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BACKGROUND: Patient-centered medical home (PCMH)
models of primary care have the potential to expand ac-
cess, improve population health, and lower costs. Feder-
ally qualified health centers (FQHCs) were early adopters
of PCMH models.
OBJECTIVE: We measured PCMH capabilities in a di-
verse nationwide sample of FQHCs and assessed the re-
lationship between PCMH capabilities and Medicare ben-
eficiary outcomes.
DESIGN: Cross-sectional, propensity score-weighted,
multivariable regression analysis.
PARTICIPANTS:A convenience sample of 804FQHCsites
that applied to a nationwide FQHC PCMH initiative and
231,163 Medicare fee-for-service beneficiaries who re-
ceived a plurality of their primary care services from these
sites.
MAIN MEASURES: PCMH capabilities were self-reported
using the National Committee for Quality Assurance’s
(NCQA’s) 2011 application for PCMH recognition. Mea-
sures of utilization, continuity of care, quality, and Medi-
care expenditures were derived fromMedicare claims cov-
ering a 1-year period ending October 2011.
KEY RESULTS: Nearly 88% of sites were classified as
having PCMH capabilities equivalent to NCQA Level 1, 2,
or 3 PCMH recognition. These more advanced sites were
associated with 228 additional FQHC visits per 1000
Medicare beneficiaries (95%CI: 176, 278), compared with
less advanced sites; 0.02 points higher practice-level con-
tinuity of care (95% CI: 0.01, 0.03); and a greater likeli-
hood of administering two of four recommended diabetes
tests. However, more advanced sites were also associated
with 181 additional visits to specialists per 1000 benefi-
ciaries (95% CI: 124, 232) and 64 additional visits to
emergency departments (95% CI: 35, 89)—but with no
differences in inpatient utilization. More advanced sites
had higher Part B expenditures ($111 per beneficiary

[95% CI: $61, $158]) and total Medicare expenditures of
$353 [95% CI: $65, $614]).
CONCLUSIONS: Implementation of PCMH models in
FQHCs may be associated with improved primary care
for Medicare beneficiaries. Expanded access to care, in
combination with slower development of key PCMH capa-
bilities, may explain higher Medicare expenditures and
other types of utilization.
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INTRODUCTION

The patient-centered medical home (PCMH) has been heralded
as a model for expanding access to primary care and enhancing
coordination between patients and their care teams in a way that
improves population health and patient experiences while low-
ering cost.1 However, in several recent large multi-payer initia-
tives, implementation of medical homes did not reduce acute
care utilization or overall expenditures.2, 3

Federally qualified health centers (FQHCs) are a subset of
non-profit safety net clinics that provide comprehensive pri-
mary health care and supportive services in medically under-
served areas. Even before the recent trend toward formal
PCMH recognition, FQHCs were implementing infrastructure
and practices consistent with the medical home model by
adopting electronic health records (EHRs) and providing
team-based and patient-centered care—often at levels exceed-
ing those in non-FQHC primary care practices.4–8 However,
achieving formal PCMH recognition requires FQHCs to de-
velop a wide range of advanced capabilities, including greater
access after normal business hours, greater coordination with
hospitals, and more advanced use of health information tech-
nology (IT) systems, for which FQHCs may lack staff or
resources to make the necessary investments.9 Delayed devel-
opment of such capabilities could affect an FQHC’s ability to
achieve higher-quality care and lower cost.
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A limited number of studies have examined the relationship
between PCMH recognition and patient outcomes in FQHCs.
Clarke et al. found that there was no significant relationship
between an overall measure of PCMH implementation and the
quality of care provided to patients with diabetes in a sample of
California FQHCs.10 However, in a more recent analysis among
FQHCs nationally, Shi et al. showed that PCMH recognition was
associated with better prevention and chronic disease manage-
ment.11 While neither of these studies examined the role of
specific PCMH capabilities, other studies have shown that im-
proved access, patient-centered communication, and whole-
person orientation were related to higher performance on process
measures of quality.12, 13 To our knowledge, no studies have
examined the association between PCMH capabilities of FQHCs
and measures of utilization or expenditures.
This study uses a sample of 804 FQHC sites that

applied to a nationwide PCMH initiative to examine base-
line PCMH capabilities using the National Committee for
Quality Assurance’s (NCQA’s) 2011 PCMH recognition
standards. We then examine the association between
PCMH capabilities and measures of utilization, quality
of care, and Medicare expenditures for Medicare beneficiaries
seeking care from these sites.

METHODS

Study Population. Medicare fee-for-service (FFS) beneficia-
ries (regardless of age) who were continuously enrolled in
Parts A and B during the period 11/1/2010 to 10/31/2011,
did not have end-stage renal disease, and received a plurality
of their primary care services from any of 804 FQHC sites that
applied to participate in the FQHC Advanced Primary Care
Practice (APCP) Demonstration in the summer of 2011 and
met the Centers for Medicare & Medicaid Services (CMS)
eligibility criteria were included in the analysis. To attribute
beneficiaries to practices, we counted claims for primary care
visits provided by FQHCs, rural health clinics (RHCs), and
other primary care practices. We then identified the practice
that provided a plurality of a beneficiary’s visits.

Beneficiary-Level Outcomes. We measured study outcomes
using Medicare FFS claims data for the period 11/1/2010 to
10/31/2011. Measures of utilization included FQHC visits,
non-FQHC primary care visits (including visits to physicians,
nurse practitioners, or physician assistants who had primary care
specialties and who practiced in RHCs or office settings), spe-
cialist visits (including visits to physicians, nurse practitioners, or
physician assistants who had specialties other than primary care
and practiced in an FQHC, RHC, or office setting), emergency
department (ED) visits (including observation stays), all-cause
admissions and admissions for ambulatory care-sensitive condi-
tions, and 30-day unplanned hospital-wide readmissions.14 Con-
tinuity of care was assessed using the Bice-Boxerman index,15

which measures dispersion in visits across providers or, separate-
ly, across practices, on a scale of 0 to 1. Quality was assessed
using five Healthcare Effectiveness Data and Information Set
(HEDIS) process measures—four for diabetes patients (HbA1c
testing, low-density lipoprotein cholesterol testing, retinal eye
exams, and nephropathy testing within the past 12 months), as
well as a composite measure of the four tests—and, for patients
with ischemic vascular disease, an annual lipid test. We calculat-
ed total Medicare expenditures as the sum of all payments made
per beneficiary for inpatient, skilled nursing facility, outpatient,
home health, hospice, durable medical equipment, and Part B
services (provided by non-institutional providers and suppliers).
We also examined two specific categories of expenditures: inpa-
tient and Part B.

PCMH Capabilities. We measured PCMH capabilities self-
reported by sites using NCQA’s application for PCMH recog-
nition (using NCQA’s 2011 standards; Online Appendix Ta-
ble 1). These data were submitted by all applicants to the FQHC
APCP Demonstration in the summer of 2011.16 NCQA confers
formal PCMH recognition (Level 1, 2, or 3) based on the
number of points scored across elements after review of a site’s
application and associated documentation. In this study, each
site completed the NCQA application for the purposes of a
baseline assessment only and did not provide documentation to
support their responses. To assess differences in beneficiary
outcomes between sites that would likely meet criteria for
PCMH recognition and those that would not, we grouped sites
having point totals equivalent to at least Level 1 recognition (35
points or higher) or not sufficient to meet Level 1 recognition
(<35 points). In a sensitivity analysis, we defined four groups
based on point totals using cut points equivalent to Level 1, 2,
or 3 recognition, or no equivalent recognition.

Case Mix Adjustment and Propensity Score Weighting. We
adjusted all outcomes for beneficiary, site, and area
characteristics using data from Medicare enrollment and
claims files, other administrative databases, and the
American Community Survey. We calculated propensity
scores using multinomial logistic regression to predict each
beneficiary’s probability of being attributed to a site with each
of the four levels of PCMH capabilities. We then used inverse
probability of treatment weights in regression analyses to
estimate the average effect of each level of PCMH
capabilities on beneficiary outcomes. This approach weights
each group so that the distribution of characteristics are similar
across the two groups (main analysis) or among the four
groups (sensitivity analysis).17 Balance assessments are
included in Online Appendix Table 2a and b.

Statistical Analysis. We used logistic regression to estimate
effects on readmission measures, and generalized estimating
equations for all other outcomes. Among the latter, we
specified negative binomial distributions for utilization
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measures, Gaussian distributions for continuity of care,
binomial distributions for quality measures, and gamma
distributions for expenditure outcomes (to account for the
right-skewed distribution of expenditures).18 For utilization
and expenditure measures, we used two-part models to account
for beneficiaries with no visits or no expenditures.19 To facilitate
interpretation of the results of non-linear models, we used the
method of predictive margins, or Brecycled predictions,^20, 21 to
re-transform estimates to their original measurement scales.
This approach generates four sets of model predictions
under four counterfactual assumptions: that all beneficia-
ries receive care from sites with each level of PCMH
capabilities. Mean outcomes are estimated under each
scenario, as well as differences between levels. We
accounted for clustering of observations within sites using
the Huber-White Bsandwich^ estimator.22 For two-part
models, we used a bootstrapping procedure with 1000
replications to estimate confidence intervals (CIs).

RAND’s Human Subjects Protection Committee approved
the study protocol.

RESULTS

The study population included 231,163 Medicare FFS bene-
ficiaries who received the plurality of their primary care visits
between November 2010 and October 2011 from any of 804
FQHC sites that applied to participate in the FQHC APCP
Demonstration. Approximately 40% of the cohort was under
65 years of age, nearly half was dually eligible for Medicare
and Medicaid, and just under 30% was either non-white or
Hispanic (Table 1). As expected, given the age and high rates
of dual eligibility of the cohort, comorbidities were prevalent.
Among the 804 sites included in the analysis, the vast

majority were affiliated with multi-site FQHCs, and two-

Table 1 Characteristics of Medicare Beneficiaries Receiving Care from FQHCs in the Study Sample

Characteristic All Sites (N = 804) No Equivalent Recognition
Sites (N = 97)

Level 1, 2, or 3 Equivalent
Recognition Sites (N = 707)

Age (years), n (%):
18–44 21,792 (9.4) 2193 (8.1) 19,599 (9.6)
45–64 66,609 (28.8) 7097 (26.1) 59,512 (29.2)
65–74 84,136 (36.4) 10,195 (37.5) 73,941 (36.2)
75–84 44,079 (19.1) 5823 (21.4) 38,256 (18.8)
85 and older 14,547 (6.3) 1863 (6.9) 12,684 (6.2)

Race/ethnicity, n (%):
White 164,073 (71.0) 16,974 (62.5) 147,099 (72.1)
Black 40,456 (17.5) 6210 (22.9) 34,246 (16.8)
Asian 7750 (3.4) 2396 (8.8) 5354 (2.6)
Hispanic 12,961 (5.6) 1087 (4.0) 11,874 (5.8)
North American Native 2299 (1.0) 97 (0.4) 2202 (1.1)
Other/unknown 3624 (1.6) 407 (1.5) 3217 (1.6)

Gender, n (%):
Male 99,506 (43.0) 11,719 (43.1) 87,787 (43.0)
Female 131,657 (57.0) 15,452 (56.9) 116,205 (57.0)

Dual eligible, n (%) 111,449 (48.2) 13,039 (48.0) 98,410 (48.2)
Disabled, n (%) 112,429 (48.6) 11,938 (43.9) 100,491 (49.3)
Institutionalized, n (%) 4436 (1.9) 519 (1.9) 3917 (1.9)
Comorbidities, n (%):
Diabetes 84,562 (36.6) 9928 (36.5) 74,634 (36.6)
Chronic lung disorders 41,083 (17.8) 4559 (16.8) 36,524 (17.9)
Chronic/disabling mental health conditions 33,127 (14.3) 3324 (12.2) 29,803 (14.6)
Cardiovascular disorders 34,968 (15.1) 3969 (14.6) 30,999 (15.2)
Chronic heart failure 31,247 (13.5) 3544 (13.0) 27,703 (13.6)
Neurological disorders 28,949 (12.5) 3055 (11.2) 25,894 (12.7)
Vascular disorders 26,516 (11.5) 2881 (10.6) 23,635 (11.6)
Renal failure 27,116 (11.7) 3381 (12.4) 23,735 (11.6)
Cancer 21,525 (9.3) 2644 (9.7) 18,881 (9.3)
Trauma 12,494 (5.4) 1384 (5.1) 11,110 (5.4)
Stroke 10,829 (4.7) 1306 (4.8) 9523 (4.7)
Autoimmune disorders 10,423 (4.5) 1164 (4.3) 9259 (4.5)
Chronic alcohol/drug dependence 8206 (3.5) 725 (2.7) 7481 (3.7)
Infections 6844 (3.0) 861 (3.2) 5983 (2.9)
Decubitus ulcer 7019 (3.0) 816 (3.0) 6203 (3.0)
Moderate or end-stage liver disease 6101 (2.6) 723 (2.7) 5378 (2.6)
Gastrointestinal disorders 5897 (2.6) 664 (2.4) 5233 (2.6)
Protein-calorie malnutrition 3665 (1.6) 509 (1.9) 3156 (1.5)
Pancreatic disease 3265 (1.4) 352 (1.3) 2913 (1.4)
HIV/AIDS 2654 (1.1) 316 (1.2) 2338 (1.1)
Bone/joint/muscle infections or necrosis 1993 (0.9) 217 (0.8) 1776 (0.9)
Severe hematological disorders 1889 (0.8) 195 (0.7) 1694 (0.8)

Note: BInstitutionalized^ was defined as having two or more skilled nursing facility stays in the previous 24 months. Comorbidities were measured using
Hierarchical Condition Categories.23 Cancer comorbidity excludes pre-cancer or in situ status. The results displayed in the table are not propensity
score-weighted
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thirds had been operating for 10 years or longer (Table 2). The
sites were well distributed across the United States; were
located in metropolitan, urban, and rural areas; and were most
likely to provide services to patients who had Medicaid
coverage or had no insurance (34 and 27% of their patient
populations, respectively).
The 804 FQHCs varied widely in the extent to which

they had adopted components of the PCMH model at the
time of the assessment. While no FQHCs had received
formal PCMH recognition according to NCQA’s 2011
standards, 79 sites (almost 10%) had self-reported PCMH
capabilities that were equivalent to Level 3 recognition,
while 40 and 38% had the equivalent of Level 2 and Level
1 recognition, respectively (Table 2). Only 10% of sites
reported receiving incentive payments from health plans
because of their status as a PCMH based on NCQA’s 2008
recognition program or another program.
Sites with more advanced PCMH capabilities reported

higher scores than less advanced sites across each of the six
NCQA 2011 PCMH standards and each of their 28 constituent
Belements^ (Table 3). Differences between groups ranged

from 38 to 48 percentage points across the six standards and
were larger for several elements. The largest differences in
element scores were for coordination with facilities (Element
5C; 59 percentage points) and performance measurement and
quality improvement capabilities (Elements 6A, 6C, and 6D;
53–56 percentage points). Other large differences included
foundational aspects of the PCMHmodel, such as establishing
practice-level processes that enhance access and coordination
(Element 1E; 56 percentage points) and organizing and train-
ingmembers of patient care teams (Element 1G; 53 percentage
points).
Low levels of capabilities in several elements across both

groups were also notable. For example, more advanced sites
also reported limited ability to identify high-risk patients (El-
ement 3B; 34 percentage points), optimize care management
processes (Element 3C; 37 percentage points), and support
patients’ self-care processes (Element 4A; 38 percentage
points). Online Appendix Table 3 displays summaries of
PCMH capabilities stratified by recognition level.
Associations between PCMH capabilities and beneficiary

utilization, continuity of care, process measures, andMedicare

Table 2 Characteristics of 804 FQHC Sites Applying to the FQHC Advanced Primary Care Practice Demonstration

Characteristic All Sites
(N = 804)

No Equivalent
Recognition Sites
(N = 97)

Level 1, 2, or 3
Equivalent Recognition
Sites (N = 707)

PCMH capabilities (NCQA 2011 PCMH recognition level equivalent scores), n (%):
No recognition equivalent (<35 points) 97 (12.1) 97 (100.0)
Level 1 equivalent (35–59 points) 304 (37.8) 304 (43.0)
Level 2 equivalent (60–85 points) 324 (40.3) 324 (45.8)
Level 3 equivalent (≥85 points) 79 (9.8) 79 (11.2)

Number of FQHC service delivery sites, n (%):
1 23 (2.9) 2 (2.1) 21 (3.0)
2–10 439 (54.7) 43 (44.3) 396 (56.1)
11+ 341 (42.5) 52 (53.6) 289 (40.9)

Years in operation, n (%):
1–9 259 (32.2) 31 (32.0) 228 (32.2)
10–19 216 (26.9) 28 (28.9) 188 (26.6)
20–29 109 (13.6) 10 (10.3) 99 (14.0)
30–39 148 (18.4) 12 (12.4) 136 (19.2)
40+ 49 (6.1) 8 (8.2) 41 (5.8)
Missing 23 (2.9) 8 (8.2) 15 (2.1)

Geographic region, n (%):
Central 194 (24.1) 21 (21.6) 173 (24.5)
Mid-Atlantic 118 (14.7) 34 (35.1) 84 (11.9)
Northeast 96 (11.9) 2 (2.1) 94 (13.3)
Southeast 121 (15.0) 12 (12.4) 109 (15.4)
West 139 (17.3) 14 (14.4) 125 (17.7)
West-Central 136 (16.9) 14 (14.4) 122 (17.3)

Metropolitan status, n (%):
Metropolitan area 548 (68.2) 74 (76.3) 474 (67.0)
Non-metropolitan urban area 155 (19.3) 18 (18.6) 137 (19.4)
Non-metropolitan rural area 101 (12.6) 5 (5.2) 96 (13.6)

Receiving PCMH payments from one or more plans, n (%) 81 (10.1) 11 (11.3) 70 (9.9)
Payer mix, mean (SD)
Commercial insurance 18.1 (12.9) 18.3 (13.3) 18.1 (12.9)
Medicaid 34.1 (15.1) 33.3 (16.7) 34.2 (14.8)
Medicare (includes dual-eligibles) 15.1 (9.9) 15.1 (10.9) 15.1 (9.8)
No insurance 27.1 (15.6) 26.3 (15.8) 27.2 (15.6)
Other 0.6 (0.5) 0.7 (0.5) 0.6 (0.5)

Notes: NCQA = National Committee for Quality Assurance; PCMH = patient-centered medical home. PCMH capabilities were assessed using NCQA’s
2011 application for PCMH recognition, which awards points for meeting each of NCQA’s recognition standards. We used point totals to define four
levels of PCMH capabilities equivalent to each of NCQA’s PCMH recognition levels (or no recognition). Because each site’s responses did not undergo
review by NCQA auditors, these categories do not necessarily reflect a site’s true recognition level. The results displayed in the table are not propensity
score-weighted
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expenditures were mixed (Table 4). More advanced sites had
higher rates of FQHC visits (228 additional visits per 1000
beneficiaries; 95% CI [176, 278]) than less advanced sites.
More advanced sites also had higher utilization rates for spe-
cialist services (181 additional specialist visits per 1000 ben-
eficiaries; 95%CI [124, 232]) and higher rates of ED visits (64
additional ED visits per 1000 beneficiaries; 95% CI [35, 89]).
Among inpatient measures, we observed no association be-
tween PCMH capabilities and all-cause admissions, admissions
for ambulatory care-sensitive conditions, or readmissions.
Provider-level continuity of care was worse among sites with

greater PCMH capabilities (0.03 points lower on the 0-to-1
scale of the Bice-Boxerman index (95% CI [−0.04, −0.02]).
By contrast, practice-level continuity was better among more
advanced sites (0.02 points higher, 95% CI [0.01, 0.03]).
We found a strong positive association between PCMH

capabilities and performance on two of four process measures

of quality for diabetes. Rates of LDL cholesterol testing and
nephropathy testing were substantially higher in more ad-
vanced sites than in less advanced sites: LDL testing rates
were 2.8 percentage points higher (95% CI [0.4, 5.1]) and
nephropathy testing rates were 7.7 percentage points higher
(95% CI [4.1, 11.3]). In addition, more advanced sites were
4.6 percentage points more likely to provide all four recom-
mended diabetes tests (95% CI [2.5, 6.7]).
Lastly, total Medicare expenditures per beneficiary

were $353 higher, on average, for more advanced sites
(95% CI [$65, $614]). These differences appear to be
driven by higher Part B expenditures in sites with
higher levels of PCMH capabilities ($111 higher, 95%
CI [$61, $158]).
When examining the relationship for each of three levels of

NCQA-equivalent recognition separately, relative to the least
advanced sites, we did not observe a strong association

Table 3 Differences in Self-Reported PCMH Capabilities for Sites With NCQA Level 1, Level 2, or Level 3 Equivalent PCMH Recognition and
Sites With No Equivalent Recognition

Score (% of available points
achieved)

Difference (Level 1, 2,
or 3 Equivalent
Recognition – No
Equivalent Recognition)
(percentage points)

No Equivalent
Recognition
Sites (N = 97)

Level 1, 2, or
3 Equivalent
Recognition
Sites (N = 707)

1: Enhance Access and Continuity (A–G) 21.5 61.1 39.6
A − Access during office hours 23.0 64.2 41.2
B − After-hours access 25.3 54.3 29.0
C − Electronic access 7.2 21.7 14.5
D − Continuity 18.4 65.9 47.5
E − Medical home responsibilities 10.9 66.4 55.6
F − Culturally appropriate services 66.4 97.8 31.4
G − The practice team 7.9 61.1 53.2

2: Identify and Manage Patient Populations (A–D) 35.1 72.6 37.5
A − Patient information 78.0 96.9 19.0
B − Clinical data 22.4 69.6 47.2
C − Comprehensive health assessment 53.3 88.3 35.0
D − Use data for population management 4.9 47.8 42.9

3: Plan and Manage Care (A–E) 9.1 48.6 39.5
A − Implement evidence-based guidelines 1.0 54.0 53.0
B − Identify high risk patients 0.7 33.7 33.0
C − Care management 2.6 37.0 34.3
D − Medication management 14.5 61.7 47.2
E − Use electronic prescribing 31.6 58.9 27.3

4: Provide Self-Care Support and Community Resources (A, B) 15.1 52.7 37.5
A − Support self-care process 4.6 37.7 33.1
B − Referrals to community resources 36.2 82.7 46.5

5: Track and Coordinate Care (A–C) 19.3 64.3 45.0
A − Test tracking and follow-up 22.4 55.5 33.1
B − Referral tracking and follow-up 31.3 74.3 43.1
C − Coordinate with facilities/transitions 4.3 63.0 58.7

6: Measure and Improve Performance (A–G) 28.5 76.8 48.2
A – Measure performance 24.7 78.0 53.3
B – Measure patient/family experience 27.3 64.2 36.9
C – Implement continuous QI 25.3 81.0 55.7
D – Demonstrate continuous QI 34.2 89.1 54.9
E – Report performance 25.3 73.1 47.8
F – Report data externally 41.4 77.8 36.3
G – External Reporting 31.6 55.0 23.4

QI = quality improvement
Note: P values for differences between sites with no recognition and sites with Level 1, Level 2, or Level 3 equivalent recognition were all less than
0.001. Data were from the National Committee for Quality Assurance’s 2011 application for PCMH Recognition, completed by 804 FQHC sites and
submitted as part of their application to the CMS Federally Qualified Health Center Advanced Primary Care Practice Demonstration in the summer of
2011. No recognition was defined as a score of 0–34 points; Level 1/2/3-equivalent recognition was defined as 35–100 points
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between recognition levels and outcomes (Online Appendix
Table 4). Level 3 equivalent sites differed from both Level 1
and Level 2 equivalent sites in that they had lower rates of
inpatient admissions and inpatient expenditures, lower rates of
non-FQHC primary care visits, and no statistically significant
differences in ED visits or Part B expenditures. In general,
however, Level 1, Level 2, and Level 3 equivalent sites
exhibited few differences across measures.

DISCUSSION

We conducted a cross-sectional analysis of a convenience
sample of 804 FQHC sites to assess self-reported PCMH
capabilities prior to the initiation of a nationwide

demonstration, and to assess the relationship between these
PCMH capabilities and the care and outcomes of Medicare
beneficiaries. Overall, our findings were mixed: although sites
with greater PCMH capabilities tended to have higher rates of
FQHC visits, higher quality of care, and greater continuity of
care (on one of two measures), these sites were also associated
with higher rates of visits to EDs and specialists and higher
Part B and total expenditures.
Higher rates of FQHC visits in more advanced sites

may be the result of these sites’ efforts to expand access
to care both during and after normal business hours or
may reflect well-functioning practice teams that are able
to expand the number of appointments available to pa-
tients. Enhanced access may also explain the positive
association we observed between PCMH capabilities and

Table 4 Effect of Level 1, Level 2, or Level 3 Equivalent PCMH Recognition on Utilization, Continuity of Care, Process Measures, and
Medicare Expenditures

Estimate

No Equivalent
Recognition
Sites (N = 97)

Level 1, 2, or
3 Equivalent
Recognition
Sites
(N = 707)

Difference (Level 1, 2,
or 3 Equivalent
Recognition – No
Equivalent
Recognition)

95%
Confidence
Interval

Utilization, per 1000 beneficiaries per year
FQHC visits 4705 4933 228 176, 278
Non-FQHC primary care visits 417 414 −3 −19, 11
Specialist visits 2993 3173 181 124, 232
ED visits 942 1007 64 35, 89
Inpatient admissions 346 340 −6 −22, 6
Inpatient ACSC admissions 44 47 3 −2, 7
Inpatient readmissions, percentage points 14.2 14.8 0.6 −0.5, 1.6

Continuity of Care, points
Provider-level continuity 0.69 0.66 −0.03 −0.04, −0.02
Practice-level continuity 0.83 0.85 0.02 0.01, 0.03

Process, percentage points
All four recommended diabetes tests 20.6 25.2 4.6 2.5, 6.7

HbA1c test 84.3 86.4 2.1 −1.1, 5.3
LDL test 78.1 80.8 2.8 0.4, 5.1
Eye exam 43.5 44.3 0.8 −1.9, 3.6
Nephropathy test 50.5 58.2 7.7 4.1, 11.3

Lipid test for patients with ischemic vascular
disease

76.1 77.4 1.3 −1.1, 3.8

Medicare expenditures, dollars per beneficiary per year
Total Medicare expenditures 9458 9811 353 65, 614
Inpatient expenditures 3256 3214 −42 −198, 96
Part B expenditures 1813 1924 111 61, 158

HbA1c = glycated hemoglobin, LDL = low-density lipoprotein cholesterol
Note: Bold entries denote differences that are statistically different from zero based on a P value <0.05. All models incorporate propensity score weights
and are adjusted for beneficiary characteristics (age, race, gender, dual eligibility, disability, institutionalization, Hierarchical Condition Category
score); site characteristics (revenue, years in operation, number of primary care providers, number of specialists, number of other affiliated sites,
ambulatory care accreditation, participation in a Health Center Controlled Network, % uninsured patients, % Medicaid patients, FQHC Affordable
Care Act grant recipient); and area characteristics (rural–urban continuum code, % household poverty in the site’s census tract). A total of 8276 of
239,439 observations (3.5%) were dropped from the main analysis because the propensity scores for these beneficiaries fell outside of the common
support (i.e., did not overlap with those in the alternative group).
FQHC visits include any visit to an FQHC regardless of provider specialty. Non-FQHC primary care visits include visits to primary care physicians,
nurse practitioners, and physician assistants who practice in rural health clinics or office settings. Specialist visits include visits to physicians, nurse
practitioners, or physician assistants who have specialties other than primary care and who practice in an FQHC, rural health clinic, or office setting.
ED visits include both ED visits that did and did not lead to a hospitalization, as well as observation stays. Inpatient ACSC [ambulatory care-sensitive
condition] admissions are those with a primary diagnosis of: one or more diabetes short-term complications; one or more diabetes long-term
complications; chronic obstructive pulmonary disease or asthma in older adults; hypertension; congestive heart failure; angina without procedure;
uncontrolled diabetes; asthma in younger adults; and lower-extremity amputation among patients with diabetes. Inpatient readmissions were measured
as 30-day unplanned hospital-wide readmissions.
Total Medicare expenditures include inpatient, outpatient, skilled nursing facility, home health, hospice, durable medical equipment, and Part B
expenditures. Inpatient expenditures include all claims found in the inpatient file. Part B expenditures include all claims for services found in the carrier
file (also known as the Physician/Supplier Part B claims file).
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quality of care for patients with diabetes—findings that
stand in contrast to those of a previous study that found
little association between PCMH capabilities and the qual-
ity of diabetes care using a smaller, more homogeneous
sample of FQHCs and patients.10 Use of patient care
strategies such as standing orders and more robust popu-
lation health management strategies among sites with
more advanced PCMH capabilities may also explain these
results.
Our findings of higher levels of Medicare expenditures

and greater ED and specialty care utilization associated
with more advanced PCMHs have several possible expla-
nations. More advanced PCMHs may be addressing unmet
specialty care needs for their most vulnerable popula-
tions.24, 25 Prior studies also suggest that FQHCs may tell
their most vulnerable patients who cannot wait for ap-
pointments to seek care in the ED.26 It is also possible
that reductions in inpatient utilization and readmission
measures require PCMH capabilities that are not yet avail-
able in most FQHCs. For example, identifying high-risk
patients and optimizing care management systems, which
includes developing care plans and identifying and ad-
dressing barriers to achieving patients’ treatment goals,
are two areas in which sites were least likely to meet
NCQA’s standards. Further development of these capabil-
ities might help FQHCs achieve reductions in utilization
and expenditures.
Our mixed findings in terms of continuity of care, in

which continuity with the same provider was lower, but
continuity with the same practice was higher, in sites with
greater PCMH capabilities indicate that these sites are
more likely to provide care to patients consistently over
time, even if the patients do not always receive care from
the same provider. Such a pattern is expected when prac-
tices implement team-based care or expand same-day ac-
cess. Nevertheless, the magnitude of the differences be-
tween more advanced and less advanced sites is small.
Other studies commonly report clinically meaningful ef-
fects on patient outcomes when between-group differences
in continuity exceed 0.1 point on the index’s 0–1 scale.27

We found limited evidence of larger effects on patient
outcomes associated with increasing levels of PCMH ca-
pabilities. One possible explanation is that sites may have
under- or overstated their PCMH capabilities because of
lack of familiarity with NCQA’s updated (2011) PCMH
recognition standards, which were released several months
before the assessment. Measurement error associated with
PCMH capabilities might have led to the misclassification
of sites’ recognition levels, which could have biased the
results of these analyses toward finding no association. At
the same time, it is possible that the NCQA PCMH instrument
may not be optimally designed to detect these associations.
Our analyses used the 2011 recognition standards; however,
the instrument has continued to evolve over time in response
to stakeholder feedback.

Our study has several important limitations. First, the cross-
sectional, observational study design does not allow for infer-
ences about causality. Only longitudinal analyses assessing
changes in outcomes following PCMH recognition can address
the question of whether PCMH implementation may reduce
specialty care and acute care utilization and expenditures over
time. Second, although we adjusted for a large number of
observable beneficiary, site, and area characteristics, and we
used propensity score-weighting techniques consistent with best
practices,28 differences in unobserved characteristics such as
clinic leadership and access to resources could lead to spurious
associations between PCMH capabilities and beneficiary out-
comes. Third, the analysis was limited to Medicare and dually
eligible beneficiaries, which represent approximately 12% of
FQHC patients nationally,29 and study outcomes were derived
from Medicare claims data and do not include patient experi-
ence measures. The five process measures of quality used in the
analysis were selected because of the high prevalence of these
conditions among Medicare beneficiaries, and because each
screening test is recommended annually and is thus likely to
be sensitive to PCMH-related practice changes. Using addition-
al process measures could provide a more comprehensive as-
sessment. Fourth, data on PCMH capabilities were collected
using a self-reported, Web-based survey tool that could include
measurement error. Lastly, the 804 sites included in our study
were drawn from a convenience sample of applicants to a
PCMH initiative and may not be representative of typical
FQHC sites across the United States. Furthermore, a small
percentage of beneficiaries were dropped from the analysis to
improve the comparability of sites, which may also lessen
generalizability.
The associations found between PCMH capabilities and

increased FQHC visits, increased delivery of evidence-based
care for patients with diabetes, and higher continuity of care
with FQHC sites suggest that PCMHs may have beneficial
impacts on Medicare beneficiaries who receive care at
FQHCs. These findings provide some support for the efforts
of payers and policymakers to encourage implementation of
PCMHs within FQHCs. However, our study also suggests that
certain PCMH capabilities, including identifying high-risk
patients, effectively using care plans, and supporting self-care,
may be particularly difficult for FQHCs to develop despite
their overall high level of capabilities. Practice transformation
efforts involving FQHCs may need to consider strategies to
achieve these PCMH capabilities to help realize the anticipat-
ed reductions in utilization and expenditures over time.
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