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Abstract

Obijective: Describe utilization and family satisfaction in a specialty integrated care program for children with severe, chronic respiratory insufficiency.
Subjects: Enrollees of the Critical Care, Anesthesia, Perioperative Extension (CAPE) and Home Ventilation Program at Boston Children’s Hospital

Methods: Participating families were enrolled in a program that provides scheduled and requested home visits, care coordination, and 24 /7 access to
physician services. Three years of program activity and clinical outcomes were recorded using an adapted version of the Care Coordination Measurement
Tool© (CCMT). A subset of parents reported their utilization and satisfaction with CAPE using the Consumer Assessment of Healthcare Providers and Systems
(CAHPS) survey. Patient characteristics, program activity, clinical outcomes, utilization, and satisfaction were summarized using descriptive statistics.

Results: CAPE provided care for 320 patients over the three-year period (2012-2014). Neuromuscular conditions (n=132, 41%), chronic lung disease
(n=37, 12%), and congenital heart disease (=13, 4%) represented the majority of underlying conditions. Scheduled and requested services included 905
home visits, 504 clinic visits, and 3,633 telephone or telemedicine encounters, of which 43.6% included a care coordination activity. Patients had a median of
seven encounters per year. According to parent report on the CAHPS (n=102), 92.1% (n=93) of children had at least one non-urgent (i.e., routine) visit with a
clinician and nearly two-thirds (64.7%, n=66) of parents reported the need for urgent or emergency care. Overall, parents were highly satisfied with CAPE
services, with a mean satisfaction rating of 9.3 (£1.3) out of 10. Most parents reported that the CAPE team understood the child’s (96.0%, n=95) and family’s

day-to-day life (86.9%, n=86).

Conclusions: When given open access to physicians and care coordinators in a program that meets their needs, children in our highly complex population

required a median of seven encounters per year. We believe that this experience is scalable and may inform other organizations contemplating similar services.

ABBREVIATIONS

CAHPS: Consumer Assessment of Healthcare Providers and
Systems survey; CAPE: Critical Care Anesthesia Perioperative
Extension and Home Ventilation Program; CCMT: Care
Coordination Measurement Tool; CRI: Chronic Respiratory
Insufficiency; ED: Emergency Department; SD: Standard
Deviation; SE: Standard Error; VACHP: The Pennsylvania
Ventilator Assisted Children’s Home Program

INTRODUCTION

Chronic respiratory insufficiency (CRI) requiring assisted
ventilation is one of the most serious health-related complications
faced by children with physical and developmental disabilities.
Historically, these children were cared for in hospitals or long-

term care facilities and separated from their families. Technologic
innovation, coupled with a growing appreciation of the broader
social contributions of children and adults with disabilities, have
allowed children with CRI to remain at home and to be integrated
into their communities with life-sustaining mechanical support
and complex medical follow up [1].

The need for intensive supports reflects a range of
underlying conditions, including neuromuscular disorders,
spinal cord injuries, parenchymal pulmonary diseases, and
respiratory dysfunction (e.g., central hypoventilation), as well
as a burgeoning population of children with complex congenital
heart disease [2]. Approximately 6/100,000 US children require
transtracheal mechanical ventilator assistance, [3] and an
estimated 4,000-6,000 children receive ventilator support at
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home. This number represents a threefold increase within the
past decade [4]. Despite complex needs, affected children may
experience better developmental outcomes if cared for in a home
setting? and home-based care can be appreciably less expensive
than institutional care [5-7].

Efforts to support children with ventilator dependence at
home are extensive, but coordination for this vulnerable group
of children remains suboptimal [8,9]. Most often, the homecare
team is led by parent caregivers [10,11] with virtual intensive
care units (ICUs)constructed at home and parents “on-duty” all
of the time. As a result, Herculean efforts are required to maintain
this care and any semblance of normal family life [1,5,12].
Predictably, such demands result in parental emotional distress
and diminished global health-related quality of life (HRQL) for
both child and parent [2,6,-11].

Meanwhile, a fragmented system, organized around episodic
care, gives inconsistent and inadequate support in critical areas
such as home nursing, respite care, psychosocial support, health
education, and marital counseling. In addition, parents frequently
experience poor community acceptance with diminished social
and employment opportunities [10]. It is not surprising, then,
that professional perspectives on children’s true needs and
HRQL often differ from those of their families [3,4,8,9,13-17]. For
children with CRI, this discrepancy is potentiated and demands a
more family-centered approach [7-27].

Even the medical support of this vulnerable group of children
remains suboptimal. When left to hospital-based acute care
providers, there are extensive costs related to preventable
hospital-based care [28-30]. Nationally, children with any degree
of technology dependence have a nearly 400-fold greater risk of
requiring an ICU admission during the course of a year compared
to a previously healthy child [31]. A study of critical care
admissions between 1997-2006 found an increasing proportion
of children with comorbid conditions (35% to 41% of all ICU
admissions) and a consistent two-fold increase in charges when
compared to children without prior conditions [32]. Studies of
clinical follow-up compliance after pediatric emergency visits
and critical care admissions demonstrate poor continuity [33].
Higher illness severity, longer ICU stays, and longer hospital
admissions are predictive of decreased adherence to outpatient
appointments independent of socioeconomic or demographic
risk factors [34].

An opportunity exists, therefore, simultaneously to improve
HRQL, while decreasing total medical expenses. Traditional
models of care separate routine health maintenance in the
community and acute, episodic care for life-threatening
processes in the hospital. More recent models of integrated care
or “enhanced medical homes” that merge services for children
with a range of chronic illness have reduced serious illnesses
and costs [35]. Neither model fully empowers families to access
the services they need whenever they need it. We developed
a program, therefore, to test the feasibility of an open access
provision of “on demand” care coordination and specialty
physician services for families of children with complex medical
needs. Here we report our three-year experience with that
program and family perception of the program.

METHODS
Program and patient cohort description

The Critical Care, Anesthesia, and Perioperative Extension
(CAPE) Program was established in June 2007 at Boston
Children’s Hospital (BCH) to care for children with respiratory
technology dependence. Program objectives were to provide
comprehensive, longitudinal service through individually
tailored care with home visits, and to liaise with acute care
inpatient services, rehabilitation programs and outpatient
clinics, school programs, and community services, including
homecare nursing, early intervention programs, and therapists.
A critical feature of the program was provision of continuous
(24-hours per day/7-days per week), family-driven access to
critical care physicians and other professionals. Patient selection
was via referrals generated from inpatient critical care services,
primary care providers, family self-referral, and specialized
care teams (e.g., cardiology/cardiac transplant, pulmonary/
pulmonary transplant, neuro/neuromuscular). There were no
exclusions. All patients identified a primary care pediatrician; the
objective of the CAPE Program was to partner with community
providers for routine health maintenance as well as address gaps
in comprehensive care related to the child’s underlying complex
condition and needs. The CAPE Program was provided in lieu
of a traditional, hospital-based pulmonary or respiratory clinic
program.

Once enrolled in the CAPE Program, scheduled home and
clinic visits were arranged at regular intervals, but there was
no restriction on additional, family-driven program utilization.
Routine immunizations and evaluations were provided through
the primary care office, except for rare instances where seasonal
Influenza vaccination was provided in the home. It was at the
families’ discretion to engage the primary care or CAPE providers
for acute, sub-acute, or care coordination issues, although the
primary care could also contact CAPE directly and partnership was
bidirectional. The original CAPE Program was staffed by a part-
time critical care physician and full-time respiratory therapist
(RT). In 2011, BCH internal grant support permitted expansion
to include a nurse practitioner (NP), social worker (SW), and a
full-time program administrator/coordinator. The experience
reported here is that of the full-service multidisciplinary
program. As part of the 2011 program expansion, parents of age-
eligible children (30 days-22 years) were invited to participate in
a formal evaluation of the CAPE Program, which included serial
assessment of patient-and family-centered outcomes, including
parent satisfaction with CAPE care. Results of HRQL assessments
are reported elsewhere [6].

Demographic and clinical characteristics

Demographic and clinical information was extracted from the
medical chartby trained clinical staff or directly from the provider
on all patients enrolled in the CAPE Program. This included the
following: child age and gender, clinical severity [36] (1=least
severe, 10=most severe), respiratory support needs, primary
and secondary insurance type, driving distance from BCH, and
diagnostic category. Diagnostic categories included acquired
injury, congenital anomalies, chronic lung disease, congenital
heart disease, muscular dystrophies and spinal muscular atrophy
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(i-e., congenital neuromuscular), and other, which is consistent
with categorization schema used in previous studies for children
with tracheotomy [32,37,38]. Patients who received only a
single consultative service were excluded from the reporting
and analysis. Enrolled patients were retrospectively identified
as residential (living at a long-term care facility), respiratory
(primarily involving management of ventilation, pulmonary, and
aero-digestive issues), and specialty (comprehensive care and
care coordination).

Specialty integrated care program utilization and
evaluation

The Care Coordination Measurement Tool® (CCMT) is
among a limited panel of validated quality metrics for healthcare
delivery [39-41]. Developed for pediatric primary care practices,
it serves to 1) quantify and characterize care-coordination
activities, 2) assess the relationship between this activity and
outcomes related to resource utilization, and 3) inform resource
allocation and personnel needs [41]. The CCMT was modified to
track CAPE Program-specific activity, encounter characteristics,
and outcomes(see Appendix 1). All staff were formally trained in
its use.

From October 1, 2011 through September 30, 2014, all
patient-related encounters with physicians, nurse practitioners,
respiratory therapists, and social workers were recorded in real
time using the adapted CCMT. All outcomes recorded with the
CCMT were verified in follow-up or, in the case of averted ED and
hospital visits, resulted from the mutual assessment of families
and providers. All documentation was entered into a secure
Research Electronic Data Capture database (RED Cap Software -
Version 5.5.3 - © 2013 Vanderbilt University) and records were
randomly sampled for data entry accuracy at regular intervals.

Parent-reported experience

One component of CAPE evaluation was patient satisfaction,
as measured by a modified version of the Consumer Assessment
Healthcare Providers and Systems survey (CAHPS). The CAHPS
has been used extensively in English and Spanish-speaking
populations [42,43]. Questions related to healthcare utilization
over the previous 6 months included urgent and non-urgent care.
After enrollment of at least six months, satisfaction ratings (0-10,
with 10 highest) were solicited to assess overall experiences with
the Program and its providers. Although the CAHPS was collected
every 6 months at up to four times, only the first available
assessment was used. Parents also reported demographic
information on themselves and their family.

Analysis

Patient demographics, clinical characteristics, and CCMT-
recorded activities are reported overall and separately by year.
Parent-reported utilization and satisfaction from the CAHPS was
reported at one time period only. Means and standard deviations
(SD) are reported for normally distributed continuous data,
medians, 25"-75" percentiles for non-normal continuous data,
and frequencies and percentages for categorical data.

RESULTS
Patient characterization

Over the three-year period, 320 children and young adults

were enrolled in the program. Fifty-three (17%) died during the
period. The overall median age was 6 years (25" to 75" percentile:
1 to 16) and 58.4% were male. Mean clinical severity was 6.0
(£2.2). Congenital diagnoses constituted 80.3% (n=257) of the
underlying conditions, with a predominance of neuromuscular
conditions and secondary respiratory insufficiency (e.g., spinal
muscular atrophy, muscular dystrophies, spinal cord injury and
complex conditions related to hypoxic ischemic encephalopathy
or epilepsy syndromes) [38]. The most common types of
respiratory support were artificial and ventilator support (130,
40.6%) and non-invasive support (87, 27.2%). Many patients
maintained public and private co-insurance (141, 44.1%) and
many were covered by public insurance alone (123, 38.4%).
Participants were geographically distributed throughout New
England but most were close to Boston with a median driving
distance to BCH of 33.4 miles (25" to 75" percentile: 16.7, 52.9).
Table 1 reflects demographic and patient characteristics by fiscal
year, while Table 2 reflects characteristics of only newly enrolled
patients each year in the period from October 2011 through
September 2014.

CAPE program utilization

A total of 8,434encounters were captured using the adapted
CCMT in the three-year evaluation. The median annual number of
encounters per patient was seven during that period with quartile
distributions provided in Table 1. When clinical severity was
split at its median of 7, those in the low severity group (n=146)
had a mean of 20.0 (*¥24.7) encounters over three years, while
those in high severity group (n=174) had a mean of 31.7 (+30.5)
encounters, p<0.001. The majority or encounters occurred in the
outpatient setting with phone encounters responsible for nearly
half (Table 2). Most encounters were clinically focused, but ~44%
involved some care coordination. From a clinical man power
perspective, while the average number of annual encounters per
patient increased from 9.5 to 14.5 over the three-year period,
most of this growth was in asynchronous E-mail (60%) and
telephone (20%) communication. Meanwhile, the necessary
number of more labor-intensive clinic and home visits declined.
Telemedicine, although available to all, was used infrequently.
There was no association between insurance status and the type
or quantity of services used.

Parent-reported experience

Of the 196 parents who were eligible to participate in the
formal evaluation of CAPE, 76% (n=102) completed the CAHPS.
Patient and family characteristics are reported elsewhere.*
Briefly, parent respondents had a mean age of 40.6 (+8.9), 82.4%
were female, and 73.7% were non-Hispanic/White. Most parents
(84.7%) were married or living together. Halfhad atleasta college
education and nearly half (49.5%) reported a household income
>$80,000 (2009 National and Massachusetts median incomes
being$44,389 and $64,081, respectively). More than half of CAPE
families reported that their child’s insurance “always” (52.5%)
or “usually” (9.1%) covered their necessary services. More than
one-third (38.4%) did not know the details of their coverage
but half (50.5%) reported that their child’s health condition had
caused financial hardship for their family.

Self-reported resource utilization for the six months prior to
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Table 1: Characteristics of CAPE Patients by Year.
FY2012 FY2013 FY2014 FY2012-2014 Total
Patients with encounters, n 218 236 240 320
Encounters per patient, median (q1, q3) 5(2,12) 7 (3,17) 9(3,22) 17 (5,37)
Child age at CAPE enrollment, median (q1, q3) 9(2,18) 8.5(2,17) 6(1,16) 6(1,16)
Child male, n(%) 124 (56.9%) 144 (61%) 147 (61.3%) 187 (58.4%)
Baseline severity at enrollment?, mean (SD) 6.2 (2.1) 59 (2.2) 6(2) 6(2.2)
median (25%-75% percentile) 7 (5, 8) 7 (4, 8) 7(5,7) 7 (4,8)
Patients by Service Type, n(%)
Residential 18 (8.3%) 13 (5.5%) 10 (4.2%) 21 (6.6%)
Respiratory 91 (41.7%) 105 (44.5%) 99 (41.3%) 148 (46.3%)
Specialty 109 (50%) 118 (50%) 131 (54.6%) 151 (47.2%)
Diagnosis, n(%)
Acquired injury 34 (15.6%) 31 (13.1%) 30 (12.5%) 42 (13.1%)
Anomalies (All) 32 (14.7%) 38 (16.1%) 42 (17.5%) 53 (16.6%)
Chronic lung disease 22 (10.1%) 28 (11.9%) 27 (11.3%) 37 (11.6%)
Congenital heart disease 9 (4.1%) 8 (3.4%) 8 (3.3%) 13 (4.1%)
Dystrophies 31 (14.2%) 34 (14.4%) 33 (13.8%) 45 (14.1%)
SMA Types [, 11, I1I 56 (25.7%) 63 (26.7%) 66 (27.5%) 87 (27.2%)
Other 34 (15.6%) 34 (14.4%) 34 (14.2%) 43 (13.4%)
Acquired/Congenital Diagnosis, n(%)
Acquired 46 (21.1%) 47 (19.9%) 47 (19.6%) 63 (19.7%)
Congenital 172 (78.9%) 189 (80.1%) 193 (80.4%) 257 (80.3%)
Respiratory support, n(%)
Artificial 18 (8.3%) 17 (7.2%) 17 (7.1%) 28 (8.8%)
Artificial + Ventilator 94 (43.1%) 100 (42.4%) 107 (44.6%) 130 (40.6%)
Non-invasive 67 (30.7%) 67 (28.4%) 68 (28.3%) 87 (27.2%)
None 39 (17.9%) 52 (22%) 48 (20%) 75 (23.4%)
Insurance status from medical chart’, n (%)
Private and Public 103 (47.3%) 109 (46.2%) 112 (46.7%) 141 (44.1%)
Private Only 25 (11.5%) 37 (15.7%) 34 (14.2%) 53 (16.6%)
Public Only 90 (41.3%) 89 (37.7%) 91 (37.9%) 123 (38.4%)
Other 0 (0%) 1 (0.4%) 3(1.3%) 3(0.9%)
Driving distance from BCH, median (25%"-75% percentile) 32.5(15.9,50.3) 31.8(16.8,52.7) 32.8 (16.5,55) 33.4(16.7,52.9)
Analyses include specialty, respiratory, and residential patients
2Baseline severity reported in 2/2012 for patients enrolled in CAPE prior to that date and collected at date of enrollment into CAPE for subsequent
patients.
Insurance status may not all be up-to-date because it was taken from the medical chart
Table 2: CCMT Activity and Encounters by Year.
FY2012 FY2013 FY2014
218 236 240
Number of encounters 2069 2893 3472
Average number of encounters per patient 9.5 12.3 14.5
Encounters by type
Clinic 171 187 146
per patient 0.8 0.8 0.6
% total 8.3% 6.5% 4.2%
E-mail 130 606 870

Ann Pediatr Child Health 3(7): 1078 (2015) 4/8



Graham et al. (2015)
Email: Robert.Graham@childrens.harvard.edu

@SciMedCentral
per patient 0.6 2.6 3.6
% total 6.3% 20.9% 25.1%
Home Visit 300 283 322
per patient 1.4 1.2 1.3
% total 14.5% 9.8% 9.3%
Inpatient 434 576 676
per patient 2.0 2.4 2.8
% total 21.0% 19.9% 19.5%
Telemedicine 7 32 18
per patient 0.03 0.14 0.08
% total 0.3% 1.1% 0.5%
Telephone 1026 1193 1357
per patient 4.7 5.1 5.7
% total 49.6% 41.2% 39.1%
Encounters by service
Residential 42 50 23
% total 2.0% 1.7% 0.7%
Respiratory 401 662 547
% total 19.4% 22.9% 15.8%
Specialty 1626 2181 2902
% total 78.6% 75.4% 83.6%
Any care coordination 911 1224 1539
per patient 4.2 5.2 6.4
% total 44.0% 42.3% 44.3%

CAHPS administration revealed that 92.1% (n=93) of children
had at least one non-urgent (i.e., routine) visit with a clinician,
while nearly half (44.6%, n=45) had at least five non-urgent
visits. Nearly two-thirds (64.7%, n=66) of parents reported
the need for urgent or emergency care. Thirty-five percent of
respondents (n=35) reported that their child had had at least five
interactions with the CAPE team over the past 6 months. Overall,
parents were highly satisfied with CAPE services, with a mean
satisfaction rating of 9.3 (x1.3) out of 10. Most parents reported
that the CAPE team understood the child’s (96.0%, n=95) and
family’s day-to-day life (86.9%, n=86).

DISCUSSION

Here we describe our experience with amodel of care wherein
families of children with extremely complex medical conditions
are given open access to medical specialty and care coordination
services. Under this paradigm, we found utilization to be high,
but relatively stable, and not excessive. Over three years, the
primary growth of service consumption was in telephone and
email communication, some of that offset by declines in face-to-
face visits. Just less than half of all requested services involved
care coordination. The vast majority of families was extremely
satisfied with the service they received and believed that
providers were in touch with their needs.

Program utilization appeared to be independent of payer
status, likely reflecting the uniform nature of need in this
population. Although parental education and income levels

among CAHPS respondents were substantially above median,
the perception of the adequacy of their insurance coverage was
mixed and the majority of families experienced financial problems
related to their child’s health, despite their socio-economic
status. This underscores the need for programs offering more
supports that are comprehensive. Augmenting social work, case
management, parental counseling, sibling support, and advocacy
could benefit all families. Further efforts are required to identify
subpopulations with heightened challenges, whether related
to access, employment, education, transportation, or other
social stressors. Motivation and interest of individual medical
providers, families, and other invested parties to support children
with reliance on home mechanical respiratory and other complex
needs remain high. Our findings, however, coupled with our
previously reported evaluation of HRQL [7,44], impact surveys
by Quint et al., [45], and high resource utilization, suggests that
care coordination for this vulnerable group of children remains
formidable [28]. Trends in the “open access” period highlighted
increased telephone and electronic encounters with the need for
care coordination, highlighting gaps in current systems.

Comprehensive programs for children with complex needs
offer a mechanism for supporting families while pursuing the
Triple Aim of improving the patient experience, improving the
health of this population, and reducing overall cost [35,46].
Alternative, collaborative hospital and community-based
care models are required to optimize resource utilization and
health outcomes [47,48]. The Pennsylvania Ventilator Assisted
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Children’s Home Program (VACHP), founded at the Children’s
Hospital of Philadelphia in 1979, established standards of care,
demonstrated cost savings, and found decreased mortality
amongst enrolled patients with a rate of 25% versus 12%
between 1979-1900 and 1991-1999, respectively [49,50]. A
limited pediatric critical care phone follow-up pilot demonstrated
increased parent satisfaction and highlighted parents’ “anger
and frustration over the difficulties they experienced with
regards to communication and the coordination of services.” [51]
Alternative care models, such as these, buttress the resources and
supports for primary physicians, homecare nurses, therapists,
and other community providers, which also impacts the child
and family. Hence, the high levels of satisfaction reported in the
current study likely reflect parental appreciation of the nature
and quality of care as well as the continuous accessibility.

In this project, the modified CCMT was an invaluable tool
for tracking all encounters and care coordination activities.
Documentation of clinical activity and the nature of encounters
permits accurate evaluation of staffing demands and tracking of
care patterns that may not be apparent in the medical record. The
frequency of care-coordination activities captured in the CCMT
here also highlights the need for programs that link patients
to services and resources [52]. This is a hallmark of specialty
integrated care programs, which operate with the understanding
that medical care can be ineffective unless social service, mental
health, health-education, and case management needs are met
[53-55]. Indeed, it is now widely accepted that care-coordination
is imperative for children and young adults with special
healthcare needs to optimize their HRQL and outcomes for them
and their families [52,56]. The majority of the CAPE Program
home visits and clinic evaluations were multidisciplinary; more
granular assessment of encounter and care coordination activity
is needed in the future to assess program efficiency and cost as
well as to further refine the care model.

In a fee-for-service environment, host institutions,
government subsidies, or limited private grant support usually
underwrites programs, such as CAPE. This is not only a significant
barrier to patient access, but seriously limits program evolution
in response to patient and family needs, scalability, sustainability,
and replication. Ultimately, program sustainability will require
alternative payment models, but experimentation with those
models requires some reassurance that costs are controllable.
Experience here suggests that programs such as this are feasible
and that giving families a “blank check” does not “break the bank”.
Future studies will need to evaluate the nature (i.e., routine, acute,
and follow-up), staffing (i.e., sole or combination MD, RT, NP,
social work, or administrative), timing (i.e., evenings, weekends,
and holidays vs. “office hours”), and outcomes of encounters to
help estimate program costs, drive care models, and approximate
global healthcare savings.

While this experience is that of a single-center, it represents a
very large cohort of children with chronic, mechanical respiratory
support needs. Based upon population data, the CAPE Program
likely captures a majority of such patients in New Engl and
[38,50,57] and the 76% survey completion rate is high, given the
stressors faced by participating families. Longitudinal assessment
will be necessary to determine if the positive perception of this

program translates to hard outcome measures. In addition, the
CAHPS represents a minimally burdensome screen for providers
to gauge satisfaction with all aspects of their child’s healthcare,
but more evaluation thatis detailed is warranted with attention to
siblings, family financial encumbrance, school impact, work place
productivity [58] and other family-centered outcomes. There is
also additional need for broad-reaching assessment of resource
availability and utilization, including school and community
services, primary care, home nursing or personal care assistance,
mental health, emergency and tertiary care, and durable medical
equipment services. Finally, regional variability, such as distance
considerations in rural areas or public transportation in dense
urban areas, primary care and subspecialty availability, and
institutional capacity may require program modifications,
integration of tele-health programs, and alternative staffing. Most
importantly, a rigorous evaluation of healthcare cost implications
is required.

CONCLUSIONS

The CAPE and Home Ventilation Program, as a specialty-
augmented medical home for children with CRIwas well utilized by
families. It has the potential to improve child and family-centered
outcomes. The program both acknowledges and demonstrates
an important partnership with families and community-based
services for acute care practitioners in transitions of care and
for high-risk children and young adults [59]. Ongoing needs
assessment and follow-up will allow providers to improve access,
standardize care, identify potential interventions and promote
program evolution. As we continue in an era of active healthcare
reform, exploring accountable care models and alternative
payment schemas with public and private insurer engagement,
patient-reported measures, condition-specific metrics, resource
utilization/cost data, and other metrics will need to be utilized in
conjunction with tools, such as a modified CCMT, to delineate the
complexity of care and its impact. Measurement of care provision
is crucial for determining efficacy, gauging efficiency, and guiding
the expansion and refinement of care programs, including the
CAPE Program.

ACKNOWLEDGEMENTS

This work was support by internal grant funding at Boston
Children’s Hospital through the Payer-Provider Quality Initiative.
We would like to offer special thanks to Drs. Paul R. Hickey,
Chairman of the Department of Anesthesiology, Perioperative
and Pain Medicine, and Jeffrey P. Burns, Division Chief of Critical
Care Medicine, for their guidance and program support. Dr.
Richard Antonelli provided invaluable resource for adaptation
of the CCMT. We also acknowledge the invaluable clinical care
provided by Lauren Perlman, RRT, and our invaluable research
team members, including Brian Pennarola, Tanya Bernstein,
Doris Hernandez, and Michelle Hernon.

Contributor’s statement

Robert J. Graham: Dr. Graham conceptualized and designed
the study, reviewed all data analysis for interpretation, drafted
the initial manuscript, and approved the final manuscript as
submitted.

Michael L. McManus: Dr. McManus conceptualized and

Ann Pediatr Child Health 3(7): 1078 (2015)

6/8



Graham et al. (2015)
Email: Robert.Graham@childrens.harvard.edu

@SCiMedCentra]

designed the study, reviewed all data analysis for interpretation,
critically reviewed the manuscript, and approved the final
manuscript as submitted.

Angie Mae Rodday: Ms. Rodday was engaged in the initial
study design, carried out the initial analyses, reviewed and
revised the manuscript, and approved the final manuscript as
submitted.

Ruth Ann Weidner: Ms. Weidner was engaged in the initial
study design, coordinated the data collection and initial analysis,
reviewed and revised the manuscript, and approved the final
manuscript as submitted.

Susan K. Parsons: Dr. Parsons conceptualized and designed
the study, coordinated and supervised data collection, reviewed
all data analysis for interpretation, critically reviewed the
manuscript, and approved the final manuscript as submitted.

REFERENCES

1. Kirk S. Families’ experiences of caring at home for a technology-
dependent child: a review of the literature. Child Care Health Dev.
1998; 24: 101-114.

2. Ottonello G, Ferrari I, Pirroddi IM, et al. Home mechanical ventilation
in children: retrospective survey of a pediatric population. Pediatrics
international: official journal of the Japan Pediatric Society. Dec 2007;
49: 801-805.

3. Wolfe ], Grier HE, Klar N, Levin SB, Ellenbogen JM, Salem-Schatz S.
Symptoms and Suffering at the End of Life in Children with Cancer.
New England Journal of Medicine June 29. 2000; 342: 1997-1999.

4. Bradford R. Staff accuracy in predicting the concerns of parents of
chronically ill children. Child Care Health Dev. 1991; 17: 39-47.

5. Graham RJ, Robinson WM. Integrating palliative care into chronic care
for children with severe neurodevelopmental disabilities. ] Dev Behav
Pediatr. 2005; 26: 361-365.

6. Graham R], Rodday AM, Parsons SK. Family-centered assessment and
function for children with chronic mechanical respiratory support. ]
Pediatr Health Care. 2014; 28: 295-304.

7. Carnevale FA, Alexander E, Davis M, Rennick ], Troini R. Daily living
with distress and enrichment: the moral experience of families with
ventilator-assisted children at home. Pediatrics. 2006; 117: 48-60.

8. Albrecht GL, Devlieger PJ. The disability paradox: high quality of life
against all odds. Soc Sci Med. Apr 1999; 48: 977-988.

9. Rothwell PM, McDowell Z, Wong CK, Dorman PJ. Doctors and patients
don’t agree: cross sectional study of patients’ and doctors’ perceptions
and assessments of disability in multiple sclerosis. BMJ. 1997; 314:
1580-1583.

10.Wang KW, Barnard A. Caregivers’ experiences at home with a
ventilator-dependent child. Qual Health Res. 2008; 18: 501-508.

11.Kuster PA, Badr LK, Chang BL, Wuerker AK, Benjamin AE. Factors
influencing health promoting activities of mothers caring for
ventilator-assisted children. ] Pediatr Nurs. 2004; 19: 276-287.

12.Taylor EH. Understanding and helping families with
neurodevelopmental and neuropsychiatric special needs. Pediatr Clin
North Am. 1995; 42: 143-151.

13.Johnson PA, Nelson GL, Brunnquell D]. Parent and nurse perceptions
of parent stressors in the pediatric intensive care unit. Child Health
Care. 1988; 17: 98-105.

14.Holahan CJ, Moos RH, Holahan CK, Brennan PL. Social context, coping

strategies, and depressive symptoms: an expanded model with cardiac
patients. ] Pers Soc Psychol. 1997; 72: 918-928.

15.MacLurg K, Reilly P, Hawkins S, Gray O, Evason E, Whittington D.
A primary care-based needs assessment of people with multiple
sclerosis. Br ] Gen Pract. 2005; 55: 378-383.

16.Visschedijk MA, Uitdehaag BM, Klein M, van der Ploeg E, Collette
EH, Vleugels L, et al. Value of health-related quality of life to predict
disability course in multiple sclerosis. Neurology. 2004; 63: 2046-
2050.

17.Coyne IT. Partnership in care: parents’ views of participation in their
hospitalized child’s care. ] Clin Nurs. 1995; 4: 71-79.

18.Siperstein GN, Wolraich ML, Reed D. Physicians’ prognoses about
the quality of life for infants with intraventricular hemorrhage. ] Dev
Behav Pediatr. 1991; 12: 148-153.

19.Siperstein GN, Wolraich ML, Reed D. Professionals’ prognoses for
individuals with mental retardation: search for consensus within
interdisciplinary settings. Am ] Ment Retard. 1994; 98: 519-526.

20.Siperstein GN, Wolraich ML, Reed D, O’Keefe P. Medical decisions and
prognostications of pediatricians for infants with meningomyelocele.
] Pediatr. 1988; 113: 835-840.

21.Wolraich ML, Siperstein GN, Reed D. Doctors’ decisions and
prognostications for infants with Down syndrome. Dev Med Child
Neurol. 1991; 33: 336-342.

22.Affleck GG. Physicians’ attitudes toward discretionary medical
treatment of Down’s syndrome infants. Ment Retard. 1980; 18: 79-81.

23.Todres ID, Krane D, Howell MC, Shannon DC. Pediatricians’ attitudes
affecting decision-making in defective newborns. Pediatrics. 1977; 60:
197-201.

24.Todres ID, Guillemin J, Catlin EA, Marlow A, Nordstrom A. Moral and
ethical dilemmas in critically ill newborns: a 20-year follow-up survey
of Massachusetts pediatricians. ] Perinatol. 2000; 20: 6-12.

25.Streiner DL, Saigal S, Burrows E, Stoskopf B, Rosenbaum P. Attitudes
of parents and health care professionals toward active treatment of
extremely premature infants. Pediatrics. 2001; 108: 152-157.

26.Jacono ], Hicks G, Antonioni C, O’'Brien K, Rasi M. Comparison of
perceived needs of family members between registered nurses and
family members of critically ill patients in intensive care and neonatal
intensive care units. Heart Lung. 1990; 19: 72-78.

27.Hammel ]. Technology and the environment: supportive resource or
barrier for people with developmental disabilities? Nurs Clin North
Am. 2003; 38: 331-349.

28.Graham R], Pemstein DM, Palfrey ]S. Included but isolated: early
intervention programmes provision for children and families with
chronic respiratory support needs. Child Care Health Dev. 2008; 34:
373-379.

29.Sutton D, Stanley P, Babl FE, Phillips F. Preventing or accelerating
emergency care for children with complex healthcare needs. Arch Dis
Child. 2008; 93: 17-22.

30.Graham R]. Specialty services for children with special health care
needs: supplement not supplant the medical home. Arch Dis Child.
2008; 93: 2-4.

31.Dosa NP, Boeing NM, Ms N, Kanter RK. Excess risk of severe acute
illness in children with chronic health conditions. Pediatrics. 2001;
107: 499-504.

32.0detola FO, Gebremariam A, Davis MM. Comorbid illnesses among
critically ill hospitalized children: Impact on hospital resource use
and mortality, 1997-2006. Pediatr Crit Care Med. 2010; 11: 457-463.

Ann Pediatr Child Health 3(7): 1078 (2015)

7/8


http://www.ncbi.nlm.nih.gov/pubmed/9544440
http://www.ncbi.nlm.nih.gov/pubmed/9544440
http://www.ncbi.nlm.nih.gov/pubmed/9544440
http://www.unboundmedicine.com/medline/citation/18045275/Home_mechanical_ventilation_in_children:_retrospective_survey_of_a_pediatric_population_
http://www.unboundmedicine.com/medline/citation/18045275/Home_mechanical_ventilation_in_children:_retrospective_survey_of_a_pediatric_population_
http://www.unboundmedicine.com/medline/citation/18045275/Home_mechanical_ventilation_in_children:_retrospective_survey_of_a_pediatric_population_
http://www.unboundmedicine.com/medline/citation/18045275/Home_mechanical_ventilation_in_children:_retrospective_survey_of_a_pediatric_population_
http://www.ncbi.nlm.nih.gov/pubmed/10655532
http://www.ncbi.nlm.nih.gov/pubmed/10655532
http://www.ncbi.nlm.nih.gov/pubmed/10655532
http://www.ncbi.nlm.nih.gov/pubmed/2022007
http://www.ncbi.nlm.nih.gov/pubmed/2022007
http://www.ncbi.nlm.nih.gov/pubmed/16222176
http://www.ncbi.nlm.nih.gov/pubmed/16222176
http://www.ncbi.nlm.nih.gov/pubmed/16222176
http://www.ncbi.nlm.nih.gov/pubmed/23942254
http://www.ncbi.nlm.nih.gov/pubmed/23942254
http://www.ncbi.nlm.nih.gov/pubmed/23942254
http://www.ncbi.nlm.nih.gov/pubmed/16396848
http://www.ncbi.nlm.nih.gov/pubmed/16396848
http://www.ncbi.nlm.nih.gov/pubmed/16396848
http://www.ncbi.nlm.nih.gov/pubmed/10390038
http://www.ncbi.nlm.nih.gov/pubmed/10390038
http://www.ncbi.nlm.nih.gov/pubmed/9169401
http://www.ncbi.nlm.nih.gov/pubmed/9169401
http://www.ncbi.nlm.nih.gov/pubmed/9169401
http://www.ncbi.nlm.nih.gov/pubmed/9169401
http://www.ncbi.nlm.nih.gov/pubmed/18354049
http://www.ncbi.nlm.nih.gov/pubmed/18354049
http://www.ncbi.nlm.nih.gov/pubmed/15308977
http://www.ncbi.nlm.nih.gov/pubmed/15308977
http://www.ncbi.nlm.nih.gov/pubmed/15308977
http://www.ncbi.nlm.nih.gov/pubmed/7531840
http://www.ncbi.nlm.nih.gov/pubmed/7531840
http://www.ncbi.nlm.nih.gov/pubmed/7531840
http://www.ncbi.nlm.nih.gov/pubmed/10302942
http://www.ncbi.nlm.nih.gov/pubmed/10302942
http://www.ncbi.nlm.nih.gov/pubmed/10302942
http://www.ncbi.nlm.nih.gov/pubmed/9108704
http://www.ncbi.nlm.nih.gov/pubmed/9108704
http://www.ncbi.nlm.nih.gov/pubmed/9108704
http://www.ncbi.nlm.nih.gov/pubmed/15904557
http://www.ncbi.nlm.nih.gov/pubmed/15904557
http://www.ncbi.nlm.nih.gov/pubmed/15904557
http://www.ncbi.nlm.nih.gov/pubmed/15596748
http://www.ncbi.nlm.nih.gov/pubmed/15596748
http://www.ncbi.nlm.nih.gov/pubmed/15596748
http://www.ncbi.nlm.nih.gov/pubmed/15596748
http://www.ncbi.nlm.nih.gov/pubmed/7704384
http://www.ncbi.nlm.nih.gov/pubmed/7704384
http://www.ncbi.nlm.nih.gov/pubmed/1869619
http://www.ncbi.nlm.nih.gov/pubmed/1869619
http://www.ncbi.nlm.nih.gov/pubmed/1869619
http://www.ncbi.nlm.nih.gov/pubmed/8148128
http://www.ncbi.nlm.nih.gov/pubmed/8148128
http://www.ncbi.nlm.nih.gov/pubmed/8148128
http://www.ncbi.nlm.nih.gov/pubmed/1710585
http://www.ncbi.nlm.nih.gov/pubmed/1710585
http://www.ncbi.nlm.nih.gov/pubmed/1710585
http://www.ncbi.nlm.nih.gov/pubmed/6454045
http://www.ncbi.nlm.nih.gov/pubmed/6454045
http://www.ncbi.nlm.nih.gov/pubmed/887334
http://www.ncbi.nlm.nih.gov/pubmed/887334
http://www.ncbi.nlm.nih.gov/pubmed/887334
http://www.ncbi.nlm.nih.gov/pubmed/10693093
http://www.ncbi.nlm.nih.gov/pubmed/10693093
http://www.ncbi.nlm.nih.gov/pubmed/10693093
http://www.ncbi.nlm.nih.gov/pubmed/11433068
http://www.ncbi.nlm.nih.gov/pubmed/11433068
http://www.ncbi.nlm.nih.gov/pubmed/11433068
http://www.ncbi.nlm.nih.gov/pubmed/2298595
http://www.ncbi.nlm.nih.gov/pubmed/2298595
http://www.ncbi.nlm.nih.gov/pubmed/2298595
http://www.ncbi.nlm.nih.gov/pubmed/2298595
http://www.ncbi.nlm.nih.gov/pubmed/12914311
http://www.ncbi.nlm.nih.gov/pubmed/12914311
http://www.ncbi.nlm.nih.gov/pubmed/12914311
http://www.ncbi.nlm.nih.gov/pubmed/18410643
http://www.ncbi.nlm.nih.gov/pubmed/18410643
http://www.ncbi.nlm.nih.gov/pubmed/18410643
http://www.ncbi.nlm.nih.gov/pubmed/18410643
http://www.ncbi.nlm.nih.gov/pubmed/18156477
http://www.ncbi.nlm.nih.gov/pubmed/18156477
http://www.ncbi.nlm.nih.gov/pubmed/18156477
http://www.ncbi.nlm.nih.gov/pubmed/17942589
http://www.ncbi.nlm.nih.gov/pubmed/17942589
http://www.ncbi.nlm.nih.gov/pubmed/17942589
http://www.ncbi.nlm.nih.gov/pubmed/11230589
http://www.ncbi.nlm.nih.gov/pubmed/11230589
http://www.ncbi.nlm.nih.gov/pubmed/11230589
http://www.ncbi.nlm.nih.gov/pubmed/20595822
http://www.ncbi.nlm.nih.gov/pubmed/20595822
http://www.ncbi.nlm.nih.gov/pubmed/20595822

Graham et al. (2015)
Email: Robert.Graham@childrens.harvard.edu

@SCiMedCentra]

33.Zorc J], Scarfone RJ, Li Y, Hong T, Harmelin M, Grunstein L, et al.
Randomized trial. Scheduled follow-up after a pediatric emergency
department visit for asthma: a randomized trial. Pediatrics. 2003;
111:495-502.

34.McPherson ML, Lairson DR, Smith EO, Brody BA, Jefferson LS.
Noncompliance with medical follow-up after pediatric intensive care.
Pediatrics. 2002; 109: 94.

35.Mosquera RA, Avritscher EB, Samuels CL, Harris TS, Pedroza C, Evans
P, et al. Effect of an enhanced medical home on serious illness and cost
of care among high-risk children with chronic illness: a randomized
clinical trial. JAMA. 2014; 312: 2640-2648.

36.Kane D, Mosca N, Zotti M, Schwalberg R. Factors associated with
access to dental care for children with special health care needs. ] Am
Dent Assoc. 2008; 139: 326-333.

37.Kremer B, Botos-Kremer Al, Eckel HE, Schléndorff G. Indications,
complications, and surgical techniques for pediatric tracheostomies-
-an update. ] Pediatr Surg. 2002; 37: 1556-1562.

38.Graham R], Fleegler EW, Robinson WM. Chronic ventilator need in
the community: a 2005 pediatric census of Massachusetts. Pediatrics.
2007; 119: 1280-1287.

39.Chen AY, Schrager SM, Mangione-Smith R. Quality measures for
primary care of complex pediatric patients. Pediatrics. 2012; 129:
433-445.

40.Schultz EM, Pineda N, Lonhart], Davies SM, McDonald KM. A systematic
review of the care coordination measurement landscape. BMC Health
Serv Res. 2013; 13: 119.

41.Antonelli RC, Stille CJ, Antonelli DM. Care coordination for children
and youth with special health care needs: a descriptive, multisite
study of activities, personnel costs, and outcomes. Pediatrics. 2008;
122:209-216.

42.Hays RD, Shaul JA, Williams VS, Lubalin JS, Harris-Kojetin LD, Sweeny
SF, et al. Psychometric properties of the CAHPS 1.0 survey measures.
Consumer Assessment of Health Plans Study. Med Care. 1999; 37: 22-
31.

43.Homer CJ, Fowler FJ, Gallagher PM, Shaul ], Uyeda M, Zaslavsky A, et
al. The Consumer Assessment of Health Plan Study (CAHPS) survey
of children’s health care. Jt Comm ] Qual Improv. 1999; 25: 369-377.

44.Carnevale FA. Revisiting Goffman’s Stigma: the social experience of
families with children requiring mechanical ventilation at home ]
Child Health Care. 2007; 11: 7-18.

45.Quint RD, Chesterman E, Crain LS, Winkleby M, Boyce WT. Home care
for ventilator-dependent children. Psychosocial impact on the family.
Am | Dis Child. 1990; 144: 1238-1241.

46.Berwick DM, Nolan TW, Whittington J. The triple aim: care, health, and
cost. Health Aff (Millwood). 2008; 27: 759-769.

47.Edwards ]D, Rivanis C, Kun SS, Caughey AB, Keens TG. Costs of
hospitalized ventilator-dependent children: differences between a
ventilator ward and intensive care unit. Pediatr Pulmonol. 2011; 46:
356-361.

48.Kun SS, Edwards ]D, Davidson Ward SL, Keens TG. Hospital
readmissions for newly discharged pediatric home mechanical
ventilation patients. Pediatric pulmonology. 2012; 47: 409-414.

49.Panitch HB, Downes J], Kennedy ]S, Kolb SM, Parra MM, Peacock ],
et al. Guidelines for home care of children with chronic respiratory
insufficiency. Pediatr Pulmonol. 1996; 21: 52-56.

50.Downes JJ, Parra MM. Home care of children with chronic respiratory
failure: a twenty year experience. Pediatric Critical Care Medicine.
2000; 1: 135.

51.Bent KN, Keeling A, Routson J. Home from the PICU: are parents ready?
MCN Am ] Matern Child Nurs. 1996; 21: 80-84.

52.Medicine lo. Crossing the Quality Chasm: A New Health System for the
21st Century. Washington, D.C.: National Academies Press. 2001.

53.Sommers LS, Marton KI, Barbaccia JC, Randolph ]. Physician, nurse,
and social worker collaboration in primary care for chronically ill
seniors. Arch Intern Med. 2000; 160: 1825-1833.

54.Grumbach K, Bodenheimer T. Can health care teams improve primary
care practice? JAMA. 2004; 291: 1246-1251.

55.Rosenthal TC. The medical home: growing evidence to support a new
approach to primary care. ] Am Board Fam Med. 2008; 21: 427-440.

56.American Academy of Pediatrics Council on Children with Disabilities.
Care coordination in the medical home: integrating health and related
systems of care for children with special health care needs. Pediatrics.
2005; 116: 1238-1244.

57.Gowans M, Keenan HT, Bratton SL. The population prevalence
of children receiving invasive home ventilation in Utah. Pediatr
Pulmonol. 2007; 42: 231-236.

58.Lerner D, Amick BC 3rd, Lee JC, Rooney T, Rogers WH, Chang H, et
al. Relationship of employee-reported work limitations to work
productivity. Med Care. 2003; 41: 649-659.

59.Graham R]. An opportunity: critical care beyond the intensive care
unit. Pediatr Crit Care Med. 2005; 6: 327-328.

Cite this article

Graham RJ, McManus ML, Rodday AM, Weidner RA, Parsons SK (2015) Chronic Respiratory Failure: Utilization of a Pediatric Specialty Integrated Care Program.

Ann Pediatr Child Health 3(7): 1078.

Ann Pediatr Child Health 3(7): 1078 (2015)

8/8


http://www.ncbi.nlm.nih.gov/pubmed/12612227
http://www.ncbi.nlm.nih.gov/pubmed/12612227
http://www.ncbi.nlm.nih.gov/pubmed/12612227
http://www.ncbi.nlm.nih.gov/pubmed/12612227
http://www.ncbi.nlm.nih.gov/pubmed/12042588
http://www.ncbi.nlm.nih.gov/pubmed/12042588
http://www.ncbi.nlm.nih.gov/pubmed/12042588
http://www.ncbi.nlm.nih.gov/pubmed/25536255
http://www.ncbi.nlm.nih.gov/pubmed/25536255
http://www.ncbi.nlm.nih.gov/pubmed/25536255
http://www.ncbi.nlm.nih.gov/pubmed/25536255
http://www.ncbi.nlm.nih.gov/pubmed/18310737
http://www.ncbi.nlm.nih.gov/pubmed/18310737
http://www.ncbi.nlm.nih.gov/pubmed/18310737
http://www.ncbi.nlm.nih.gov/pubmed/12407539
http://www.ncbi.nlm.nih.gov/pubmed/12407539
http://www.ncbi.nlm.nih.gov/pubmed/12407539
http://www.ncbi.nlm.nih.gov/pubmed/17485451
http://www.ncbi.nlm.nih.gov/pubmed/17485451
http://www.ncbi.nlm.nih.gov/pubmed/17485451
http://www.ncbi.nlm.nih.gov/pubmed/22331338
http://www.ncbi.nlm.nih.gov/pubmed/22331338
http://www.ncbi.nlm.nih.gov/pubmed/22331338
http://www.ncbi.nlm.nih.gov/pubmed/23537350
http://www.ncbi.nlm.nih.gov/pubmed/23537350
http://www.ncbi.nlm.nih.gov/pubmed/23537350
http://www.ncbi.nlm.nih.gov/pubmed/18595966
http://www.ncbi.nlm.nih.gov/pubmed/18595966
http://www.ncbi.nlm.nih.gov/pubmed/18595966
http://www.ncbi.nlm.nih.gov/pubmed/18595966
http://www.ncbi.nlm.nih.gov/pubmed/10098556
http://www.ncbi.nlm.nih.gov/pubmed/10098556
http://www.ncbi.nlm.nih.gov/pubmed/10098556
http://www.ncbi.nlm.nih.gov/pubmed/10098556
http://www.ncbi.nlm.nih.gov/pubmed/10412084
http://www.ncbi.nlm.nih.gov/pubmed/10412084
http://www.ncbi.nlm.nih.gov/pubmed/10412084
http://www.ncbi.nlm.nih.gov/pubmed/17287220
http://www.ncbi.nlm.nih.gov/pubmed/17287220
http://www.ncbi.nlm.nih.gov/pubmed/17287220
http://www.ncbi.nlm.nih.gov/pubmed/2239864
http://www.ncbi.nlm.nih.gov/pubmed/2239864
http://www.ncbi.nlm.nih.gov/pubmed/2239864
http://www.ncbi.nlm.nih.gov/pubmed/18474969
http://www.ncbi.nlm.nih.gov/pubmed/18474969
http://www.ncbi.nlm.nih.gov/pubmed/21438169
http://www.ncbi.nlm.nih.gov/pubmed/21438169
http://www.ncbi.nlm.nih.gov/pubmed/21438169
http://www.ncbi.nlm.nih.gov/pubmed/21438169
http://www.ncbi.nlm.nih.gov/pubmed/21901855
http://www.ncbi.nlm.nih.gov/pubmed/21901855
http://www.ncbi.nlm.nih.gov/pubmed/21901855
http://www.ncbi.nlm.nih.gov/pubmed/8776267
http://www.ncbi.nlm.nih.gov/pubmed/8776267
http://www.ncbi.nlm.nih.gov/pubmed/8776267
http://www.ncbi.nlm.nih.gov/pubmed/8820725
http://www.ncbi.nlm.nih.gov/pubmed/8820725
http://www.ncbi.nlm.nih.gov/pubmed/10871977
http://www.ncbi.nlm.nih.gov/pubmed/10871977
http://www.ncbi.nlm.nih.gov/pubmed/10871977
http://www.ncbi.nlm.nih.gov/pubmed/15010447
http://www.ncbi.nlm.nih.gov/pubmed/15010447
http://www.ncbi.nlm.nih.gov/pubmed/18772297
http://www.ncbi.nlm.nih.gov/pubmed/18772297
http://www.ncbi.nlm.nih.gov/pubmed/16264016
http://www.ncbi.nlm.nih.gov/pubmed/16264016
http://www.ncbi.nlm.nih.gov/pubmed/16264016
http://www.ncbi.nlm.nih.gov/pubmed/16264016
http://www.ncbi.nlm.nih.gov/pubmed/17262859
http://www.ncbi.nlm.nih.gov/pubmed/17262859
http://www.ncbi.nlm.nih.gov/pubmed/17262859
http://www.ncbi.nlm.nih.gov/pubmed/12719689
http://www.ncbi.nlm.nih.gov/pubmed/12719689
http://www.ncbi.nlm.nih.gov/pubmed/12719689
http://www.ncbi.nlm.nih.gov/pubmed/15857533
http://www.ncbi.nlm.nih.gov/pubmed/15857533

	Chronic Respiratory Failure: Utilization of a Pediatric Specialty Integrated Care Program
	Abstract
	Abbreviations
	Introduction
	Methods 
	Program and patient cohort description
	Demographic and clinical characteristics
	Specialty integrated care program utilization and evaluation
	Parent-reported experience
	Analysis

	Results 
	Patient characterization 
	CAPE program utilization
	Parent-reported experience

	Discussion
	Conclusions
	Acknowledgements 
	References
	Table 1
	Table 2

