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Objective: To examine the effectiveness of hospital-
based comprehensive care programs in improving the
quality of care for children with special health care needs.

Data Sources: A systematic review was conducted using
Ovid MEDLINE, CINAHL, EMBASE, PsycINFO, Socio-
logical Abstracts SocioFile, and Web of Science.

Study Selection: Evaluations of comprehensive care
programs for categorical (those with single disease) and
noncategorical groups of children with special health care
needs were included. Selected articles were reviewed in-
dependently by 2 raters.

Data Extraction: Models of care focused on compre-
hensive care based at least partially in a hospital setting.
The main outcome measures were the proportions of stud-
ies demonstrating improvement in the Institute of Medi-
cine’s quality-of-care domains (effectiveness of care, ef-
ficiency of care, patient or family centeredness, patient
safety, timeliness of care, and equity of care).

Data Synthesis: Thirty-three unique programs were in-
cluded, 13 (39%) of which were randomized controlled

trials. Improved outcomes most commonly reported were
efficiency of care (64% [49 of 76 outcomes]), effective-
ness of care (60% [57 of 95 outcomes]), and patient or
family centeredness (53% [10 of 19 outcomes). Out-
comes less commonly evaluated were patient safety (9%
[3 of 33 programs]), timeliness of care (6% [2 of 33 pro-
grams]), and equity of care (0%). Randomized con-
trolled trials occurred more frequently in studies evalu-
ating categorical vs noncategorical disease populations
(11 of 17 [65%] vs 2 of 16 [17%], P=.008).

Conclusions: Although positive, the evidence support-
ing comprehensive hospital-based programs for chil-
dren with special health care needs is restricted primar-
ily to nonexperimental studies of children with categorical
diseases and is limited by inadequate outcome mea-
sures. Additional high-quality evidence with appropri-
ate comparative groups and broad outcomes is neces-
sary to justify continued development and growth of
programs for broad groups of children with special health
care needs.
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C HILDREN WITH SPECIAL

hea l th care needs
(CSHCN) are those “who
have or are at increased
risk of a chronic physi-

cal, developmental, behavioral, or emo-
tional condition and who also require
health care and related services of a type
or amount beyond that required by chil-
dren generally.”1(p2749) This is the most com-
monlyuseddefinitionof childhoodchronic
disease in the literature. Children with spe-
cial health care needs represent a small
group (approximately 13%-19% of all chil-
dren, excluding the “at risk” group)2 who
are at increased risk of hospitalization and
intensive care admission,3 school ab-
sence,4 frequent medical errors,5 poor care
coordination,6 and overwhelming chal-
lenges for their families. Such adverse out-
comes are probably even more likely

among more complex subpopulations of
CSHCN who, despite being small in num-
ber, are increasingly using acute care re-
sources7-9 and are particularly dependent
on care coordination to achieve optimal
health outcomes.10-12 Not surprisingly,
populations of CSHCN have been tar-
geted for various interventions aimed at
improving their care. The Institute of Medi-
cine (IOM)13 has identified the compara-
tive effectiveness of programmatic mod-
els in childhood chronic disease as one of
its top priority areas of research.

Conceptually, programmatic models for
CSHCN can be roughly divided into those
for which the primary focus of care coor-
dination is in the community and those for
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which the primary focus of care coordination is in a spe-
cialized institution, usually a hospital. Various commu-
nity-based models have been described in the literature,
including the medical home,4,14,15 hospital to medical home
transitions,16 and home care.17-19 However, given the
frequent interface of CSHCN with hospitals,20 several hos-
pital-based comprehensive care programs have been cre-
ated with the potential benefits of provider expertise, one-
stop shopping, and organizational efficiencies. These
models have been growing in popularity, particularly for
the increasing medically complex subpopulations of
CSHCN who frequently use hospital ambulatory and in-
patient services for much of their health care delivery.7,8

Comprehensive hospital-based care programs for
CSHCN aim to streamline care, improve health out-
comes, and support families and primary care provid-
ers.21 However, little is known to date about the effect of
hospital-based programs focused on comprehensive care
for CSHCN. The objective of this research article was to
determine the effectiveness of such programs for CSHCN.
Specifically, our research questions were 2-fold: (1) Does
a hospital-based comprehensive service delivery model
improve the quality of care for CSHCN? (2) Is there a
difference in the body of evidence for these care deliv-
ery models between categorical (those with single dis-
ease) vs noncategorical subpopulations of CSHCN?

METHODS

A systematic review of the published literature was facilitated
by an experienced librarian. All searches were updated to Au-
gust 25 and 26, 2010. The following databases were searched
using the OvidSP platform MEDLINE (no beginning month
listed in MEDLINE 1950), EBM Reviews–Cochrane Central Reg-
ister of Controlled Trials �2nd Quarter 2010�, EMBASE (no
month listed 1980 to 2010 Week 33), PsycINFO (no month
listed 1967 to August Week 3, 2010), EBSCOHost CINAHL (no
month listed in CINAHL 1982 to August 25, 2010), CSA plat-
form Sociofile/Sociological Abstracts SocioFile (1952 to Au-
gust 26, 2010) and ISI Thomson Web of Science Science Ci-
tation Index Expanded (SCI-EXPANDED)—1899 to present
from inception (eTable 1 [available at: http://www.archpediatrics
.com] gives the Ovid MEDLINE search strategy). References
listed in articles were also reviewed, and experts were con-
sulted for additional studies. Included were published studies
of comprehensive care programs for CSHCN 18 years or younger
based (at least partially) clinically or administratively in a hos-
pital setting. They included evaluative study designs, such as
randomized controlled trials (RCTs); controlled observa-
tional studies; pre-post studies; or descriptive cross-sectional
studies. Comprehensive care has been defined by the Ameri-
can Academy of Family Physicians as “concurrent prevention
and management of multiple physical and emotional health prob-
lems of a patient over a period of time in relationship to fam-
ily, life events and environment.”22 For this study, we used an
operational definition that included models of service delivery
focusing on care coordination for a broad set of health needs
or programs in which care was delivered by a single clinician
or team who actively led multiple components of care longi-
tudinally across time and settings (eg, hospital and home).

Articles not written in English and those evaluating pedi-
atric to adult care transition programs were excluded. Publi-
cations were selected in a 2-step process independently by 2
of us (E.C. and V.J.). In the first phase, the raters reviewed the

titles and, if available, the abstracts derived from the search.
In the second phase, any potentially relevant articles were ex-
amined in full for the inclusion criteria. The raters met regu-
larly to discuss the classification and coding of data. Disagree-
ments between the raters were resolved through discussion and
adjudication by a third reviewer (S.M.). Publications were clas-
sified by study design, setting (completely hospital based vs hos-
pital and community based), and disease populations (noncat-
egorical [diverse conditions and age groups] vs categorical [eg,
single disease or age group, such as cystic fibrosis, diabetes melli-
tus, or very low-birth-weight infants]).

Evaluative outcome data from relevant articles were cat-
egorized according to the IOM’s quality-of-care aims, which de-
fine high quality of care based on the following variables: ef-
fectiveness of care (improved health or functioning of patients,
including reduced contact with the health care system), effi-
ciency of care (in resource use), patient (focus on the patient’s
experience of illness and health care and on the systems that
work or fail to work to meet individual patients’ needs) or fam-
ily (consideration of the needs of the whole family) centered-
ness, patient safety (reduction in errors and deaths), timeli-
ness of care (minimization of wait times and other delays), and
equity of care (consistent distribution of the health care system).23

Outcomes reported that were likely to affect more than 1 quality-
of-care domain were categorized accordingly. For instance, a
report of a decrease in emergency department visits leading to
a consequent reduction in health care resource use was clas-
sified as outcomes of both effectiveness of care and efficiency
of care. A positive outcome was defined as a significant change
(P� .05) reported in an IOM quality-of-care domain.

The unit of analysis for descriptive and statistical purposes
was the program evaluated; therefore, multiple publications
evaluating a single program were analyzed as a single study.
Given the anticipated heterogeneity of study design, quality was
assessed by comparing the study design (eg, RCT vs non-
RCT) and the comprehensiveness of outcome measures as de-
fined by the number of IOM quality-of-care domains assessed.
In addition, quality scores were calculated using a scoring sys-
tem derived for disparate study designs.24 This system scores
studies on a 36-point scale based on 9 domains (abstract and
title, introduction and aims, methods and data, sampling, data
analysis, ethics and bias, results, transferability or generaliz-
ability, and implications and usefulness). Two authors (E.C.
and V.J.) scored the studies, and disputes were resolved by con-
sensus. Populations studied were compared based on study de-
sign, quality domains, and quality scores using Fisher exact test
or independent t test where appropriate. Statistical signifi-
cance was set at the conventional P=.05 level.

RESULTS

The literature review yielded 2621 potential titles and ab-
stracts, of which 35 articles reporting on 33 unique pro-
grams were included. The Figure shows the article se-
lection process. Seventeen programs targeted categorical
(single disease) populations (Table 1), while 16 pro-
grams targeted noncategorical disease populations
(Table 2) (eTable 2 gives more detailed descriptions).

STUDY DESIGN

Thirty-three unique programs were evaluated using sev-
eral study designs. Thirteen evaluations (39%) were RCTs,
13 evaluations (39%) were pre-post study designs, 5 evalu-
ations (15%) were descriptive studies, and 2 evaluations
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(1 prospective and 1 retrospective) (6%) were cohort study
designs with a control group. The RCT designs occurred
more frequently in studies evaluating categorical vs non-
categorical disease populations (11 of 17 [65%] vs 2 of
16 [17%], P=.008). Of 2 RCTs among noncategorical dis-
ease populations, both focused on a joint hospital-based
and community-based program. Publications describ-
ing noncategorical disease populations most frequently
used the pre-post study design (10 of 16 [63%]). Quality
scores were similar between the categorical vs noncat-
egorical disease populations (mean [SD], 27.6 [4.3] vs
26.5 [5.1]; P=.51).

INTERVENTION PROGRAM COMPONENTS

Of 33 unique programs, 17 (52%) were entirely hospital
based, while the remaining 16 (48%) contained varying
degrees of community-based parts. The program compo-
nents were wide ranging. Seventeen interventions (52%)
involved multidisciplinary teams. Fifteen programs (45%)
contained education components, including disease-
specific awareness, health maintenance information, well-
being guidelines, and parenting skills training. Fifteen pro-
grams (45%) also contained a specific care or treatment
plan component. Fourteen programs (42%) included health
monitoring and case management or coordination. Thir-
teen programs (39%) included care management or care
coordination. Ten programs (30%) emphasized family-
centered needs, promoting parent-child interactions and
offering parental support. Eleven programs (33%) also of-
fered health care provider (ie, physician or nurse) avail-
ability for phone, e-mail, or in-person consultations. Nine
programs (27%) provided families with referrals to ap-
propriate services. Eight programs (24%) included a home
visit component.

REPORTED OUTCOMES

Four programs (12%) were evaluated using at least 4 of
6 IOM quality-of-care aims23; no programs were evalu-
ated using all 6 aims. Effectiveness of care was the out-
come most frequently studied (30 programs [91%]), fol-

lowed by efficiency of care (24 programs [73%]), patient
or family centeredness (16 programs [48%]), patient safety
(3 programs [9%]), and timeliness of care (2 programs
[6%]). Positive evidence for comprehensive hospital-
based interventions was reported by 32 programs (97%).
One study35 found no difference between the compre-
hensive hospital-based intervention being studied and its
control group.

Effectiveness of Care

Thirty programs (91%) evaluated the effectiveness of care
provided to patients, and 95 outcomes were assessed. Im-
proved effectiveness was reported for 57 outcomes (60%).
Some outcomes measured were disease specific. For in-
stance, a program aimed at children with sickle cell ane-
mia38 found that participants in an intervention group
experienced less painful crises and frequency of trans-
fusions compared with a control group, and another in-
tervention aimed at children with type 1 diabetes melli-
tus found no difference in glycated hemoglobin levels
compared with those in control subjects.28 Adherence to
treatment plans (eg, improved care techniques and en-
hanced ability by the child to manage care) was re-
ported as an effectiveness outcome in 3 RCTs focused
on categorical disease populations28,32,33 but in no pro-
grams evaluated among noncategorical populations. Ex-
amples of other effectiveness outcomes reported in-
cluded mental and physical health status17,19,38,42 and
accessibility of the medical team and resources.46 Fifty-
nine of 95 (62%) reports on the effectiveness of care fo-
cused on health care use outcomes that were also coded
as efficiency of care (eg, hospitalization rates). A focus
on health care use in outcomes of the effectiveness of care
was more common among categorical vs noncategorical
populations (28 of 58 [50%] vs 30 of 37 [81%], P=.001).

Efficiency of Care

Twenty-four programs (73%) evaluated the efficiency of
care provided to patients, and 76 outcomes were as-
sessed. Of these, 49 (64%) reported positive outcomes,
generally relative to hospital-based health care use. Ex-
amples of these included shorter hospital stays, cost sav-
ings for the institutions providing the program, and fewer
hospitalizations (including emergency department and
intensive care unit).

Patient or Family Centeredness

Sixteen programs (48%) evaluated aspects of patient or
family centeredness on 19 outcomes, with 10 (53%) of
those reporting positive findings. Examples of specific
outcomes reported were diverse, including parental ac-
cess to information,32 ability to care for their children,55

out-of-pocket expenses,33 general quality of home envi-
ronment,31 competency to provide age-appropriate su-
pervision for their children’s care management, or sim-
ply overall satisfaction with care.* There were no reports
of child or youth satisfaction with care.

*References 17, 19, 32, 33, 37, 39, 40, 42, 46-49, 52.

Titles and abstracts reviewed2621

Full-length articles reviewed42

Articles included in systematic
review

35

Articles eliminated based on
inclusion and exclusion criteria

23

Additional articles added
based on reference review

16

Titles and abstracts eliminated
based on inclusion and
exclusion criteria

2500

Figure. Article selection process.
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Table 1. Characteristics and Evaluation of Programs Meeting Inclusion Criteria for Categorical Patient Populations

Program
Patient

Population Intervention
Study

Design
Outcomes (Quality-of-Care

Domains and Result)

Early hospital discharge
and home follow-up,
Philadelphia,
Pennsylvania25

Low-birth-weight
infants

Home follow-up RN care, promoting
parent-infant interaction and education

RCT LOS (e1 and e2 ↓), physical development
(e1 ∅), rehospitalization (e1 and e2 ∅), acute
care visits (e1 and e2 ∅), program cost
(e2 ↓), physician’s charges (e2 ↓)

Comprehensive follow-up
care, Dallas, Texas26

Low-birth-weight
infants

Comprehensive care (well-child and
chronic illness care, RN or MD
available 24 h for acute problems;
home visits provided)

RCT Treatment compliance (e1 ↑), ED visits (e1 and
e2 ↓), life-threatening illness (e1 and s ↓),
ICU services (e1 ↓), ICU admissions and days
(e1 and e2 ↓), cost (e2 ↓), death (e1 and
s ∅), hospital admissions (e1 and e2 ∅), LOS
(e1 and e2 ∅)

Pediatric asthma
intervention, Chicago,
Illinois27

Asthma Reinforced asthma education and case
management (monthly contact by
team and encouragement to call and
ask questions, action plan provided)

RCT Clinic visits (e1 and e2 ↓), hospital admissions
(e1 and e2 ∅), LOS (e1 and e2 ∅), ED visits
(e1 and e2 ∅), health care reimbursement
(e2 ∅), program cost savings (e2 ∅)

Education and phone case
management for children
with type 1 diabetes
mellitus, Philadelphia,
Pennsylvania28

Type 1 diabetes
mellitus

Education and phone case management
intervention (review guidelines, health,
and safety; problem solve; meal
planning; behavior and parenting)

RCT Adherence to treatment (e1 ↑), parent-child
teamwork for disease management (p ↑),
parents’ knowledge of child’s condition (p ∅),
glycemic control (e2 ∅)

Care ambassador program,
Boston, Massachusetts29

Type 1 diabetes
mellitus

Care ambassador (care coordination
[appointment scheduling, addressing
questions, direct families to
resources], clinic attendance
monitoring and outreach for missed
appointments, psychoeducation)

RCT Severe hypoglycemia (e1 and s ↓), hospital
admissions (e1 and e2 ↓), ED visits (e1 and
e2 ↓), glycemic control (e2 ↑)

Pediatric asthma center
comprehensive inner-city
asthma program, Bronx,
New York30

Asthma Multidisciplinary hospital-based specialty
clinic (intense medical and
environmental control, education and
monitoring, 24-h access, 24-h
availability)

RCT ED visits (e1 and e2 ↓), hospital admissions (e1
and e2 ↓)

Earlier discharge with
community-based
intervention, Winnipeg,
Manitoba, Canada31

Low-birth-weight
infants

Early discharge with follow-up in the
community (public health nurse and
homemaker services for 8 wk after
discharge; assessment, education,
support, and referral or liaison to other
services; home visit or phone contact;
nurse always available)

RCT LOS (e1 and e2 ↓), rehospitalization rate (e1 and
e2 ∅), illness rate (e2 ∅), health care team
home visits and phone contacts (e1, e2, and
p ↑), physical development (e1 ∅), quality of
home environment (e1 and p ↑), program
cost (e2 ↓)

Home and ambulatory
program for children
with asthma, Halifax,
Nova Scotia, Canada32

Asthma Comprehensive home and ambulatory
program (education and home visits
by specially trained nurse), control
group continued to received standard
care

RCT Illness severity (e1 ↓), illness symptoms (e1 ∅),
medication requirements (e1 ∅), primary
care physician visits (e1 and e2 ↓), hospital
admissions (e1 and e2 ∅), multiple hospital
admissions (e1 and e2 ↓), LOS (e1 and
e2 ∅), pulmonary function (e1 ↑), school
absenteeism (e1 ↓), metered aerosol
technique (e1 ↑), reduction of smokers living
at home (e1 ∅), reduction in No. of pets
(e1 ∅), asthma education questionnaire
(e1 ↑), family satisfaction (p ∅), family
wanting more information (p ↓)

Home-based management,
Montreal, Quebec,
Canada33

Type 1 diabetes
mellitus

Home-based intervention (diabetes
treatment nurse accompanied family
home, offered flexible education
sessions, implemented insulin
treatment plan with diabetologist)

RCT Metabolic control (e1 ↑), illness-related adverse
events (e1 and s ∅) parents’ knowledge of
child’s condition (p ∅), parent and child
adherence to treatment (p ∅), effect of child’s
illness on family (p ∅), parental perceived
stress (p ∅), family satisfaction with care
(p ∅), child stress scale (e1 ↑), parental
out-of-pocket expenses (e2 ↓), parental time
spent with hospitalized child (p ↓), parental
hours missed from work (p ∅)

Aftercare services, Los
Angeles, California34

Low-birth-weight
infants

Home health intervention (home care in
first 1-4 wk after discharge, physician
available for consult 24 h/d), home
visit intervention (provided prevention
and intervention services,
development and health monitoring of
infant, parental support, and social
service referrals)

RCT ED visits (e1 and e2 ∅), rehospitalization (e1
and e2 ∅), immunization status (e1 ↑)

(continued)
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Patient Safety

Only 3 programs evaluated outcomes regarding the safety
of patients. All were RCTs focused on categorical dis-
ease populations. One study26 demonstrated a decrease
in life-threatening illnesses but no difference in death rates
associated with comprehensive follow-up of very low-
birth-weight infants. Two RCTs on diabetes evaluated pa-
tient safety; one found a decrease in rates of severe hy-
poglycemia,29 while the other found no difference in
illness-related adverse events associated with home-
based management.33

Timeliness of Care

Two programs (6%) evaluated timeliness outcomes. Both
focused on noncategorical populations with a descrip-
tive55 or pre-post47 design. One study55 reported a de-
crease in timely access to appropriate services, while the
other study47 found no difference in emergency depart-
ment wait times associated with an intervention.

Equity of Care

The final IOM quality-of-care domain assessed was equity
of care. There were no studies examining such outcomes.

COMMENT

The evidence for comprehensive hospital-based pro-
grams for improving the quality of care for CSHCN is gen-
erally positive but is limited primarily to studies of chil-
dren with categorical diseases and by inadequate outcome
measures in major domains of health care quality. Most
evaluative studies used weak study designs. Although RCTs
are considered the gold standard in comparative re-
search, most studies reviewed were noncontrolled, par-
ticularly those among children with noncategorical con-
ditions. Despite decades of thought supporting the creation
of chronic care models for noncategorical disease popu-
lations in pediatrics,58,59 most high-quality (eg, RCT) evi-
dence has continued to focus on single disease groups. Little

Table 1. Characteristics and Evaluation of Programs Meeting Inclusion Criteria for Categorical Patient Populations (continued)

Program
Patient

Population Intervention
Study

Design
Outcomes (Quality-of-Care

Domains and Result)

Follow-up care for infants
with chronic lung
disease, Winston-Salem,
North Carolina35

Chronic lung
disease

Community-based follow-up (nurse
specialist monitored infants’ and
parents’ health and resources use,
made referrals)

RCT Physical and mental development (e1 ∅),
rehospitalization (e1 and e2 ∅), respiratory
illness (e1 ∅)

Military community asthma
program, Honolulu,
Hawaii36

Asthma Run by team coordinator, parent
educator, and pulmonologist;
outpatient management plan,
education

Pre-post Hospital admissions (e1 and e2 ↓)

Community link team,
London, England37

Visual
impairment
and
ophthalmic
disorders

Hospital-based community link team
members accompanied families
during assessments, reinforced and
clarified clinical information, and
advised families about visual
stimulation programs; education and
social services information

Pre-post Family centeredness of care (p ∅), family
satisfaction with care (p ↑)

Comprehensive clinical
care program, Cotonou,
Republic of Benin38

Sickle cell anemia Intensive parental education and
information sessions; education was
repeated with encouragement for
vaccination, attending appointments,
improving nutrition, malaria
prophylaxis

Pre-post Disease-related acute events (e1 ↓), general
status and physical growth (e1 ↑),
hospitalization frequency (e1 and e2 ↓)

Multidisciplinary clinic for
children with epilepsy,
Little Rock, Arkansas39

Epilepsy Medical management, treatment plan
involving optimal service control and
multifaceted education, direct
intervention for psychosocial
difficulties

Descriptive Family satisfaction with care (p ↑)

Ocular genetics program,
Toronto, Ontario,
Canada40

Ocular genetics
diseases

Comprehensive and multidisciplinary
hospital-based care; centralized
medical services and molecular
diagnosis; optimized use of
alternative caregivers and diverse
resources, aim to minimize visits

Descriptive Family satisfaction with care (p ↑)

Cystic fibrosis outreach
services, Brisbane,
Australia41

Cystic fibrosis Outreach in 7 remote sites,
multidisciplinary team (respiratory
physician, physiotherapist, dietitian
and nurse, local pediatricians, general
practitioners, or health workers)

Retrospective
cohort

Pulmonary function (e1 ∅), sputum
bacteriology (e1 ∅), physical development
(e1 ∅), hospital admissions (e1 and e2 ↓)

Abbreviations: ED, emergency department; e1, effectiveness of care; e2, efficiency of care; LOS, hospital length of stay; p, patient or family centeredness;
RCT, randomized controlled trial; s, patient safety; ↓, decrease in outcome measure; ↑ increase in outcome measure; ∅, no change in outcome measure.
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Table 2. Characteristics and Evaluation of Programs Meeting Inclusion Criteria for Noncategorical Patient Populations

Program Intervention
Study

Design
Outcomes (Quality-of-Care

Domains and Result)

Pediatric home care, Bronx,
New York17,19,42

Community- and hospital-based intervention
(multidisciplinary team, comprehensive services,
case management, coordination of services,
monitoring, direct care, education, advocacy)

RCT Family satisfaction with care (p ↑), child’s psychological
adjustment (e1 and e2 ↑), parents’ well-being (p ↑),
child’s function status (e1 ∅), effect of child’s illness on
family (p ∅)

Project CATCH, Columbus,
Ohio43

Hospital run community based (multidisciplinary
transition team)

RCT Services accessed by families (p ↑), parental social support
(p ↑), physical and mental development (e1 ↑)

Integrated health care
program for children with
special needs, Michigan44

Hospital-only integrated clinic (collaborative
interdisciplinary model of care, visits in 1 place
and time, nonmedical interventions, yearly
comprehensive evaluation)

Prospective
cohort

Child behavior (e1 ↑), parental coping and well-being
(p ∅), child coping and well-being (e1 ∅)

Special primary care clinic,
Denver, Colorado45

Hospital-based multidisciplinary team,
comprehensive primary care clinic, care
coordination, case management

Pre-post LOS (e1 and e2 ↓), use of needed services (e1 ↑)

Pediatric alliance for
coordinated care, Boston,
Massachusetts46

Joint hospital and community intervention,
pediatric primary care providers and specialists
providing integrated care, managed by pediatric
nurse practitioner, individualized health plan
developed and shared with stakeholders

Pre-post Ease of family care delivery (e1 ↑), access to medical team
and resources (e1 ↑), parents’ knowledge of child’s
condition (p ↑), family satisfaction with care (p ↑),
relationship with medical team (p ↑), parental days
missed from work (p ↓), hospital admissions (e1 and
e2 ↓)

Accelerated care through
emergency program,
Melbourne, Australia47

Hospital-based ED program, 24-h care with nurses
in conjunction with subspecialists, clinical
pathway with individual care plans developed

Pre-post Family satisfaction with care (p ↑), avoided ED visits (e1
and e2 ↑), program cost savings (e2 ↑), ED wait times
(t ∅)

Access to better care program,
Columbus, Ohio48

Staffed by community- and hospital-based
physicians and case managers (social workers
and clinical nurse specialists), 24-h phone line

Pre-post Parents’ knowledge of child’s condition (p ↑), family
satisfaction with care (p ↑), hospital admissions (e1 and
e2 ↓), program cost savings (e2 ∅)

Children with special needs
disease management
program, Baltimore,
Maryland49

Staffed by advanced practice nurse case managers;
assessments completed to develop care plan to
meet short- and long-term goals; coordination,
facilitation of communication and collaboration,
advocating for patients and families

Pre-post Family satisfaction with care (p ↑), hospital admissions (e1
and e2 ↓), length of hospital stay (e1 and e2 ↓), program
cost (e2 ↓), program cost savings (e2 ↑), ED visits (e1
and e2 ↑)

Tertiary care–primary care
partnership model,
Milwaukee, Wisconsin50

Care coordination provided by nurse case manager
(children with more frequent and longer
hospitalizations were also treated by MD); single
point of contact at hospital between patients and
families, primary care providers, and community
resources; care plans developed and
psychosocial support provided

Pre-post Hospital admissions (e1 and e2 ↓), No. of hospital days
(e1 and e2 ↓), hospital charges (e2 ↓), use of outpatient
services (e1 and e2 ↑)

Chronic complex center,
Tampa, Florida51

Hospital-based medical home Pre-post ED visits (e1 and e2 ↓), hospital admissions (e1 and e2 ↓),
hospital days (e1 and e2 ↓), costs (e2 ↓)

Complex care clinic, Toronto,
Ontario, Canada52

Staffed by pediatrician and nurse practitioner
focusing on management and coordination,
comprehensive ambulatory follow-up in
coordination with the child’s primary care
physician, written care plans, communication by
e-mail and phone promoted when possible

Pre-post Hospitalized days (e1 and e2 ↓), hospitalizations (e1 and
e2 ∅), ED visits (e1 and e2 ∅), hospital outpatient visits
(e1 and e2 ↑), community outpatient visits (e1 and
e2 ∅), parental quality of life (p ↑), family centeredness
of care (p ↑), parental satisfaction (p ↑)

U Special Kids program,
Minneapolis, Minnesota53

Coordinates communication between family,
tertiary care services, social services, primary
care provider, specialists, schools, insurers;
documentation in electronic health record; issues
addressed by phone when possible

Pre-post Unplanned admissions/d (e1 and e2 ↓), planned
admissions/d (e1 and e2 ∅)

Pediatric medical home
program at UCLA,
University of California,
Los Angeles54

60-min Initial visit for comprehensive evaluation,
follow-up appointments twice the length of
standard visits, “family liaison” served as primary
contact for families, “All About Me” binder
containing comprehensive information

Pre-post ED visits (e1 and e2 ↓), outpatient visits (e1 and e2 ∅),
urgent care visits (e1 and e2 ∅), hospital admissions
(e1 and e2 ∅), hospital days (e1 and e2 ∅), LOS (e1 and
e2 ∅)

Project Continuity, Omaha,
Nebraska55

Hospital-based comprehensive care coordination
intervention, individual and team care
management, assessment of family’s needs and
priorities, intervention plan developed, agency
referrals and follow-up care for continuity and
community transition

Descriptive Timely access to appropriate services (t ↑), parents’
knowledge of child’s condition (p ↑), parents’
participation in child’s care (p ↑)

SABH project, Stockholm,
Sweden56

Hospital-managed advanced inpatient medical care
at home, 24-h support from pediatricians and
specialized medical staff

Descriptive Hospital admissions (e1 and e2 ↓)

Comprehensive ambulatory
services, Rochester,
New York57

Multidisciplinary team to expand ambulatory care
coordination and provide “wraparound” services

Descriptive LOS (e1 and e2 ↓), hospital admissions (e1 and e2 ↓),
hospital charges (e2 ↓)

Abbreviations: CATCH, Collaborative Approach to the Transition from Hospital to Community and Home; ED, emergency department; e1, effectiveness of care;
e2, efficiency of care; LOS, hospital length of stay; p, patient or family centeredness; RCT, randomized controlled trial; SABH, Sjukhusansluten Avancerad Barnsjukvård I
Hemmet; t, timeliness of care; ↓, decrease in outcome measure; ↑ increase in outcome measure; ∅, no change in outcome measure.
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evidence supports the existence of hospital-based com-
prehensive care programs for CSHCN, particularly for
populations of children outside of single disease services,
such as sickle cell anemia or diabetes. Therefore, this re-
view article supports the recent prioritization by the IOM
of research focused on evaluation of care coordination pro-
grams for chronic disease populations.

The findings herein need to be contextualized in refer-
ence to other frameworks for models of care for CSHCN.
One conceptualization that has been recently reviewed is
thatofthecommunity-basedmedicalhomemodel.Themedi-
cal home is a community-based model of care that is “ac-
cessible, family centered, continuous, comprehensive, co-
ordinated,compassionateandculturallyeffective.”60 Homer
et al61 reviewed30studiesof interventions that incorporate
part or all of the medical home model. Similar to our find-
ings, despite the largely positive findings reported, the au-
thors foundgenerallyweakstudydesigns, inconsistentout-
come measures, and a lack of comparison groups in most
studies. Although the medical home model is meant to be
a primary care community-based model, there was some
overlap in their article and ours owing to liberal inclusion
criteria in both reviews; 6 studies26,39,42,49,50,57 among the 30
were included in our review. Some studies in the review by
Homer et al61 were hospital based and included only parts
of the medical home model, while some studies herein in-
cludedasubstantial community-basedcomponent.Unfor-
tunately, someof theoverlapcanbe traced to themultiplic-
ity of the term medical home, which has been operationally
defined variously in different studies.62 Medical home has
been used to describe a model of a community-based pri-
mary care practice as well as a conceptual model of an ideal
system of care focused around a team of providers in the
hospital or community. The definitional vagaries have led
to lack of clarity as to whether one model is superior to an-
other for specific populations of CSHCN.

This review has several important limitations. Chiefly,
thestudieswereheterogeneous,withvarieddefinitions,de-
signs, interventions, andoutcomemeasures, limitingcom-
parisons thatcouldbemadebetweenthem(particularly the
pooling of data for meta-analysis). Given the many studies
with nonrandom assignment or no comparison group, the
risk ishighforunaccountedconfoundersandbias.Further-
more, although rigorous attempts were made to search for
all relevant articles, limitations in the search strategy to
English-languagestudiesandafinitenumberofsearchterms
meant thatsomeinformativestudiesmayhavebeenmissed.

In recent years, important developments in clinical care
for CSHCN include the emergence of hospital-based pro-
grams for complex subpopulations of CSHCN,21 contro-
versy as to whether community-based physicians or hos-
pital-based generalists or subspecialists are better at leading
the care of a wide variety of chronic conditions of child-
hood,63 and challenges about how to best promote co-
management and collaborative care involving bidirec-
tional coordination and remuneration for care coordination
activities.21 The implications of our findings are that, de-
spite a large body of literature, we know little about the
optimal model of care for CSHCN. This will be particu-
larly relevant as more comprehensive systems of care for
CSHCN are created through new pediatric accountable or
integrated care organizations. It is possible that hospital-

based programs, such as those reviewed herein, will have
a growing role in health system efforts to improve quality
and to reduce costs using global payments and shared sav-
ings. Although there are ethical, logistical, and financial
challenges to conducting randomized trials in this area,
pragmatic RCTs comparing well-delineated alternate mod-
els of care with consistent outcome measures are essen-
tial to make evidence-informed policy decisions for opti-
mal models of care for CSHCN.

In conclusion, most studies of comprehensive hospital-
based programs report positive results, but the quality of
the evidence is modest overall. The evidence supporting
the development of programs for CSHCN is restricted pri-
marily to studies of children with categorical diseases and
is limitedby inadequateoutcomemeasures.Additionalhigh-
quality evidence with appropriate comparative groups and
broad holistic outcomes is necessary to determine the effect
of hospital-based comprehensive care programs.
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