ARTICLE

The Effect of a

Comprehensive Care
Transition Model on Cost
and Utilization for Medically
Complex Children With

Cerebral Palsy

Steven W. Howard, PhD, Zidong Zhang, MPH, MS, Paula Buchanan, PhD,
Eric Armbrecht, PhD, Christine Williams, MPH, Geneva Wilson, MPH,
Janna Hutchinson, MPH, Lindsey Pearson, MHA,

Samantha Ellsworth, MPH, Caitlin M. Byler, MHA, Travis Loux, PhD,
Jing Wang, PhD, Steph Bernell, PhD, & Nicholas Holekamp, MD

Steven W. Howard, Assistant Professor, Saint Louis University,
Health Management and Policy, St. Louis, MO.

Zidong Zhang, Biostatistician, Abdominal Transplant Center, Saint
Louis University School of Medicine, St. Louis, MO.

Paula Buchanan, Associate Professor, Saint Louis University
Center for Outcomes Research, St. Louis, MO.

Eric Armbrecht, Associate Professor, Saint Louis University
Center for Outcomes Research, St. Louis, MO.

Christine Williams, Statistical Data Analyst, Washington University
School of Medicine, St. Louis, MO.

Geneva Wilson, PhD Candidate, University of lowa College of
Public Health, lowa City, IA.

Janna Hutchinson, Consumer Safety Officer, U.S. Food and Drug
Administration, St. Louis, MO.

Lindsey Pearson, Operations Project Consultant, St. Luke’s Health
System, Kansas City, MO.

Samantha Ellsworth, Data Analyst, St. Louis Children’s Hospital,
St. Louis, MO.

Caitlin M. Byler, Administrative Manager, University of Texas MD
Anderson Cancer Center, Houston, TX.

Travis Loux, Assistant Professor, Department of Biostatistics,
Saint Louis University, St. Louis, MO.

Jing Wang, Associate Professor, Department of Biostatistics,
Saint Louis University, St. Louis, MO.

Steph Bernell, Associate Professor, Health Management and
Policy, Oregon State University, Corvallis, OR.

Nicholas Holekamp, Medical Director, Ranken Jordan Pediatric
Bridge Hospital, Maryland Heights, MO.

This research was not conducted using third-party funds.
Conflicts of interest: Dr. Holekamp is the Chief Medical Officer for
Ranken Jordan Pediatric Bridge Hospital (RJPBH). Saint Louis
University was contracted to do a quality improvement project for
RJPBH during 2013-2014. This article evolved from that project.
The other authors are currently employees of Saint Louis
University or were graduate research assistants during the
conduct of the research. Other than Dr. Holekamp, none of the
authors received any direct remuneration from RJPBH, and they
have no other direct conflicts of interest. No honoraria related to
this project were received by any of the authors.

Correspondence: Steven W. Howard, PhD, Salus Center 374,
3545 Lafayette Ave., St. Louis, MO, 63104; e-mail: SHowar19@
SLU.edu.

0891-5245/$36.00

Copyright © 2017 by the National Association of Pediatric
Nurse Practitioners. Published by Elsevier Inc. All rights
reserved.

http://dx.doi.org/10.1016/j.pedhc.2017.04.017

www.jpedhc.org

H/E 2017 1


Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
mailto:SHowar19@SLU.edu
mailto:SHowar19@SLU.edu
http://dx.doi.org/10.1016/j.pedhc.2017.04.017
http://www.jpedhc.org

ABSTRACT

Introduction: Our aim was to evaluate cost and acute care uti-
lization related to an organized approach to care coordination
and transitional care after major acute care hospitalization for
children with medical complexities, including cerebral palsy.
Methods: A retrospective cohort of 32 patients from Ranken
Jordan Pediatric Bridge Hospital (RJPBH) who received the
Care Beyond the Bedside model was compared with 151 patients
receiving standard care elsewhere across Missouri. Claims data
(2007-2012) were obtained from MoHealthNet, Missouri’s
Medicaid program, for all children with moderate to severe cere-
bral palsy (defined using approximated Gross Motor Function
Classification System levels) who had at least one hospital visit
during the study period (V= 183). Risk-adjusted linear and Pois-
son regression models were used to analyze per-member—per-
month costs and three indicators of acute care utilization
(emergency department visits, readmissions, and inpatient days).
Results: RJPBH patients were associated with statistically sig-
nificant reductions in per-member—per-month costs (—21%),
hospital readmissions (—66%), and inpatient days (—57%).
Discussion: RJPBH’s enhanced interprofessional medical
home-like model, including intense care coordination, psy-
chosocial therapy, family and caregiver empowerment, and
transitional care, may be keys to reducing cost and unneces-
sary hospital use for children with medical complexities with
cerebral palsy who receive Medicaid. J Pediatr Health Care.
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INTRODUCTION

Children with medical complexity (CMCs) have signifi-
cant clinical, therapeutic, and social needs. Advances
in medical technology have improved the chances for
very sick infantsand children to survive into adolescence
and adulthood (Anderson, Dumont, Jacobs, & Azzaria,
2007). As a result, the number of children with complex
medical conditions is increasing and placing newer and
greater demands on the health care system (Berry et al.,
2011D). This, in turn, requires a refocusing of the efforts to
provide comprehensive, interprofessional, and coordi-
nated health care for these children (Cohen et al.,
2011; Gresley-Jones, Green, Wade, & Gillespie, 2015;
Simon, Mahant, & Cohen, 2012). CMC diagnoses are
those that require intensive inpatient hospital care,
reliance on technology, polypharmacy, and home care
(Simon et al., 2012). Parents of CMCs can experience
caregiver fatigue, emotional and financial stress related
to personal expenditures for care, and loss of household
income (Cohen et al., 2011). CMCs can have a broad
range of chronic conditions and illnesses that include
congenital heart defects, traumatic brain injury, and ce-
rebral palsy (CP). This study will focus specifically on
the posthospitalization health expenditures and acute
care utilization measures of children with CP.

Cerebral Palsy

CP is a nonprogressive developmental disability with com-
plex origins, many different neuromotor and cognitive
manifestations, and a wide range of severity. Children
with severe CP often develop musculoskeletal abnormal-
ities that interfere with their ability to function indepen-
dently (Jones, Morgan, Shelton, & Thorogood, 2007).
Major corrective orthopedic surgeries are sometimes
required to stabilize or reverse the deficits that evolve as
the child grows with a permanent perinatal brain injury.
For example, posterior spinal fusion to correct and prevent
progression of severe scoliosis can enhance a child’s con-
dition by simplifying his care and increasing his tolerance
of upright positioning and assisted mobility. Likewise,
multilevel, often bilateral, lower extremity surgery that
can include osteotomies and/or soft-tissue releases
involving the hips, thighs, knees, ankles, and/or feet may
be required to offset or reverse progressive abnormalities
of stance or gait (Jones, Morgan, & Shelton, 2007). CP pa-
tients who require these types of interventions are also at
risk for (or have already been diagnosed with) aspiration,
respiratory issues (Jones, Morgan, & Shelton, 2007), gastro-
intestinal issues (such as constipation or reflux), seizures,
sensory impairments, communication deficits, emotional
and behavioral issues, and/or cognitive delays (Jones,
Morgan, Shelton, & Thorogood, 2007).

Taken together, these mental and physical issues can
be taxing in the best of circumstances. Faced with the
additional stress of a major surgery, these families are at
risk for major disruptions that can overwhelm their ability
to provide care at home (Jones, Morgan, & Shelton,
2007). These same challenges confront many families
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uding hospitalization, re-
admissions, and longer
lengths of stay (Berry
etal.,2011). Berry etal. (2011) reported that CMCs, including
children with neurologic impairments like CP, have greater
risk for frequent, prolonged hospital stays and a greater
need for care coordination. CMCs, including those with CP,
may benefit considerably from specially tailored models of
care that are designed to meet their special needs (Berry
et al., 2011; Gresley-Jones et al., 2015). Children with CP
differ significantly from most pediatric patients for whom
episodic, curative models of care were designed.

Medicaid

The Centers for Disease Control and Prevention has
estimated that the lifetime cost to care for an individual
with CP is approximately $1 million (Centers for
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