted to a children’s unit within a general hospital, and 16.08 

percent are admitted to a children’s general or specialty hospital (Table 4).  Children 

admitted to a non-children’s hospital tend to have a shorter length of stay and have lower 

hospital charges than those admitted to a children’s general hospital or a children’s 

specialty unit within a general hospital.  This suggests that pediatric asthma patients in 

non-children’s general hospitals have less serious conditions than children in other 

hospitals.   

Nearly 60 percent of pediatric asthma patients are admitted to large hospitals, and 

28.80 percent are admitted to medium-size hospitals.  The remainder, approximately 

15.83 percent, are treated in small hospitals (Table 5).  Pediatric asthma patients in small 

hospitals tend to stay in the hospital for a shorter period of time, and have lower charges, 

than those who are admitted to medium and large hospitals.  This suggests that pediatric 

patients in medium and large hospitals could have more serious conditions, though it 

could also be the result of small hospitals having fewer resources with which to treat their 

patients.  Hospitals with fewer resources would have less opportunity to administer tests 

and treatments to their patients, thereby limiting the patient’s hospital charges and length 

of stay. 
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A significant portion of pediatric asthma patients are also treated in urban 

hospitals rather than in rural hospitals.  More specifically, 85.70 percent of these patients 

are admitted to hospitals in an urban setting, and the remainder are admitted to hospitals 

in a rural setting, as shown in Table 6.  Additionally, children who are admitted to an 

urban hospital for asthma tend to stay longer and accrue higher charges than their 

counterparts in rural hospitals.  Similar to the relationship between small and large 

hospitals, this circumstance could be the result of urban patients having more serious 

conditions or urban hospitals having more resources with which to treat their patients.  

The scope of a hospital’s resources would therefore impact a patient’s length of stay and 

hospital charges.   

Just over half of pediatric asthma patients are admitted to teaching hospitals, and 

the remainder are admitted to non-teaching hospitals.  More specifically, teaching 

hospitals treat 55.60 percent of pediatric asthma patients, and non-teaching hospitals treat 

44.40 percent of pediatric asthma patients, as shown in Table 7.  Notably, children 

admitted to teaching hospitals for asthma have a longer length of stay and have higher 

charges than their counterparts in non-teaching hospitals.  This suggests that pediatric 

asthma patients in teaching hospitals have more serious conditions than those in non-

teaching hospitals.  Urban teaching hospitals in particular tend to care for a greater 

number of pediatric asthma patients who reside in low-income neighborhoods, lack 

insurance, or are Medicaid recipients, than urban non-teaching hospitals (Meurer, et al., 

1998).  These differences in patient demographics could account for the gap in length of 

stay and charges.  Additionally, this trend could also indicate that teaching hospitals 
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simply run more tests and therefore need a longer period of time to treat their patients 

than non-teaching hospitals.   

 

Table 1: Length of Stay and Charges for Pediatric Asthma Patients, By Age  
Age (Years) 1-2  3-6  7-10   11-15  16-20  

Length of Stay       
O Days (%) 3.42 3.57 2.72 2.65 3.60
1-2 Days (%) 66.98 68.95 62.29 58.74 58.13
3-5 Days (%) 26.51 24.77 30.45 33.18 32.58
6-9 Days (%) 2.61 2.35 3.86 4.62 4.71
10 Days or More (%) 0.48 0.36 0.69 0.81 0.98
Number of Patients 51,126 40,390 29,918 21,286 12,853
Proportion of Total 
Patients (%) 

32.86 25.96 19.23 13.68 8.26

Total Charges       
$0-2,000 (%) 8.35 8.72 4.60 5.18 5.03
$2,001-4,000 (%) 29.69 31.44 25.17 24.23 23.91
$4,001-6,000 (%) 23.54 24.00 22.53 23.00 21.61
$6,001-9,000 (%) 17.81 17.59 19.70 19.23 20.43
$9,001-13,000 (%) 10.69 9.42 13.11 12.86 13.03
$13,001-20,000 (%) 6.05 5.44 8.51 8.66 8.53
More than $20,000 
(%) 

3.88 3.40 6.38 6.84 7.47

Number of Patients 50,482 40,085 29,256 21,036 12,670
Proportion of Total 
Patients 

32.88 26.11 19.06 13.70 8.25

Source: HCUP’s KID for 2003 
Obs: 155,574; Missing: 882.59 (Length of Stay) 
Obs: 153,529; Missing: 2,927.07 (Charges) 
Weighted 
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Table 2: Length of Stay and Charges for Pediatric Asthma Patients, By 
Insurance Status 

Primary Payer Medicare Medicaid Private 
Insurance 

Self-Pay No 
Charge 

Length of Stay       
O Days (%) 6.97 2.86 3.48 4.99 3.81
1-2 Days (%) 54.11 62.18 67.54 65.29 59.94
3-5 Days (%) 31.70 30.70 25.65 26.74 29.39
6-9 Days (%) 3.68 3.56 2.90 2.73 6.36
10 Days or More 
(%) 

3.54 0.70 0.44 0.25 0.51

Number of 
Patients 

193 71,991 70,113 7,654 342

Proportion of 
Total Patients 

0.12 46.09 44.89 4.90 0.22

Average (Days) 2.75 2.40 2.19 2.14 2.44
Total Charges       
$0-2,000 (%) 7.23 6.59 7.68 5.78 7.68
$2,001-4,000 (%) 33.20 27.14 28.87 29.10 25.33
$4,001-6,000 (%) 25.23 23.69 22.61 23.40 20.19
$6,001-9,000 (%) 11.09 18.80 18.08 19.37 19.52
$9,001-13,000 
(%) 

7.59 11.78 10.90 11.06 12.81

$13,001-20,000 
(%) 

6.27 7.05 6.91 6.60 8.63

More than 
$20,000 (%) 

9.39 4.95 4.95 4.70 5.84

Number of 
Patients 

191 71,571 68,469 7,603 342

Proportion of 
Total Patients 

0.12 46.46 44.45 4.94 0.22

Average ($) 8,188.24 7,726.41 7,512.76 7,376.39 9,053.97
Source: HCUP’s KID for 2003 
Obs: 156,201; Missing: 255.29 (Length of Stay) 
Obs: 154,045; Missing: 2,410.95 (Charges) 
Weighted 
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Table 3: Length of Stay and Charges for Pediatric Asthma Patients, By Race 
Race White Black Hispanic Asian or 

Pacific 
Islander 

Native 
American 

Length of Stay           
O Days (%) 3.27 2.93 2.62 3.79 1.87
1-2 Days (%) 66.72 62.85 59.78 67.78 62.16
3-5 Days (%) 26.32 30.17 32.88 25.06 30.25
6-9 Days (%) 3.07 3.44 4.00 2.89 5.06
10 Days or More 
(%) 

0.62 0.60 0.71 0.48 0.66

Number of 
Patients 

44,416 38,112 24,074 2,194 505

Proportion of 
Total Patients 

38.32 32.88 20.77 1.89 0.44

Average (Days) 2.25 2.36 2.49 2.16 2.48
Total Charges       
$0-2,000 (%) 9.87 5.58 2.66 6.34 9.44
$2,001-4,000 (%) 31.17 27.05 17.09 26.06 33.73
$4,001-6,000 (%) 22.69 23.72 22.53 22.17 23.00
$6,001-9,000 (%) 16.91 18.82 23.17 19.29 15.34
$9,001-13,000 
(%) 

9.85 11.59 16.27 12.32 8.28

$13,001-20,000 
(%) 

5.50 7.81 10.52 7.41 7.67

More than 
$20,000 (%) 

4.01 5.43 7.76 6.42 2.54

Number of 
Patients 

44,026 37,725 23,728 2,123 505

Proportion of 
Total Patients 

38.41 32.91 20.70 1.85 0.44

Average ($) 6,980.33 7,974.23 9,541.73 8,188.19 6,595.14
Source: HCUP’s KID for 2003 
Obs: 115,921; Missing: 40,535.56 (Length of Stay) 
Obs: 114,635; Missing: 41,821.23 (Charges) 
Weighted 
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Table 4: Length of Stay and Charges for Pediatric Asthma Patients, By Hospital 
Specialty 

Specialty 
Designation 

Non-Children’s 
Hospital 

Children's 
General/Specialty

Children's Unit 

Length of Stay       
O Days (%) 3.28 3.44 3.06
1-2 Days (%) 65.25 65.16 61.74
3-5 Days (%) 28.53 25.87 29.31
6-9 Days (%) 2.61 4.35 4.87
10 Days or More (%) 0.33 1.18 1.02
Number of Patients 101,712 23,965 23,363
Proportion of Total 
Patients 

68.24 16.08 15.68

Average (Days) 2.23 2.37 2.49
Total Charges    
$0-2,000 (%) 8.56 3.22 4.57
$2,001-4,000 (%) 29.59 25.00 21.56
$4,001-6,000 (%) 23.24 23.16 21.72
$6,001-9,000 (%) 18.06 19.50 20.15
$9,001-13,000 (%) 10.67 13.18 13.38
$13,001-20,000 (%) 6.30 8.07 9.81
More than $20,000 
(%) 

3.58 7.87 8.82

Number of Patients 99,757 23,954 23,193
Proportion of Total 
Patients 

67.91 16.31 15.79

Average ($) 6,821.61 9,259.92 9,946.43
Source: HCUP’s KID for 2003 
Obs: 149,040; Missing: 7,415.80 (Length of Stay) 
Obs: 146,904; Missing: 9,551.86 (Charges) 
Weighted 
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Table 5: Length of Stay and Charges for Pediatric Asthma Patients, By Hospital 
Bed Size 

Bed Size Small Medium Large 
Length of Stay       
O Days (%) 3.89 3.19 3.12
1-2 Days (%) 69.18 64.10 63.65
3-5 Days (%) 23.85 28.74 29.32
6-9 Days (%) 2.56 3.36 3.35
10 Days or More (%) 0.52 0.62 0.56
Number of Patients 24,246 44,125 84,815
Proportion of Total 
Patients 

15.83 28.80 55.37

Average (Days) 2.13 2.32 2.33
Total Charges    
$0-2,000 (%) 8.45 7.21 6.61
$2,001-4,000 (%) 34.58 25.74 27.01
$4,001-6,000 (%) 23.88 22.48 23.18
$6,001-9,000 (%) 16.85 18.39 19.20
$9,001-13,000 (%) 8.76 12.28 11.64
$13,001-20,000 (%) 4.37 7.85 7.36
More than $20,000 
(%) 

3.11 6.05 5.00

Number of Patients 23,977 43,542 83,512
Proportion of Total 
Patients 

15.88 28.83 55.29

Average ($) 6,277.31 8,224.22 7,744.95
Source: HCUP’s KID for 2003 
Obs: 153,186; Missing: 3,269.93 (Length of Stay) 
Obs: 151,031; Missing: 5,425.58 (Charges) 
Weighted 

 

 

 

 

 



 33

 

Table 6: Length of Stay and Charges for Pediatric Asthma Patients, By 
Urbanization Level 

Level of 
Urbanization 

Rural Urban 

Length of Stay     
O Days (%) 2.61 3.37
1-2 Days (%) 67.03 64.26
3-5 Days (%) 28.23 28.30
6-9 Days (%) 1.99 3.44
10 Days or More (%) 0.14 0.64
Number of Patients 21,906 131,280
Proportion of Total 
Patients 

14.30 85.70

Average (Days) 2.18 2.32
Total Charges   
$0-2,000 (%) 15.23 5.70
$2,001-4,000 (%) 41.40 25.56
$4,001-6,000 (%) 22.59 23.18
$6,001-9,000 (%) 12.64 19.60
$9,001-13,000 (%) 5.31 12.39
$13,001-20,000 (%) 2.22 7.84
More than $20,000 
(%) 

0.61 5.74

Number of Patients 21,794 129,237
Proportion of Total 
Patients 

14.43 85.57

Average ($) 4,537.49 8,175.03
Source: HCUP’s KID for 2003 
Obs: 153,186; Missing: 3,269.93 (Length of Stay) 
Obs: 151,031; Missing: 5,425.58 (Charges) 
Weighted 
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Table 7: Length of Stay and Charges for Pediatric Asthma Patients, By 
Teaching Status 

Teaching Status Non-Teaching Hospital Teaching Hospital 
Length of Stay     
O Days (%) 3.06 3.42
1-2 Days (%) 65.70 63.82
3-5 Days (%) 28.60 28.04
6-9 Days (%) 2.37 3.91
10 Days or More (%) 0.27 0.82
Number of Patients 68,014 85,172
Proportion of Total 
Patients 

44.40 55.60

Average (Days) 2.22 2.35
Total Charges   
$0-2,000 (%) 9.49 5.13
$2,001-4,000 (%) 30.25 25.90
$4,001-6,000 (%) 22.48 23.58
$6,001-9,000 (%) 17.96 19.11
$9,001-13,000 (%) 10.50 12.07
$13,001-20,000 (%) 6.20 7.69
More than $20,000 
(%) 

3.12 6.52

Number of Patients 67,405 83,626
Proportion of Total 
Patients 

44.63 55.37

Average ($) 6,589.48 8,505.04
Source: HCUP’s KID for 2003 
Obs: 153,186; Missing: 3269.93 (Length of Stay) 
Obs: 151,031; Missing: 5,425.58 (Charges) 
Weighted 

 
 

REGRESSION RESULTS 

 This research uses ordinary least squares regression to examine the relationship of 

hospital characteristics with length of stay and hospital charges.  The relationship 
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between these variables was anticipated to be linear in nature.  In particular, this research 

constructed two OLS models, one in which hospital charges was the dependent variable 

and one in which length of stay was the dependent variable.   

The multivariate regression results in Table 8 show the effect of patient and 

hospital characteristics on the length of stay for 66,442 pediatric asthma patients in the 

United States.1  Since the model uses a weighted variable, the results provide a national 

estimate of these effects.  The model controls for patient characteristics that impact length 

of stay, such as age, gender, race, insurance status, and severity of illness.  Overall, the 

model is able to explain 13.21 percent of the variation in length of stay for these children. 

This model is able to explain how a host of patient characteristics, including age 

and gender, impact length of stay for children with asthma.  A child’s age has a modest 

impact on length of stay.  A one year increase in age lengthens a pediatric asthma 

patient’s hospital stay by 0.028 days.2  This result shows that holding severity of illness 

and other patient characteristics constant older children spend a longer period of  time in 

the hospital than younger children.  The length of stay for female children with asthma is 

also 0.062 higher than the length of stay for male children.  This result shows that when 

other patient characteristics are fixed, female children still have a slightly longer stay in 

the hospital than male children. 

Additionally, race and ethnicity also has an impact on a patient’s length of stay.  

Black, Hispanic, and Native American children with asthma remain in the hospital for a 

 
1 Though the model is weighted for national estimates, this figure is an unweighted estimate. 
2 The results are significant at the five percent level unless otherwise indicated. 
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longer period of time than white children.  Hispanic and Native American children have a 

particularly long length of stay.  On average, Hispanic children stay in the hospital 0.183 

days longer than white children, and the length of stay for Native American children is 

0.220 days higher than the length of stay for white children.  Black children remain in the 

hospital for 0.080 days more than white children.  The coefficient for Asian children was 

statistically insignificant.  However, the results of an F test on all race categories in the 

model show that these variables are jointly statistically significant and that race therefore 

affects the length of stay for pediatric asthma patients. 

Significant differences also exist among children with different types of health 

insurance.  For pediatric asthma patients whose family pays for their care themselves, the 

length of stay is shortest.  These children stay in the hospital for 0.202 days fewer than 

children with Medicaid.  Children with a private health insurance spend a longer period 

of time in the hospital.  These patients remain in the hospital for 0.128 fewer days than 

children with Medicaid.  Children who are covered by Medicare have the highest length 

of stay; they remain in the hospital for 0.435 days more than Medicaid recipients.  The 

wide gap between Medicare patients and Medicaid patients could be the result of 

differences in the eligibility requirements of each program.  Children who are covered 

under Medicare may have more serious conditions that complicate their asthma 

treatment.  Moreover, the results of an F test on all insurance categories in the model 

show that these variables are jointly statistically significant and that insurance status 

therefore affects the length of stay for pediatric asthma patients.     
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The results also show that the severity of a child’s asthma condition has a strong 

effect on length of stay.  In the first measure of severity, where the seriousness of the 

patient’s condition is determined by their APS-DRG category, pediatric asthma patients 

with at least one major co-morbidity or complication spend a particularly long period of 

time in the hospital.  Their length of stay is 0.356 days longer than the hospital stay of 

their counterparts without a co-morbidity or complication.  Pediatric asthma patients with 

at least one minor co-morbidity or complication spend 0.050 fewer days in the hospital 

than their counterparts without a co-morbidity or complication.  However this result is 

only significant at the ten percent level.  The second measure of illness severity, which 

counts the number of non-primary diagnoses that the patient has, also has a strong effect 

on length of stay.  For each additional non-primary diagnosis that a pediatric asthma 

patient has, length of stay increases by 0.400 days.   

 The results in Table 8 also show the effect of hospital characteristics on the length 

of stay for pediatric asthma patients.  Hospital teaching status has an effect on length of 

stay for pediatric asthma patients.  Specifically, teaching hospitals keep children with 

asthma for 0.076 days longer than non-teaching hospitals – even after controlling for 

severity of illness and other patient characteristics.   

After controlling for patient characteristics, the specialty designation of the 

hospital in which children are admitted for asthma has an impact on how long these 

patients spend in the hospital.  More specifically, the length of stay for children who are 

admitted to a children’s general or specialty hospital is 0.220 days higher than the length 

of stay for children who are admitted to a general hospital.  Children admitted to a 
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children’s specialty unit within a general hospital also spend more time in the hospital.  

The length of stay for these children is 0.106 days higher than the length of stay for 

children who are admitted to a non-children’s specialty unit of a general hospital.   

 The size of the hospital in which pediatric asthma patients are admitted also 

affects their length of stay, even after controlling for patient characteristics.  Children 

with asthma have shorter lengths of stay in small and medium-size hospitals than in large 

hospitals.  In particular, large hospitals keep their pediatric asthma patients for 0.239 

more days than small hospitals do.  The length of stay for children in medium-size 

hospitals is slightly less than the length of stay for large hospitals.  More specifically, 

medium-size hospitals keep their pediatric asthma patients for 0.174 more days than 

small hospitals do.   

 Hospital location also impacts the length of stay for pediatric asthma patients.  A 

hospital’s level of urbanization has a moderately strong effect on length of stay for 

children with asthma amass.  More specifically, children admitted to a hospital in an 

urban setting spend 0.097 days more in the hospital than children admitted to rural 

hospitals – even after controlling for severity of illness and other patient characteristics.   

The region of the country also plays a role in how long pediatric asthma patients 

stay in the hospital.  In particular, hospitals in the South and especially the Northeast 

keep their pediatric asthma patients for a longer period of time than hospitals in the 

Midwest and the West.  More specifically, the length of stay for children admitted to 

Northeastern hospitals is 0.356 days longer than the length of stay for children admitted 

to western hospitals.  For children in Southern hospitals, length of stay is 0.200 days 
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longer than for children in Western hospitals.  Length of stay for hospitals in the Midwest 

is 0.071 days less than the length of stay for hospitals in the West, though this result is 

only statistically significant at the 10 percent significance level.  

 The multivariate regression results in Table 9 show the effect of patient and 

hospital characteristics on the hospital charges for 65,560 pediatric asthma patients in the 

United States.3  Since the model uses a weighted variable, its results provide a national 

estimate of these effects.  The model controls for patient characteristics that impact length 

of stay, such as age, gender, race, insurance status, and severity of illness.  Overall, the 

model is able to explain 51.72 percent of the variation in hospital charges for these 

children. 

This model shows how a number of patient characteristics, such as age and 

gender, impact the amount of charges that children with asthma accrue in the hospital.  A 

child’s age has a modest impact on the amount that a hospital charges.  A one year 

increase in a pediatric asthma patient’s age increases hospital charges by 1.07 percent.  

Female children with asthma accrue 1.13 percent more charges than male patients with 

asthma.     

 Additionally, black, Hispanic, and Asian children have higher hospital charges 

than white children.  Notably, Hispanic children accrue especially high hospital charges 

when compared to white, black and Asian children.  More specifically, hospitals charge 

19.54 percent more for Hispanic children than for white children.  Black pediatric asthma 

patients are charged 10.03 percent more than white pediatric asthma patients, and Asian 

 
3 Though the model is weighted for national estimates, this figure is an unweighted estimate. 
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children with asthma accrue 7.40 percent more than white children with asthma.  The 

coefficient for Native American children was not statistically significant.  However, the 

results of an F test on all race categories in the model show that these variables are jointly 

statistically significant and that race therefore affects the length of stay for pediatric 

asthma patients.     

 The impact of insurance status on hospital charges is less clear.  The coefficients 

for Medicare recipients and for children whose family pay for their services directly were 

not statistically significant.  However, the results of an F test on all insurance categories 

in the model show that these variables are jointly statistically significant and that 

insurance status therefore affects the length of stay for pediatric asthma patients.   The 

coefficient for children covered under private insurance was statistically significant at the 

five percent level.  Children covered by private insurance have 4.13 percent higher 

charges than children covered by Medicaid.   

 Notably, the results show that the severity of a child’s asthma condition has a 

strong effect on length of stay.  Using the APS-DRG measure of severity, pediatric 

asthma patients with at least one major co-morbidity or complication have 13.92 percent 

higher hospital charges than their counterparts without any co-morbidities or 

complications.  The difference in charges between patients with at least one minor co-

morbidity or complication and patients without any co-morbidities or complications is 

smaller; the former accrue 9.72 percent higher charges than the latter.  The other measure 

of severity – the patient’s number of non-primary diagnoses – has a much smaller impact 
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how much a hospital charges pediatric asthma patients.  For each additional non-primary 

diagnosis that a patient has, their hospital charges increase by 2.15 percent.   

 The results in Table 2 also show the effect of hospital characteristics on how 

much pediatric asthma patients are charged in the hospital, controlling for severity of 

illness and other patient characteristics.  The teaching status of a hospital impacts the 

amount that hospital charges its pediatric patients with asthma.  More specifically, 

teaching hospitals charge children with asthma 3.65 percent more than non-teaching 

hospitals do. 

 A hospital’s specialty designation also affects the amount of charges that children 

with asthma accrue while in the hospital – even after controlling for patient 

characteristics.  Pediatric asthma patients admitted to children’s general or specialty 

hospitals accumulate the most charges.  More specifically, children with asthma who are 

in these hospitals have 30.97 percent higher charges than their counterparts in general 

hospitals.  The gap between pediatric asthma patients admitted to a children’s unit of a 

general hospital and those admitted to general hospitals is much smaller; the former 

amass 14.40 percent more in hospital charges than the latter.       

 After controlling for patient characteristics, the size of the hospital in which 

pediatric asthma patients are admitted also has an effect on the amount that those patients 

are charged.  Small hospitals charge their pediatric asthma patients much less than large 

and medium-size hospitals do.  In particular, pediatric asthma patients in medium size 

hospitals accrue 18.62 percent more in charges than their counterparts in small hospitals.  

Charges for pediatric asthma patients in large hospitals more closely are much higher 
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than charges in small hospitals.  More specifically, children with asthma who are 

admitted to large hospitals accumulate 25.75 percent more in charges than the pediatric 

asthma patients of small hospitals. 

 A hospital’s location also has an impact on the amount that it charges its pediatric 

asthma patients.  A hospital’s level of urbanization has a particularly strong effect on the 

amount of charges that children with asthma amass during their hospital stay.  Urban 

hospitals charge their pediatric asthma patients 33.30 percent more than rural hospitals 

charge their pediatric asthma patients – even after controlling for patient characteristics.   

The region of the country in which a hospital is located also affects the amount 

that a hospital charges its pediatric asthma patients.  Western hospitals charge their 

pediatric asthma patients much more than hospitals in the rest of the United States.  In 

particular, children with asthma who are admitted to hospitals in the Midwest accrue 

37.80 percent less in charges than their counterparts in Western hospitals.  The difference 

in charges between pediatric asthma patients in Southern hospitals and in Western 

hospitals is much lower; the former amass 22.18 percent less in charges than the latter.  

The gap between pediatric asthma patient charges in Northeastern and Western hospitals 

is much smaller.  In particular, Northeastern hospitals accumulate 9.29 percent less in 

charges than their Western counterparts.   

Two specifications of the length of stay model were used because hospitals in 

some regions of the country had more detailed information on ownership.  In one model, 

all hospitals with information on ownership status were collapsed into two categories – 

public and private.  In this model, the effect of hospital ownership on length of stay was 
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not statistically significant.  Since hospital ownership was poorly measured in this model, 

an alternative specification of the length model was used.  This model was restricted to 

hospitals in the South and West, where many of the hospitals were divided into three 

ownership categories – public, private non-profit, and proprietary.  These results, found 

in Table 10, show that children admitted to publicly-owned hospitals spend 0.121 days 

fewer in the hospital than children admitted to proprietary hospitals, but spend 0.062 days 

more in the hospital than children admitted to private non-profit hospitals.  However, the 

latter result is only statistically significant at the 10 percent level.   

Likewise, two specifications of the hospital charges model were used.  After controlling 

for patient characteristics, hospital ownership status was status was statistically 

significant in the original specification of the model.  Children with asthma who are 

admitted to privately-owned hospitals accrue 6.92 percent higher charges than their 

counterparts in publicly-owned hospitals.  In an alternative specification of the model that 

only includes hospitals in the South and in the West, however, ownership status is 

divided into three categories: publicly-owned, private non-profit, and proprietary.  In this 

model, proprietary hospitals charge their pediatric asthma patients significantly more than 

publicly-owned and private non-profit hospitals do, as shown in Table 11.  More 

specifically, children with asthma who are admitted to proprietary hospitals accrue 32.95 

percent more in charges than their counterparts in publicly-owned hospitals.  The gap 

between private non-profit hospitals and publicly-owned hospitals is much smaller; 

pediatric asthma patients in the former amass 6.21 percent less in charges than publicly-

owned hospitals. 
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Table 8: Length of Stay By Hospital and Patient Characteristics 

  Coefficient Standard Error 
Age 0.0276 ** 0.0014 
Insurance Type    
     Medicare 0.4349 ** 0.2070 
     Private -0.1284 ** 0.0149 
     Self pay -0.2021 ** 0.0315 
     No Charge -0.1771  0.1330 
Race/Ethnicity    
     Black 0.0804 ** 0.0173 
     Hispanic 0.1826 ** 0.0197 
     Asian 0.0056  0.0532 
     Native American 0.2199 ** 0.1018 
Gender    
     Female 0.0618 ** 0.0139 
Hospital Specialty Designation    
     Children’s General/Specialty 0.2203 ** 0.0255 
     Children’s Unit 0.1061 ** 0.0226 
Hospital Bed Size    
     Large 0.2386 ** 0.0239 
     Medium 0.1736 ** 0.0230 
Hospital Urbanization    
     Urban 0.0972 ** 0.0246 
Region    
     Northeast 0.3557 ** 0.0256 
     Midwest -0.0708 ** 0.0288 
     South 0.1995 ** 0.0213 
Hospital Teaching Status    
     Teaching 0.0757 ** 0.0249 
Hospital Ownership    
     Private -0.0026  0.0317 
APS-DRG    
     Major CC                                   0.3562 ** 0.0187 
     Minor CC -0.0501 * 0.0295 
Non-Primary Diagnoses 0.4001 ** 0.0053 
Source:  HCUP’s KID for 2003 
Obs: 66,442; Missing 25,710 
R-Squared: 0.1321 
* Significant at 10%; ** Significant at 5% 
Weighted Coefficients; Unweighted Observations and Missing 
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Table 9: Hospital Charges By Hospital and Patient Characteristics 
  Coefficient Standard Error 
Length of Stay 0.2367 ** 0.0012 
Age 0.0107 ** 0.0004 
Insurance Type    
     Medicare -0.0457  0.0627 
     Private 0.0413 ** 0.0045 
     Self pay 0.0562 ** 0.0095 
     No Charge -0.0125  0.0401 
     Other 0.0190  0.0117 
Race/Ethnicity    
     Black 0.1003 ** 0.0052 
     Hispanic 0.1954 ** 0.0060 
     Asian 0.0740 ** 0.0163 
     Native American -0.0385  0.0308 
Gender    
     Female 0.0113 ** 0.0042 
Hospital Specialty Designation    
     Children’s General/Specialty 0.3097 ** 0.0078 
     Children’s Unit 0.1440 ** 0.0069 
Hospital Bed Size    
     Large 0.2575 ** 0.0072 
     Medium 0.1862 ** 0.0070 
Hospital Urbanization    
     Urban 0.3330 ** 0.0075 
Region    
     Northeast -0.0929 ** 0.0079 
     Midwest -0.3780 ** 0.0089 
     South -0.2218 ** 0.0066 
Hospital Teaching Status    
     Teaching 0.0365 ** 0.0075 
Hospital Ownership    
     Private 0.0692 ** 0.0096 
APS-DRG    
     Major CC                                   0.1392 ** 0.0057 
     Minor CC 0.0972 ** 0.0089 
Non-Primary Diagnoses 0.0215 ** 0.0017 
Source:  HCUP’s KID for 2003 
Obs: 65,560; Missing 26,592 
R-Squared: 0.5172 
* Significant at 10%; ** Significant at 5% 
Weighted Coefficients; Unweighted Observations and Missing 
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Table 10: Length of Stay By Hospital and Patient Characteristics (Restricted) 

  Coefficient Standard Error 
Age 0.0256 ** 0.0019 
Insurance Type    
     Medicare 0.0381  0.3524 
     Private -0.0972 ** 0.0200 
     Self pay -0.2464 ** 0.0452 
     No Charge -0.2046  0.1764 
     Other 0.1495 ** 0.0474 
Race/Ethnicity    
     Black -0.0190  0.0232 
     Hispanic 0.1315 ** 0.0249 
     Asian -0.0349  0.0695 
     Native American 0.1138  0.1285 
Gender    
     Female 0.0751 ** 0.0188 
Hospital Specialty Designation    
     Children’s General/Specialty 0.4078 ** 0.0329 
     Children’s Unit 0.1255 ** 0.0355 
Hospital Bed Size    
     Large 0.2102 ** 0.0321 
     Medium 0.0600 ** 0.0298 
Hospital Urbanization    
     Urban 0.0344  0.0320 
Region    
     South 0.2094 ** 0.0224 
Hospital Teaching Status    
     Teaching -0.0828  0.2354 
Hospital Ownership    
     Private Non-Profit -0.0624 * 0.0357 
     Proprietary 0.1215 ** 0.0388 
APS-DRG    
     Major CC                                   -0.2133 ** 0.0243 
     Minor CC -0.1358 ** 0.0370 
Non-Primary Diagnoses 0.4297 ** 0.0066 
Source:  HCUP’s KID for 2003 (Southern and Western Hospitals only) 
Obs: 36,739; Missing 13,427  
R-Squared: 0.1579 
* Significant at 10%; ** Significant at 5% 
Weighted Coefficients; Unweighted Observations and Missing 
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Table 11: Hospital Charges By Hospital and Patient Characteristics 
(Restricted) 

  Coefficient Standard Error 
Length of Stay 0.2459 ** 0.0015 
Age 0.0109 ** 0.0006 
Insurance Type    
     Medicare -0.0270  0.1029 
     Private -0.0041 ** 0.0059 
     Self pay 0.0330 ** 0.0133 
     No Charge 0.2770 * 0.0515 
     Other -0.0114 ** 0.0139 
Race/Ethnicity    
     Black 0.0855 ** 0.0068 
     Hispanic 0.1577 ** 0.0074 
     Asian 0.0624 ** 0.0209 
     Native American -0.0832 ** 0.0375 
Gender    
     Female 0.0058 ** 0.0055 
Hospital Specialty Designation    
     Children’s General/Specialty 0.2647 ** 0.0098 
     Children’s Unit -0.0747 ** 0.0105 
Hospital Bed Size    
     Large 0.2539 ** 0.0095 
     Medium 0.1798 ** 0.0088 
Hospital Urbanization    
     Urban 0.2799 ** 0.0094 
Region    
     South -0.2426 ** 0.0067 
Hospital Teaching Status    
     Teaching -0.2330 * 0.0688 
Hospital Ownership    
     Private Non-Profit -0.0621 ** 0.0105 
     Proprietary 0.3295 ** 0.0114 
APS-DRG    
     Major CC                                  0.1464 ** 0.0072 
     Minor CC 0.0877 ** 0.0109 
Non-Primary Diagnoses 0.0211 ** 0.0020 
Source:  HCUP’s KID for 2003 (Southern and Western Hospitals only) 
Obs: 36,035; Missing 14,131 
R-Squared: 0.5540 
* Significant at 10%; ** Significant at 5% 
Weighted Coefficients; Unweighted Observations and Missing 
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DISCUSSION 

 The results support almost all of the study’s hypotheses.  The findings show that 

hospital specialty designation, size, urbanization level, teaching status, and ownership 

status impact both the length of stay and the charges that their pediatric accrued, even 

after controlling for severity if illness and other patient characteristics.  Moreover, 

hospital characteristics also affect length of stay and charges in similar ways.  Large 

urban teaching hospitals that are proprietary and that are designated as children’s 

specialty or general hospitals have the highest length of stay and charges for pediatric 

asthma patients.  This finding is consistent with the study’s hypotheses except with 

respect to the impact of specialty designation.  This study hypothesized that general 

hospitals would have higher length of stay and charges than children’s specialty 

hospitals, but the results show the opposite relationship. 

 The results show that proprietary hospitals have both higher charges and higher 

length of stay than public hospitals and private non-profit hospitals.  These results 

suggest that hospital ownership status impacts a host of monetary and non-monetary 

incentives related to the treatment of pediatric asthma patients (Meurer, et al., 1998).  

Proprietary hospitals have an incentive to engage in behavior that maximizes their profits, 

such as pricing their services significantly higher than their costs or lengthening their 

patients’ hospital stay.  Public and private non-profit hospitals, however, lack this type of 

motivation.  As a result, these hospitals keep their patients in the hospital for a shorter 

period of time (Schlesinger, w291).  Moreover, this finding is consistent with past 

literature.  Burns and Wholey (1991) found that proprietary hospitals had a higher length 
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of stay across 16 conditions than public hospitals and private non-profit hospitals.  

Meurer, et al. (1998) found that proprietary hospitals had higher length of stay and 

charges for pediatric asthma patients than their non-profit and government-owned 

counterparts.   

 The results also show that large urban hospitals have both higher charges and 

higher length of stay than small rural hospitals.  Since large urban hospitals generally 

have more technology and other resources at their disposal to treat their patients, these 

findings suggest that the presence and use of these additional resources increase the 

length of stay and charges for pediatric asthma patients (Lorch, et al., 2004).  These 

results are in line with past literature that examines this relationship.  Lorch, et al. found 

that length of stay was higher for large urban hospitals than for small rural hospitals. 

 Additionally, these findings show that teaching hospitals have both higher charges 

and higher length of stay than non-teaching hospitals.  These results suggest that teaching 

hospitals spend additional time and resources on pediatric asthma patients in order to 

teach their residents how to become physicians (Jones, 1985).  Moreover, these results 

are consistent with past literature in this area.  Jones (1985), Srivastava and Homer 

(2003), and Meurer, et al. (1998) found a similar relationship between hospital teaching 

status, length of stay, and hospital charges.   

 The results also show that children’s general and specialty hospitals have higher 

charges and higher length of stay than general hospitals and children’s units with general 

hospitals.  Since pediatric specialty hospitals confine their patients to children, their 

physicians are assumed to have more experience treating children with asthma.  These 
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findings suggest that this additional pediatric experience does not shorter length of stay 

and reduce hospital charges for children with asthma, and instead have the opposite 

effect.  Children’s specialty hospitals take more time and resources to treat their asthma 

patients.  Past literature in this area has mixed results.  Cosper et al. (2006) found that 

children’s hospitals had higher charges for the three conditions examined and had the 

shortest length of stay for two out of the three conditions.  Merenstein, et al. (2005) found 

that children’s hospitals had higher hospital charges than non-children’s hospitals, but 

their results for length of stay were statistically insignificant. 

 Though the results of this study are based upon a national dataset with a large 

sample of pediatric asthma patients, this research has some limitations.  Though the 

models were able to capture severity of illness through the APS-DRG measure and the 

non-primary diagnoses measure, the two variables may not have been able to capture all 

effects related to illness severity.  APS-DRGs are limited to three levels of illness 

severity – no co-morbidities or complications, at least one minor co-morbidity or 

complication, and at least one major co-morbidity or complication.  The limited number 

of severity categories makes this variable less precise in measuring the seriousness of the 

patient’s condition.  Additionally, the non-primary diagnoses measure only provides the 

number of the patient’s additional diagnoses and provides no information on the relative 

seriousness of each of those additional diagnoses.  Since pediatric asthma patients may 

present more frequently at certain types of hospitals, such as large urban hospitals or 

children’s specialty hospitals, controlling for severity of illness is particularly important.  
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The KID also did not include some patient characteristics that could impact 

hospital treatment.  For example, the models do not take into consideration whether a 

patient had a regular source of care.  The absence or presence of a regular source of care 

outside of the hospital could influence how physicians treat pediatric asthma patients.  

Physicians may be more likely to order additional tests and keep their patients in the 

hospital for a longer period of time if they believe that the patient will not see a physician 

for follow-up visits to further monitor their condition.  If patients without a regular source 

of care tend to present at certain types of hospitals, such as large urban hospitals or 

children’s specialty hospitals, then leaving this patient characteristic out of the models 

may bias the results.  Moreover, the models do not take into consideration the number of 

times that a particular patient is seen in the hospital.  Physicians may be more inclined to 

take more time and resources treating patients who are frequently seen in the hospital 

than patients who occasionally present at the hospital.  Additionally, patients who are 

repeatedly hospitalized may have more severe conditions. 

The information available on hospital ownership also limited study of this 

hospital characteristic on length of stay and hospital charges.  The KID only had 

sufficient ownership information on hospitals in West and the South to create three 

categories of ownership – proprietary, private non-profit, and public.  For the rest of the 

United States, the KID had a poor measure of ownership; it could only separate hospitals 

into two ownership categories – public and private.  As a result, the models that include 

hospitals in all regions of the United States had a poor measure of ownership.  Though 

the study also used an alternative specification of the ownership variable that included 
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three ownership categories, this alternative model was restricted to hospitals in the South 

and West.  Further study is necessary to determine if these results are accurate at the 

national level. 

Additionally, the study was also limited by the manner in which the KID 

measures hospital charges.  This variable reflects the amount that the hospital charges the 

patient for its services, not the payments that the patient or their insurer makes to the 

hospital (Description, Core File, Vol. 2, 106).  Hospital charges reflect the amount that 

the hospital charges for a particular service but does not reflect their actual cost.  

Hospitals typically charge insurers a higher amount and then insurers negotiate a lower 

price that more accurately represents the true cost of the services.  Additionally, hospitals 

often cross-subsidize the costs of more expensive services with payments from other 

services that the hospital provides.  Therefore, use of a variable that reflects actual 

treatment costs would have provided a more accurate and useful would have provided a 

more accurate picture of the relationship between the costs of treatment and hospital 

characteristics.  Unfortunately, the KID does not contain this information.  Further study 

is necessary to examine the impact of hospital characteristics on the cost of care for 

pediatric asthma patients. 

In addition to finding ways to correct for the shortcomings of this study, the 

findings themselves open up important avenues for further research in this area.  The 

results of this study identify the types of hospitals that keep pediatric asthma patients in 

the hospital for a longer period of time and charge those patients a greater amount.  These 

findings provide insight into which hospitals operate more efficiently in their delivery of 
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care to pediatric asthma patients.  However, a closer examination of how hospitals treat 

pediatric asthma patients is necessary.   Further study could determine if hospitals that 

take more time and resources to treat a patient are actually more effective than hospitals 

that keep their pediatric asthma patients for a shorter period of time and charge a lower 

amount.   
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APPENDIX 
 

Table 12: Pediatric Asthma Patients, By Length of Stay 
Length of Stay Number of Patients Percentage of Total Patients 
0 Days 5,080 3.25
1-2 Days 101,280 64.73
3-5 Days 44,146 28.22
6-9 Days 5,047 3.23
10 Days or More 903 0.58
Source: HCUP’s KID for 2003 
Obs: 156,456.1; Missing 0 
Weighted 

 
 

Table 13: Pediatric Asthma Patients, By Charges 
Total Charges Number of Patients Percentage of Total Patients 
$0-2,000 10,803 7.04
$2,001-4,000 43,169 28.14
$4,001-6,000 35,785 23.33
$6,001-9,000 28,615 18.65
$9,001-13,000 17,479 11.39
$13,001-20,000 10,712 6.98
More than $20,000 6,841 4.46
Source: HCUP’s KID for 2003 
Obs: 153,405; Missing 2,147.90 
Weighted 
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Table 14: Length of Stay and Charges for Pediatric Asthma Patients, By Gender

Gender Male Female 
Length of Stay   
O Days (%) 3.32 3.01
1-2 Days (%) 66.47 62.05
3-5 Days (%) 26.77 30.52
6-9 Days (%) 2.89 3.78
10 Days or More (%) 0.55 0.64
Number of Patients 92,750 60,516
Proportion of Total 
Patients 

60.52 39.48

Average (Days) 2.24 2.39
Total Charges   
$0-2,000 (%) 7.44 6.59 
$2,001-4,000 (%) 29.17 26.93 
$4,001-6,000 (%) 23.43 23.07 
$6,001-9,000 (%) 18.15 19.05 
$9,001-13,000 (%) 10.86 11.65 
$13,001-20,000 (%) 6.41 7.41 
More than $20,000 
(%) 

4.54 5.30 

Number of Patients 91,765 59,857 
Proportion of Total 
Patients 

60.52 39.48 

Average ($) 7,386.01 7,868.88 
Source: HCUP’s KID for 2003 
Obs: 153,267; Missing: 3,189.55 (Length of Stay) 
Obs: 151,623; Missing: 4,833.57 (Charges) 
Weighted 
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Table 15: Length of Stay and Charges for Pediatric Asthma Patients, By 
Hospital Specialty Status 

Specialty Status Public Private 
Length of Stay     
O Days (%) 2.93 2.93
1-2 Days (%) 64.31 64.35
3-5 Days (%) 29.40 29.96
6-9 Days (%) 2.84 2.49
10 Days or More (%) 0.52 0.27
Number of Patients 9,759 41,879
Proportion of Total 
Patients 

6.37 27.34

Average (Days) 2.31 2.31
Total Charges   
$0-2,000 (%) 10.72 8.61 
$2,001-4,000 (%) 36.03 27.66 
$4,001-6,000 (%) 22.41 22.01 
$6,001-9,000 (%) 15.04 19.43 
$9,001-13,000 (%) 8.63 11.98 
$13,001-20,000 (%) 4.28 6.86 
More than $20,000 
(%) 

2.89 3.45 

Number of Patients 9,740 41,266 
Proportion of Total 
Patients 

6.45 27.32 

Average ($) 6,082.35 6,976.83
Source: HCUP’s KID for 2003 
Obs: 153,186; Missing: 3269.93 (Length of Stay) 
Obs: 151,031; Missing: 5,425.58 (Charges) 
Weighted 
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Table 16: Length of Stay and Charges for Pediatric Asthma Patients, By 
Hospital Specialty Status 

Specialty Status Public Private Non-
Profit 

Proprietary 

Length of Stay       
O Days (%) 2.93 3.04 2.59
1-2 Days (%) 64.31 65.72 60.15
3-5 Days (%) 29.40 28.54 34.02
6-9 Days (%) 2.84 2.47 2.84
10 Days or More (%) 0.52 0.23 0.39
Number of Patients 9,759 23,925 13,268
Proportion of Total 
Patients 

6.37 15.62 8.66

Average (Days) 2.31 2.22 2.43
Total Charges    
$0-2,000 (%) 10.72 10.14 3.37
$2,001-4,000 (%) 36.03 30.65 17.40
$4,001-6,000 (%) 22.41 23.07 19.86
$6,001-9,000 (%) 15.04 18.55 23.46
$9,001-13,000 (%) 8.63 9.87 18.21
$13,001-20,000 (%) 4.28 5.45 11.19
More than $20,000 
(%) 

2.89 2.27 6.51

Number of Patients 9,740 23,415 13,268
Proportion of Total 
Patients 

5.98 15.50 8.78

Average ($) 6,082.35 6,176.10 9,277.29
Source: HCUP’s KID for 2003 
Obs: 153,186; Missing: 3,269.93 (Length of Stay) 
Obs: 151,031; Missing: 5,425.58 (Charges) 
Weighted 
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Table 17: Length of Stay and Charges for Pediatric Asthma Patients, By 
Hospital Region  

Region Northeast Midwest South West 
Length of Stay         
O Days (%) 2.60 4.30 2.66 4.17
1-2 Days (%) 63.74 70.19 62.19 65.29
3-5 Days (%) 29.75 22.89 30.95 26.38
6-9 Days (%) 3.44 2.22 3.52 3.45
10 Days or More (%) 0.47 0.39 0.69 0.71
Number of Patients 37,879 31,595 58,985 27,998
Proportion of Total 
Patients 

24.21 20.19 37.70 17.90

Average (Days) 2.34 2.06 2.42 2.24
Total Charges      
$0-2,000 (%) 5.37 9.55 8.09 3.87
$2,001-4,000 (%) 25.55 36.81 28.92 18.83
$4,001-6,000 (%) 23.79 24.82 22.59 21.73
$6,001-9,000 (%) 19.30 15.65 18.10 21.92
$9,001-13,000 (%) 12.30 7.32 11.21 15.01
$13,001-20,000 (%) 8.22 3.55 6.59 10.08
More than $20,000 
(%) 

5.46 2.31 4.49 8.56

Number of Patients 37,877 31,323 58,830 26,271
Proportion of Total 
Patients 

24.55 20.30 38.13 17.03

Average ($) 7,923.78 5,839.04 7,460.42 9,832.33
Source: HCUP’s KID for 2003 
Obs: 156,456; Missing 0 (Length of Stay) 
Obs: 154,300; Missing 2,155.66 (Charges) 
Weighted 

 


