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1 Orientation to the Report

This report documents the work undertaken in Phase | of a two-phase process to develop
the Pediatric Quality Indicators as part of the Agency for Healthcare Research and
Quality (AHRQ) contract, “Support for Quality Indicators I1” under subcontract with
Battelle Memorial Institute by Stanford University and the University of California at
Davis. This work was initiated in response to a charge to develop indicators of children’s
health care utilizing inpatient administrative data. These indicators examine both the
quality of inpatient care, as well as the quality of outpatient care that can be inferred from
inpatient data, such as potentially preventable hospitalizations.

The report contains three main sections:

1. The introduction section launches the actual technical report and provides background
regarding pediatric indicator development and the current effort to develop an indicator
set based on administrative data.

2. The methods section outlines the approach used to gather evidence to identify and
evaluate potential patient safety indicators, including the literature review, empirical
analyses, and clinician panel review, as well as the operationalization of indicators and
evaluation of risk adjustment approaches.

3. The results section is divided into two parts. The first part highlights general themes
and summarizes the overall results. The second part provides detailed results for each
AHRQ QI examined.

Several appendixes provide additional detail regarding methods and results.
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2 Introduction

2.1 Background

The demand for information on quality in healthcare has risen sharply over the past
several years. In response to this demand, the Healthcare Cost and Utilization Project
(HCUP) Quality Indicators (QIs) were developed at the Agency for Healthcare Research
and Quality (AHRQ) in 1994. The 33 initial indicators, based on inpatient hospitalization
data, were designed to highlight quality concerns and to target areas for further analysis.

From 1998 to 2002, Stanford University and the University of California (UC), under
contract with AHRQ, reviewed the HCUP quality indicators and recommended revised
and new indicator sets. The indicators, named the AHRQ Quality Indicators (AHRQ
Qls), are divided into three indicator sets: the Inpatient Quality Indicators, the Prevention
Quality Indicators and the Patient Safety Indicators.

The Inpatient Quality Indicators (1QI) and Prevention Quality Indicators (PQI) were
developed together, and include all mortality indicators and potentially preventable
admission indicators. Much of the scientific evidence for these indicators is based on
reports in the peer reviewed literature. Structured literature review and empirical analyses
were used to establish the validity of these indicator sets. Details regarding the
development process are presented in the publication “Refinement of the HCUP Quality
Indicators” available at http://www.qualityindicators.ahrg.gov/documentation.htm.

The Patient Safety Indicators (PSIs) provide rates for potentially preventable
complications of care. Building from a base of indicators reported in the literature (e.g.,
the Complications Screening Program developed by Lisa lezzoni and colleagues),
indicators developed internally at AHRQ, and a detailed review of the ICD-9-CM code
book, the Stanford-UC project team aimed to identify a set of patient safety related
indicators. Given the relative lack of literature outlining or validating such indicators, a
structured clinical review process was developed and conducted to refine indicator
definitions and establish face validity. Clinical panelists were nominated by professional
organizations for the review, and consisted of generalist, specialist, and subspecialist
physicians, nurses, and midwives. A few indicators required additional input from
surgical subspecialties, and as a result underwent a second review. Details regarding the
development of the PSIs are presented in the publication, “Measures of Patient Safety
Based on Administrative Data: The Patient Safety Indicators” available at
http://www.qualityindicators.ahrg.gov/documentation.htm.

2.2 Pediatric Quality Indicator Development

In 2000, children accounted for 18 percent or 6.3 million of the hospitalizations in the
U.S. The vast majority of these stays were for newborn infants, with children and
adolescents (one to 17 years old) accounting for 1.8 million of the hospital stays (5%).(1)

There are few measure sets exclusively designed to measure quality of care for children,
and none for hospital care.(2) Recently, AHRQ has responded to the need for research on
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potential indicators of pediatric hospital quality by commissioning this project to focus on
children’s health care quality using routinely collected hospital discharge data as the basis
for indicator specification.

Development of quality indicators for the pediatric population involves many of the same
challenges associated with the development of quality indicators for the adult population.
These challenges include the need to carefully define indicators using administrative data,
establish validity and reliability, detect bias and design appropriate risk adjustment, and
overcome challenges of implementation and use. However, the special population of
children invokes additional, special challenges.

A draft briefing paper, presented at the recent National Quality Forum (NQF) meeting on
pediatric quality indicators(3), outlined these challenges as the four ‘Ds’:

Differential epidemiology of child healthcare relative to adult healthcare — In general,
children are a relatively healthy population. Except for a subpopulation of children with
special healthcare needs, children seldom have multiple concurrent illnesses and have
relatively few encounters with the healthcare system. Many encounters children have are
for preventive care in an outpatient setting, and most children are rarely hospitalized.
Therefore, some may suggest that hospital-based indicators are of limited importance to
measuring the overall quality of children’s healthcare. Advocates of this view may prefer
population-based measures of outpatient care, focusing on the appropriate delivery of
preventive care (e.g., immunizations) or outpatient care for chronic diseases (e.g.,
asthma) or common childhood illnesses (e.g., viral respiratory infections). However, as
user requests to the AHRQ QI support service illustrate, hospitals that care for children
still need measures for quality improvement purposes, just as others may need such
measures for consumer education and informed purchasing.

Dependency — A second challenge in children’s healthcare is their dependency on parents
and other adults for financing, accessing, receiving, and evaluating their care. Many
aspects of healthcare from clinical decision-making to patient instructions to actual care
delivery depend on involvement by an adult caregiver, as well as the patient (i.e. the
child). Evaluating care may further depend on children’s caregivers to submit accurate
information in a timely manner.

Demographics — Children are a diverse group, ranging from premature neonates to
adolescents. Children are more likely to live in poverty than adults (resulting in higher
dependence on Medicaid), and are more likely than persons in any other age group to
belong to a racial or ethnic minority group. Adolescents, along with young adults, are
less likely to have health insurance than older adults. Delivering healthcare and
evaluating the quality of that care is especially challenging for such a diverse and hard-to-
reach population.

Development — Children are in a constant state of physical, emotional and cognitive
development. A child’s physical and mental health depends on the success of all of these
developmental processes. Thus, quality indicators appropriate for one age group may be
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inappropriate for another. Different measures may be needed for each age group (e.g.,
neonates, young children, older children, adolescents).

Since these four factors can pervade all aspects of children’s healthcare, simply applying
adult indicators to younger age ranges is insufficient. For example, many quality
indicators dealing with common chronic diseases in adults simply do not apply to
children, whereas other indicators derived from the adult setting require careful
consideration of their validity due to different causative factors in the pediatric
population. Others require modified definitions due to different coding practices for
children. Therefore, the development of the Ped QI module requires careful consideration
of each of these factors.
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3 Methods

3.1 General Approach to Pediatric Indicator Development

The development of the AHRQ Pediatric Quality Indicators utilizes a four pronged
approach: identification of candidate indicators, literature review, empirical analyses, and
panel review. Candidate indicators were identified through both published literature and a
brief survey of national organizations. Literature review provided descriptions and
evaluations of some candidate indicators and the underlying relationship to quality of
care. Empirical analyses were conducted to explore alternative definitions; to assess
nationwide rates and hospital variation; and to develop appropriate methods to account
for variation in risk. Clinical panel review helped to refine indicator definitions and risk
groupings, and to establish face validity in light of the limited evidence from the
literature for most pediatric indicators. Information from these sources was used to
specify indicator definitions and make recommendations to AHRQ regarding the best
indicators for inclusion in the pediatric indicator set.

3.1.1 Phase |l versus Phase Il

The development of the Ped QI module is expected to occur in two phases. Phase I,
documented in this report, evaluated current AHRQ QIs and their potential adaptation to
the pediatric population. Phase Il of the pediatric indicator development will examine
novel indicators (i.e., not part of the current AHRQ QI set) and any AHRQ QIs that
require extensive re-definition and clinical input.

3.1.2 Identification of Potential Indicators

Current AHRQ Quality Indicators were reviewed for applicability to the pediatric
population, including both hospital-level indicators of inpatient care and area-level
indicators of access to quality outpatient care (utilizing inpatient admission data). Not all
current indicators were considered for inclusion in the pediatric indicator set. Indicators
that address chronic or acute diseases that primarily affect the adult population (e.g.
COPD, CHF, AMI), or are clinically different in children (e.g., hip fracture), were
eliminated. A few other indicators were eliminated due to early concerns about validity in
the pediatric population, based on users’ chart reviews and validation projects (e.g.
Complications of Anesthesia, Failure to Rescue, Death in Low Mortality DRGs).(4) See
Table 1 for a list of indicators that were not considered for adaptation to the pediatric
population.
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Table 1 - Current AHRQ QIs not considered for inclusion in pediatric patients

Reason for exclusion Indicator

Primarily adult diseases Inpatient Quality Indicators:

e Acute myocardial infarction (AMI) mortality
Congestive heart failure (CHF) mortality

Stroke mortality

Gastrointestinal (GI) hemorrhage mortality

Hip fracture mortality

Hip replacement mortality

Abdominal aortic aneurysm (AAA) repair mortality and volume
Carotid endarterectomy mortality and volume
Esophageal resection mortality and volume
Pancreatic resection mortality and volume
Coronary artery bypass graft (CABG) volume
Percutaneous coronary angioplasty (PTCA) volume
Bilateral catheterization

Incidental appendectomy in the elderly
Laparoscopic cholecystectomy rate

CABG arearate

Hysterectomy area rate

Laminectomy area rate

PTCA area rate

Patient Safety Indicators:

e  Post-operative hip fracture

Prevention Quality Indicators

e Long term diabetes complications area rate

e  Chronic obstructive pulmonary disease (COPD) area rate

e Angina area rate

e CHF arearate

e Lower extremity amputation among diabetics area rate
Rare and often occurs in clinically | e  Pneumonia mortality
complex patients or patients in
end stage disease
Chart review from pediatric e Failure to rescue
institutions raised validity e Death in low mortality Diagnostic Related Groups (DRGS)
concerns for pediatrics e  Complications of anesthesia

e Post-operative pulmonary embolism or deep vein thrombosis
Obstetric indicators — clinical e  Obstetric trauma
issues are similar for teen and e  Cesarean delivery rate
adult mothers e Vaginal birth after cesarean (VBAC) delivery rate

e Birth trauma (an indicator of obstetric care)

e Low hirth weight (an indicator of obstetric care)

Table 2 - Organizations contacted for nominations of panelists and potential indicators (for
Phase Il)

Organizations Contacted for General Input and Potential Indicators

California Perinatal Quality Care Collaborative

Center for Research for Mothers and Children

Centers for Disease Control and Prevention

Centers for Medicare and Medicaid Services

Centers for Medicare and Medicaid Services
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Organizations Contacted for General Input and Potential Indicators

Children's Medical Center

Joint Commission on the Accreditation of Healthcare Organizations

Leapfrog Group

National Center for Chronic Disease Prevention and Health Promotion

National Center on Birth Defects and Developmental Disabilities

National Initiative for Children's Healthcare Quality

National Institute of Child Health and Human Development

National Institute of Mental Health

National Institute on Alcohol Abuse and Alcoholism

National Institute on Drug Abuse

National Patient Safety Foundation

National Quality Forum

Parents of Infants and Children with Kernicterus

Substance Abuse and Mental Health Services Administration

Texas Children's Hospital

The Child and Adolescent Health Measurement Initiative

United States Pharmacopeia

Vermont Oxford Network

Zero to Three: National Center for Infants, Toddlers and Families

Organizations contacted for Potential Indicators and Panelist Nominations

Ambulatory Pediatric Association

American Academy of Allergy Asthma and Immunology

American Academy of Child and Adolescent Psychiatry

American Academy of Family Physicians

American Academy of Neurology

American Association for Pediatric Ophthalmology and Strabismus

American Association for the Surgery of Trauma

American Association of Neurological Surgeons

American Association of Pediatrics

AAP, Section on Adolescent Health

AAP, Section on Allergy and Immunology

AAP, Section on Anesthesiology and Pain Medicine

AAP, Section on Cardiology and Cardiac Surgery

AAP, Section on Critical Care

AAP, Section on Emergency Medicine

AAP, Section on Endocrinology

AAP, Section on Gastroenterology and Nutrition

AAP, Section on Hematology/Oncology

AAP, Section on Hospital Care

AAP, Section on Infectious Disease

AAP, Section on Nephrology

AAP, Section on Neurological Surgery

AAP, Section on Neurology

AAP, Section on Ophthalmology

AAP, Section on Orthopaedics

AAP, Section on Otolaryngology/ Head and Neck Surgery

AAP, Section on Pediatric Pulmonology

AAP, Section on Perinatal Pediatrics

AAP, Section on Radiology

AAP, Section on Surgery

AAP, Section on Urology
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Organizations contacted for Potential Indicators and Panelist Nominations

American College of Cardiology

American College of Chest Physicians

American Hospital Association

American Pediatric Society/Society for Pediatric Research

American Pediatric Surgical Association

American Pediatric Surgical Nurses Association

American Society of Clinical Oncology

American Society of Nephrology

American Society of Pediatric Hematology/Oncology

American Society of Pediatric Nephrology

American Society of Pediatric Neurosurgeons

American Society of Pediatric Otolaryngology

American Thoracic Society

California Association of Neonatologists

Children and Adults with Attention-Deficit/Hyperactivity Disorder (CHADD)

Child Health Corporation of America

Child Neurology Society

Congenital Heart Surgeons' Society

Lawson Wilkins Pediatric Endocrine Society

National Association of Children’s Hospitals and Related Institutions and National Association of
Children’s Hospitals, the policy affiliate

National Association of Neonatal Nurses

National Association of Pediatric Nurse Practitioners

North American Society for Pediatric Gastroenterology, Hepatology and Nutrition

Pediatric Emergency Medicine Interest Group, Society for Academic Emergency Medicine

Pediatric Infectious Diseases Society

Society for Adolescent Medicine

Society for Maternal-Fetal Medicine

Society for Pediatric Dermatology

Society for Pediatric Radiology

Society for Pediatric Urology

Society of Clinical Child and Adolescent Psychology

Society of Critical Care Medicine, Section on Pediatrics

Society of Pediatric Anesthesia

Society of Pediatric Nurses

Society of Thoracic Surgeons
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3.1.3 Literature Review

Literature review provided evidence for potential indicators. The results of the literature
were presented to panel members to help inform their ratings. Literature review involved
searching for pertinent articles on both PubMed and the Pediatrics web site. Searches
were done using keywords contained in or synonymous with the title of each quality
indicator. References to applicable journal articles in bibliographies of retrieved articles
were also reviewed. Articles that provided any specific evidence, either confirming or
arguing against indicator use, were reviewed. Examples of applicable evidence included
articles utilizing the indicator or similar indicators, articles describing the concept of the
indicator as a measure of quality of care, and articles evaluating the sensitivity and
specificity of the indicators and/or codes utilized by the indicators. For the most part
indicators that had evidence not supporting their use were not considered for use in the
indicator set. See Appendix A for literature review search terms and limits.

3.2 Operationalization of Indicators

Applicable current AHRQ QIs were reviewed by two pediatrician health services
researchers before panel review, and potential modifications were discussed and
implemented (by consensus) in some cases. Empirical analyses of specific codes and
alternative indicator definitions further informed draft indicator definitions. All analyses
were performed using the 2003 KIDs’ Inpatient Sample(NIS) from the Healthcare Cost
and Utilization Project (HCUP), Agency for Healthcare Research and Quality. For
example, when diagnoses codes for patients with transfusion reaction were analyzed it
was determined that this event is often miscoded in the neonatal population. The defining
of indicators outside of the current AHRQ QI set (i.e., “novel” indicators) is ongoing, and
will be completed as part of Phase Il. When possible, definitions begin with an
established operationalized definition, and then adaptations are incorporated based on
application to a pediatric population, adaptation of the indicator for administrative data or
changes in clinical practice.

A structured review of each indicator was undertaken to evaluate face validity (from a
clinical perspective). This process mirrored that undertaken during the initial
development of the Patient Safety Indicators. Specifically, the panel approach established
consensual validity, which “extends face validity from one expert to a panel of experts
who examine and rate the appropriateness of each item....”(5) The methodology for the
structured review was adapted from the RAND/UCLA Appropriateness Method(6) and
consisted of an initial independent assessment of each indicator by clinician panelists
using an initial questionnaire, a conference call among all panelists, followed by a final
independent assessment by clinician panelists using the same questionnaire. The panel
process served to refine definitions of some indicators, add new measures, and dismiss
indicators with major concerns from further consideration.

A similar standardized panel approach was previously used to evaluate potential
indicators of primary care quality(7, 8) as well as ambulatory care sensitive conditions.(9)
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3.3 Clinician Panel Review Methods

3.3.1 Panel Selection

Forty-four distinct professional clinical organizations and hospital associations were
invited to submit nominations. These organizations were selected based on the
applicability of the specialty or subspecialty to the candidate quality indicators. Nineteen
organizations submitted nominations: Ambulatory Pediatric Association, American
Academy of Allergy Asthma and Immunology, American Academy of Family
Physicians, American Academy of Pediatrics, American College of Chest Physicians,
American College of Nurse-Midwives, American Society of Pediatric
Hematology/Oncology, American Society of Pediatric Nephrology, California Academy
of Family Physicians, Child Health Corporation of America, National Association of
Children's Hospitals and Related Institutions, National Association of Pediatric Nurse
Practitioners, Pediatric Infectious Diseases Society, Society for Academic Emergency
Medicine, Society for Adolescent Medicine, Society for Pediatric Anesthesia, Society of
Critical Care Medicine, Society of Pediatric Nurses, and Society of Thoracic Surgeons.

These professional organizations nominated a total of 125 clinicians. All nominees were
invited to participate, if eligible, in the evaluation of indicators available in Phase | and
Phase I1. In order to be eligible to participate, nominees were required to spend at least
30% of their work time on patient care, including hospitalized patients. From the 70
nominees accepting the invitation; five clinicians were ineligible to participate. Nominees
were asked to provide information regarding their practice characteristics, including
specialty, subspecialty, and setting (i.e., urban vs. rural location, region of country, and
service to underserved populations), primary hospital of practice (i.e., funding source),
and involvement in education (i.e., clinical training, academic affiliation).

To ensure appropriate clinical expertise on each panel, we identified the specialties that
would be required to properly evaluate the indicators assigned to that panel. Panelists
were selected so that each panel had diverse membership in terms of practice
characteristics and setting. Thus, when a specific geographic area or type of clinician
(e.g. academic) was over-represented by the pool of eligible nominees, randomly drawn
members from that specific sub-group were contacted first to fill the panels. In addition,
conference call scheduling logistics influenced assignments. From the 65 eligible
nominees, 45 individuals accepted our invitation to participate on a specific panel.

3.3.2 Panel Composition

Four panels were formed to evaluate indicators grouped as follows: Medical and surgical
indicators, surgical only indicators, neonatal indicators and prevention indicators.
Participants in the panels are listed in Appendix B. All panels had diversity in the
geographic location of panelists, and their type of practice (see Table 3).

10
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Table 3 - Multi-specialty Panel Composition

Characteristic % (N)
Gender
Female 33% (15)
Academic Affiliation
Yes 91% (41)
No 9% (4)
Not reported 0% (0)
Geographic Region
East 29% (13)
West 20% (9)
South 27% (12)
Midwest 24% (11)
Community
Urban 71% (32)
Suburban 36% (16)
Rural 29% (32)
Not reported 13% (6)
Funding of Primary Hospital
Private 51% (23)
Public 13% (6)
Both 18% (8)
Not Reported 18% (8)
Part of Patient Population Considered Underserved
Yes 80% (36)
No 7% (3)
Not reported 16% (7)

IClinical and/or research affiliation

3.3.3 Initial Evaluation

After agreeing to evaluate each indicator presented in Phase | and Phase |1, panelists were
sent information (see Appendix C) regarding administrative data, ICD-9-CM coding,
assignment of Diagnostic Related Groups (DRGs) and Major Diagnostic Categories
(MDC:s), and specific definitions for “adverse events or complications,” “preventability,”
and “medical error.” Panelists were presented with six to seven indicators (except the
neonatal panel, which only reviewed two indicators) in the Phase | review. The
standardized text used to describe each ICD-9-CM code was presented along with the
specific numeric code. Exclusion and inclusion criteria were also given, as well as the
clinical rationale for the indicator and the specification criteria. A summary of literature-
based evidence and empirical rates based on the 2000 NIS were provided for reference.
Finally, panelists were provided potential questions regarding the indicator definition that
the study team planned to explore during the conference call.

Each of the 8 to 13 panelists from a given panel provided input for a given indicator by
completing a 10-item questionnaire (see Appendix C for the two versions used: hospital-
based for complications and mortality indicators, and prevention for ambulatory care
sensitive area level indicators). The hospital-based indicator questionnaire asked panelists
to consider the ability of this indicator to screen out conditions present on admission, to
identify conditions with high potential for preventability, and to identify medical errors.

11
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The prevention indicator questionnaire asked panelists to evaluate the ability of this
indicator to assess access to high quality outpatient care. In addition, both versions of the
questionnaire asked panelists to consider potential sources of bias, reporting or charting
problems, potential ways of gaming the indicator, and possible adverse effects of
implementing the indicator. Finally, panelists were invited to suggest changes to the
indicator.

3.3.4 Conference Call

Following the submission of the initial evaluation questionnaires, all panelists
participated in a 90-minute conference call for their panel to discuss the indicators. The
purpose of each conference call was to allow panelists to discuss their opinions regarding
each indicator. Following the instructions in the RAND/UCLA method where the
primary goal of interaction among panelists is to allow room for varied opinions about
the appropriateness of an indicator, panelists were explicitly told that consensus was not
the goal of discussion. In cases when panelists agreed on proposed changes to the
indicator definitions, such consensus was noted and the definition was modified
accordingly before the final round of rating. Each call was moderated by a team member
(KM), who directed the structure of the call, and ensured that all panelists had a chance to
share their opinions. Also present was a technical expert, who answered questions
regarding administrative data and coding (PR), and silent observers, who maintained
comprehensive notes of the call (SD, CH, KC, AK, JG). All team members refrained
from offering opinions regarding indicators during the call. Agenda items were set based
on the feedback received from the initial evaluation and in general focused on points of
disagreement among panelists. Panelists were prompted throughout the process to
consider the appropriate population at risk for each indicator (specifically inclusion and
exclusion criteria) in addition to the complication or condition of interest. However, if
panelists wished to discuss other aspects of the indicator, this discussion was allowed
within the time allotted for that indicator. The calls were recorded and transcribed for
purposes of summarizing themes and determining definitional changes.

3.3.5 Final Evaluation

Following each conference call, changes to each indicator were made where suggested by
panelists. In each case, every panelist present on the call must have either endorsed the
proposed change or indicated neutrality for the change to be implemented. The indicators
were then redistributed to panelists along with questionnaires used in the initial
evaluation. Each indicator description included explication of any definitional changes
that were adopted and the reason. Panelists were asked to re-rate each indicator based on
their current opinion. They were asked to keep in mind the discussion during the
conference call. Four indicators were not re-distributed due to ongoing extensive
revisions. These indicators underwent a second round of review by the same panel,
following revisions.
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3.3.6 Tabulation of Results

To examine the results of the panels, we applied a modified version of the
“appropriateness” criteria outlined in the RAND/UCLA Appropriateness Method. Results
from the final evaluation questionnaire were used to calculate median scores from the 9
point scale for each question and to categorize the degree of agreement among panelists
(see Table 4). Median scores determined the level of acceptability of the indicator, and
dispersion of ratings across the panel for each applicable question determined the
agreement status. Therefore the median and agreement status were independent
measurements for each question. The following six criteria covered in the questionnaire
were used to summarize the panel’s opinions (i.e., median, agreement status category) on
the following aspects of each indicator:

1. Overall usefulness of the indicator, both for internal quality improvement

purposes and comparisons between hospitals,

2. Likelihood that indicator measures a complication and not a comorbidity
(specifically, present on admission),
Preventability of complication,
Extent to which complication is due to medical error,
Likelihood that complication is charted given that it occurs, and
Extent that indicator is subject to bias (systematic differences, such as case
mix that could affect the indicator, in a way not related to quality of care).

©o ok w

For area based indicators panelists provided feedback on the following aspects:
1. Overall usefulness of the indicator, both internally within an area and for
comparisons between areas
2. Extent to which event reflects poor access to quality outpatient care
3. Consistency in terminology for charting principal diagnosis
4. Extent that indicator is subject to bias

These evaluations are included in the summary of results for each indicator.

Table 4 - Criteria for Agreement Status

Category Panel size Criteria
Agreement 8-13 panelists Two or fewer members rated indicator outside specific three-
point range (1-3.9, 4-6.9, 7-9) in which the median falls.
5-7 panelists One or fewer panelists rated indicator outside specific three-
point range (1-3.9, 4-6.9, 7-9) in which the median falls.
Disagreement 8-13 panelists Three or more panelists rated indicator in each of the extreme
three-point ranges (1-3.9, 7-9), demonstrating a split in
opinion.
5-7 panelists Two or more panelists rated indicator in each of the extreme
three point ranges (1-3.9, 7-9), demonstrating a split in opinion.
Indeterminate All panel sizes Any panel rating not qualifying as either “agreement” or
Agreement “disagreement” by above criteria.

We used the ratings regarding the overall appropriateness of the indicator for internal
quality improvement (i.e., criterion number 1 above based on question #8a on
questionnaire in Appendix C) to assess the overall usefulness as a screen for potential
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quality problems at the hospital or area level (see Table 5). This score mirrored the
criterion used for selection of the PSIs during the initial development process. The
median score and agreement category for this usefulness question were combined into
modified RAND groupings. Akin to the RAND “Appropriate” levels, we created two
categories, “Acceptable” and “Acceptable (-).” “Acceptable (-)” refers to indicators that
were considered acceptable because the median rating was 7 or higher (on a 1-7 scale),
but there was at least one participant (or two, in the case of larger panels) whose rating
fell below this range. The RAND “Uncertain” level was likewise divided into two sub-
levles, “Unclear,” and the slightly worse category, “Unclear (-).” The RAND
“Inappropriate” level was defined identically but named “Unacceptable.” These
designations, along with some initial administrative data testing and subsequent coding
clarifications, were used to form recommendations regarding inclusion in the pediatric
indicator set.

Table 5 - Definitions for Overall Appropriateness of Indicator for Internal QI

Rating Definition

Acceptable Median falls between 7 and 9 (inclusive of both), agreement

Acceptable (-): Median falls between 7 and 9 (inclusive of both), indeterminate agreement

Unclear: Median falls between 7 and 9 (inclusive of both), disagreement, OR
Median falls between 5 and 7 (inclusive of neither), agreement or indeterminate
agreement

Unclear (-): Median between 4 and 5 (inclusive of both), agreement, indeterminate agreement
or disagreement, OR
Median falls between 1 and 3.9 with disagreement

Unacceptable: Median falls between 1 and 3.9, agreement or indeterminate agreement

3.4 Peer Review Methods

We received 40 nominations from federal agencies, advocacy groups and health care
quality associations for peer reviewers. In addition, a few physicians who were
nominated for the clinician review panels agreed to participate in the peer review process
instead. Twenty-six of the peer reviewers we invited have expressed an interest in
participating and were sent materials. Among the peer reviewers are clinicians, policy
advisors, professors, researchers, and managers in quality improvement. Participants in
the review process are listed in Appendix D.

3.5 Empirical Methods

3.5.1 Purpose of Analyses

Empirical analyses were conducted to provide the clinical panels and peer review
participants with additional information about the indicators. These analyses were also
used by the development team to test the alternative specifications and the relative
contribution of indicator components in the numerator and denominator. The results are
included in the “detailed results by indicator” section. These analyses were not intended
to inform issues of precision, bias and construct validity, which will be addressed
separately.
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3.5.2 Analysis Approach

Data Source

The data source used in the empirical analyses was the 2003 Kids’ Inpatient Sample
(KID). The KID contains all-payer data on hospital inpatient stays from States
participating in the Healthcare Cost and Utilization Project (HCUP). The 2003 KID
provides information on 3 million inpatient stays from about 3,400 hospitals. The KID
sampling frame included all pediatric discharges from community, non-rehabilitation
hospitals in the HCUP State Inpatient Databases (SID) that could be matched to the
corresponding American Hospital Association (AHA) survey data (subject to state-
specific restrictions). The KID includes a sample of pediatric discharges from all
hospitals in the sampling frame. For the sample, the pediatric discharges were stratified
by uncomplicated in-hospital birth, complicated in-hospital birth, and pediatric non-birth
and a random sampling taken of 10 percent of uncomplicated in-hospital births and 80
percent of other pediatric cases from each frame hospital. To obtain national estimates,
discharge weights using the AHA universe as the standard based on six characteristics
contained in the AHA hospital files: geographic region, control, location, teaching status,
bed size and hospital type. In this report, we used the discharge level weights and PROC
SURVEYMEANS in SAS (cite) to compute the weighted national rates and variances
and indicator denominators (i.e., the sum of the discharge weights). For more
information, see Design of the Hcup Kids’ Inpatient Database (Kid), 2003 (http://hcup-
us.ahrg.gov/db/nation/kid/reports/KID_2003_Design_Edited_013006.pdf).

Definition of Neonate and Newborns

Several of the indicators require a definition of “neonate” and “newborn” in the
specification as inclusion or exclusion criteria or to stratify the rate. For this report, we
used the following definitions to define these populations.

A “neonate” is any discharge record with an admission date during the neonatal period
(birth to 28 days). To determine the neonatal period, we use the age in days (AGEDAY)
data element. That is, a neonate is any discharge record with AGEDAY<=28. If that
data element is missing, and age in years (AGE) equals zero, then a neonate is any
discharge record with ANY one of five conditions: 1) MDC 15 (Newborns & Other
Neonates with Condition Originating in the Perinatal Period); or 2) DRG 385-391; or 3)
Admission Type of “newborn” (ATYPE=4); or 4) a diagnosis code of V29.xx
(Observation and evaluation of newborns for suspected condition not found); or 5) a
diagnosis code indicating a live birth (see below).. The latter definition is slightly too
broad, as it includes some discharges occurring outside the neonatal period.

A “newborn” is a neonate discharge record originating from a live birth. To identify a
live birth, we use discharge records with EITHER 1) any diagnosis code of V3x.0x (i.e.
V3x codes — Liveborn Infants accoring to Type of Birth - with a “0” in the fourth digit)
OR 2) an admission type of “newborn” (ATYPE=4) and age in years equal to zero,
excluding discharges with any diagnosis code of V3x.1x or V3x.2x (i.e. V3x codes with a
“1” or “2” in the fourth digit). These latter codes indicate live births that occurred
outside the hospital or prior to admission.
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