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BACKGROUND AND OBJECTIVES: Opportunities to improve health care quality and contain

spending may differ between high and low resource users. This study’s objectives were to
assess health care and spending among children with Medicaid insurance by their
resource use.

METHODS: Retrospective cross-sectional analysis of 2012 Medicaid health administrative data
from 10 states of children ages 11 months to 18 years. Subjects were categorized into 4
spending groups, each representing ~25% of total spending: the least expensive 80% of
children (n = 2 868 267), the next 15% expensive (n = 537 800), the next 4% expensive

(n = 143 413), and the top 1% (n = 35853). We compared per-member-per-month (PMPM)
spending across the groups using the Kruskal-Wallis test.

ResuLts: PMPM spending was $68 (least expensive 80%), $349 (next 15%), $1200 (next 4%),
and $6738 (top 1%). Between the least and most expensive groups, percentages of total
spending were higher for inpatient (<1% vs 46%) and mental health (7% vs 24%) but
lower for emergency (15% vs 1%) and primary (23% vs 1%) care (all Ps < .001). From the
least to most expensive groups, increases in PMPM spending were smallest for primary care
(from $15 to $33) and much larger for inpatient ($0.28 to $3129), mental health ($4 to
$1609), specialty care ($8 to $768), and pharmacy ($4 to $699).

CONCLUSIONS: As resource use increases in children with Medicaid, spending rises unevenly
across health services: Spending on primary care rises modestly compared with other health
services. Future studies should assess whether more spending on primary care leads to better
quality and cost containment for high resource users.
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Health care spending is projected to
account for one-fifth of the United
States’ gross national product by the
beginning of the next decade.l
Spending is distributed unevenly
across patients, with more dollars
spent on patients with chronic and
complex medical problems.2 The
patients with the highest spending
are commonly called high resource
users (HRUs). HRUs are increasingly
targeted for enrollment in initiatives
to improve their health care and
contain their costs.3 This is because
HRUs are perceived to experience
high rates of preventable emergency
department (ED) visits and
hospitalizations.*> Reducing
preventable encounters is thought to
be best achieved by improving
outpatient care management and
coordination.®

Among children, the top 1% most
expensive patients account for one-
third of pediatric health care
spending.”8 Child HRUs are a
heterogeneous group with many rare,
complex chronic conditions?10 and a
variety of intensive, expensive health
care needs.11 Hospital care accounts
for nearly 80% of health care spending
for these children.812 Many child
HRUs experience frequent ED visits
and recurrent inpatient admissions
with high readmission rates.10.13.14

Reductions in hospital and ED use
have been reported with high-
intensity outpatient care management
for subgroups of HRU children.15-18
Despite this finding, 40% of children
with complex chronic conditions may
not have an annual primary care
visit.19

To help inform specific outpatient
interventions to achieve quality
improvement and cost containment
for child HRUs, answers are needed to
questions such as, “How does primary
care use for child HRUs compare with
that of children with lower resource
use?” and “How does the distribution
of spending compare between high
and low resource use children?”
Medicaid programs, as the largest
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insurers of children in the United
States, may have particular
motivation to better understand child
health care spending as they align
financial incentives with outpatient
case management targeting child
HRUSs.20-22 The objectives of this
study are to describe the clinical
attributes and the health care
spending and utilization of children
with HRU who use Medicaid and to
compare the distribution of spending
and health service utilization across
children with high and low resource
use.

METHODS

Study Design, Patients, and Setting

This study is a retrospective, cross-
sectional analysis of the 2012 Truven
MarketScan Medicaid Database. The
MarketScan Medicaid Database
contains complete paid medical and
prescription drug claims from 10
states, including fee-for-service (FFS)
and Medicaid managed care (MMC)
plans. Data validity and integrity are
maintained by Truven, with audits
conducted to assess and remove
invalid diagnosis and procedure
codes. This study included 3 585 333
children ages 0 to 18 years enrolled
continuously for =11 months in
Medicaid in 2012. Study subjects
resided in 10 deidentified states
representing all geographic regions of
the United States. Children qualified
for Medicaid based on low family
income or the child having a
disability; accordingly, children in
Medicaid tend to have higher rates of
chronic conditions. Because the
MarketScan Medicaid Database
contains exclusively deidentified data,
this study was exempt from review by
the Institutional Review Board at the
University of Arkansas for Medical
Sciences.

Outcome Measures

The main outcomes were health care
spending and utilization. We assessed
the outcomes overall (ie, the total

across all health services) and by 14

specific health services (listed
alphabetically): dental, durable
medical equipment, ED, facility (ie,
payment made to a health care
facility), home health, hospice,
inpatient (exclusive of mental health),
mental health (all professional and
facility claims originating from
mental health and substance abuse
providers across the care continuum),
outpatient laboratory testing,
pharmacy (outpatient only, exclusive
of mental health), primary care,
specialty care (including all
outpatient specialty care), therapy
(including physical, occupational, and
all outpatient therapies), and
transport.

Spending was reported for each
health service as the total gross
payment. Utilization was described as
the proportion of patients using a
specific health service, the frequency
(eg, the number of hospitalizations
for each patient) of use, and the
duration (eg, the number of days
spent in the hospital) of use.

Main Independent Variable

Based on existing literature and the
Pareto principle,12-23 we ranked each
child in ascending order of total
Medicaid spending and then divided
the cohort into 4 spending groups:
the least expensive 80% of children
(n = 2868267), the next 15% more
expensive (n = 537 800), the next
4% more expensive (n = 143 413),
and the top 1% most expensive

(n = 35853). Each group accounted
for ~25% of total spending. Groups 3
and 4 together are the 5% most
expensive children with Medicaid.
Group 4, the most expensive 1% of
patients, is labeled HRU.

Demographic and Clinical
Characteristics of the Children

Demographic characteristics included
age, gender, race or ethnicity (white,
non-Hispanic; black, non-Hispanic;
Hispanic; and other), and type of
Medicaid plan (FFS vs MMC). MMCs
included health maintenance
organizations and full or partial
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capitated plans. Clinical
characteristics included the presence
of a chronic condition, technology
assistance, and a disability. To
identify chronic conditions, we used
the Agency for Healthcare Research
and Quality’s Chronic Condition
Indicator classification system,24-26
which dichotomizes ~14 000
International Classification of
Diseases, Ninth Revision diagnosis
codes into chronic or nonchronic
conditions and aggregates chronic
conditions into 1 of 18 mutually
exclusive clinical groups. The Chronic
Condition Indicator defines chronic
conditions as those lasting

=12 months that place limitations on
self-care, independent living, and
social interaction or are associated
with the need for ongoing
intervention with medical products,
services, and special equipment. To
identify technology assistance,

we used diagnosis codes that
indicated the presence of a

medical device (eg, gastrostomy,
tracheostomy) used to maintain a
child’s health.827 Disability was
identified by the response of “blind/
disabled individual” for Medicaid
eligibility.

Statistical Analyses

We summarized categorical variables
by using frequencies and percentages,
and we summarized continuous
variables with medians and
interquartile ranges (IQRs). We
compared the distribution of
categorical variables across spending
categories by using the x? test. For
continuous variables, we used the
nonparametric Kruskal-Wallis test
because the data were not normally
distributed. Per-member-per-month
(PMPM) spending was calculated by
summing the specific spending of a
population over a year, dividing by 12,
then dividing by the number of
enrollees in the population. We
performed analyses on enrollees from
all 10 states in the database by using
SAS version 9.3 (SAS Institute, Inc,
Cary, NC).
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RESULTS

Study Population Characteristics

The 3 585 333 children with Medicaid
in the study (Table 1) had a median
age of 9 years (IQR 4, 14). Just over
half (50.3%, n = 1803 935) were
female, and 42.6% (n = 1528901)
were white, non-Hispanic. With
respect to chronic conditions, 52.5%
(n = 1882 348) had =1 chronic
condition, 13.8% (n = 494 396) had 2
chronic conditions, and 8.4%

(n = 300407) had =3 chronic
conditions. Medical technology
assisted 0.5% (n = 16 347) of the
children, and 5.5% (n = 197 929)
were eligible for Medicaid because of
a disability. Of the children, 59.8%
were enrolled in an MMC program.
When compared with children in FFS
programs, children in MMC programs
had clinical attributes suggestive of
lower medical complexity
(Supplemental Table 4).

Age increased significantly (P < .001)
across the spending groups, from a
median of 9 years (IQR 4, 13) in the
lowest spending group (ie, least
expensive 80% of children) to a
median of 13 years (IQR 7, 17) in the
HRU group (ie, most expensive 1% of
children). Just under half (49.2%) of
children in the lowest spending group
were male, rising to 59.7% for the
HRU group (P < .001). Only 3.4% of
children in the lowest spending group
had =3 chronic conditions, rising to
61.7% of the HRU spending group
(P <.001). Similar differences between
the lowest and highest spending
groups were seen for technology
assistance (<0.1% vs 21.7%, P < .001)
and eligibility for Medicaid due to a
disability (3.2% vs 54.5%, P < .001).

Health Service Use

Examples of the percentages of
children using selected health
services included 4.5% (n = 160 967)
hospital care, 19.4% (n = 695 622)
mental health, 34.7% (n = 1243 574)
ED, 53.0% (n = 1899 464) dental
care, 55.9% (n = 2 002 723) specialty
care, 62.8% (n = 2 250 212)

pharmacy, and 74.8% (n = 2 681 806)
primary care (Table 2). A larger
percentage of children in the highest
spending group, compared with
children in the lowest spending
group, used hospital care (53.1% vs
0.3%, P < .001), mental health
services (71.4% vs 12.2%, P < .001),
specialty care (87.2% vs 49.9%,

P < .001), and pharmacy (93.1% vs
56.2%, P < .001). Larger percentages
of children in the highest spending
group used other types of health
services as well, but with smaller
absolute differences than the health
services described earlier

(eg, primary care, 81.2% vs 71.9%,
P < .001; and ED care, 51.2% vs
29.2%, P < .001).

Study findings of the quantity of
selected health services used by
children are shown in Table 2. From
the lowest to the highest spending
group, the number of primary care
encounters among users increased
modestly, from 4 ((IQR 2, 7) to

5 (IQR 2, 11) (P < .001). Larger
differences in the frequency of health
care use were observed with other
health services. For example, children
in the lowest 80% spending group
who were admitted to the hospital
had a median of 1 (IQR 1, 1)
hospitalization and a median of

2 (IQR 1, 2) inpatient days in 2012.
In contrast, children in the top 1%
spending group who were admitted
to the hospital had a median of

2 (IQR 1, 3) hospitalizations, with a
median of 14 (IQR 7, 32) inpatient
days. Children in the lowest versus
the highest spending group who used
mental health services had a median
of 4 (IQR 2, 8) versus 155 (IQR 25,
314) encounters. From the lowest to
highest spending group, the median
number of ED encounters for those
who used ED services increased
from 5 (IQR 3, 8) to 10 (IQR 4, 21)
(P < .001). A lower percentage

of children in MMC used hospital
services, mental health care, and
specialty care, compared with
children in Medicaid FFS plans
(Supplemental Table 5).
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TABLE 1 Demographic and Clinical Characteristics of Children in Medicaid by Spending Group

Spending Groups of Children in Medicaid®

Overall Cohort

Characteristic

Most Expensive 20% of Children

Least Expensive 80% of Children

Top 1% (30.4% of Spending)

Next 4% (21.6% of Spending)

Next 15% (23.6% of Spending)

(24.4% of Spending)

35853

143413

537 800

2868 267

3585 333

Overall N

12 (6, 17) 13 (7, 17)

8 (3, 14)

9 (4, 13)

9 (4, 14)

Age, median y (IQR)

Race or ethnicity, N (%)

45.7)

28.3)

21.1)

16 395
10162

47.6)

31.2)

7573
21392

15.2)
50.4)

68315
44 800

49)

30.1)
9.0)

21859
72216

11.9)

51.4)

263 469
162 079
48 370
63 882

276 233

41.2)

35.4)

10.5)

13)

49.2)

1180722
1016030

299 857

371658
1411557

1528901
1233071

White, non-Hispanic

Black, non-Hispanic

Hispanic

Other
Male, N (%)

358 389

464 972
1781398

Number of chronic conditions, N (%)
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Assisted with medical technology, N (%)
Medicaid managed care, N (%)

a Demographics and clinical characteristics varied significantly (P < .001) across spending groups for each health service.

Patterns in Health Care Spending
Across the 4 Spending Groups

The total per-member-per-month
(PMPM) cost for the entire study
population was $222. Inpatient and
mental health care accounted for the
largest percentages of total spending at
22.1% ($49 PMPM) and 20.5%

($45 PMPM), respectively (Table 3).
Other services that were substantial
contributors to overall spending
included specialty care (9.8%, $22
PMPM), pharmacy (8.9%, $20 PMPM),
primary care (8.6%, $19 PMPM),
dental care (7.5%, $17 PMPM), and ED
(7.3%, $16 PMPM).

The range of spending was <$292
PMPM for the lowest spending group
to >$2610 PMPM for the highest
spending group. The distribution of
spending across the care continuum
varied between the 4 spending
groups (Table 3). The percentage of
total spending attributable to
inpatient care increased from 0.4% in
the lowest 80% spending group to
46.4% for the top 1% spending group
(P < .001). Similarly, mental health
spending increased from 6.5% to
23.9% of total spending across these
2 groups (P < .001). The percentage
of total spending on primary care
decreased from 22.5% for the lowest
80% spending group to 0.5% for the
1% top spending group (P < .001).
Similarly, ED spending decreased
from 14.8% to 0.7% of total spending
across the same groups (P < .001).
For the lowest 80% spending group,
the 5 health services comprising the
highest proportions of spending were
primary care, dental, ED, specialty,
and testing (Fig 1). In contrast, for the
top 1% spending group, the 5 health
services with the highest proportions
of spending were hospital care,
mental health, specialty, pharmacy,
and therapies.

Individual patient (ie, PMPM)
spending increased within each
service category from the lowest to
highest spending group (Table 3). The
rise in spending was modest for
primary, dental, and ED care. Dental
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2(1,2 2(2,3) 3(2,6) 14 (7, 32)
16 (5, 33) 155 (25, 314)

324

Hospital days

61 (18, 105) 714

63.8

122 4(2,8) 427

19.4 8 (3, 25)

Mental health

care
Specialty care

Pharmacy

11 (4, 68)

87.2
93.1

4(2,8) 82.3 6 (3, 13)

10 (5, 19)

78.4
88.1

30 (13, 57)

5 (2, 11)

16 (7, 32)

90.8

6 (3, 12) 82.7 6 (2, 11) 81.2

87.6
59.1

534 4 (8, 12) 514 4(7,12)

5 (9, 15)

8 (4, 16) 56.8 10 (4, 21) 51.2 10 (4, 21)

56.8

49.9

3 (1,5)

55.9

5 (2, 11) 56.2

62.8
74

71.9

8 4(2,8)

Primary care

Dental

51.8

4 (8, 12)

53.0

29.2

5 (3, 10)

34.7

Emergency

department

—, no value.

a Health care utilization varied significantly (P < .001) across spending groups for each health service.

PMPM spending increased from $14
to $17 for the lowest and highest
spending groups. Primary care PMPM
spending increased from $15 to $33,
and ED PMPM costs increased from
$10 to $49 across the same groups.
The rise in spending was much larger
for other types of health services. For
inpatient care, the PMPM spending
increased from <$1 to $3129 for the
lowest and highest spending groups.
Mental health PMPM spending
increased from $4 to $1609, specialty
care PMPM spending increased from
$8 to $768, and pharmacy PMPM
spending rose from $4 to $699 across
the same groups.

DISCUSSION

The findings from this multistate
analysis of children in Medicaid
suggest that as health resource use
increases across patients, spending
rises unevenly across different types
of health services. For example,
spending on primary and dental care
was similar for low and high resource
users. In contrast, spending on
hospital, mental health, specialty, and
pharmacy care was substantially less
for low versus high resource users.
For child HRUs, primary care made
up 0.5% of total health care spending,
and inpatient, mental health,
specialty, and pharmacy spending
made up >90% of spending. More
investigation is needed to assess the
appropriateness of this distribution of
spending and to investigate whether
more spending on primary care could
lead to better quality of care and cost
containment for HRUs.

Our findings are consistent with
literature suggesting that medical
complexity is a common attribute
among the most expensive children
with Medicaid.1928 In the current
study, the top 1% spending group had
the highest concentration of
attributes that are consistent with
medical complexity, including
multiple chronic conditions, use of
medical technology, and the presence
of a disability. Moreover, congruent
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Spending Group

Overall Cohort

Spending Group

Overall Cohort

Most Expensive 20%

Least Expensive 80%

Most Expensive 20%

Least Expensive 80%

Next 4% Top 1%

Next 15%

Next 4% Top 1%

Next 15%

Inpatient and emergency care

25.0% 46.4%
0.7%

10.5%
10.9%

0.4%
14.8%

22.1%

$300 $3129

$37
$38

<$1
$10

$49
$16

Hospital

ED
Qutpatient care

41%

7.3%

$49

$49

23.9%
11.4%
0.5%
0.3%

34.6%

17.6%

6.5%
11.3%

22.5%
21.1%

20.5%

$416 $1609

$61
$28
$35
$29

$4

$45
$22
$19
$17

Mental

8.0%
2.6%
1.7%

8.0%
10.0%

9.8%

8.6%
7.5%

$768

$96

$8
$15

Specialty
Primary

Dental
Pharmacy and medical equipment

$33
$17

$31
$20

8.2%

$14

10.4%
0.4%

9.3%
0.7%

8.9%
1.2%

6.6%
2.8%

8.9%

$111 $699

$31

$4

$20

Pharmacy

1.2%

$8 $28

$4

$2

$3

Durable medical equipment
Home and community care

2.0%

7.9%
0.8%

<0.1%

14.8%

1.9%
<0.1%

6.3%
0.8%

$52 $95 $132
$126
<0.1%

<$1
<$1

$1
<$1
<$1

$14

Therapy

1.9%
<0.1%

0.1%
<0.1%

$2
<$1

Home care
Hospice

Other

<0.1%

$3

<$1

1.2%
0.5%
0.4%

3.7%
1.0%
0.6%

7.7%
1.5%
0.6%

9.7%
1.9%
0.5%

5.4%

$81

$45
$12

$27

$7

$12

Testing
Facility

1.2%
0.5%

$34
$30

$1 $5

<$1

$3

$8

$2

$1
a PMPM spending varied significantly (P < .001) across the 4 spending groups for all health services except hospice.

b Shown are the column percentages of spending across health services for each of the 4 spending categories.

Transport

¢ The distribution of spending varied significantly (P < .001) across the 4 spending groups for all health services except hospice.

with the health care needs of children
with medical complexity, almost all
children in the top 1% spending
group incurred spending on
pharmacy care, specialty care, and
diagnostic testing.8:11 Hospital care
accounted for the largest percentage
of spending for the top 1% spending
group, consistent with a previous
study of children with medical
complexity in Medicaid.1?

Although the current study
complements existing literature by
describing the distribution of
spending across the care continuum
for children in Medicaid, the

study does not evaluate the
appropriateness of this distribution.
A number of studies suggest that
more spending on primary care and
outpatient care management might
improve the health of child HRUs and
mitigate their use of hospital and ED
care.15-18 Nearly 1 in 5 of these
children in the current study did

not have a primary care visit.
Investigation of efforts to improve
their access and use of primary care
might be warranted (eg, some
children might reside in a rural or
underserved medical area with
limited access to primary care). The
HRU children who used primary care
did so recurrently (a median of 5
annual primary care visits [IQR 2,
11]), making it less clear whether
more primary care might be
beneficial to them. Moreover, only
half of the top 1% spending group in
our study used the hospital or ED.
Therefore, efforts to reduce hospital
and ED use through better primary
care might not apply to all child HRUs
in Medicaid.?®

Our findings underscore the
important role of mental health
services among child HRUs in
Medicaid. Three-quarters of child
HRUs used mental health services,
which accounted for the highest or
second highest percentage of total
spending in 3 of the 4 spending
groups. Mental health is known to
account for a large percentage of

KUO et al



Top 5 Health ) outcomes. Future studies with more
Spending Spend per Services With Percentage of Total Expenditures L. .
Group Child the Most Spend ithi i clinically rich data are needed to
Least <$291 Primary Care delineate important relationships
Expensive Dental between spending and outcomes.
80% of Emergency
Children Specialty Despite these limitations, those
Testing seeking to improve quality of care
Next Most $292-680 Mental Health and contain costs in child HRUs may
’1-:’5";9’;?"’6 . Therapy find the results of the current study
%0 mergency . R
Children Inpatient useful. As primary care clinicians are
Primary Care increasingly encouraged to
Next Most $680-2610 Mental Health coordinate and manage care for child
Expensive Inpatient HRUs,20:3435 additional investigation
0,
4% of Pharmacy of the current penetration, scope, and
Children Specialty R )
Therapy frequency of those activities is
o ationt warranted. If a substantial percentage
npatien .
gz;’nsive >$2610 Mental Health of child HRUs have unmet care
1% of Specialty coordination and management needs,
Children Pr}i:r‘::z then realigning access to and
| ; ; ; ; ; payment for those activities might be
0 10 20 30 40 50 beneficial. Depending on the specific
FIGURE 1

Distribution of spending for health care services by spending group for children in Medicaid.

health care spending in children with
Medicaid,3° and mental health
expenditures in the hospital and ED
are increasing over time.31
Subsequent assessment of health care
spending and use for child HRUs with
mental health problems may be
important to conduct. Improved
outcomes and less health care
spending in adults with mental health
problems through increased access
and use of primary care have been
reported.32 Best practices to
optimize the mental health of
children through primary care,
especially children with coexisting
chronic medical conditions, remain
under investigation.33

This study has several limitations.
The eligibility criteria restrict
enrollment of infants and do not fully
capture high-cost NICU stays. Specific
types of primary care visits (eg,
well-child vs urgent care) were not
distinguishable in the database.
Spending and encounters for care
coordination activities (eg, proactive
care planning, shared decision-
making) could not be identified.
Non-face-to-face health care
encounters between patients and

PEDIATRICS Volume 136, number 6, December 2015

clinicians could not be assessed. The
findings of this study for children
with Medicaid may not generalize to
children with private insurance. The
deidentified data precluded
identification of the states in which
the children resided. The distribution
of spending and health care
encounters of children living in
states not included in our study may
be different. There may be

variation across states in the amount
of covered health services for
children (eg, limits on the amount of
home health services). States may
have different methods of
categorizing their Medicaid spending,
which could lead to potential
inconsistency in the way that
spending is reported in the database.
Some health care services may be
funded under a public system other
than Medicaid (eg, mental health
services offered in the public school
system), which may have led to
potential undercounting of certain
costs. The current study is not
positioned to examine reasons for
differences in utilization patterns
between FFS and MMC enrollees.
Finally, the database contains costs
and health services but not health

attributes of each child HRU, primary
care may or may not be the most
appropriate setting for increased
payment and resources. Regardless of
clinical setting, health care spending
for child HRUs should be directed
toward the health services that most
effectively optimize their health and
well-being.

CONCLUSIONS

As resource use increases in
children with Medicaid, spending
rises unevenly across health
services. Spending on primary care
rises modestly compared with
other health services. Future studies
should assess whether more
spending on primary care, or other
outpatient and community care,
leads to better quality of care

and cost containment for some
HRUs.

ABBREVIATIONS

ED: emergency department
FFS: fee for service

HRU: high resource user

IQR: interquartile range

MMC: Medicaid managed care
PCP: primary care physician
PMPM: per member per month
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