
Supplemental Information

The CARE Award was a 3-year project
aimed at improving quality outcomes
and reducing the cost of care for
children with complex medical
conditions. For the CARE Award, the
Children’s Hospital Association
partnered with a voluntary group of
10 children’s hospitals across the
United States. Nine of the 10
children’s hospitals had complex care
clinics. Each of the children’s
hospitals recruited up to 6 primary
care site partners that were either
part of a hospital-based network (3
hospitals) or selected from the
community, resulting in .42
PCP sites.

Children were identified for
enrollment from patient lists from
participating complex care clinics and
PCPs. Participating practices used the
3M CRG methodology, which uses
a claims-based algorithm to assign
a risk score of increasing severity
from 1 to 9. The CARE Award
targeted children in CRG groups 5b
through 9, consistent with previous
literature identifying medical
complexity. The 10 children’s
hospitals set voluntary enrollment
targets ranging from 411 to 1578
children, for a total target enrollment
of 8064. The final enrollment of the
CARE Award was 8108 children.

LC

The CARE Award used a modified
Breakthrough Learning Series format,
relying on a national team and 10
local children’s hospital-based teams.
The national team consisted of an
executive sponsor, program director,

medical director, family expert, 2
faculty content experts, 2 quality
improvement (QI) experts, and
a program manager. The national
team convened at least monthly to
design the change package and
learning sessions, evaluate processes,
and assess the outcome measures.

The local teams consisted of an
executive sponsor, practice-based
physician champions, family partner,
and practice staff. In addition, each
local team identified a practice
transformation facilitator who
coached practices to implement the
change concepts, and a care
coordinator who facilitated
coordination between hospital-based
pediatric services and the PCP sites
was provided with the following
support for operations and QI
activities: (1) a patient listing
template (CRGs 5b through 9) for
help with patient identification and
enrollment and (2) model position
descriptions and expectations for
clinical staff needed to support care
transformation. Local teams were
provided support including
instruction in QI methods from CARE
Award staff and faculty both over the
phone and with site visits when
needed.

The LC used a 3-year extended
version of the Institute for Healthcare
Improvement’s Breakthrough Series
(BTS) LC model. The length of the
BTS was determined by the national
scope, size, and complexity of the
project. The BTS LC is based on
repeated cycles of the Model for
Improvement, driving Plan, Do, Study,

Act cycles implemented at the local
level to drive change. Teams
participated in biannual in-person
learning sessions and monthly
webinars to learn and evaluate
practice changes.

A driver diagram was developed by
the LC leadership and faculty to
articulate key drivers and pathways
of the LC, focusing on improved
health, better care, and lower costs
for CMC.

The CARE Award used a change
package, defined as a general notion
or approach to organizing change
concepts useful in developing specific
ideas for changes that lead to
improvement. The change package
was developed through literature
search, national faculty consensus,
and local team voting according to
importance and feasibility criteria.
Four change concepts were chosen
for implementation:

• Patient registry. Registries of CMC
were maintained by practices as
essential tools for population
assessment and management
and QI.

• DCT. Each CMC had a DCT whose
composition was driven by the
family. DCT members had to be
representative of the care
continuum including health care,
community, and educational
providers, all of which may change
over time.

• Access plan. Every family had an
access plan containing (1) an after-
hours access plan that describes
how and when to contact the
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appropriate clinical provider for
health care issues; (2)
a contingency plan, specifically
instructions for parent action when
the child experiences a change in
condition that describes how and
when to contact the appropriate
clinical provider; and (3) an
emergency care plan that provides
emergency responders or ED
personnel who are not familiar
with the child with essential
information to expedite effective
treatment.

• Care plan. Each child and family
had a shared plan of care
developed collaboratively with the
family and based on patient and
family goals. A standardized
approach (including standardized
documents) including assessment
of family needs and assets for care
planning was used to develop the
shared plan of care.

IMPLEMENTATION AND SUPPORT

A staged implementation of the 4
change concepts began in April 2015.
Each team was given the flexibility to
choose which change concept would
be their first. Implementation was
facilitated through quarterly learning
sessions (2 in-person, 2 virtual),
monthly webinars, biweekly huddles,
and as-needed coaching calls. Practice
transformation facilitators had
separate monthly meetings. Expert
faculty regularly reviewed team QI
data and self-assessments, provided
written assessments of performance,
and presented content during touch
points with teams. Faculty also
worked one-on-one with teams to
provide technical assistance in areas
of expertise.

STANDARDIZED SPENDING

Standardized payments were
calculated by setting (eg, inpatient,
outpatient, mail-order or retail
pharmacy), which we derived from
the 2015 IBM Watson Health
Marketscan Medicaid database,

a database of children ages 0 to
22 years from 11 states enrolled in
Medicaid. To calculate standardized
payments, we first tabulated the unit
of service payments among patients
enrolled under fee-for-service pay
arrangement. “Unit of service” was
defined as per inpatient day by
Centers for Medicare and Medicaid
Services diagnostic-related group for
the inpatient setting, per reported
procedure (eg, International
Classification of Diseases, Ninth
Revision; International Classification
of Diseases, 10th Revision; Current
Procedural Terminology; Health and
Care Professions Council) in the
outpatient setting, and per day
supplied for pharmacy claims. We
defined the standardized unit
payment for each unit of service as
the geometric mean of the per-diem
pay by diagnostic-related group in the
patient setting, the geometric mean of
the per-procedure payment reported
in the outpatient setting, and the
median pay per day supplied for each
pharmaceutical reported in pharmacy
claims. Standardized payment
derived from the Marketscan
Medicaid database was then applied
to CARE claims data, irrespective of
whether a CARE enrollee was
enrolled in Medicaid under
a capitated or fee-for-service pay
arrangement. We then recalculated
the total standardized pay per claim
in the CARE claims by multiplying the
standardized per-unit payment by the
number of units reported on each
CARE claim.

PROPENSITY MATCHING

Because patients were not randomly
assigned to be enrolled in the CARE
Award, we used propensity score
matching to reduce potential
confounding by indication and adjust
for differences in characteristics in
patients who were enrolled in the
CARE Award and those patients who
were eligible for enrollment in the
CARE Award but for one reason or
another were not actually enrolled. In

our study, propensity score matching
was preferred over multivariable
modeling to achieve a better balance
of covariates between enrolled and
eligible groups. We created
a propensity score using
multivariable logistic regression to
estimate the likelihood of enrollment
in the CARE Award. Propensity score
matching based on these estimated
probabilities were used to perform
a greedy 1-to-1 match between
enrolled and eligible patients.
Matching occurred on patient
demographics, CRG group and
severity level, PMPY spending, and
prestudy ED visits and hospital
admissions. Balance of covariates was
assessed after matching a x2 test for
association for categorical variables
and a Wilcoxon rank-sum test for
continuous variables. We endeavored
to decrease the size of the caliper in
the propensity match to the point in
which the groups were more closely
matched but the number of subjects
remaining in each group was
sufficient to maintain the power of
the study.
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SUPPLEMENTAL FIGURE 8
CARE prescription PMPY spending.

SUPPLEMENTAL FIGURE 9
CARE prescription claims.
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SUPPLEMENTAL FIGURE 10
CARE home health days.

SUPPLEMENTAL FIGURE 11
CARE office visits.

4



SUPPLEMENTAL TABLE 6 Comparison of Demographics Among Matched Versus Unmatched Enrolled Patients

Overall Enrolled Unmatched Enrolled Matched P

No. total enrollees 4063 178 3885
No. months pre-enrollment, median (IQR) 12 (12–12) 12 (11–12) 12 (12–12) .004
No. months ramp-up enrollment, median (IQR) 12 (12–12) 12 (12–12) 12 (12–12) .092
No. months postenrollment, median (IQR) 12 (12–12) 12 (12–12) 12 (12–12) ,.001
Median age in y in 2015, median (IQR) 7 (3–11) 5.5 (2–11) 7 (3–11) .161
Age group in y in 2015, n (%) ,.001
0–1 478 (11.8) 39 (21.9) 439 (11.3)
2–5 1279 (31.5) 50 (28.1) 1229 (31.6)
6–11 1417 (34.9) 46 (25.8) 1371 (35.3)
12–18 889 (21.9) 43 (24.2) 846 (21.8)

Sex, n (%) .462
Female 1775 (43.7) 73 (41.0) 1702 (43.8)
Male 2288 (56.3) 105 (59.0) 2183 (56.2)

CRG, n (%) ,.001
5 667 (16.4) 38 (21.3) 629 (16.2)
6 2173 (53.5) 63 (35.4) 2110 (54.3)
7 196 (4.8) 35 (19.7) 161 (4.1)
8 40 (1.0) 8 (4.5) 32 (0.8)
9 987 (24.3) 34 (19.1) 953 (24.5)

CRG group, n (%) ,.001
CRG 5b through 6b 2401 (59.1) 78 (43.8) 2323 (59.8)
CRG 6c through 9 1662 (40.9) 100 (56.2) 1562 (40.2)

Inpatient hospitalization preaward, n (%) 1183 (29.1) 115 (64.6) 1068 (27.5) ,.001
ED visits preaward, n (%) 2343 (57.7) 111 (62.4) 2232 (57.5) .195

SUPPLEMENTAL TABLE 7 Median and IQR of Standardized PMPY Spending Across the 7 Claims Providers

CARE Start At 12 mo CARE End

Enrolled Eligible Matched Enrolled Eligible Matched Enrolled Eligible Matched

Total PMPY spending in $, median
(IQR)

44 922
(15 225–45 196)

32 046
(27 388–40 771)

45 973
(16 325–53 752)

28 300
(11 114–39 571)

32 657
(7744–50 570)

26 382
(7833–37 711)

Inpatient PMPY spending in $,
median (IQR)

8599 (2860–20 622) 10 700
(3554–24 481)

5442 (1495–12 557) 3015 (2426–9513) 3890 (598–8274) 4325 (1157–9590)

ED PMPY spending in $, median
(IQR)

306 (175–494) 183 (128–306) 225 (209–271) 229 (106–246) 211 (179–453) 294 (114–328)

Other outpatient PMPY spending in
$, median (IQR)

17 703
(6727–33 680)

16 337
(6538–24 366)

21 792
(7747–41 805)

15 057
(6499–29 680)

16 396
(5999–33 269)

16 483
(3709–27 898)

Prescription PMPY spending in $,
median (IQR)

5153 (1997–6597) 2982 (1745–4499) 7082 (3249–9705) 4455 (2307–5771) 6419 (3055–7683) 4321 (2340–5544)

Standardized PMPY spending per claims provider by spending category over 24 mo of the CARE Award.
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