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BACKGROUND: The Centers for Medicare & Medicaid
Services launched the 4-year Comprehensive Primary
Care Initiative (CPC Classic) in 2012 and its 5-year suc-
cessor, CPC Plus (CPC+), in 2017 to test whether improv-
ing primary care delivery in five areas—and providing
practices with financial and technical support—reduced
spending and improved quality. This is the first study to
examine long-term effects of a primary care practice
transformation model.
OBJECTIVE: To test whether long-term primary care
transformation—the 4-year CPC Classic and the first 2
years of its successor, CPC+—reduced hospitalizations,
emergency department (ED) visits, and spending over 6
years.
DESIGN: We used a difference-in-differences analysis to
compare outcomes for beneficiaries attributed to CPC
Classic practices with outcomes for beneficiaries attribut-
ed to comparison practices during the year before and 6
years after CPC Classic began.
PARTICIPANTS: The study involved 565,674 Medicare
fee-for-service beneficiaries attributed to 502 CPC Classic
practices and 1,165,284 beneficiaries attributed to 908
comparison practices, with similar beneficiary-, practice-,
and market-level characteristics as the CPC Classic
practices.
INTERVENTIONS: The interventions required primary
care practices to improve 5 care areas and supported their
transformation with substantially enhanced payment,
data feedback, and learning support and, for CPC+, added
health information technology support.
MAIN MEASURES: Hospitalizations (all-cause), ED visits
(outpatient and total), and Medicare Part A and B
expenditures.
KEY RESULTS: Relative to comparison practices, benefi-
ciaries in intervention practices experienced slower
growth in hospitalizations—3.1% less in year 5 and 3.5%
less in year 6 (P < 0.01) and roughly 2% (P < 0.1) slower
growth each year in total ED visits during years 3 through
6. Medicare Part A and B expenditures (excluding care
management fees) did not change appreciably.
CONCLUSIONS: The emergence of favorable effects on
hospitalizations in years 5 and 6 suggests primary care

transformation takes time to translate into lower hospi-
talizations. Longer tests of models are needed.
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INTRODUCTION

Payers around the country are testing the patient-centered
medical home (PCMH) and similar models and increasingly
paying for health care through alternative payment models that
reward quality and value.1–10 Researchers and practitioners
have warned that it takes time to transform care and shift
patient outcomes,1,11–13 but there have been no long-term
models (running for greater than five years) to assess whether
the generally minimal changes that have been documented in
outcomes such as emergency department visits and hospitali-
zations 1 actually improve with longer interventions. Against
this backdrop, it is important to understand how longer tests of
these models affect health care spending and utilization.
The Centers for Medicare & Medicaid Services (CMS)

launched the 4-year multipayer Comprehensive Primary Care
Initiative (CPC Classic) in October 2012; CPC Classic tested
whether it was possible to reduce spending and improve
quality by requiring primary care practices to improve care
delivery in five areas: (1) access to and continuity of care, (2)
planned care for preventive and chronic needs, (3) risk-
stratified care management, (4) engagement of patients and
their caregivers, and (5) coordination of care with patients’
other care providers. The model provided substantially en-
hanced payment, including a $20 per beneficiary per month
(PBPM) care management fee (CMF) from CMS in the first 2
years, and a $15 PBPM CMF in the last two years, as well as
data feedback and learning support. Across the country, 502
practices participated in CPC Classic. Over the 4-year initia-
tive, CPC Classic reduced the growth in hospitalizations by
about 1.6% and both total and outpatient ED visits by 2%
among CPCClassic practices relative to comparison practices,
but it did not appreciably alter Medicare Part A and B expen-
ditures. A favorable 1.7% (P = 0.06) reduction in
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hospitalizations emerged in year 1, but the estimated effect
was slightly smaller and not quite statistically significant in
years 2 through 4. The favorable impacts on ED visits became
more pronounced over time and were statistically significant
(P < 0.03) in the third and fourth intervention years.2,14,15

Building on the lessons of CPC Classic and other advanced
primary care models, in January 2017, CMS launched the 5-
year CPC+ model, which is the largest and most ambitious
primary care payment and delivery reform ever tested in the
USA.3 Table 1 shows the main features of the 2 models were

similar, with the notable differences being CPC+ (1) was
larger in size, (2) increased emphasis on aspects of compre-
hensiveness, including behavioral health integration and
assessing and addressing patients’ social support needs, (3)
allowed simultaneous participation in the Medicare Shared
Savings Program (SSP), and (4) for the more advanced care
transformation track: (a) added health information technology
support, (b) provided substantially higher enhanced payments
and progressively larger alternative to fee-for-service (FFS)
payments, and (c) required some more advanced care delivery

Table 1 Comparison of the CPC Classic and CPC+ Models

CPC classic CPC+

Model
Model duration 4 years (October 2012–December 2016) 5 years (January 2017–December 2021)

This analysis covers the first two years.
Baseline year October 2011–September 2012 January 2016–December 2016
Initiative years October 2012–December 2016 January 2017–December 2018
Care delivery requirements (1) access to and continuity of care, (2) planned

care for preventive and chronic needs, (3) risk-
stratified care management, (4) engagement of
patients and their caregivers, and (5) coordina-
tion of care with patients’ other care providers

(1) access and continuity, (2) care management, (3)
comprehensiveness and coordination, (4) patient and
caregiver engagement, and (5) planned care and
population health.
CPC+ increased the emphasis on aspects of
comprehensiveness, including behavioral health
integration and assessing and addressing patients’
social support needs.
CPC+ includes two tracks with different levels of
care delivery requirements and payment approaches
to meet the diverse needs of participating practices.
Track 2 practices are required to provide more
enhanced care delivery approaches to better support
patients with complex needs than Track 1 practices
and they receive higher payments.

Reach
Partners CMS

39 other private and public payers
CMS
79 other private and public payers
68 health IT vendors

Number of regions 7 18
Number of intervention practices 502 3070 (1504 in Track 1 and 1566 in Track 2)
Number of beneficiaries served Over 2.5 million Over 17 million

Supports
Average of risk adjusted care management

fees PBPM *
From CMS: $20 in first two years, $15 in last
two years; lower from other payers

From CMS: $15 for Track 1, $28 PBPM for Track
2; lower from other payers.

Median enhanced funding per practice (also
calculated per primary care practitioner) in
the latest model year (4 for CPC, and 2 for
CPC+)†,‡

$179,519 (or $50,189 per practitioner), or 10%
of practice revenue

Track 1: $122,065 (or $42,964 per practitioner), or
10% of practice revenue.
Track 2: $263,606 (or $66,424 per practitioner), or
15% of practice revenue.

Payments other than CMFs† Share in any savings after covering CMFs
starting in Year 2, offered by Medicare FFS
and two-thirds of other payers

Payments for performance on cost, utilization, and/
or quality measures, offered by Medicare FFS and
94% of other payers. Unlike CPC Classic, CPC+
practices also have the option to participate in
Medicare SSP. If they do, they can earn shared
savings from that program but are not eligible for
performance based payments from CPC+ because of
CMS rules that prohibit “double dipping.”
Alternative to FFS payments starting in CPC+ Year
1 by CMS and 22% of payer partners in Year 2 for
Track 2. A portion of FFS payments was converted
to lump sum payments regardless of visits.

Non-financial supports Data feedback, learning support Data feedback, learning support, and health IT
vendor support.

Abbreviations: CMFs, care management fees; CMS, Centers for Medicare & Medicaid Services; CPC Classic, Comprehensive Primary Care initiative;
CPC+, Comprehensive Primary Care Plus; IT, information technology; PBPM, per beneficiary per month
*CMS risk adjusts CMFs based on beneficiaries’ hierarchical condition category score, which is a claims-based measure of risk for subsequent
expenditures
†Numbers reported in the CPC+ column apply to all practices that joined CPC+ in 2017 and are not limited to the CPC Classic alumni
‡The enhanced funding included CMFs and performance-based payments. In Year 2 of CPC+, CMFs represented 90% of total enhanced funding
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approaches. CMS offered all CPC Classic practices participa-
tion in CPC+ if they met basic eligibility criteria after CPC
Classic ended, and 85% began participating in CPC+ when it
started in 2017, with 83% of those participating in the more
advanced care transformation track.
This study takes advantage of these unusually long combined

models to examine the longer-term effects of primary care
transformation on expenditures and service use for Medicare
FFS beneficiaries.We examine effects over 6 years—the 4 years
of CPC Classic, reported earlier,2,14,15 and the 2 years after,
which for most practices included 2 years of participation in
CPC+.3 We hypothesized that favorable effects with primary
care transformationwould emerge or remain the same over time.

METHODS

Evaluation Design

To measure the effects of primary care transformation on
service use and spending, we followed the CPC Classic initial
design (as reported earlier14,15) that compared changes in
outcomes from the year before CPC Classic began (baseline
period) to the 6-year period after it began (intervention period),
between Medicare FFS beneficiaries served by intervention
practices (defined as those that began CPC Classic and were
still participating during the second quarter) and those served
by matched comparison practices. Table 1 shows the time
period of this analysis. We focused on Medicare FFS benefi-
ciaries because their claims data are timely, accurate, and
available through CMS. We used propensity score matching
to ensure pre-intervention similarity between intervention and
comparison practices across beneficiary, practice, and market
characteristics. Matching variables included beneficiaries’
characteristics (such as age, sex, HCC scores, and prior ex-
penditures and service use); practice-level characteristics (such
as meaningful use of electronic health records, number of
clinicians, and percentage of clinicians with a primary care
specialty); and characteristics of the practice’s market (such as
mean county income). We selected as many as 5 comparison
practices for each CPC Classic practice. (For details on
matchingmethods, see Section 3 in the supplemental appendix
in Dale et al. [2016]. 14 Results from tests examining the
sensitivity of our analyses to the definition of the comparison
group and differential changes between the treatment and
comparison group over time (for example, in sample compo-
sition) for the four years of CPC Classic were similar to the
main analysis. For details on these tests and results, see
Chapter 8 of the CPC Classic fourth annual evaluation
report2).
Medicare FFS beneficiaries were attributed quarterly to

CPC and comparison practices that delivered the largest share
of their primary care visits during a 2-year look-back period.
We then used an intent-to-treat (ITT) design to assign benefi-
ciaries to practices; that is, once we had attributed beneficiaries
to a practice (intervention or comparison) at any time during

the intervention period, they remained in the analysis sample
as long as they met the eligibility criteria (alive and enrolled in
Medicare Part A and Part B with Medicare as the primary
payer and not in a health maintenance organization). The
appendix explains the attribution and ITT design in detail.

Outcomes

We constructed 4 main outcomes from Medicare claims and
enrollment data: (1) Medicare Part A and Part B expenditures
excluding enhanced payments made for CPC Classic or
CPC+; (2) hospitalizations; (3) outpatient emergency depart-
ment (ED) visits; and (4) total ED visits. We also examined
impacts on expenditures by service category: (1) inpatient, (2)
outpatient, (3) physician, (4) home health, (5) hospice, (6)
skilled nursing facility, and (7) durable medical equipment.

Statistical Analysis

We implemented a difference-in-differences model that com-
pares the mean change in outcomes from the year before the
start of CPC Classic to the 6 years after between 2 groups: (1)
beneficiaries served by the CPC Classic practices and (2)
beneficiaries served by comparison practices. We used (1)
linear regressions for Medicare Part A and Part B expenditures
and (2) zero-inflated negative binomial regressions for hospi-
talizations, outpatient ED visits, and overall ED visits to
account for a large percentage of zeroes. The regressions
controlled for beneficiary, practice, and market characteristics
observed at baseline to net out observable preexisting baseline
differences between CPC Classic and comparison beneficia-
ries that remained after propensity score matching and to
increase the precision of the estimates. Estimated standard
errors accounted for beneficiary outcomes clustered at the
practice level and for weighting. The overall weights were
equal to the product of 2 separate weights that accounted for
(1) the share of the year for which the beneficiary’s data were
observed and (2) the matching (which adjusts for the number
of comparison practices matched to each CPC practice). We
performed all statistical analyses with Stata software (version
15.1). We provide P values for all estimates and consider P
value < 0.10 to be statistically significant.

RESULTS

Practices Included in the Study Sample

The analysis included 497 practices participating at the end of
CPC Classic’s first quarter and 908 similar comparison prac-
tices. The intervention and comparison practices had similar
practice characteristics during baseline (Table 1 in Dale et al.
[2016]14), and similar trajectories of Medicare expenditures,
hospitalizations, outpatient ED visits, and total ED visits in the
2 years before CPC Classic began (Fig. 1).
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Beneficiaries Included in the Study Sample

The original sample included all beneficiaries attributed to
CPC Classic (565,674) and their comparison practices
(1,165,284), from the baseline period until the fourth interven-
tion year (October 2012 to December 2016). For the 2 years
after CPC Classic ended (January 2017 to December 2018),
we followed the beneficiaries already assigned in the fourth-
year analysis sample into their fifth and sixth years with the
same intervention or comparison status as in CPC Classic.
Tables 2 and 3 show that the intervention and comparison
groups were similar on the baseline beneficiary characteristics
and outcomes, respectively.

Difference-in-Differences Estimates for Main
Outcomes
Effects on Hospitalizations. Over 6 years of primary care
transformation, we found that relative to comparison
practices, beneficiaries in intervention practices experienced
slower growth in hospitalizations (−2.2%, P = 0.02) compared
to baseline. The estimates were smaller in the first 4 years
(−1.7% or less) and were generally not statistically significant.
The favorable effects increased to 9 fewer hospitalizations per
1000 beneficiaries (−3.1%, P = 0.01) in year 5, and 11 fewer
hospitalizations per 1000 beneficiaries (−3.5%, P < 0.01) in
year 6 (Table 4 and Fig. 2).

Effects on ED Visits. Relative to comparison practices,
beneficiaries in intervention practices experienced slower
growth in total ED visits (−2.0%, P = 0.01) over 6 years of
primary care transformation. The favorable effects became
sizeable and statistically significant starting in year
3—increasing gradually from 15 fewer visits per 1000 bene-
ficiaries (−2.0%, P = 0.01) in year 3 to 20 fewer visits per 1000
beneficiaries (−2.6%, P = 0.01) in year 6 (Table 4 and Fig. 2).
Similarly, beneficiaries in intervention practices experi-

enced slower growth in outpatient ED visits (−1.8%, P =
0.07) relative to comparison practices. Like the total ED visits,
the estimates became sizeable and statistically significant
starting from year 3. The favorable effects were 13 fewer visits
per 1000 beneficiaries (−2.5%, P = 0.01) in year 3, 11 fewer
visits per 1000 beneficiaries (−2.2%, P = 0.05) in year 4, and
12 fewer visits per 1000 beneficiaries (−2.2%, P = 0.09) in
year 5. The favorable estimate of 8 fewer visits per 1000
beneficiaries (−1.6%, P = 0.24) in year 6 was not statistically
significant (Table 4 and Fig. 2).

Effects on Overall Expenditures. Over the 6 years of primary
care transformation, intervention and comparison practices
had similar Medicare Part A and B FFS expenditures
excluding additional payments from CPC Classic and CPC+
(Table 4 and Fig. 2).

Figure 1 Quarterly trends in unadjusted average Medicare expenditures, hospitalizations, outpatient ED visits, and total ED visits in the 2 years
before CPC Classic began. Source: Analyses of Medicare claims data from October 2008 through December 2012. Notes: The figure shows
actual, unadjusted average expenditures, hospitalizations, outpatient ED visits, and total ED visits in the 2 years before CPC Classic began.
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Table 2 Baseline Characteristics of Beneficiaries Included in the Research Sample*,†

Measure Intervention mean‡ (N =
565,674)

Comparison mean‡ (N =
1,165,284)

Intervention-comparison
difference

Standardized
difference

Age
Younger than 50 6.1 6.7 -0.6 0.03
50–64 16.7 16.8 -0.2 0.00
65–74 41.2 41.0 0.2 -0.01
75–84 24.8 24.8 0.0 0.00
85 or older 11.2 10.7 0.6 -0.02

Race
White 90.6 91.0 -0.4 0.02
Black 4.4 4.5 -0.2 0.01
Native American 1.8 1.1 0.7 -0.06
Other 3.3 3.4 -0.1 0.01
Male 41.7 42.1 -0.4 0.01

Original reason for Medicare eligibility
Age 78.5 77.3 1.2 -0.03
Disabled 21.3 22.6 -1.2 0.03
ESRD 0.1 0.1 0.0 0.00
Dually eligible for Medicare

and Medicaid
11.4 13.1 -1.7 0.06

HCC score (continuous
measure)§

1.0 1.0 0.0 0.01

HCC score originally missing
and imputed

9.7 9.6 0.2 -0.01

Abbreviations: CMS, Centers for Medicare & Medicaid Services; ESRD, end-stage renal disease; FFS, fee-for-service; HCC, hierarchical condition
category
*Source is Medicare claims and enrollment data for October 2011 through December 2018. We were able to obtain the baseline characteristics for
beneficiaries who were added to the sample in later years but were not eligible at baseline using the following approach: (1) for race, gender and
original reason for Medicare eligibility at baseline, we used data from the time the beneficiary first became eligible; (2) we calculated age using the
date of birth reported; (3) for dual eligibility, we conservatively assumed that these beneficiaries were not dual eligible at baseline; (4) for HCC scores,
we imputed the baseline (2011) scores for these beneficiaries, specifically by using the average (non-missing) HCC score of 66-year-old beneficiaries
for beneficiaries with missing HCC scores who were 65 years or older and the average (non-missing) HCC scores for beneficiaries below age 65 for
beneficiaries with missing HCC scores who were under age 65
†Data are percentages unless noted
‡Means (rounded to one decimal place) were weighted to account for (1) the share of the year for which the beneficiary’s data were observed and (2)
the matching (for beneficiaries in comparison practices only)
§HCC scores are a measure of risk for subsequent expenditures. CMS calculates them such that the average for the Medicare FFS population
nationally is 1.0. A patient with a risk score of 1.30 is predicted to have expenditures that would be approximately 30% above the average, whereas a
patient with a risk score of 0.70 is expected to have expenditures that would be approximately 30% below the average

Table 3 Baseline Outcomes of Beneficiaries in the Research Sample Who Had Baseline Data*

Measure Intervention mean† (N
= 442,709)

Comparison mean† (N
= 954,199)

Intervention-comparison
difference

Standardized
difference

Main outcomes
Medicare expenditures without fees

(PBPM)
$574.2 $578.3 −$4.1 0.00

Hospitalizations (per 1000
beneficiaries per year)

227.6 228.8 −1.2 0.00

Total ED visits (per 1000
beneficiaries per year)

556.3 580.4 −24.1 0.02

Outpatient ED visits (per 1000
beneficiaries per year)

417.4 440.5 −23.2 0.02

Other outcomes: expenditures by service category (PBPM)
Inpatient expenditures $196.9 $192.4 $4.5 −0.01
Outpatient expenditures $97.2 $103.1 −$5.8 0.02
Physician expenditures $199.6 $195.0 $4.6 −0.01
Skilled nursing expenditures $29.6 $31.8 −$2.3 0.01
Home health expenditures $26.3 $30.3 −$4.0 0.04
Hospice expenditures $2.0 $2.4 −$0.5 0.01
Durable medical equipment

expenditures
$22.5 $23.2 −$0.7 0.01

Abbreviations: ED, emergency department; PBPM, per beneficiary per month
*Medicare claims and enrollment data for October 2011 through December 2018. The baseline outcomes are not available for beneficiaries who were
added to the sample in later years but were not eligible at baseline
†Means (rounded to one decimal place) were weighted to account for (1) the share of the year for which the beneficiary’s data were observed and (2)
the matching (for beneficiaries in comparison practices only)
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The results were robust when using alternative regression
specifications (such as models that trimmed high-cost cases)
and we did not find any evidence for variation in impacts by
practice type for the four years of CPC Classic (see chapter 8
of the CPC Classic fourth annual evaluation report).2

Difference-in-Differences Estimates for
Expenditures by Service Category

Over the 6 years of primary care transformation, the cumula-
tive and yearly estimates indicate that the interventions had no

statistically significant effects on Medicare inpatient, physi-
cian, home health, or durable medical equipment expenditures
for FFS beneficiaries. Despite the slower growth in hospital-
izations, the effect of the interventions on inpatient expendi-
tures was not statistically significant. Although the interven-
tions led to slightly lower outpatient and skilled nursing facil-
ity expenditures over the 6-year period, they also led to in-
creased physician and hospice expenditures (Appendix
Table 1).

Table 4 Regression-Adjusted Means and Difference-in-Differences Estimates for Expenditures and Service Use Among Attributed Medicare
Fee-for-Service Beneficiaries, Annual and 6-Year Cumulative Estimates†

Intervention
mean

Comparison
mean

Difference-in-
differences estimate
(SE)

Difference-in-differences
estimate in percentage‡

90% confidence
interval

P
svalue

Medicare expenditures (PBPM)
Medicare Part A and B expenditures excluding enhanced payments made for CPC Classic or CPC+
Baseline $574 $578 NA NA NA NA
Y1 $774 $796 −$17.8*** ($6.6) −2.3%*** (−$28.7, −$7.0) 0.01
Y2 $802 $817 −$10.5 ($6.9) −1.3% (−$21.8, $0.9) 0.13
Y3 $837 $845 −$3.4 ($7.6) −0.4% (−$15.9, $9.1) 0.65
Y4 $857 $862 −$1.3 ($8.4) −0.1% (−$15.0, $12.5) 0.88
Y5 $905 $915 −$6.3 ($8.4) −0.7% (−$20.2, $7.6) 0.45
Y6 $946 $955 −$5.2 ($9.5) −0.5% (−$20.8, $10.5) 0.59
Y1–Y6 $857 $868 −$7.2 ($6.4) −0.8% (−$17.8, $3.3) 0.26

Service use (per 1000 beneficiaries per year)
Hospitalizations
Baseline 228 229 NA NA NA NA
Y1 309 316 −5.4* (2.9) −1.7%* (−10.2, −0.6) 0.07
Y2 295 301 −5.0 (3.3) −1.7% (−10.5, 0.5) 0.13
Y3 302 306 −2.7 (3.3) −0.9% (−8.2, 2.8) 0.41
Y4 294 301 −5.2 (3.4) −1.7% (−10.8, 0.4) 0.13
Y5 288 298 −9.1*** (3.5) −3.1%*** (−14.9, −3.3) 0.01
Y6 303 315 −11.0*** (3.9) −3.5%*** (−17.5, −4.6) 0.00
Y1–Y6 298 306 −6.8** (2.9) −2.2%** (−11.6, −1.9) 0.02

Total ED visits, including observation stays
Baseline 556 580 NA NA NA NA
Y1 678 710 −7.8 (5.5) −1.1% (−16.8, 1.2) 0.15
Y2 693 723 −5.9 (5.8) −0.8% (−15.4, 3.6) 0.31
Y3 717 756 −14.9** (6.0) −2.0%** (−24.7, −5.1) 0.01
Y4 709 749 −15.3** (6.5) −2.1%** (−25.9, −4.6) 0.02
Y5 723 766 −18.0** (7.7) −2.4%** (−30.7, −5.3) 0.02
Y6 733 776 −19.7** (8.0) −2.6%** (−32.9, −6.4) 0.01
Y1–Y6 710 749 −14.3** (5.6) −2.0%** (−23.6, −5.1) 0.01

Outpatient ED visits, including observation stays
Baseline 417 441 NA NA NA NA
Y1 466 492 −2.3 (4.7) −0.5% (−10.1, 5.5) 0.63
Y2 489 515 −3.0 (5.1) −0.6% (−11.5, 5.4) 0.55
Y3 503 539 −13.1** (5.4) −2.5%** (−22.0, −4.3) 0.01
Y4 502 536 −11.3** (5.7) −2.2%** (−20.6, −1.9) 0.05
Y5 514 549 −11.5* (6.9) −2.2%* (−22.8, −0.2) 0.09
Y6 515 547 −8.2 (6.9) −1.6% (−19.5, 3.2) 0.24
Y1–Y6 500 532 −8.9* (5.0) −1.8%* (−17.1, −0.7) 0.07

Sample sizes
Number of

practices
497 908

Number of
beneficiaries

565,674 1,165,284

Number of
beneficiary years

2,974,499 6,119,286

Abbreviations: CPC, Comprehensive Primary Care; CPC+, Comprehensive Primary Care Plus; ED, emergency department; FFS, fee-for-service; NA,
not applicable; PBPM, per beneficiary per month; SE, standard error; Y, year
† Data source is Medicare claims data for October 2011 through December 2018. Estimates are regression-adjusted for baseline beneficiary
characteristics and baseline practice characteristics. We based each estimate on a difference-in-differences analysis, and each reflects the difference in
the regression-adjusted average outcome for attributed Medicare FFS beneficiaries in intervention practices in years 1 to 6 compared with baseline,
relative to the same difference over time for attributed Medicare FFS beneficiaries in comparison practices
‡ To calculate these percentages, we divided the difference-in-differences estimate by the mean for the outcome in the intervention group minus the
difference-in-differences estimate
*/**/*** Significantly different from zero at the 0.10/0.05/0.01 levels, two-tailed test
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DISCUSSION

Results from this analysis provide the first estimates of long-
term effects of primary care transformation on expenditures
and service use outcomes. We examined 6 years of expendi-
tures and utilization data, combining 4 years of CPC Classic,
followed by the first 2 years of CPC+.
We found that the intervention had a favorable reduction of

2% on hospitalizations over the full 6-year period, which was
driven by annual estimates that emerged in the fifth year
(−3.1%) and persisted into the sixth year (−3.5%). In addition,
the favorable reductions in total ED visits and outpatient ED
visits (approximately −2% each) that were observed in years 3
and 4 of the CPC Classic intervention also persisted in the fifth
and sixth follow-up years.
The temporal pattern of effects on ED visits and hospitali-

zations is consistent with our expectations about how primary
care transformation works—outcomes like ED visits could be

easier to improve in the short run, which would explain the
quick emergence of favorable effects, whereas a longer time
horizon may be needed to see improvements in outcomes like
hospitalizations. Because most CPC Classic practices (85%)
joined CPC+ in 2017 (and continued participating in 2018),
these favorable effects reflect the 4 years of CPC Classic and
the 2 years of CPC+. We cannot determine how much of the
effects is attributable to the lagged effects of CPC Classic
versus the additional years of support through CPC+. Al-
though CPC+ did not lead to significant favorable improve-
ment in outcomes (particularly hospitalizations) in its first 2
years across the full sample of participating practices (includ-
ing those that were new to CPC+ as well as those that partic-
ipated previously in CPC Classic),3 CPC+ may have provided
important support to continue the work begun in CPC Classic
for the CPC Classic practices that joined.

Figure 2 This figure shows the estimated effects on expenditures and service use, by year. The estimate of the effect, denoted by a separate
triangle for each intervention year, is equal to the difference in mean outcomes between attributed Medicare FFS beneficiaries in the

intervention and comparison group practices in any year since CPC Classic began, minus the average difference between the two groups
during the baseline period. The estimates are regression adjusted to control for baseline differences in beneficiary and practice characteristics
between the intervention and comparison groups. The dashed lines indicate the 90% confidence interval. Source: Medicare claims data for
October 2011 through December 2018. Abbreviations: CI, confidence interval; ED, emergency department; FFS, fee-for-service: Y, year.
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Although the favorable effects on hospitalizations in the
fifth and sixth years are promising, they did not translate to a
discernable impact on Medicare Part A and Part B expendi-
tures. There are two potential explanations. First, despite the
strong favorable effects on hospitalizations in years 5 and 6,
the magnitude of the corresponding favorable effects with
inpatient expenditures in these years was small (and not sta-
tistically significant). This suggests that the avoided hospital-
izations were relatively less severe and thus less costly. Sec-
ond, there were offsetting estimated increases in physician and
hospice expenditures.
Finally, even the impacts on hospitalizations and emergen-

cy department use that we do observe are modest in size. It is
possible that impacts might be larger if primary care practices
had stronger incentives or if there were incentives for other
providers (including hospitals and specialists) who care for the
same patients. Also, beneficiaries were not rewarded for tak-
ing better care of themselves or seeking higher-value providers
or services. Finally, comparison practices’ outcomesmay have
improved due to other efforts to transform primary care (for
example, through the increase in penalties for high readmis-
sion rates); this may have made it difficult for the intervention
practices to generate reductions in savings or service use
relative to the comparison practices.
This study has two main limitations. First, because the

design is not experimental, unobservable differences between
the intervention and comparison practices could bias the esti-
mated effects. For example, Daw and Hatfield show that
regression to the mean can lead to bias in studies with com-
parison group designs (like this one) that match on pre-period
outcomes; they also point out that this issue is especially
problematic when the difference in out comes between poten-
tial comparisons and selected comparisons is large.16 Howev-
er, the average outcome values in the group of potential
comparison practices (pre-matching) and selected comparison
practices (post-matching) in this study were small,14 suggest-
ing that regression to the mean is not likely to substantially
bias these results.
Second, findings from CPC Classic and the start of the

CPC+ model, with the unique set of practices and patients,
may not generalize to other payers, primary care models, or
participants with different eligibility requirements, model
rules, and supports. Future research should observe these
practices for the final 3 years of CPC+ and test long-term
effects for other primary care transformation models.

CONCLUSION

This study’s findings have important implications for how
payers and policymakers should test and assess primary care
reform over longer periods. The results suggest that primary
care transformation may reduce ED visits quickly, that it could
take 5 years of robust support to reduce hospitalizations, and
that reducing total health care spending may require longer or

new approaches. More research is needed to follow these
practices over the remaining 3 years of CPC+ and to examine
other primary care transformation approaches to see if similar
temporal patterns are found.
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