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Abstract

Background Limited research has explored the performance of health centers (HCs) compared to other primary care
settings among children in the United States. We evaluated utilization, quality, and expenditures for pediatric Medic-
aid enrollees receiving care in HCs versus non-HCs.

Methods This national cross-sectional study utilized 2012 Medicaid Analytic eXtract (MAX) claims to examine
children 0-17 years with a primary care visit, stratified by whether majority (>50%) of primary care visits were at HCs
or non-HCs. Outcome measures include utilization (primary care visits, non-primary care outpatient visits, prescription
claims, Emergency Department (ED) visits, hospitalizations) and quality (well-child visits, avoidable ED visits, avoidable
hospitalizations). For children enrolled in fee-for-service Medicaid, we also measured expenditures. Propensity score-
based overlap weighting was used to balance covariates.

Results A total of 2,383,270 Medicaid-enrolled children received the majority of their primary care at HCs,

while 18,540,743 did at non-HCs. In adjusted analyses, HC patients had 20% more primary care visits, 15% less non-
primary care outpatient visits, and 21% less prescription claims than non-HC patients. ED visits were similar

across the two groups, while HC patients had 7% lower chance of hospitalization than non-HC. Quality of care out-
comes favored HC patients in main analyses, but results were less robust when excluding managed care beneficiaries.
Total expenditures among the fee-for-service subpopulation were lower by $239 (8%) for HC patients.

Conclusions In this study of nationwide claims data to evaluate healthcare utilization, quality, and spending
among Medicaid-enrolled children who receive primary care at HCs versus non-HCs, findings suggest primary care
delivery in HCs may be associated with a more cost-effective model of healthcare for children.
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Background

Health centers (HCs) provide comprehensive health care
services to over nine million United States children [1,
2]. HCs are health care organizations that receive fed-
eral support to deliver care to underserved populations
regardless of ability to pay. The majority receive grant
funding from the Health Resources and Services Admin-
istration (HRSA) through Sect. 330 of the Public Health
Service Act as well as enhanced Medicaid reimbursement
rates [3]. Nearly 75% of children seen at HCs are enrolled
in Medicaid or the Children’s Health Insurance Program,
which are public health insurance programs for people
with low-income in the United States [4, 5].

Over the past several decades, the role of HCs has
expanded due to increased funding from the growth of
Medicaid coverage, Affordable Care Act, and Sect. 330
Act appropriations [6—8]. These investments have ena-
bled an expansion of children served, including a nearly
50% increase in the proportion of children seen at HCs
over 10 years [9].

Despite substantial growth of pediatric care provided
by HCs, limited research has evaluated the relative per-
formance and value of HCs compared to other pri-
mary care settings for children. Studies suggest children
receiving primary care at HCs have fewer emergency
department (ED) visits, [10] lower total healthcare expen-
ditures, [4, 11] and similar or better quality of care [12] as
compared to other settings. However, this research pri-
marily utilizes surveys to assess utilization and spending
outcomes or examines claims data for only a few states.

This study moves beyond state-specific and survey-
based studies to compare the care of children in Medic-
aid seen at HCs versus non-HCs using nationwide claims
data. We evaluate utilization, quality, and spending by
pediatric Medicaid enrollees using a national dataset to
present a more comprehensive understanding of the ben-
efits provided by HCs to children.

Methods

This cross-sectional study examined the associa-
tion between primary care setting and healthcare
utilization, quality, and spending outcomes among Med-
icaid-enrolled children in the 50 states and District of
Columbia in 2012. University of Chicago’s Institutional
Review Board approved this study.

Data Collection

We obtained claims from the Medicaid Analytic eXtract
(MAX) files [13] and constructed an analytic dataset of
children 0-17 years who were enrolled in Medicaid for
a reasonable duration and used ambulatory primary care
services in 2012. All dental, transportation, and long-
term care claims were excluded. Children were excluded
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if they died, delivered a baby, or had conditions quali-
fying them for Medicare (e.g., end-stage renal disease,
transplant) during that year (full list of study exclusion
criteria in Fig. 1; online). These exclusions were made to
focus our analyses on medical services covered by Medic-
aid without other insurance plans (e.g., Medicare, dental)
and to ensure the analyses included sufficient duration of
enrollment to adequately characterize service utilization.

Our utilization outcomes were number of primary care
visits, non-primary outpatient care (e.g., subspecialty
care, behavioral health), prescription drug claims, ED vis-
its, and inpatient admissions. For spending, we calculated
the sum of total payments from Medicaid and third-party
payers. Expenditures outcome variables were constructed
for each category of utilization and total amount.

We examined claim-based quality metrics for chil-
dren. After a review of the Core Set of Children’s Health
Care Quality Measures for Medicaid and CHIP, [14] we
focused on two sets of quality metrics based on the avail-
able data in MAX: well-child visits as well as avoidable
or ambulatory care sensitive (ACS) emergency depart-
ment visits and hospitalizations. Given the importance of
preventive care for children, well-child visits were meas-
ured for children in two age groups with well-established
quality metrics—3-6 and 12-17 years; children were
included if they had no more than a one-month enroll-
ment gap. For each age group, well-child visits were
measured as the proportion of children who had at least
one well-child visit with a primary care provider during
the year. Also, since high-quality, accessible primary care
is hypothesized to prevent some types of ED visits and
hospitalizations, quality measures were included to iden-
tify ACS utilization. ACS ED visits were measured using
an adaptation of the NYU/Billings algorithm for classify-
ing ED utilization, [15, 16] and ACS hospital admissions
were measured using the Agency for Healthcare Research
and Quality Pediatric Quality Indicators [17].

The main independent variable was whether the
patient received the majority of their primary care visits
at HCs. Primary care visits were identified using a com-
bination of evaluation and management codes, provider
taxonomies, and claim setting or type of service [18].
Flowchart representation of this assignment strategy is
in Fig. 2; online; and specific codes are listed in Table 1.
The setting for each primary care visit (HC or non-HC)
was determined by examining national provider identi-
fier, claim type, and place of service in each claim. To
identify HC settings, we created a listing of HC identi-
fiers from Medicare Cost Reports (HCRIS) and HRSA
Uniform Data System (UDS) datasets. This list was then
linked to the National Plan and Provider Enumeration
System (NPPES) to obtain the national provider identi-
fier number used in Medicaid claims. Linkages across
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Total beneficiaries in
beneficiary-level analytic file
n=77,166,643
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Not a child (0-17 years) - n=41,098,533

\ 4

A 4

Children (0-17 years) in
analytic file
n= 36,068,110

No valid diagnosis codes for reasonable
duration - n=15.001,635

A 4

Children with valid diagnosis
codes for reasonable duration

4

No primary care visits
Less than 6 months of
continuous enrollment
Has invalid ICD9 codes

n=21,066,475
R Disqualifying medical condition -
"l n=55.619
Died
v Delivered child
Children with no disqualifying End stage renal disease
conditions Transplant
N=21,010,856

Disqualifying Medicaid designations -

A 4

Children who are eligible as
child or disability with no
restricted benefit
n=20,973,360

n=37.496
Dual eligible
Non-comprehensive restricted
benefit

\ 4

Data quality issues - n=49,347

A

Children included in analyses
n=20,924,013

Fig. 1 Exclusions

the HCRIS, UDS, and NPPES were performed by direct
match of common identifiers across datasets, or in
some cases, location and clinic name-based matching
using text-based matching algorithms. All non-exact
text-based matches were manually reviewed and sup-
plemented by comparison of public online informa-
tion to confirm accuracy [19]. These identifiers, along

A 4

Eligibility changed
Invalid eligibility category

with type of program and place of service code, helped
us identify health center claims. We categorized health
center patients as individuals with more than half of
primary care visits occurring at a health center. Individ-
uals with less than or equal to half of all primary care
visits occurring at a health center or no primary care
visits at a health center were categorized as non-health
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Claim has
OT File c:;érr};a:gl;yM Claimis a
Claim — Code? Yes »  primary care
; claim
I\i) Yes

Claim is

Eligible taxonomy, NOT a
type of service, AND " NO. ey primary care
place of service claim
E&M Range: Taxonomy: Eligible Place of Service: Eligible Type of

- Selected Internal
Medicine, Family
Medicine, and

99201-99215
99301-99350

3-School, 4-Homeless Shelter,
5/6-Indian Health, 7/8 Tribal 638,
11-Office, 15-Mobile Unit, 20-

Pediatric physician Urgent Care Facility, 22- 12-Clinic
subspecialties Outpatient Hospital, 25-Birthing 31-Targeted Case
- Selected Physician Center, 26-Military Treatment Management
Assistant and Facility, 50-FQHC, 60-Mass 36-Nurse Midwife
Advanced Practice Immunization Center, 71-State or Services
Nurse subspecialties Public Health Clinic, 72-Rural 37-Nurse Practitioner
Health Clinic, 88-Not Applicable, Services
99-Other or Unknown 99-Unknown

8-Physicians
11-Outpatient Hospital

Fig. 2 Flowchart representation of the identification of primary care claims

center patients (hospital outpatient, physician office, or
a mix).

We considered covariates that were potentially related
to the primary care setting and/or influenced healthcare
utilization, quality, and spending. Covariates included
patient demographics (age, race/ethnicity, gender), loca-
tion (U.S. state, rural versus urban, distance to clos-
est HC), insurance characteristics (eligibility category,
months of eligibility, Temporary Aid for Needy Families
(TANF) program indicator), and disease burden. Geo-
graphic variables included: patient residence ZIP code
in rural versus urban area based on USDA Rural Urban
Commuting Area codes [20] and distance from patient
residence ZIP code (using centroid of ZIP code) to the
closest HC site. To measure disease burden, the Chronic

Illness and Disability Payment System for Medicaid with
the Medicaid Rx model (CDPS+Rx) was applied [21].
The CDPS+Rx utilizes information from inpatient and
outpatient diagnosis codes, as well as filled prescription
medications to identify categories of disease associated
with high healthcare resource use. The CDPS+ Rx pro-
duces a continuous risk score indexed to 1.00, which
reflects an average predicted expenditure level. A
CDPS + Rx score of 1.1 would indicate an individual with
at 10% higher predicted expenditure, based on diagnoses
and prescriptions reflected in claims [22, 23].

The primary analysis included all 2012 pediatric Med-
icaid enrollees (fee-for-service or managed care) to ana-
lyze utilization and quality. A sensitivity analysis was
conducted focusing on children nationwide who were
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Variables by domain Definition of variables

Dependent variables

Utilization Number of primary care visits

Number of non-primary outpatient care (e.g., subspecialty care, behavioral health)

Number of prescription drug claims

Number of emergency department visits

Number of inpatient admissions
Quality

Well-child visits for two age groups: 3-6 years old and 12-17 years old

Assessed based on CPT codes and ICD codes:

CPT codes: 99,381-99,384, 99,391-99,394

(CPT codes for well-child visits by age: 0-15 months=99,381, 99,382, 99,391, 99,392; 3-6 years=99,382, 99,383,
99,392, 99,393; 12-17 years=99,384, 99,394)

ICD codes: V202, V700, V703, V705, V706, V708,V709

Avoidable or ambulatory care sensitive emergency department visits
Measured using an adaptation of the NYU/Billings algorithm for classifying ED utilization [15, 16]

Avoidable or ambulatory care sensitive hospital admissions
Measured using the Agency for Healthcare Research and Quality Pediatric Quality Indicators [17]

Spending

Total amount calculated as a sum of payments from Medicaid and third-party payers

Amount for each category of utilization calculated as a sum of payments from Medicaid and third-party payers

Independent variable

Health center or non-health center
patient

Health center patients=individuals with more than half of primary care visits occurring at a health center*
Non-health center patients =individuals with less than or equal to half of all primary care visits occurring

at a health center or no primary care visits at a health center*

Primary care visits

Identifying using provider specialty and procedure codes
CPT codes: 99,201-99205, 99,211-99,215, 99,381-99,387, 99,391-99,397

ICD codes: any
Health center setting

Determined using national provider identifier, claim type, and place of service in each claim

Abbreviations: CPT Current Procedural Terminology, ICD9 International Classification of Disease, Ninth Revision

" Sensitivity analysis examined children who received 100% of primary care visits at health centers versus 100% at non-health center

enrolled in fee-for-service Medicaid only. While a major-
ity of children are in Medicaid managed care plans, [24]
this fee-for-service analysis allowed us to examine spend-
ing, which is not included in MAX dataset for children
enrolled in managed care Medicaid [13]. Further, past
studies have questioned the quality of managed care data
in some states, [25] and this sensitivity analysis allows
for results not subject to data quality concerns. An addi-
tional sensitivity analysis was conducted that compared
children who had 100% of their primary care visits at
HCs and children who had 100% of their primary care
visits at non-HCs.

Statistical Analyses

Descriptive analyses were conducted to summarize
patient characteristics by primary care setting. We used
propensity score overlap weights (OW) [26] to construct
balanced groups of HC and non-HC patients. OW has
been shown to achieve desirable covariate balance and
precision, while allowing for inclusion of the entire
study population in final weighted analyses [26, 27]. We
calculated propensity scores using logistic regression

to model the probability of treatment assigned to a HC
based on the covariates. We evaluated the balance of
covariates by calculating standardized mean differences
with and without OW weights (Table 2).

We performed generalized linear models (GLM)
with the log link function and an appropriate distribu-
tion based on outcome type. For utilization and qual-
ity outcomes that were binary variables, we used a
binomial distribution and estimated relative risk ratio
(RR) with 95% confidence interval (CI), representing
the risk of the event in the HC group divided by non-
HC group. For utilization outcomes that were count
variables, we used a negative binomial distribution to
estimate means and their incidence rate ratio (IRR)
with 95% CI, representing the ratio of the incidence
rates between HC and non-HC groups. For spend-
ing outcomes, we used a gamma distribution to esti-
mate means of payments and their IRR with 95% CI.
We obtained crude (unadjusted) estimates of outcome
variables for each group through models that did not
incorporate weights and then adjusted estimates using
OW. GLM models adjusted with OW did not include
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additional covariates. Analyses utilized SAS version
9.4 (Cary, NC).

Results

In 2012, 2,383,270 Medicaid-enrolled children received
the majority of their primary care at HCs, while
18,540,743 did so at non-HCs (Table 3).

Demographics

Gender and age were similar in both groups. A higher
proportion of HC patients were Hispanic/Latino (40.78%
vs 26.90%) and a lower portion were White (23.27% vs
38.62%) compared to non-HC patients. Children receiv-
ing care at HCs were more likely to live in urban settings
(84.04% vs 80.35%), live closer to the nearest HC (mean
distance to nearest HC: 14.92 vs 22.30 km), and qualify
for Temporary Assistance for Needy Families (TANF)
(17.84% vs 10.22%) versus non-HC patients. Nearly all
children were eligible for Medicaid based on parent
income (child category). In terms of disease burden, HC
patients had a lower CDPS score than non-HC patients
(HC: 0.99 vs non-HC: 1.17), suggesting a lower level of
chronic disease burden. Before weighting, all differences
between groups were significant (p<0.05) due to large
population size. After weighting, HC and non-HC groups
were equivalent on all characteristics (p > 0.05; Table 2).

Primary analysis (Table 4)

In terms of utilization, children who received the major-
ity of their primary care at HCs had 20% more primary
care visits per year than non-HC patients (IRR=1.204,
CI=1.203-1.205). Outside of primary care, HC patients
had 15% less outpatient visits than non-HC patients
(IRR=0.853, CI=0.851-0.854). HC patients had 12% less
prescription claims versus non-HC patients (IRR=0.786,
CI=0.785-0.787).

For ED visits, we found some statistically significant
differences between groups, but the magnitude was
small compared to differences observed with other out-
comes and direction differed depending on outcome
construction (binary versus count). One-third of Med-
icaid-enrolled children had an ED visit that year. HC
patients had slightly higher chance of having an ED visit
on a relative basis (RR=1.022, CI=1.019-1.027), but the
proportions of children with an ED visit were similar in
absolute terms (HC 33.91% vs non-HC 33.19%). When
examining total number of ED visits, HC patients had 3%
fewer visits (IRR=0.972, CI=0.971-0.974).

In terms of hospitalizations, approximately 5% of Med-
icaid-enrolled children had an inpatient admission that
year with HC patients having a 2% lower chance of hos-
pitalization than non-HC patients (HC 4.80% vs non-HC
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4.91%, RR=0.976). Further, HC patients had 17% fewer
inpatient admissions than non-HC patients (IRR=0.825,
CI=0.821-0.830).

In terms of quality, a higher proportion of HC patients
had well-child visits aligned with quality metrics than
non-HC patients. For children 3-6 years, 65.58% of HC
and 57.21% of non-HC patients had a well-child visit that
year with a nearly 15% greater likelihood of well-child
visits by children seen primarily at HCs versus non-
HCs (RR=1.146, CI=1.143-1.150). Among children
12-17 years, 49.91% of HC patients had a well-child visit
that year as compared to 46.48% of non-HC patients,
making HC patients 7% more likely to do so (RR=1.074,
CI=1.069-1.078). For ACS ED visits, 18.06% of children
receiving primary care at HCs visited an ED for ACS
conditions while 16.842 of non-HC children did, repre-
senting a 7% greater likelihood among HC patients ver-
sus non-HC (RR=1.074, CI=1.069-1.078). Few children
had an ACS hospitalization, and HC patients were 7%
less likely to do so than non-HC patients (0.16% vs 0.18%,
RR=0.925, CI=0.881-0.971).

Fee-for-service only (Table 5)

Characteristics of the fee-for-service population were
largely similar to the pediatric Medicaid population in
the primary analysis (Table 3). Key exceptions included
that a lower proportion of children in the fee-for-service
population were Hispanic/Latino, from the west, and
TANEF eligible as compared to all Medicaid. A higher
proportion of fee-for-service patients were from the Mid-
west and qualified for Medicaid based on disability versus
all Medicaid.

For utilization, children enrolled in fee-for-service
Medicaid had a similar number of primary care visits in
the year regardless of primary care location (IRR=0.992,
CI=0.990-0.993). While this finding contrasts with the
primary analysis, the remaining utilization outcomes
aligned with results among all Medicaid-enrolled chil-
dren. For quality, the proportions of children with well-
child visits, ACS ED visits, and ACS hospitalizations were
similar between fee-for-service and all Medicaid. Within
the fee-for-service population, HC patients were 9-10%
less likely to have a well-child visit than non-HC patients
(3—6 years: RR=0.907, CI=0.901-0.913; 12-17 years:
RR=0.914, CI=0.906-0.921).

In terms of expenditures, average total annual spend-
ing was $2,716.08 among HC patients and $2,955.23
among non-HC patients. Total expenditures were
8% lower for pediatric HC patients than non-HC
(IRR=0.919, CI=0.917-0.921). Children who received
the majority of their primary care at HCs had 45%
higher primary care spending than those at non-HCs
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Table 3 Characteristics of all children enrolled in Medicaid and children in fee-for-service only Medicaid in the United States in 2012,

by primary care setting

Characteristics

All Medicaid

Fee-for-service only Medicaid

Health Center
(n=2,383,270)

No. (%) or mean (SD)

Non-Health Center
(n=18,540,743)

No. (%) or mean (SD)

Health Center
(n=557,912)

No. (%) or mean (SD)

Non-Health Center
(n=3,530,021)

No. (%) or mean (SD)

Female, # (%)
Age category, # (%)
0-15 months
16 months-2 years
3-6 years
7-11 years
12-17 years
Race/ethnicity, # (%)
White
Black
American Indian or Alaska Native
Asian
Hispanic/Latino or Hispanic and > 1 race
Native Hawaiian or other Pacific Islander
Non-Hispanic and > 1 race
Unknown/Missing
Census region, # (%)
Midwest
Northeast
South
West
Urban, # (%)
Distance to nearest health center, kilometers, mean
(SD)
Temporary Assistance for Needy Families (TANF)
eligible, # (%)

Medicaid eligibility, # (%)

1,176,939 (49.39)

177,486 (7.45)
326,971 (13.72)
524,278 (22.00)
758,850 (31.84)
595,685 (25. OO)
554,656 (23.27)
477,466 (20.03)
32,695 (1.37)
60,817 (2.55)
971,934 (40.78)
20,875 (0.88)
13,354 (0.56)
251,473 (10.55)

465,812 (19.55)
366,972 (15.40)
499,261 (20.95)
1,051,225 (44.11)
2,001,281 (84.04)
14.92 (20.86)

425,187 (17.84)

9,074,068 (48.95)

1,396,598 (7.53)
2,597,653 (14.01)
,101,463 (22.12)
5,915,859 (31.91)
4,529,170 (24.43)

7,159,942 (38.62)
3,951,305 (21.31)
229,922 (1.24)
447471 (241)
4,986,916 (26.90)
87,280 (0.47)
150,640 (0.81)
1,527,267 (8.24)

4,246,702 (22.90)
2,744,037 (14.80)
7,865,663 (42.42)
3,684,341 (19.87)
14,887,775 (80.35)
22.30(25.54)

1,895,533 (10.22)

274,498 (49.22)

38,637 (6.93)
71219(12.77)
117,323 (21.03)
177,025 (31.73)
153,708 (27.55)

147,966 (26.52)
124,561 (22.33)
18,812 (3.37)
11,013 (1.97)
150,455 (26.97)
1,578 (0.28)
2475 (0.44)
101,052 (18.11)

195,215 (34.99)
126,581 (22.69)
88,218 (15.81)
147,898 (26.51)
455,453 (81.73)
17.03 (26.80)

55,916 (10.02)

1,701,558 (48.23)

217,796 (6.17)
436,491 (12.37)
733,656 (20.78)
1,168,935 (33.11)
973,143 (27.57)

1,515,561 (42.93)
694,665 (19.68)
101,815 (2.88)
54,647 (1.55)
659,878 (18.69)
6,272 (0.18)
20,255 (0.57)
476,928 (13.51)

1,096,501 (31.06)
584,428 (16.56)
1,317,225 (37.31)
531,867 (15.10)
2,682,946 (76.06)
26.37 (30.06)

170,700 (4.84)

Child 2,291,934 (96.17) 17,542,569 (94.62) 530,403 (95.07) 3,224,660 (91.35)
Disabled 88,792 (3.73) 1,051,225 (5.10) 27,287 (2.89) 302,033 (8.56)
Demonstration projects 2,544 (0.171) 53,379 (0.29) 222 (0.04) 3,328 (0.09)
Eligible months, mean (SD)
Total 11.41(1.43) 11.38(1.46) 1143 (1.44) 11.46 (1.40)
Fee for service 333 (4.81) 2.81(452) 1143 (1.44) 11.46 (1.40)
Managed care 8.07 (4.97) 8.57 (4.67) 0(0) 0(0)
Chronic Disease Payment System Rx score, mean 0.99 (1.77) 1.17 (2.32) 1.11(2.10) 1.36 (2.93)
(SD)
($791.03 vs $545.10, IRR=1.451, CI=1.448-1.454). $175.20, IRR=0.998, CI=0.994-1.002), 10% lower

HC patients had 25% lower non-primary care out-
patient spending ($902.62 vs $1,199.34, IRR=0.753,
similar ED spending ($174.88 vs

CI=0.749-0.756),

inpatient spending ($465.36 vs $516.58, IRR=0.901,
CI=0.896-0.906), and 26% lower pharmacy spending
($387.60 vs $524.38, IRR=0.739, CI=0.737-0.742).
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Table 4 Utilization and quality of care among all children enrolled in Medicaid by primary care setting in the United States, 2012

Outcome Crude? Adjusted®?
HC Non-HC IRR/RR®(95% Cl) HC (n=2,383,270) non-HC IRR/ RR® (95% Cl)
(n=2,383,270) (n=18,540,743) (n=18,540,743)
Utilization, per year - mean (95% Cl)
Primary care visits 5352 4.582 1.168 5.301 4.402 1.204
(5.346,5.357) (4.580,4.584) (1.167,1.169) (5.298,5.304) (4.400,4.403) (1.203,1.205)
Non-primary care 4.0581 5.8028 0.699 4.207 4.934 0.853
outpatient visits (4.0455,4.0707) (57964,58092)  (0.697,0.702) (4202,4.213) (4.9284.940) (0.851,0.854)
ED visits 0.633 0.6756 0.937 0.634 0.6518 0.972
(0.632,0.635) (0.6751,0.6762) (0.935,0.940) (0.633,0.635) (0.6513,0.6523) (0.971,0.974)
Inpatient admissions  0.0668 0.0847 0.777 0.0659 0.0799 0.825
(0.0654, 0.0663) (0.0845, 0.0849) (0.772,0.782) (0.0656, 0.0663) (0.0797,0.0801) (0.821,0.830)
Prescription claims 4.686 6.877 0.681 4.798 6.102 0.786
(4.678,4.695) (6.873,6.881) (0.680,0.683) (4.794,4.802) (6.099,6.106) (0.785,0.787)
Utilization, per year - No. (%)
Children with T+ED 797,624 (33.47) 6,536,406 (35.25)  0.949 638,131 (33.91) 624,581 (33.19) 1.022
visits (0.948,0.951) (1.019,1.027)
Children 109,022 (4.57) 1,063,004 (5.73) 0.7978 90,365 (4.80) 92,575 (4.91) 0.976
with 1+inpatient (0.793,0.803) (0.967,0.985)
admissions
Quality, per year - No. (%)
3-6 year old 395,919 (65.68) 2,742,950 (58.49) 1123 310,621 (65.58) 270,629 (57.21) 1.146
with well-child visit (1.121,1.125) (1.143,1.150)
12-17 year old 262,994 (49.51) 1,887,449 (46.90)  1.056 208,982 (49.91) 194,649 (46.48) 1.074
with well-child visit (1.053,1.059) (1.069,1.078)
Children with ambu- 424,547 (17.81) 3,300,425 (17.80)  1.001 339,838 (18.06) 316,539 (16.82) 1.074
latory care sensitive ED (0.998,1.004) (1.069,1.078)
visits
Children with ambu- 3,853 (0.16) 33,511 (0.18) 0.895 3,101 (0.16) 3,353(0.18) 0.925
latory care sensitive (0.865,0.925) (0.881,0.971)

hospitalizations

Abbreviations: Cl confidence interval, ED emergency department, HC health center, IRR Incidence rate ratio, RR Relative risk ratio

? The crude (unadjusted) estimates for the outcome variables were obtained for each group using generalized estimating equation models (with log link function and
an appropriate distribution based on outcome type) that did not incorporate weights, while the adjusted estimates utilized overlap weights

b A total of 16,500 children were excluded from the adjusted analysis because data was missing for one or more of the characteristics used for matching

€ IRR with 95% Cl is presented for count variables with means. RR is presented for binary variables with numbers/percents

Discussion
This is the first study to utilize nationwide claims data
to evaluate healthcare utilization, quality, and spend-
ing among Medicaid-enrolled children who receive
primary care at HCs versus non-HCs. Children who
receive the majority of their primary care at HCs have
similar or lower utilization (ED visits, hospitaliza-
tions) as well as similar quality of care with lower over-
all healthcare expenditures as compared to non-HCs.
These findings suggest primary care delivery in HCs
may be associated with a more cost-effective model of
healthcare for children.

Our results showed greater primary care utilization
with lower non-primary care outpatient visits, lower pre-
scription drug use, and lower inpatient admissions among

HCs patients. Spending differences reinforced these utili-
zation differences. The observation of more primary care
use combined with less utilization of resource-intense
services (e.g., hospitalization) is consistent with stud-
ies showing more primary care is associated with more
effective care and lower spending [28—-30]. HCs may pro-
vide a comprehensive model of primary care for children
that may be associated with reduced use of more acute
services which are considered “downstream” of primary
care. This interpretation is consistent with the design of
the HC program, which is constructed by-statute to align
with the Medicaid population’s medically and socially
complex needs. For example, HCs must be governed by
a board of directors with a majority of representatives
from their patient populations and maintain “enabling”
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Table 5 Utilization, quality of care, and cost among children enrolled in fee-for-service Medicaid by primary care setting in the United

States, 2012

Outcome Crude? Adjusted®®
HC (n=557,912) Non-HC IRR/RR(95% Cl) HC(n=557,912) Non-HC IRR / RR* (95% Cl)
(n=3,530,021) (n=3,530,021)
Utilization, per year - mean (95% Cl)
Primary care visits ~ 4.569 4.879 0.937 4576 4614 0.992
(4.559,4.579) (4.875,4.883) (0.934,0.939) (4.569,4.582) (4.6104.618) (0.990, 0.993)
Non-primary care  5.866 9.790 0.599 6.1367 7426 0.826
outpatient visits (5.829,5.903) (9.766,9.815) (0.595,0.603) (6.118,6.154) (7.405,7.447) (0.823,0830)
ED visits 0.677 0.675 1.002 0.677 0.655 1.034
(0.674, 0.680) (0.674,0.677) (0.997,1.008) (0.675, 0.680) (0.654, 0.656) (1.030, 1.038)
Inpatient admis- 0.065 0.0769 0.844 0.065 0.0701 0926
sions (0.064, 0.066) (0.0764,0.0773) (0.830,0.857) (0.064, 0.066) (0.0697,0.0705) (0.915,0.937)
Prescription claims  4.981 7.505 0.664 5.096 6.125 0.832

(4.962, 5.000)

Utilization, per year — No. (%)

(7.494,7.516)

(0.661, 0.666)

(5.086, 5.105)

(6.115,6.134)

(0.830,0.834)

Children 197,429 (35.39) 1,245,724 (35.29) 1.003 (0.999,1.007) 157,270 (35.53) 152,322 (34.42) 1.032
with 1+ED visits (1.027,1.038)
Children 23,299 (4.18) 172,777 (4.89) 0.853(0.842,0.865) 18,884 (4.27) 18,667 (4.22) 1.012
with 1+inpatient (0.963,1.032)
admissions
Quality, per year - No. (%)
3-6 year old 81,420 (59.71) 527,383 (61.02) 0.979 63,956 (59.51) 70,506 (65.61) 0.907
with well-child visit (0.974,0.983) (0.901,0913)
12-17 year old 67,243 (48.53) 434,738 (49.32) 0.984 53,431 (48.14) 58,490 (52.70) 0914
with well-child visit (0.978,0.990) (0.906,0.921)
Children 100,391 (17.99) 572,228 (16.21) 1.110 79,546 (17.98) 71,149 (16.08) 1.118
with ambulatory care (1.103,1.117) (1.108,1.128)
sensitive ED visits
Children 707 (0.1267) 5,128 (0.1453) 0.872 (0.806,0.944) 560 (0.13) 608 (0.14) 0.921
with ambulatory care (0.822,1.033)
sensitive hospitaliza-
tions
Cost, $ per year - mean (95% Cl)
Total 2,644.49 3,808.78 0.694 2,716.08 2,955.23 0919
(2634.19, 2654.84) (3,802.87, 3,814.69) (0.691,0.697) (2,711.17,2,720.99) (2,949.90, 2,960.58) (0.917,0.921)
Primary care 794.65 574.75 1.383 791.03 545.10 1451
(792.37,796.93) (574.09, 575.40) (1.378,1.387) (789.97,792.10) (544.37,545.84) (1.448,1.454)
Non-primary care ~ 869.52 1,576.03 0.552 902.62 1,199.34 0.753
Outpatient (864.15, 874.93) (1,572.15,1,579.92) (0.548,0.555) (899.80, 905.48) (1,195.60, 1,203.09) (0.749,0.756)
ED 173.92 184.06 0.945 174.88 175.20 0.998
(172.97,174.88) (183.66, 184.46) (0.939,0.951) (174.39,175.36) (174.72,175.69) (0.994, 1.002)
Inpatient 44533 735.60 0.605 465.36 516.58 0.901
(442.09, 448.60) (733.37,737.74) (0.601,0.610) (463.67,467.06) (514.70,518.47) (0.896, 0.906)
Pharmacy 36643 743.69 0.493 387.56 524.38 0.739

(364.62,368.24)

(742.24,745.16)

(0.490, 0.495)

(386.60, 388.52)

(523.08,525.68)

(0.737,0.742)

Abbreviations: Cl confidence interval, ED emergency department, HC health center, IRR Incidence rate ratio, RR Relative risk ratio

2The crude (unadjusted) estimates for the outcome variables were obtained for each group using generalized estimating equation models (with log link function and
an appropriate distribution based on outcome type) that did not incorporate weights, while the adjusted estimates utilized overlap weights

b A total of 5,634 children were excluded from the adjusted analysis because data was missing for one or more of the characteristics used for weighting

€ Risk ratios are presented for binary variables with numbers/percents. IRR with 95% Cl are presented for count variables with means
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services (e.g., translation, transportation) designed to
increase access to care for safety-net populations.

Our findings do not demonstrate a clear pattern of
lower ED use among HC patients, which appears incon-
sistent with the hypothesis that HC primary care reduces
the need for higher acuity downstream services. A grow-
ing body of literature suggests ED care may serve as a
complement to primary care, especially among those
experiencing barriers to access, as compared to the tra-
ditional view of the ED serving as a substitute for pri-
mary care [10, 31]. For example, ED utilization may be
greater if clinics have limited access to urgent care in the
evenings and weekends, due to the hours of operation of
HCs (e.g., no evening hours) and the guidance provided
by voicemails and clinicians on call during evening and
weekend hours (e.g., advise to go to ED if sick). An alter-
native explanation is that patients who are more engaged
in primary care may also be empowered to use the ED as
a point of access if primary or urgent care is unavailable.

Alternative rationales may explain the association we
observe between health center use and utilization of non-
primary care services. Differences in access to healthcare
providers, hospitals, and/or pharmacies may lead HC
patients to have lower utilization, for example limited
access to subspecialists at HCs [32, 33]. Utilization may
be related to factors which are not adequately accounted
for by variables available in claims data. For example,
patients’ social determinants of health outside of the
healthcare system, such as transportation availability, [34,
35] parents’ employment status, ability to miss school/
work, [36] or cultural factors [37].

When assessing the HC program, association between
utilization and spending must be considered simultane-
ously with quality. Our well-child visit rates are compa-
rable to national quality data [38]. We observed rates of
well-child visits were greater among HC patients ver-
sus non-HC, indicating higher quality at HCs. ACS ED
visits and hospitalizations had mixed findings between
the two groups with less preventable inpatient hospi-
talizations but more preventable ED visits among HC
patients. Overall, our quality measures provide mixed
findings on the relative quality of care received by chil-
dren in HCs versus non-HCs, which aligns with findings
of prior studies examining the relationship between HCs
and preventable ED visits or hospitalizations [39-41].

The analysis of expenditures focuses on the subset of
children with fee-for-service Medicaid. While findings
for some outcomes changed among the fee-for-service
population compared to all-Medicaid population (e.g.,
primary care, ED), we found a pattern of lower expen-
ditures in the HC group for all spending categories
except primary care and emergency department. These
results are consistent with survey-based studies showing
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children who receive primary care in HCs have signifi-
cantly lower total annual spending versus non-HCs [4,
11].

As healthcare reform continues to unfold, our find-
ings of lower spending and comparable quality among
HC patients suggest the importance of this model of
care, particularly for Medicaid populations. The shift
to value-based payment requires that we uplift mod-
els of care that can optimize utilization, quality, and
cost for diverse populations. The ongoing Coronavirus
pandemic and long-standing structural racism have
resulted in negative health, academic, and economic
effects for children, particularly minority and low-
income populations [42]. The results of this study sug-
gest that it is critical for HC and Medicaid programs to
continue to expand to serve as a true “safety-net” for
populations in need. As the safety-net grows, policy-
makers will face increasing budgetary constraints, forc-
ing decisions about where to direct limited healthcare
dollars. Our findings suggest investments in HCs sup-
port an efficient model of care for children, laying the
foundation for future generations.

This one-year, cross-sectional study is limited because
it examines association but cannot show causation. Pro-
pensity score overlap weighting methods are used in
this study to create comparable groups of HC and non-
HC comparison children, however, we acknowledge that
these methods can only control for differences in char-
acteristics that are observable in our data. For example,
the difference in illness burden between HC and non-HC
patients may be greater than reflected by our risk adjust-
ment covariate, which is based on observed differences in
diagnoses found in the claims data. In addition, we use
claims-based outcomes as proxies for clinical quality,
which were based on utilization; however, these meas-
ures may provide limited insight into the true underlying
quality differences that exist across settings (e.g., well-
child visits as proxy for overall preventive care quality).
Future studies should examine non-utilization based
quality measures such as immunizations and patient-
reported outcomes. Our study also has limitations with
respect to insights on HC value. A full assessment of
HC value requires comprehensive measurement of cost
and benefit. However, claims data does not capture the
federal support that HCs receive from grants programs
(e.g., Sect. 330 Public Health Service Act) or other non-
Medicaid support (e.g., federal government’s assumption
of responsibility for malpractice settlement and judg-
ment costs) [43]. Further, we cannot capture the differ-
ences and complexities in payment structures between
HC and all possible comparison settings (e.g., higher
indirect costs in academic settings). Our clinical quality
measures also do not reflect the full scope of benefits that
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HCs provide to individuals or communities, for example
potential reductions in health disparities or provision of
jobs in underserved communities. Lastly, our study uses
2012 Medicaid data, the latest available nationwide when
we began our study, and provides a benchmark prior to
Medicaid expansion. Major policy changes, such as the
Affordable Care Act and Medicaid managed care growth,
may influence the generalizability of our results.

Conclusions

For the pediatric population, receiving primary care at
a health center was associated with higher primary care
utilization and expenditures as well as similar or lower
utilization and costs in non-primary care outpatient, ED,
and inpatient care. Concurrently, quality of care was sim-
ilar and total expenditures were lower. As the future of
healthcare reform remains undecided, it is critical to rec-
ognize that HCs can be important parts of a high-value
and efficient model of care for children. Investment in
HCs has potential to support the health of children which
is critical for them to live, learn, and play and thus funda-
mental to our country’s future.
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