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Abstract
Aims We examine whether primary care continuity of care (PCCOC) improved for Medicare beneficiaries under a 3-year
demonstration to help federally qualified health centers (FQHCs) become patient-centered medical homes (PCMH).
Subjects and methods We used a difference-in-differences analysis to compare changes over time in PCCOC for beneficiaries in
503 demonstration sites to those in 827 comparison sites. We measured PCCOC using the claims-based usual provider of care
(UPC) index (range 0–1) indicating the proportion of visits to the most commonly seen provider or practice over a 1-year period.
Results Average baseline UPC index values were 0.77 at the provider level and 0.88 at the practice level, with similar values for
demonstration and comparison sites. UPC decreased more over time in demonstration clinics than comparison clinics, but the
magnitude of these changes were small.
Conclusions FQHCs already have high levels of PCCOC. These levels did not increase in association with the 3-year PCMH
demonstration. Continuity for practices is higher than for providers, suggesting that Medicare beneficiaries may see multiple
providers within one FQHC.

Keywords Federallyqualifiedhealthcenter .Medicare .Medicarebeneficiaries .Patient-centeredmedical home .Medical home .
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Introduction

Federally qualified health centers (FQHCs) have incorporated
elements of the patient-centered medical home (PCMH) model
since their inception. FQHCs provide care to low-income and
high-need populations in underserved areas (HRSA 2016).
FQHCs have historically provided high-quality, team-based,

coordinated primary care to patients regardless of their ability
to pay. They must provide fees on a sliding scale according to
a patient’s income, and they receive enhanced reimbursements
and additional grant funding to support their operations (Quyen
et al. 2011; Shi et al. 2015; Starfield et al. 2005).

FQHCs are increasingly serving both disabled and elderly
Medicare beneficiaries. The number ofMedicare beneficiaries
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served in FQHCs nearly doubled from 1 to 2 million benefi-
ciaries between 2005 and 2014, according to the National
Association of Community Health Centers (NACHC 2016).
While Medicare does not limit provider selection for fee-for-
service Medicare beneficiaries may prioritize care at FQHCs
because they are often convenient, provide interpreters or
transportation services, and offer culturally-sensitive care
(HRSA 2017b).

Given the growth of FQHCs as a usual source of care for
Medicare beneficiaries living in underserved areas (Chang
et al. 2016), the Centers for Medicare & Medicaid Services’
(CMS) recent FQHC Advanced Primary Care Practice
(APCP) Demonstration evaluated whether helping FQHCs
to achieve PCMH recognition improved outcomes for
Medicare beneficiaries (Kahn et al. 2015a; Kahn et al.
2015b). Advanced primary care practices build upon the joint
principles of a strong primary care delivery system including
improved access, coordinated and comprehensive care, and
continuous quality improvement. Several organizations, in-
cluding the National Committee for Quality Assurance
(NCQA), have encouraged practices to codify their applica-
tion of PCMH principles (American Academy of Family
Physicians et al. 2007; Mahmud et al. 2018). With CMS’s
APCP Demonstration, FQHCs participating in the
Demonstration received financial support and technical assis-
tance to achieve NCQA Level 3 (the highest NCQA level of
recognition) within a 3-year period. Recognition depended on
scoring according to six standards, each of which comprised
multiple elements. Recognized sites achieved Level 1, 2, or 3
recognition based on their total number of points scored across
elements and on the number of points scored on must-pass
elements. Points were assigned for the following six stan-
dards: (1) Enhance Access and Continuity, (2) Identify and
Manage Patient Population, (3) Plan and Manage Care, (4)
Provide Self-Care Support and Community Resources, (5)
Track and Coordinate Care, and (6) Measure and Improve
Performance (NCQA 2016).

An important dimension of care quality as reflected in
the PCMH standards is care coordination, where informa-
tion is shared among providers, providers communicate
with patients, and follow-up care is appropriate (NQF
2010; PCPCC 2011). Continuity of care (COC), which re-
fers to an ongoing relationship between a patient and his or
her provider or practice and is one of the key elements of
advanced primary care models, has been associated with
improved outcomes and reduced costs (Amjad et al. 2016;
DuGoff et al. 2016; Hussey et al. 2014; Maarsingh et al.
2016). COC among primary care providers might be par-
ticularly important for FQHCs, since the vast majority of
the services FQHCs provide are primary-care focused. One
of the mechanisms through which we hypothesize that the
demonstration would improve beneficiary health and lower
spending is through improved COC.

The FQHC Demonstration provided an opportunity to assess
whether primary care COC (PCCOC) for Medicare beneficiaries
visiting FQHCs changedwith theDemonstration. Several studies
have evaluated the influence of primary care delivery on out-
comes for Medicare beneficiaries in FQHCs compared with oth-
er primary care settings, but PCCOC has often not been included
as an outcome in these studies (Bailey and Goodman-Bacon
2015; Jackson et al. 2013; Mukamel et al. 2016; Shi et al.
2017; Wright et al. 2015).

This analysis includes three main objectives. First, we char-
acterize baseline levels of PCCOC, measured both at the pro-
vider and the practice level, among Medicare beneficiaries
seeking care within a nationwide sample of FQHCs. Second,
we examine whether differences emerged over time in
PCCOC for Medicare beneficiaries attributed to demonstra-
tion versus comparison FQHCs. Finally, we explore whether
PCCOC was influenced by the CMS Demonstration for pre-
specified subgroups of Medicare beneficiaries.

Methods

Detailed descriptions of the intervention and evaluation
methods are available in prior reports and articles (Kahn
et al. 2017; Kahn et al. 2015b; Timbie et al. 2017).

Intervention

The CMS FQHC APCP Demonstration assisted participating
FQHCs in becoming NCQA-recognized Level-3 PCMHs
using NCQA’s 2011 specifications (NCQA 2016). Level 3
recognition requires documentation of enhanced access and
better data systems to manage and track populations.
Support provided to demonstration sites included care man-
agement fees ($18 per quarter per attributed Medicare benefi-
ciary), transformation assistance in the form of webinars and
one-on-one coaching, and periodic feedback reports on bene-
ficiary outcomes and spending, as well as clinic-level perfor-
mance summaries.

Study sample

The demonstration sample included 503 FQHC practice sites
that CMS selected to ensure diversity with respect to region,
urbanicity, electronic health record adoption, baseline scores
on the NCQA PCMH instrument, and receipt of medical
home-related payments from payers. The evaluation team se-
lected 827 comparison sites that were selected based on com-
parability of patient, site, and geographic characteristics.
There was no overlap in sites from the same organization in
the treatment and control groups, although within each group,
an organization could have multiple sites.
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Beneficiaries eligible for inclusion in the evaluation sample
had to be continuously enrolled in Medicare Parts A and B
during the baseline year (November 2010 to October 2011).
Beneficiaries were ineligible if they were enrolled inMedicare
Advantage or had end-stage renal disease at any point during
that period. Since the outcome measure for PCCOC can lead
to spurious effects for patients with few visits (Eriksson and
Mattsson 1983; Liss et al. 2011; Perry et al. 2016), we also
required that the sample for this study have at least three pri-
mary care visits to an ambulatory provider in the baseline year
and in each of the 3 demonstration years. The 123,653 bene-
ficiaries in the final sample were attributed to a primary care
practice responsible for the plurality of their primary care
visits in the baseline year (themost common provider). If there
was a tie between two providers, the beneficiary was assigned
to the practice associated with the most recent claim. More
details on the procedures noted here can be found in the ap-
pendix to Timbie et al. (2017).

Data

We used Medicare Parts A and B fee-for-service claims from
November 2010 to October 2014 for beneficiaries attributed
to demonstration and comparison FQHCs.

Outcome: measuring PCCOC

We measured PCCOC using the claims-based usual provider
of care (UPC) index, which represents the proportion of pri-
mary care visits within a year to the provider responsible for
the plurality of services over the same year. We chose to use
the UPC index instead of the Bice–Boxerman index as our
measure of continuity because the units of measurement pro-
vide a more straightforward interpretation of the concentration
of visits with the most common provider. While both are mea-
sured on a 0 to 1 scale, the Bice–Boxerman is interpreted as
the degree of care dispersion across all of a patient’s providers
(Bice and Boxerman 1977; Pollack et al. 2016), while the
UPC can be interpreted as the proportion of visits to the most
common provider. Other studies have previously demonstrat-
ed that the UPC index is correlated with the Bice–Boxerman
COC index (Pollack et al. 2016; Romaire et al. 2014; Smedby
et al. 1984; Smedby et al. 1986).

Our initial examination of the UPC index indicated that
approximately 30% of beneficiary-year measurements had a
provider-level UPC value of 1, meaning that almost one-third
of beneficiaries visited the same provider every year. In con-
trast, approximately 60% of the beneficiary-year measure-
ments had a practice-level UPC value of 1, meaning that about
three in five beneficiaries visited the same practice for an
entire year, but not necessarily the same provider within the
practice. To monitor changes in the proportion of beneficiaries
who consistently see the same primary care provider in a

given year, we also analyzed a binary measure of perfect
COC (equal to a value of 1 if the beneficiary had a UPC value
of 1 in the given year, and zero otherwise) over time, in addi-
tion to the continuous measure that is calculated on a 0 to 1
scale.

Analysis of provider- vs practice-level continuity

Practice-level continuity assesses the proportion of each pa-
tient’s primary care visits to the practice site with the plurality
of services over the year, while provider-level continuity as-
sesses the proportion of a patient’s primary care visits to a
particular provider within the practice. Patients who consis-
tently obtain care from the same practice may have better
outcomes than patients who seek care from multiple, unaffil-
iated practices (Perry 2016).

For the practice-level COC analyses, a primary care prac-
tice was defined as an FQHC site, rural health clinic (RHC), or
a non-FQHC/non-RHC primary care practice. We used pro-
vider transaction access numbers (PTANs) to identify unique
FQHCs and RHCs, and tax identification numbers (TINs) for
other primary care practices. For the provider-level analyses, a
primary care provider was defined as a provider with one of
the following taxonomy codes associated with their National
Provider Identifier (NPI): internal medicine, general practice,
family medicine, OB/GYN, nurse practitioner, physician as-
sistant, or geriatrics.

Analysis of changes over time among demonstration
and comparison FQHCs

We used a difference-in-differences study design to compare
changes in the UPC index over time for beneficiaries attribut-
ed to the demonstration versus comparison sites. We analyzed
changes in UPC indices across each of the 3 demonstration
years (November 2011 to October 2014) compared with the
baseline year (November 2010 to October 2011) between the
demonstration and control groups. This study design allowed
us to control for unobserved factors that may differ between
the two groups and that may influence COC, so long as these
factors do not vary over time.

To strengthen the internal validity of the analysis, we ap-
plied propensity score weights to each beneficiary’s data that
reflected his or her propensity to be attributed to a demonstra-
tion site. These weights are a function of baseline beneficiary,
site, and geographic characteristics, including 14 baseline
claims-based quality and utilization measures as well as the
baseline PCCOC. For all analyses, we used propensity-score
weighted generalized estimating equation (GEE) models to
assess the relationship between the demonstration and the
UPC index, while controlling for beneficiary- and site-level
characteristics that may influence COC independent of the
demonstration. Each model used the appropriate family and
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Table 1 Baseline sample characteristics, demonstration versus comparison clinics

Characteristic Demonstration (n = 43,520) Comparison (n = 80,133) P value

Beneficiary-level characteristics
Number of PCP visits, mean (SD) 7.06 (4.32) 7.11 (4.30) 0.024
Age: n (%)
18–64

19,488 (44.8) 35,435 (44.2) 0.05

65–74 14,926 (34.3) 27,567 (34.4)
75–84 7328 (16.8) 13,632 (17.0)
85+ 1778 (4.1) 3499 (4.4)
Race/ethnicity: n (%)
White

30,136 (69.2) 56,826 (70.9) < 0.001

Black 6581 (15.1) 13,228 (16.5)
Asian 2495 (5.7) 1922 (2.4)
Hispanic 2819 (6.5) 5921 (7.4)
Other/unknown 1489 (3.4) 2236 (2.8)
Gender: n (%)
Male

16,445 (37.8) 29,574 (36.9) < 0.001

Female 27,075 (62.2) 50,559 (63.1)
Dual eligible, n (%) 23,120 (53.1) 42,194 (52.7) 0.11
Disabled, n (%) 24,451 (56.2) 43,267 (54.0) < 0.001
Institutionalized, n (%) 712 (1.6) 1499 (1.9) < 0.001
HCC, mean (SD) 1.25 (0.94) 1.25 (0.95) 0.38
Site-level characteristics
Number of Medicare beneficiaries in baseline attribution cohort, mean (SD) 472.34 (440.77) 693.25 (531.95) <.0001
Total revenue per site in millions, mean (SD) 2.34 (1.97) 2.43 (1.87) < .0001
Length of time in site operation: n (%)
1–9 years

14,716 (33.8) 24,614 (30.7) < .0001

10–19 years 11,143 (25.6) 17,653 (22.0)
20–29 years 4510 (10.4) 11,493 (14.3)
30–39 years 8559 (19.7) 18,614 (23.2)
40+ years 3760 (8.6) 5666 (7.1)
Number of service delivery sites: n (%)
1 site

907 (2.1) 6506 (8.1) < .0001

2–10 sites 25,781 (59.2) 52,826 (65.9)
11+ sites 16,832 (38.7) 20,801 (26.0)
Number of providers: primary care, mean (SD) 6.52 (6.28) 8.15 (9.85) < .0001
Specialists 1.12 (2.54) 1.09 (2.58) 0.1048
Location: n (%)
Metro

28,501 (65.5) 49,151 (61.3) < .0001

Non-metro urban 8509 (19.6) 17,528 (21.9)
Non-metro rural 6510 (15.0) 13,454 (16.8)
PCA region: n (%)
Central

11,404 (26.2) 16,925 (21.1) < .0001

Mid-Atlantic 4493 (10.3) 11,494 (14.3)
Northeast 7485 (17.2) 9366 (11.7)
Southeast 5438 (12.5) 14,419 (18.0)
West 7708 (17.7) 13,333 (16.6)
West-Central 6992 (16.1) 14,596 (18.2)
Household poverty in census tract, mean % (SD %) 20.94 (11.58) 22.69 (12.00) < .0001
ACA grantee, n (%) 23,437 (53.9) 28,699 (35.8) < .0001
HCCN grantee, n (%) 23,757 (54.6) 43,307 (54.0) 0.0663
Quality accreditation, n (%) 14,392 (33.1) 22,751 (28.4) < .0001
CMS shared savings program participation, n (%) 9932 (22.8) 12,004 (15.0) < .0001
PCMH supplemental funding FY11, n (%) 40,398 (92.8) 56,402 (70.4) < .0001
Participation in HRSA PCMH Initiative, n (%) 25,468 (58.5) 30,545 (38.1) < .0001

Notes: FQHC: Federally Qualified Health Center; HCC= hierarchical condition category (which is the summary health risk category calculated by CMS
for purposes of risk adjustment); PCP = primary care provider; HRSA =Health Resources & Services Administration; Affordable Care Act (ACA).
Grantee is an indicator that the site received ACA Building Capacity, New Access Point, and/or Immediate Facility Improvement grants (CSSP 2011).
Health Center Controlled Network (HCCN). Grantee indicates whether the site received funding from HRSA to facilitate health IT collaborations
between health centers (HRSA 2017a). Quality accreditation indicates whether the site received accreditation from the National Committee for Quality
Assurance (NCQA), the Joint Commission, or the Accreditation Association for Ambulatory Care (HRSA 2018). CMS shared savings program
participation indicates whether the site was participating in either the Pioneer Accountable Care Organization program or the Medicare Shared
Savings Program (CMMI 2018). Patient-centered medical home (PCMH). supplemental funding is an indicator for whether a site received a one-time
grant for facilitating PCMH practice transformation in 2011 (AAAHC 2011). The HRSA PCMH initiative is an indicator of whether the site received
support from HRSA to cover the cost of applying for PCMH recognition.
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link function to account for the varied distributions of each
outcome. These characteristics and their description are sum-
marized in Table 1. The standard errors account for the clus-
tering of beneficiaries within sites and over time.

Sensitivity analyses examining beneficiary and FQHC
subgroups

To explore potential heterogeneity in the effect of the demon-
stration on PCCOC, we examined effects within beneficiary
or FQHC subgroups where we hypothesized that demonstra-
tion effects on PCCOCmight be strongest. The subgroups are
as follows: 1) age 85+ versus 65–84 years; 2) black versus
white race; 3) disabled versus non-disabled; 4) eligible for
both Medicare and Medicaid, (i.e., “dual eligibility”) versus
non-dual; 5) rural versus urban site location; and, 6) medium-
sized FQHCs with 5–14 sites versus smaller FQHCs with less
than 5 sites.We ran separate models for each subgroup using a
three way interaction term between the subgroup, the inter-
vention indicator and the post-period in our difference-in-
differences model.

Full models and description of control variables can be
found in Appendix Table 5. Appendix Table 6 presents the
results of all sensitivity analyses. All analyses were conducted
in SAS, Version 9.3. The RAND Human Subjects Protection
Committee approved this study.

Results

Descriptive characteristics

Just over half the sample was dually eligible for Medicare and
Medicaid, and a similar percentage of beneficiaries were dis-
abled. Over 60% of beneficiaries in both the demonstration and
comparison groups lived in urban areas, and the majority of
beneficiaries were attributed to sites that were part of multi-site
FQHCs. Beneficiaries in both groups had just over seven provid-
er visits per year, on average. Table 1 summarizes other charac-
teristics of the beneficiary sample before applying propensity
score weights.

Baseline primary care COC

PCCOC was high among both providers and practices in the
baseline (Fig. 1) year before the demonstration began.
Figure 1 displays the unadjusted trends in the UPC index at
the provider level and practice level over the analysis period.
At baseline, the respective demonstration and comparison pro-
vider level PCCOC UPC index values were 0.77 and 0.78,
and the practice-level PCCOC UPC index values were 0.88
and 0.89. Thirty-eight percent of beneficiaries had perfect
provider-level continuity in the demonstration sites, and
37% in the comparison sites at baseline. Sixty-two percent
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Fig. 1 Unadjusted trends in PCCOC over time, provider and practice
level, demonstration group vs comparison. Notes: upper lines,
continuous measure, lower lines, binary measure. PCCOC = primary
care continuity of care is measured with the usual provider of care
index (UPC). The continuous UPC index represents the proportion of
visits to the provider that is responsible for the plurality of primary care
services provided to each beneficiary. The binary UPC measure

represents the proportion of beneficiaries with perfect provider-level
primary care continuity (achieving a UPC index equal to 1). The
‘demonstration’ clinics are those participating in the Center for
Medicare and Medicaid Innovation’s Federally Qualified Health Center
Advanced Primary Care Practice Demonstration. The difference between
the baseline and year 3 level for both the continuous and binary measures
and the practice and provider levels are all significant at the p = 0.05 level.
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Table 2 Regression results of the influence of the demonstration on beneficiary PCCOC, demonstration versus comparison clinics, continuous
measure

Parameter Provider Practice

Estimate P value Estimate P value

Intercept 0.913 < 0.001 0.970 < 0.001
Demonstration (= 1) 0.004 0.012 0.004 0.002
Year 1 −0.003 0.043 −0.004 < 0.001
Year 2 −0.001 0.384 −0.004 0.004
Year 3 −0.009 < 0.001 −0.013 < 0.001
Demonstration * year 1 0.002 0.294 −0.006 < 0.001
Demonstration * year 2 −0.008 < 0.001 −0.009 < 0.001
Demonstration * year 3 −0.008 < 0.001 −0.013 < 0.001
Number of primary care vsits −0.009 < 0.001 −0.007 < 0.001
Age (reference = < 65) 65–74 −0.004 < 0.001 −0.001 0.155
75–84 0.008 < 0.001 0.004 < 0.001
85+ 0.024 < 0.001 0.015 < 0.001
Race/ethnicity, Asian, (reference =White) 0.034 < 0.001 0.004 0.067
Black 0.001 0.397 0.001 0.57
Hispanic −0.009 < 0.001 0.005 0.002
Other/unknown −0.019 < 0.001 0.002 0.414
Gender (female = 1) −0.035 < 0.001 −0.022 < 0.001
Dual (=1) 0.005 < 0.001 0.009 < 0.001
Disabled (=1) −0.003 0.125 −0.001 0.339
Institutionalized (=1) −0.026 < 0.001 −0.040 < 0.001
HCC score −0.004 < 0.001 −0.008 < 0.001
Site-level factors
Number of Medicare beneficiaries in baseline attribution cohort < 0.001 < 0.001 < 0.001 < 0.001
Revenue per site, in millions <0.001 0.534 0.003 < 0.001
Length of time in site operation, (reference < 10 years)
10–19 years

−0.003 0.075 0.009 < 0.001

20–29 years 0.005 0.004 0.019 < 0.001
30–39 years 0.010 < 0.001 0.022 < 0.001
40+ years 0.012 < 0.001 0.013 < 0.001
Missing −0.006 0.090 0.007 0.023
Number of service delivery sites per FHQC (reference = 2–10 sites)
1 site

−0.019 < 0.001 < 0.001 0.922

11+ sites 0.009 < 0.001 0.004 < 0.001
Number of primary care physicians −0.004 < 0.001 −0.001 < 0.001
Number of specialist physicians < 0.001 0.604 < 0.001 0.178
Urbanicity (reference = nonmetro-urban)
Metro

−0.006 < 0.001 −0.007 < 0.001

Nonmetro-rural 0.005 < 0.001 0.001 0.121
Region (reference =West-Central)
Central

−0.014 < 0.001 −0.008 < 0.001

Mid-Atlantic 0.017 < 0.001 −0.009 < 0.001
Northeast −0.005 0.002 0.012 < 0.001
Southeast 0.003 0.057 −0.006 < 0.001
West 0.026 < 0.001 0.019 < 0.001
Percent of households in poverty in census tract −0.001 < 0.001 < 0.001 0.087
ACA grantee −0.004 < 0.001 −0.003 0.005
HCCN grantee 0.009 < 0.001 0.002 0.076
Quality accreditation 0.004 0.007 −0.003 0.010
CMS Shared Savings Program participation 0.019 < 0.001 < 0.001 0.981
PCMH supplemental funding FY11 0.001 0.596 −0.002 0.105
Participation in HRSA PCMH Initiative 0.004 < 0.001 0.004 < 0.001

Notes: The sample size is consistent with Table 1. FQHC: Federally Qualified Health Center; HCC= hierarchical condition category; PCP= primary care
provider; HRSA=Health Resources & Services Administration; PCCOC=primary care continuity of care. PCCOC ismeasured with the usual provider of care
(UPC) index. TheUPC index is a claims-based continuity of caremeasure that represents the share of visits to the provider who delivered the plurality of services
forMedicare beneficiaries as identified by their National Provider Identifier. The binaryUPCmeasure reports the proportion of beneficiaries with perfect primary
care continuity (achieving a UPC equal to 1). The continuous UPC measure reports the proportion of all PCP visits (0-1) that occurred with the PCP who
delivered the plurality of care.

Affordable Care Act (ACA) grantee is an indicator that the site received ACA Building Capacity, New Access Point and/or Immediate Facility
Improvement grants (CSSP 2011). Health Center Controlled Network (HCCN) grantee indicates whether the site received funding from HRSA to
facilitate health IT collaborations between health centers (HRSA 2017a). Quality accreditation indicates whether the site received accreditation from the
National Committee for Quality Assurance (NCQA), the Joint Commission, or the Accreditation Association for Ambulatory Care (HRSA. 2018). CMS
shared savings program participation indicates whether the site was participating in either the Pioneer Accountable Care Organization program or the
Medicare Shared Savings Program (CMMI 2018). Patient-centered medical home (PCMH) supplemental funding is an indicator for whether a site
received a one-time grant for facilitating PCMH practice transformation in 2011 (AAAHC 2011). The HRSA PCMH initiative is an indicator of whether
the site received support from HRSA to cover the cost of applying for PCMH recognition.
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Table 3 Regression results of the influence of the demonstration on beneficiary PCCOC Values, demonstration versus comparison clinics, binary
measure

Parameter Provider Practice

Estimate P value Estimate P value

Intercept 1.402 < 0.001 1.945 < 0.001

Demonstration (= 1) 0.047 0.005 0.052 0.002

Year 1 −0.030 0.062 −0.039 0.012

Year 2 0.028 0.096 −0.026 0.094

Year 3 −0.037 0.022 −0.129 < 0.001

Demonstration * year 1 0.043 0.036 −0.064 < 0.001

Demonstration * year 2 −0.067 0.002 −0.105 < 0.001

Demonstration * year 3 −0.070 < 0.001 −0.152 < 0.001

Number of primary care visits −0.194 < 0.001 −0.149 < 0.001

Age (reference = < 65)
65–74

−0.061 < 0.001 −0.034 < 0.001

75–84 0.062 < 0.001 0.039 < 0.001

85+ 0.236 < 0.001 0.199 < 0.001

Race/ethnicity (reference =White), Asian 0.217 < 0.001 0.059 0.026

Black 0.049 0.002 0.026 0.086

Hispanic −0.107 < 0.001 0.023 0.231

Other/unknown −0.102 < 0.001 0.033 0.169

Gender (female = 1) −0.340 < 0.001 −0.288 < 0.001

Dual (= 1) 0.061 < 0.001 0.113 < 0.001

Disabled (= 1) −0.011 0.507 −0.019 0.272

Institutionalized (= 1) −0.091 0.039 −0.337 < 0.001

HCC score −0.038 < 0.001 −0.097 < 0.001

Site-level characteristics

Number of Medicare beneficiaries in baseline attribution cohort < 0.001 < 0.001 < 0.001 < 0.001

Revenue per site, in millions 0.002 0.508 0.031 < 0.001

Length of time in site operation(reference <10 years)
10–19 years

−0.014 0.323 0.105 < 0.001

20–29 years 0.054 0.002 0.215 < 0.001

30–39 years 0.114 < 0.001 0.251 < 0.001

40+ years 0.074 < 0.001 0.177 < 0.001

Missing 0.025 0.497 0.091 0.007

Number of sites per FHQC (reference = 2–10 sites)
1 site

−0.121 < 0.001 −0.010 0.598

11+ sites 0.047 0.000 0.049 < 0.001

Number of primary care physicians −0.028 < 0.001 −0.006 < 0.001

Number of specialist physicians 0.006 0.011 −0.002 0.494

Urbanicity (reference = Nonmetro-urban)
Metro

−0.031 < 0.001 −0.073 < 0.001

Nonmetro-rural 0.035 < 0.001 0.017 0.054

Region (reference =West-Central)
Central

−0.088 < 0.001 −0.079 < 0.001

Mid-Atlantic 0.124 < 0.001 −0.120 < 0.001

Northeast −0.064 < 0.001 0.099 < 0.001

Southeast 0.036 0.010 −0.057 < 0.001

West 0.221 < 0.001 0.267 < 0.001

Percent of households in poverty in census tract −0.003 < 0.001 0.001 0.022

ACA grantee −0.033 0.004 −0.027 0.015

HCCN grantee 0.051 < 0.001 0.034 0.003
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of beneficiaries had perfect practice-level continuity at base-
line for both demonstration and comparison groups.

Unadjusted changes in primary care COC with time

The trends in unadjusted PCCOC in both the demonstration
and comparison groups declined slightly across all years from
baseline to year 3 for both the provider and practice levels
(Fig. 1), and the magnitude of the declines were similar be-
tween demonstration and comparison sites. The provider UPC
index values decreased slightly from 0.77 to 0.75 in the dem-
onstration sites and from 0.77 to 0.74 in the comparison sites.
The practice-level UPC index values declined by a similar
degree, as did the binary measure (Fig. 1).

Difference-in-differences regression results

The effect of the demonstration on the continuous PCCOC was
small in magnitude, even though the coefficients are statistically
significant for years 2 and 3 (Table 2). For example, the effect of
the demonstration on provider-level PCCOC in years 2 and 3 is
−0.8 percentage points (p = 0.001) for the continuous UPC out-
come measures. The decreases are larger in magnitude for the
practice-level continuous UPC index measure. For example, the
effect of the demonstration on the practice-level continuous UPC
outcome measure is −1.3 percentage points (p< 0.001). The bi-
nary measure shows a similar pattern (Table 3), with both the
provider and practice levels decreasing over time and the practice
dropping more than the provider level, and no practical effect of
the demonstration.

Some of the other coefficients in the regression models indi-
cate associations with PCCOC. Advancing age (compared with
< 65 years) is significantly associated with higher PCCOC for
both the provider and practice levels. Being female or having a
higher hierarchical condition categories (HCC) score (greater
severity of illness) is associated with lower continuity at both
the provider and practice levels. Participating in a CMS Shared
Savingsmodel or program is positively associated with provider-
level, but not with practice-level, PCCOC.

PCCOC for subgroups

We hypothesized that the demonstration may affect particularly
vulnerable groups differently. Across the analyses shown in
Table 4, black beneficiaries in the demonstration sites showed
improved COC across 2 of the 3 demonstration years relative to
white beneficiaries at the provider level. FQHCs with 5–14 ser-
vice delivery sites showed significant declines in provider-level
UPC scores (for years 1 and 2) and practice-level UPC scores
(for years 1, 2, and 3) compared to FQHCs with less than 5
service sites.

Discussion

Our study finds that in the year prior to the Demonstration’s
onset, beneficiaries attributed to both the demonstration and
comparison FQHCs already had high levels of PCCOC as
measured by the UPC index. The continuous UPC index mea-
sure was over 0.70 for the provider level and over 0.80 at the
practice level for both the comparison and demonstration

Table 3 (continued)

Parameter Provider Practice

Estimate P value Estimate P value

Quality accreditation 0.031 0.013 −0.036 0.005

CMS Shared Savings demonstration participation 0.135 < 0.001 < 0.001 0.984

PCMH supplemental funding FY11 −0.047 0.003 −0.024 0.155

Participation in HRSA PCMH Initiative 0.035 0.003 0.040 < 0.001

Notes: FQHC: Federally Qualified Health Center; HCC = hierarchical condition category; PCP = primary care provider; HRSA =Health Resources &
Services Administration; PCCOC = primary care continuity of care. PCCOC is measured with the usual provider of care (UPC) index. The UPC index is
a claims-based continuity of care measure that represents the share of visits to the provider who delivered the plurality of services for Medicare
beneficiaries as identified by their National Provider Identifier. The binary UPC measure reports the proportion of beneficiaries with perfect primary
care continuity (achieving a UPC equal to 1). The continuous UPCmeasure reports the proportion of all PCP visits (0–1) that occurred with the PCPwho
delivered the plurality of care.

Affordable Care Act (ACA) grantee is an indicator that the site received ACA Building Capacity, New Access Point and/or Immediate Facility
Improvement grants (CSSP 2011). Health Center Controlled Network (HCCN). grantee indicates whether the site received funding from HRSA to
facilitate health IT collaborations between health centers (HRSA 2017a). Quality accreditation indicates whether the site received accreditation from the
National Committee for Quality Assurance (NCQA), the Joint Commission, or the Accreditation Association for Ambulatory Care (HRSA 2018). CMS
shared savings program participation indicates whether the site was participating in either the Pioneer Accountable Care Organization program or the
Medicare Shared Savings Program (CMMI 2018). Patient-centered medical home (PCMH) supplemental funding is an indicator for whether a site
received a one-time grant for facilitating PCMH practice transformation in 2011 (AAAHC 2011). The HRSA PCMH initiative is an indicator of whether
the site received support from HRSA to cover the cost of applying for PCMH recognition.
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practices. These UPC values are higher than those reported in
published studies spanning multiple practice settings: Previous
reports note provider-level UPC scores of 0.59 for practices
caring for type 2 diabetic patients (Weir et al. 2016), of 0.69
for adult primary care patients (Ionescu-Ittu et al. 2007), and of
0.66 for geriatric primary care patients (Rodriguez et al. 2008).
The higher baseline UPC index scores observed in our study
may reflect characteristics of FQHCs and their efforts to pro-
mote team-based and continuous care (Quyen et al. 2011; Shi
et al. 2013; Shi et al. 2003; Starfield et al. 2005).

An important finding of this paper is that practice-level
PCCOC is higher at all time points than provider-level
PCCOC. Strategies adopted by FQHCs to improve access
and quality are likely to preserve or enhance practice-level
PCCOC. If the regular provider is not available, FQHCs
may substitute another team-based provider, resulting in a
lower provider-level UPC index but not impacting the UPC
index at the practice level. Increased use of electronic health
records also allows multiple providers within the same prac-
tice to see the same patient more seamlessly. Additionally,
FQHCs seek to accommodate urgent care needs, and offering
same-day appointments could further reduce provider-level
continuity.

For both groups, the UPC scores declined slightly across the
3-year CMS FQHC Demonstration, similar to previous studies
that also found mixed results from initiatives to improve care
coordination for Medicare beneficiaries (Peikes et al. 2009;
Sinaiko et al. 2017). Given that FQHCs were already showing
high levels of COC, this type of small decline may be inevitable.
Many FQHCs adopted strategies that had potential to decrease
both provider-level and practice-level COC, while improving
access.

We find nearly identical values for demonstration and com-
parison sites at each point in time for both provider- and
practice-level UPC indexes. This finding may reflect both
demonstration and comparison sites implementing similar
strategies to enhance PCCOC. By the end of the demonstra-
tion, approximately 37% of comparison sites had achieved
some level of PCMH recognition compared with 84% of dem-
onstration sites (Timbie et al. 2017). In our study, we observed
both demonstration and comparison sites expanding hours,
increasing staff, building teams to support primary care, and
conducting patient- and community-level outreach. External
funding from several other sources provided incentives for
FQHCs to implement these strategies (Kahn et al. 2017;
Timbie et al. 2017).

Table 4 Effects of the demonstration on continuous UPC Index for subgroups analyzed using the demonstration by year interaction

Subgroup Demonstration year Provider level Practice level

Estimate P value Estimate P value

Beneficiary demographic characteristics

Age 85+
(reference, 65–84)

Year 1 0.007 0.321 0.013 0.037

Year 2 −0.006 0.411 0.009 0.140

Year 3 0.004 0.660 0.010 0.149

Race, black
(reference, white)

Year 1 < 0.001 0.958 −0.009 0.006

Year 2 0.021 < 0.001 0.004 0.230

Year 3 0.020 < 0.001 < 0.001 0.988

Disabled
(reference, nondisabled)

Year 1 −0.005 0.125 −0.005 0.048

Year 2 −0.003 0.317 −0.003 0.226

Year 3 −0.001 0.675 −0.004 0.109

Dual
(reference, non-dual)

Year 1 −0.001 0.825 −0.002 0.470

Year 2 0.004 0.162 < 0.001 0.895

Year 3 0.006 0.067 0.001 0.708

FQHC characteristics

Number of service delivery sites, 5–14
(reference, < 5)

Year 1 −0.019 < 0.001 −0.008 0.003

Year 2 −0.010 0.009 −0.009 0.004

Year 3 −0.007 0.078 −0.008 0.013

Rural
(reference, urban)

Year 1 −0.005 0.110 0.004 0.078

Year 2 0.004 0.235 −0.004 0.178

Year 3 0.005 0.109 0.001 0.605

Notes: PCCOC= primary care continuity of care is measured with the usual provider of care index (UPC). The UPC index is a claims-based continuity of
care measure that represents the share of visits to the provider who delivered the plurality of services for Medicare beneficiaries as identified by their
National Provider Identifier
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In subgroup analyses, higher levels of patient comorbidity are
associated with lower continuity at both the practice and the
provider levels. Finally, we found that continuity improved for
black Medicare beneficiaries during the Demonstration. It is not
clear why improvements were not observed for other subgroups.
It could be that all FQHCs seek to improve care for underserved
groups, so the differences between demonstration and compari-
son groups were minimal.

Limitations

In addition to the limitations of the COC measures noted in the
methods section, it is not clear how to translate marginal changes
in the COC score with meaningful impacts on beneficiaries’
experience of care coordination and resulting outcomes.
Patient-reported care coordination may differ from claims-
based PCCOC. However, claims-based measures do provide a
comprehensive look at patterns of care. In the future, pairing
quantitative findings with qualitative interviews of beneficiaries
and providers aboutwhether they perceive increases in continuity
and whether there are impacts on health outcomes, or spending
would be useful. Other limitations of the evaluation of the model
itself have been described elsewhere (Kahn et al. 2017; Timbie
et al. 2017), including a slower than anticipated achievement of
Level 3 recognition in the demonstration sites, and practice im-
provements occurring in the control group over the same time
period. Medicare beneficiaries represent a small, but growing,
portion of FQHCs’ overall patient panel, and the demonstration
payments for increased care coordination activities may not have
been large enough to incentivize practice changes that signifi-
cantly improved COC.

Conclusion

Consistent with FQHCs’ mission to improve access to care, our
analyses show that Medicare FQHC users are achieving high
levels of continuity of care at both demonstration and comparison
site FQHCs. Overall, our demonstration and comparison site
analyses demonstrated declines over time in provider-and prac-
tice-level COC, but the magnitudes of the changes were small.
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APPENDIX A: Methodological Notes

Regression Models

For all analyses, we used generalized estimating equations
(GEE) to model the relationship between participation in the
demonstration and the UPC index, while controlling for ben-
eficiary- and site-level characteristics that may influence con-
tinuity of care independent of the demonstration. GEE allows
the selection of family and link functions, and accounts for
repeated observations on the same beneficiaries over time. We
used a Gaussian distribution with an identity link for the con-
tinuous UPCmodels, and binomial distribution with a log link
for the binary UPC models. We adjusted standard errors for
clustering of beneficiary responses over time using the Huber–
White sandwich estimator.

The coefficients of interest are the interactions on the indi-
cator for the demonstration group and the year indicators, as
shown in the following equation:

Y ijt ¼ β0 þ β1Demoij þ β2Yeart þ β3Demo*Yearijt þ δZjt

þ γX it þ ε

The interpretation of the main coefficient of interest
(β3Demo*Yearijt) is how much the UPC index value changed
in the demonstration group over time compared to the com-
parison group.We controlled for beneficiary (X) and site-level
(Z) characteristics that may influence continuity for beneficia-
ries (Timbie et al. 2017). Beneficiary characteristics include:
age, race (White, Black, Asian, Hispanic, and other/un-
known), gender, whether the beneficiary was also eligible
for Medicaid, whether the beneficiary was disabled, whether
the beneficiary was institutionalized, the number of visits to
primary care providers per year, and the beneficiary’s hierar-
chical condition category (HCC) score (a measure of health
risk).

We also include several site-level characteristics: whether
the clinic was in a rural area (metro, non-metro urban, non-
metro rural), region (Central, Mid-Atlantic, Northeast,
Southeast, West, West-Central), household poverty in the
Census tract; the number of delivery sites associated with
the Federally Qualified Health Center (FQHC), the number
of years in operation, the total number of providers and
Medicare beneficiaries associated with the FQHC at baseline,
and whether the FQHC was also participating in other pay-
ment or delivery reform programs at the same time. These
other payment and delivery system reform programs include
the following: 1) whether the site received funds as part of the
Affordable Care Act’s building capacity, New Access Point
and/or Immediate Facility Improvement grant (CSSP 2011),
2) Health Center Controlled Networks funding for health IT

264 J Public Health (Berl.): From Theory to Practice (2021) 29:255–267



Table 5 Baseline PCCOC for
subgroup analyses Characteristics Provider level Practice level

Demonstration Comparison Demonstration Comparison
Beneficiary characteristics Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Age:

18–64

0.752 (0.225) 0.742 (0.229)* 0.871 (0.178) 0.872 (0.178)

65–74 0.787 (0.213) 0.780 (0.22)* 0.892 (0.166) 0.890 (0.167)

75–84 0.798 (0.211) 0.792 (0.21)* 0.887 (0.170) 0.891 (0.166)

85+ 0.811 (0.206) 0.801 (0.21) 0.885 (0.173) 0.894 (0.165)*

Race/ethnicity:

White

0.775 (0.217) 0.767 (0.22)* 0.876 (0.175) 0.878 (0.174)

Black 0.767 (0.226) 0.774 (0.22)* 0.885 (0.173) 0.883 (0.173)

Asian 0.832 (0.194) 0.801 (0.21)* 0.911 (0.158) 0.923 (0.148)*

Hispanic 0.757 (0.222) 0.743 (0.23)* 0.898 (0.162) 0.908 (0.156)*

Other/unknown 0.728 (0.237) 0.735 (0.23) 0.883 (0.167) 0.888 (0.172)

Gender:

Male

0.799 (0.212) 0.791 (0.22)* 0.895 (0.165) 0.898 (0.164)

Female 0.759 (0.221) 0.752 (0.22)* 0.873 (0.177) 0.873 (0.176)

Dual eligible 0.768 (0.221) 0.756 (0.23)* 0.884 (0.171) 0.882 (0.172)

Disabled 0.758 (0.223) 0.749 (0.23)* 0.873 (0.177) 0.874 (0.177)

FQHC characteristics

Location:

Metro

0.770 (0.222) 0.748 (0.23)* 0.881 (0.174) 0.879 (0.174)

Non-metro urban 0.779 (0.212) 0.805 (0.21)* 0.880 (0.170) 0.890 (0.168)*

Non-metro rural 0.787 (0.212) 0.783 (0.21) 0.884 (0.170) 0.883 (0.171)

Number of service delivery sites:

1 site

0.709 (0.236) 0.753 (0.23)* 0.869 (0.178) 0.892 (0.165)*

2–10 sites 0.778 (0.218) 0.769 (0.22)* 0.880 (0.173) 0.880 (0.173)

11+ sites 0.772 (0.219) 0.763 (0.22)* 0.883 (0.172) 0.885 (0.171)

Notes: FQHC= Federally Qualified Health Center. PCCOC= primary care continuity of care ismeasured with the
usual provider of care index (UPC). The UPC index is a claims-based continuity of care measure that represents
the share of visits to the provider who delivered the plurality of services forMedicare beneficiaries as identified by
their National Provider Identifier. *Indicates that the differences between demonstration and comparison groups
are significant at the p = 0.10 level
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collaborations between health centers (HRSA 2017), 3) qual-
ity accreditation from the National Committee for Quality
Assurance (NCQA), the Joint Commission, or the
Accreditation Association for Ambulatory Care (HRSA
2018), 4) whether the site participated in either the Pioneer
Accountable Care Organization program or the Medicare
Shared Savings Program (CMMI 2018), 5) PCMH supple-
mental funding (one-time grant of $35,000 for PCMH trans-
formation in 2011) (AAAHC 2011), and finally, 6) the HRSA
PCMH initiative which covered the cost of applying for
PCMH recognition.
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