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Abstract
Objectives—To describe the characteristics of hospitalizations for patients who utilize clinical
programs that provide care coordination for children with multiple, chronic medical conditions.

Study design—Retrospective analysis of 1,083 patients hospitalized between June 2006 and
July 2008 who utilize a structured, pediatric complex-care clinical program within four children's
hospitals. Chronic diagnosis prevalence (technology assistance, neurologic impairment and other
complex chronic conditions), inpatient resource utilization (length of stay, 30-day readmission),
and reasons for hospitalization were assessed across the programs.

Results—Over the two year period, complex-care program patients experienced a mean 3.1 (SD
2.8) admissions, 12.2 days (SD 25.5) in the hospital per admission, and a 25.4% thirty-day
hospital readmission rate. Neurologic impairment (57%) and presence of a gastrostomy tube
(56%) were the most common clinical characteristics of program patients. Notable reasons for
admission included major surgery (47.1%), medical technology malfunction (9.0%), seizure
(6.4%), aspiration pneumonia (3.9%), vomiting / feeding difficulties (3.4%), and asthma (1.8%).
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Conclusions—Hospitalized patients who utilized a structured clinical program for children with
medical complexity experienced lengthy hospitalizations with high early readmission rates.
Reducing hospital readmission may be one potential strategy to lower inpatient expenditures in
this group of children with high resource utilization.

Keywords
children with medical complexity; hospitalization; children's hospital; neurologic impairment;
technology dependence; children with special health care needs

An estimated 13–18% of children and youth in the United States have a chronic health
condition that requires health services beyond that needed by healthy children.(1, 2) A
growing subset of these children have a complicated, fragile chronic disease or multiple
chronic medical problems that lead clinicians to consider them medically complex.(3, 4)
This emerging population of children with medical complexity is perceived to require high
intensity, coordinated care from primary, community and multiple-specialty providers.(5)

The health care needs of children with medical complexity may extend beyond the capacity
of some pediatric practices to coordinate care for them from a medical home.(6) This may
be especially true for children who do not have a unifying diagnosis that matches with an
existing specialty clinical program (e.g., a multi-disciplinary outpatient clinic for patients
with spina bifida) designed to promote care coordination among different providers within
one setting.(7) Such children are at particularly high risk for fragmented, uncoordinated care
that contributes to unfavorable health outcomes.(7–11)

New outpatient and inpatient complex-care clinical programs are emerging to meet the
needs and improve the health outcomes of children with medical complexity who do not
receive coordinated care in the existing healthcare system.(3, 6, 12–15) The scope of
diseases and chronic medical conditions encountered by children utilizing these programs
remain poorly described. Although the majority of their healthcare expenditures are believed
to occur in the inpatient setting, there is limited information describing patterns and
indications for hospitalization.(4) The objectives of the work were to: 1) describe the
demographic and clinical characteristics of patients who receive care within different
structured outpatient and inpatient complex-care clinical programs for children with medical
complexity; and, 2) describe their indications for and use of inpatient resources.

Methods
This is an IRB-approved retrospective cohort analysis of hospitalizations experienced by
patients with a history of utilizing a structured complex-care clinical program for children
with medical complexity within one of four freestanding children's hospitals (Table I). These
programs were chosen as a convenience sample for evaluation based on their participation in
a quality improvement forum for children with medical complexity in April 2008.(14)
Although these programs are situated in geographically diverse sections of the country, they
are not intended to be representative of all complex-care clinical programs for children with
medical complexity.

The characteristics of each program are described in Table I. The programs developed
independently, but all share the common goal of optimizing the health of children with
medical complexity and minimizing their inpatient resource utilization through care
coordination among a child's hospital, outpatient and community providers. Rainbow-
Boston is the only program that provides primary care for their patients; this characteristic
distinguishes the Rainbow-Boston program from the Complex Care Service-Boston
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program. All programs describe multiple chronic illnesses or involvement with multiple
pediatric specialists as patient characteristics that are typically associated with program
enrollment. Only one service (Complex Care Service – Boston) describes
neurodevelopmental disability as a highlighted characteristic for selection. Patients are
referred to the programs by local primary, specialty and hospital providers. The Arkansas
and Milwaukee programs are unique in that they receive many referrals directly from their
hospital's neonatal and medical intensive care units, respectively. Rainbow-Boston accepted
healthy siblings of complex patients, but they are not included in this study.

Hospitalization data for program patients were obtained from the Pediatric Health
Information System (PHIS), an administrative database of inpatient admissions for children
within freestanding children's hospitals.(16) All hospitals are affiliated with the Child Health
Corporation of America (CHCA, Shawnee Mission, KS), a business alliance of 42 children's
hospitals. Data quality and reliability are maintained through a joint effort between CHCA
and Thompson Healthcare (New York, NY). Program patients were linked with PHIS
hospitalization data using their medical record number and PHIS unique identifier.

Study inclusion criteria were children with medical complexities who experienced (1) at
least one health encounter with a structured complex-care clinical program during their life;
and (2) one or more hospitalizations between July 2006 and June 2008. For each patient, all
hospitalizations within the study period, affiliated with any medical or surgical service, were
included for analysis.

Demographic characteristics analyzed across complex-care clinical program patients were
age, sex, race/ethnicity (Caucasian non-Hispanic, black, Hispanic, other), and insurance type
(public, private, self-pay) as available within PHIS.(16)

Diagnosis characteristics abstracted were the number of diagnoses encountered by each
child during a hospitalization and the name of each diagnosis. PHIS contains up to 21
individual International Classification of Diseases, Ninth Revision, Clinical Modification
(ICD-9-CM) diagnosis codes for each hospitalization. We categorized individual diagnosis
codes into three clinical categories based on previous studies: Feudtner et al (2000)'s
Complex Chronic Conditions, neurologic impairment and technology assistance.(5, 17–19)

Neurologic impairment and technology-assistance were chosen as proxies of functional
impairment and because of their presence within the patient selection characteristics of two
of the five programs.(20, 21) Neurologic impairment (NI) was defined as static and
progressive, central and/or peripheral neurologic diagnoses associated with chronic
functional and or/intellectual impairment.(22–24) The NI category was an extension of
Feudtner's neuromuscular diagnoses described above. Example diagnoses included
encephalopathy and peripheral nervous system disorders. Technology assistance was
defined as a medical device used to maintain a child's health status.(25, 26) Examples of
technologies included gastrostomy, tracheostomy, cerebrospinal fluid ventricular shunt, and
permanent indwelling catheter.5, 19–21

Hospitalization characteristics included the number of hospitalizations (and intensive care
hospitalizations), length of stay per hospitalization, readmission within 30 days of a previous
admission, and total charges per hospitalization. We also analyzed the principal diagnosis
and procedure ICD-9-CM code for each admission as an indicator of the primary reason for
admission.
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Statistical Analysis
We compared nominal patient characteristics (race/ethnicity, insurance type, sex, and
diagnosis clinical categories) among each service using chi-square tests. We compared
continuous characteristics (age, number of diagnoses) using wilcoxon rank sum and t-tests
based on normality. Statistical Analysis Software (SAS Institute, Inc, Cary, NC) version
9.1.3 was used for all analyses.

Results
There were 1,083 children with a history of a pediatric complex-care clinical program.
These patients accounted for 1.7% of all patients hospitalized, 3.8% (n = 3,365) of the total
number of hospitalizations and 5.5% ($12.6 million) of the total aggregate hospital charges
for all children admitted to the hospital during the two year study period. The median age for
all complex-care clinical program patients at the beginning of the study period was 3.2 years
[interquartile range (IQR) 1.1, 10.0)]. Arkansas had the youngest patients [median 0.8 years
(IQR 0.2, 1.9)] and Boston – Complex Care had the oldest patients [median 5.3 (IQR 1.7,
14.4)], p<.01. 49% of all complex-care patients utilized public health insurance.

The mean number of diagnoses per admission for all complex-care program patients was 9.5
(SD 5.4). 91% of all patients had one or more diagnoses within the diagnosis categories of
interest (complex chronic conditions, neurologic impairment, or medical technology
assistance) compared with 35% of hospitalized patients who were not affiliated with a
complex-care clinical program. 83% of all hospitalized complex-care clinical program
patients had one or more of complex chronic conditions, and 41% had two or more complex
chronic conditions. The most frequent conditions were neuromuscular (51.4%), cardiac
(28.3%), and congenital/genetic defect (25.3%) (Table II).

57% of all hospitalized complex-care clinical program patients had neurologic impairment.
Arkansas had the lowest prevalence of neurologic impairment (33.1%) (Table II). The most
frequent neurologic impairment diagnoses were seizures/epilepsy (32.7%), cerebral palsy
(23.8%), and brain/spinal cord anomaly (11.3%). 69% of all complex-care clinical program
patients had technology assistance. Gastrostomy tube (55.9%), cerebrospinal fluid shunt
(13.2%), and tracheostomy tube (12.0%) were the most frequent technologies utilized by
complex-care clinical program patients.

Inpatient Resource Utilization
During the two year study period, complex-care clinical program patients experienced a
mean of 3.1 (standard deviation [SD] 2.8) admissions, 12.2 days (SD 25.5) in the hospital
for each admission, and a 25.4% readmission rate within 30 days of a prior hospitalization
(Table III). Complex-care clinical program patients with technology assistance, neurologic
impairment or other complex chronic conditions experienced the highest 30-day readmission
rates, compared with program patients without these clinical characteristics and non-
program patients without these clinical characteristics (Figure).

Principal Procedures—Almost half (47.1%) of all complex-care clinical program patient
admissions were –related primarily to a surgical operation or major procedure. Operations
and procedures related to gastroenterologic and nutritional needs (18.5%) were the most
common, followed by airway and respiratory (16.6%) and nervous system (7.6%).
Continuous mechanical ventilation and positive airway pressure (7.9%), gastrostomy
insertion and replacement (5.2%) and electroencephalographic monitoring (3.7%) were the
most commonly observed individual operations and procedures.
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Principal Diagnoses—Respiratory tract problems were the most common reason (29.0%)
for hospitalization among all complex-care clinical program patients. The most common
primarily diagnoses were pneumonia and bronchiolitis (9.4%), respiratory insufficiency
unspecified (5.6%), pneumonitis due to inhalation of food or vomitus (3.9%) and asthma
(1.8%). Gastroenterologic and nutritional problems were the second most common reason
(15.8%) for hospitalization. The most common principal diagnoses associated with
admissions for gastroenterologic and nutritional reasons were vomiting and feeding
difficulties (3.4%), dehydration (3.1%), and failure to thrive (2.2%).

Malfunction, complication, or infection related to medical technology was the third most
common medical reason for hospitalization among all complex-care patients (9.0%). The
most common principal diagnoses associated with these problems were related to nervous
system devices (2.5%) including cerebrospinal fluid shunts; gastroenterologic technology
(2.5%) including gastrostomy, ileostomy, colostomy, other enterostomy tubes and stoma;
vascular devices including central venous catheters (2.3%); and tracheostomy (1.6%).

Discussion
Hospitalized patients who utilized a complex-care clinical program for children with
medical complexity in this study experienced multiple, lengthy hospitalizations. These
findings were similar across disparate settings, patient enrollment characteristics and referral
patterns of the complex-care clinical programs. However, these programs shared a common
purpose – to reduce unnecessary inpatient resource utilization. The reasons for
hospitalization in our study suggest that some hospitalizations may be avoidable with
improved delivery of care. Reducing early hospital readmissions, in particular, may be one
potential strategy to lower inpatient expenditures in this group of children with high resource
utlization.

Recent studies have focused on children with medical complexity and described methods of
identification, inpatient resource utilization, and the management of some of their specific
conditions.(5, 27–29) Our study adds an inpatient resource perspective of children with
medical complexity who are cared for in complex-care clinical programs. It is concerning
that readmission is occurring so frequently among these children in our study across
programs despite exposure to clinical services charged to provide coordination of high
quality care. Early hospital readmission is emerging as an indicator of substandard quality of
care and potential source of cost-savings if avoided.(30, 31) The high 30-day readmission
rate (25%) observed in the present study exceeds the 30-day readmission rate reported in
adults with chronic illness (19%).(32)

There is a critical need to understand the patient and health system factors that influence
inpatient resource utilization, such as readmission, for these children and determine which
factors are ameliorable with improved delivery of care. Improved communication among
providers during transition from hospital to home and clear provider roles and
responsibilities for care plan continuation following hospital discharge may help prevent the
need to return back to the hospital.(33) This may be particularly evident with
hospitalizations associated with uncontrolled illness, such as asthma and seizures, that may
be sensitive to prevention with high quality ambulatory care and proactive care planning.
(34, 35) Additionally, we observed high readmission rates in children with technology
assistance; nearly one out of every ten admissions among program patients was associated
with technology malfunction. Early readmission for technology malfunction, such as
ventricular shunt failure, may be avoidable with the implementation of high quality
operative and procedural techniques.(36)
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Despite these efforts, there will be unavoidable admissions among complex-care program
patients and we should strive to optimize inpatient care efficiency without compromising
safety. We observed length of stay variability among the programs in this study, suggesting
that there may be different local practice patterns that impact length of stay with potential
opportunities for improvement of care efficiency. For example, respiratory problems
accounted for nearly 1/3 of admissions among these children. There is limited evidence to
guide inpatient physicians on how to best manage respiratory problems in children with
neurologic impairment, the most common clinical population among complex-care program
patients.(21) Moreover, pediatric physicians and trainees report deficiencies caring for
children with neurologic impairment and negative provider attitudes toward this population
are associated with substandard practices of care.(37–39) Identifying best practices for
inpatient respiratory illness management among children with neurologic impairment while
improving providers' attitudes and care skills toward these children may help standardize
high quality of care delivery across hospitals.

Our study has the following limitations. The programs evaluated in this study have
heterogeneous settings, clinician training backgrounds, and patient selection criteria. Local
referral patterns influenced the variability of patient attributes and inpatient resource
utilization among the programs. For example, the Arkansas outpatient program uniquely
received patient referrals from the neonatal intensive care unit. This may help explain their
patients' longer length of stay, which included the neonatal admission; and younger age.
Arkansas program patients had the lowest prevalence of neurologic impairment, which may
have been related to clinicians waiting until the patients are older to assign a neurologic
impairment diagnosis (e.g., cerebral palsy).

There are hospitalized children with complex medical needs and complex medical diagnoses
who are not captured by the clinical programs in this study. The study findings are therefore
not intended to generalize to all clinical programs that provide care for children with
medical complexity or to the population of children with medical complexity at large.
Clinical data, such as degree of uncontrolled chronic illness and medical fragility, were not
attainable from the dataset. We did not analyze hospital utilization by timing of complex-
care program enrollment. Further analysis is needed to determine if hospital utilization
decreases with prolonged exposure to care coordination within a program.

Administrators who are developing a dedicated inpatient or outpatient clinical program for
children with medical complexity may consider recruiting clinicians and staff with the
clinical competency to care for children with neurologic impairment, the most common
underlying chronic condition observed among the programs in this study. Existing complex-
care clinical program clinicians and their hospitals may consider tracking hospitalization and
early readmission rates for illnesses experienced by children with medical complexity that
may be sensitive to mitigation by high quality ambulatory or surgical care, as well as
coordination of care. Future studies should evaluate the impact of complex-care program
enrollment and specific care delivery attributes on hospitalization and readmission reduction
of these illnesses, among other important outcomes for this patient population.
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Abbreviations

(CYSHCN) children and youth with special health care needs

(CCC) complex chronic conditions

(CI) confidence interval

(ICD-9-CM) International Classification of Diseases, Ninth Revision, Clinical
Modification

(IQR) interquartile range

(NI) neurologic impairment

(SD) standard deviation

(TA) technology-assistance
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Figure.
Cumulative readmission rates occurring for each day following an index admission up to 30
days after discharge. Readmission rates are presented for three mutually-exclusive groups:
a) patient enrolled in a structured clinical program with technology assistance, a complex
chronic condition or neurologic impairment, b) patients enrolled in a program who do not
have these characteristics, and c) for a baseline reference, patients not enrolled in a program
who do not have these characteristics.

Berry et al. Page 10

J Pediatr. Author manuscript; available in PMC 2012 August 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Berry et al. Page 11

Ta
bl

e 
1

C
ha

ra
ct

er
is

tic
s o

f S
tru

ct
ur

ed
 C

lin
ic

al
 P

ro
gr

am
s f

or
 C

hi
ld

re
n 

w
ith

 M
ed

ic
al

 C
om

pl
ex

ity

C
ha

ra
ct

er
is

tic

St
ru

ct
ur

ed
 C

lin
ic

al
 P

ro
gr

am

M
ed

ic
al

ly
 C

om
pl

ex
 S

er
vi

ce
,

Ch
ild

re
n'

s M
em

or
ia

l
H

os
pi

ta
l, 

Ch
ic

ag
o

M
ed

ic
al

 H
om

e 
Pr

og
ra

m
fo

r 
Sp

ec
ia

l N
ee

ds
 C

hi
ld

re
n,

Ar
ka

ns
as

 C
hi

ld
re

n'
s

H
os

pi
ta

l

C
om

pl
ex

 C
ar

e 
Se

rv
ic

e,
Ch

ild
re

n'
s H

os
pi

ta
l B

os
to

n
R

ai
nb

ow
 In

iti
at

iv
e,

 C
hi

ld
re

n'
s

H
os

pi
ta

l B
os

to
n

Sp
ec

ia
l N

ee
ds

 P
ro

gr
am

,
Ch

ild
re

n'
s H

os
pi

ta
l, 

W
isc

on
sin

Se
rv

ic
e 

M
od

el
In

pa
tie

nt
:

 
D

ed
ic

at
ed

 S
er

vi
ce

O
ut

pa
tie

nt
:

 
C

on
su

lta
tiv

e
O

ut
pa

tie
nt

:
 

C
on

su
lta

tiv
e

In
pa

tie
nt

:
 

D
ed

ic
at

ed
 S

er
vi

ce

O
ut

pa
tie

nt
:

 
Pr

im
ar

y 
C

ar
e

O
ut

pa
tie

nt
:

 
C

on
su

lta
tiv

e
In

pa
tie

nt
:

 
C

on
su

lta
tiv

e 
an

d 
D

ed
ic

at
ed

Se
rv

ic
e

Pa
tie

nt
C

ha
ra

ct
er

is
tic

s
C

on
si

de
re

d 
du

ri
ng

Se
le

ct
io

n 
fo

r
Pr

og
ra

m
E

nr
ol

lm
en

t

1
In

vo
lv

em
en

t w
ith

4 
or

 m
or

e
sp

ec
ia

lis
ts

2
O

R
 R

es
id

en
ce

 in
a 

ch
ro

ni
c 

ca
re

fa
ci

lit
y

3
O

R
 th

re
e 

or
 m

or
e

ad
m

is
si

on
s i

n 
th

e
pr

ev
io

us
 2

 y
ea

rs

1
In

vo
lv

em
en

t o
f 2

or
 m

or
e

sp
ec

ia
lis

ts

2
H

as
 a

t l
ea

st
 tw

o
ch

ro
ni

c
co

nd
iti

on
s

1
H

ea
lth

 p
ro

bl
em

s
in

vo
lv

in
g 

3 
or

 m
or

e
or

ga
n 

sy
st

em
s

2
O

R
 h

as
 si

gn
ifi

ca
nt

ne
ur

o-
de

ve
lo

pm
en

ta
l

di
sa

bi
lit

y

3
O

R
 h

as
 si

gn
ifi

ca
nt

de
pe

nd
en

ce
 o

n
m

ed
ic

al
 te

ch
no

lo
gy

1
H

ea
lth

 p
ro

bl
em

s
in

vo
lv

in
g 

2 
or

 m
or

e
or

ga
n 

sy
st

em
s o

r
si

gn
ifi

ca
nt

 d
ep

en
de

nc
e

on
 m

ed
ic

al
 te

ch
no

lo
gy

2
O

R
 S

ev
er

e 
si

ng
le

sy
st

em
 d

is
or

de
r

ex
cl

ud
in

g 
as

th
m

a 
an

d
ps

yc
hi

at
ric

 d
is

or
de

rs

3
O

R
 H

as
 a

t l
ea

st
 th

re
e

ho
sp

ita
liz

at
io

ns
 in

 th
e

ye
ar

 p
rio

r, 
or

 a
ho

sp
ita

liz
at

io
n 

th
at

la
st

ed
 fo

r m
or

e 
th

an
 1

5
da

ys

1
H

ea
lth

 p
ro

bl
em

s
in

vo
lv

in
g 

3 
or

 m
or

e
or

ga
n 

sy
st

em
s

2
In

vo
lv

em
en

t o
f 5

 o
r

m
or

e 
sp

ec
ia

lis
ts

.

3
H

as
 tw

o 
or

 m
or

e
ho

sp
ita

liz
at

io
ns

, 1
0 

or
m

or
e 

ho
sp

ita
l d

ay
s, 

or
10

 m
or

e 
cl

in
ic

 v
is

its
 in

th
e 

pr
io

r y
ea

r

4
H

as
 u

nm
et

 c
ar

e
co

or
di

na
tio

n 
ne

ed
s.

C
lin

ic
ia

n 
T

yp
es

Pe
di

at
ric

 h
os

pi
ta

lis
ts

, s
oc

ia
l

w
or

ke
r, 

ca
se

 m
an

ag
er

N
eo

na
to

lo
gi

st
s,

D
ev

el
op

m
en

ta
l /

 g
en

er
al

pe
di

at
ric

ia
ns

, n
ur

se
 c

ar
e

co
or

di
na

to
rs

, s
oc

ia
l w

or
ke

rs
,

ps
yc

ho
lo

gi
st

s, 
sp

ee
ch

th
er

ap
is

ts

D
ev

el
op

m
en

ta
l /

 g
en

er
al

pe
di

at
ric

ia
ns

, s
oc

ia
l w

or
ke

r,
nu

rs
e 

ca
re

 c
oo

rd
in

at
or

s

G
en

er
al

 p
ed

ia
tri

ci
an

s, 
so

ci
al

w
or

ke
r, 

nu
rs

e 
ca

re
 c

oo
rd

in
at

or
G

en
er

al
 p

ed
ia

tri
ci

an
s, 

In
te

ns
iv

is
ts

,
nu

rs
e 

ca
re

 c
oo

rd
in

at
or

s

N
um

be
r 

of
Pa

tie
nt

s E
nr

ol
le

d
in

 th
e 

Se
rv

ic
e

23
4

34
5

83
2

50
0

40
3

%
 o

f c
hi

ld
re

n 
w

ith
on

e 
or

 m
or

e
ho

sp
ita

liz
at

io
ns

du
ri

ng
 th

e 
st

ud
y

pe
ri

od

71
.8

%
73

.0
%

84
.9

%
37

.8
%

59
.3

%

J Pediatr. Author manuscript; available in PMC 2012 August 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Berry et al. Page 12

Ta
bl

e 
2

D
ia

gn
os

is
 C

ha
ra

ct
er

is
tic

s o
f P

at
ie

nt
s E

nr
ol

le
d 

in
 a

 S
tru

ct
ur

ed
 C

lin
ic

al
 P

ro
gr

am
 fo

r C
hi

ld
re

n 
w

ith
 M

ed
ic

al
 C

om
pl

ex
ity

C
ha

ra
ct

er
is

tic
A

ll 
C

om
pl

ex
 C

ar
e 

Pa
tie

nt
s

C
om

bi
ne

d

St
ru

ct
ur

ed
 C

lin
ic

al
 P

ro
gr

am

C
hi

ca
go

, I
L

L
itt

le
 R

oc
k,

 A
R

B
os

to
n 

- C
C

S
B

os
to

n 
-R

ai
nb

ow
M

ilw
au

ke
e,

 W
I

N
um

be
r 

of
 D

ia
gn

os
es

M
ea

n 
(S

D
) n

o.
 o

f d
ia

gn
os

es
9.

5 
(5

.4
)

9.
2 

(4
.4

)
6.

6 
(4

.9
)

10
.5

 (4
.8

)
7.

3 
(4

.7
)

12
.0

 (5
.6

)

D
ia

gn
os

is
 C

at
eg

or
ie

s

Pa
tie

nt
s w

ith
 a

 d
ia

gn
os

is
 w

ith
in

 o
ne

 o
r m

or
e 

of
 th

e 
3 

di
ag

no
si

s
ca

te
go

rie
s (

%
)

91
%

91
%

93
%

96
%

78
%

96
%

C
om

pl
ex

 C
hr

on
ic

 C
on

di
tio

ns
 (%

)
83

%
82

%
79

%
93

%
38

%
88

%

N
eu

ro
lo

gi
ca

l I
m

pa
irm

en
t (

%
)

57
%

70
%

33
%

83
%

71
%

63
%

Te
ch

no
lo

gy
 A

ss
is

ta
nc

e 
(%

)
69

%
69

%
64

%
79

%
47

%
79

%

J Pediatr. Author manuscript; available in PMC 2012 August 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Berry et al. Page 13

Ta
bl

e 
3

In
pa

tie
nt

 H
ea

lth
 S

er
vi

ce
s o

f P
at

ie
nt

s E
nr

ol
le

d 
in

 a
 S

tru
ct

ur
ed

 C
lin

ic
al

 P
ro

gr
am

 fo
r C

hi
ld

re
n 

w
ith

 M
ed

ic
al

 C
om

pl
ex

ity
 W

ho
 W

er
e 

H
os

pi
ta

liz
ed

 B
et

w
ee

n
20

06
 a

nd
 2

00
8.

H
ea

lth
 S

er
vi

ce
s (

A
cc

ru
ed

 O
ve

r 
th

e 
2 

Y
ea

r 
Pe

ri
od

)
A

ll 
C

om
pl

ex
 C

ar
e

Pa
tie

nt
s C

om
bi

ne
d

St
ru

ct
ur

ed
 C

lin
ic

al
 P

ro
gr

am

C
hi

ca
go

, I
L

L
itt

le
 R

oc
k,

 A
R

B
os

to
n 

- C
C

S
B

os
to

n 
- R

ai
nb

ow
M

ilw
au

ke
e,

 W
I

M
ea

n 
nu

m
be

r o
f h

os
pi

ta
liz

at
io

ns
 p

er
 p

at
ie

nt
 (s

ta
nd

ar
d 

de
vi

at
io

n)
3.

1 
(2

.8
)

2.
7 

(2
.3

)
2.

6 
(2

.4
)

3.
7 

(3
.1

)
2.

7 
(2

.5
)

3.
7 

(3
.4

)

M
ea

n 
le

ng
th

 o
f s

ta
y 

pe
r h

os
pi

ta
liz

at
io

n 
(s

ta
nd

ar
d 

de
vi

at
io

n)
12

.2
 (2

5.
5)

12
.9

 (2
3.

6)
23

.1
 (3

9.
4)

8.
8 

(1
6.

1)
8.

5 
(2

1.
3)

8.
8 

(2
0.

2)

M
ea

n 
to

ta
l n

um
be

r o
f h

os
pi

ta
l d

ay
s f

or
 a

ll 
ad

m
is

si
on

s (
st

an
da

rd
de

vi
at

io
n)

24
.2

 (3
9.

5)
23

.1
 (3

3.
2)

41
.9

 (5
3.

3)
18

.9
 (2

9.
8)

15
.4

 (3
2.

5)
19

.9
 (3

6.
1)

%
 R

ea
dm

is
si

on
 w

ith
in

 3
0 

da
ys

25
.4

%
15

.0
%

27
.5

%
32

.0
%

24
.0

%
28

.8
%

%
 A

dm
is

si
on

s a
ss

oc
ia

te
d 

w
ith

 in
te

ns
iv

e 
ca

re
 u

ni
t s

er
vi

ce
s

13
.2

%
19

.6
%

13
.1

%
11

.0
%

16
.0

%
10

.4
%

J Pediatr. Author manuscript; available in PMC 2012 August 1.


