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ABSTRACT Policy makers are increasingly using performance feedback that
compares physicians to their peers as part of payment policy reforms.
However, it is not known whether peer comparisons can improve broad
outcomes, beyond changing specific individual behaviors such as reducing
inappropriate prescribing of antibiotics. We conducted a cluster-
randomized controlled trial with Blue Cross Blue Shield of Hawaii to
examine the impact of providing peer comparisons feedback on the
quality of care to primary care providers in the setting of a shift from fee-
for-service to population-based payment. Over 74,000 patients and eighty-
eight primary care providers across sixty-three sites were included over a
period of nine months in 2016. Patients in the peer comparisons
intervention group experienced a 3.1-percentage-point increase in quality
scores compared to the control group—whose members received
individual feedback only. This result underscores the effectiveness of peer
comparisons as a way to improve health care quality, and it supports
Medicare’s decisions to provide comparative feedback as part of recently
implemented primary care and specialty payment reform programs.

I
n the quest for a health care system that
maximizes the value of care, policymak-
ers have used various types of incentives
directed at clinicians. However, most di-
rect pay-for-performance incentives that

were focused on quality improvement have pro-
duced mixed results.1–5 Consequently, policy
makers recently began using behavioral science,
includingprinciples frompsychology andbehav-
ioral economics, to guide the design of financial
and nonfinancial interventions. One promising
nonfinancial strategy for improving quality is to
provide feedback to clinicians about their perfor-
mance relative to that of their peers.6–8

Recent programs introduced by Medicare
include peer comparisons feedback together
with changes in payments. Examples include
the Comprehensive Primary Care Plus program
and the Oncology Care Model, both of which
provide peer comparisons feedback to physician

groups.9,10 Other payers have also done so as part
of payment programs.
Policy makers are enthusiastic about using

peer comparisons to stimulate practice change
for good reason, which is supported by the psy-
chology of clinician behavior. The psychology
principle of relative social ranking states that
people care about how they compare to others
in close proximity or within the same group.11–13

Intervention designs that use this principle
may be particularly effective among clinicians.
Would-be physicians must navigate a rigorous
selection process throughout medical training,
and the process of selecting students formedical
school and residency is based on choosing those
who excel in various types of peer comparisons.
In addition, professional norms are strong in
medicine: Professional societies and certifica-
tion boards disseminate guidelines that are fre-
quently used to judge clinicians’ practice.12
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However, despite thenationwide rolling out of
programs that emphasize broad outcomes of
health care costs and quality, peer comparisons
have mostly been tested in clinical contexts that
focus on improving a single behavior—such as
decreasing the inappropriate prescribing of anti-
biotics, opioids, or antipsychotics.6–8,14–17 These
discrete decisions inherently have a narrow
scope, and the application of peer comparisons
to broader settings and outcome metrics may
yield different results. Furthermore, these inter-
ventions were compared to “no feedback” as a
control, not to feedback on individual perfor-
mance. Thus, policy makers seeking to design
future programs lack evidence on the impact
of peer comparisons on broader measures of
quality or cost and their effect relative to that
of providing individual feedback alone.
In this study we worked with the HawaiiMedi-

cal Services Association (HMSA) (that is, Blue
Cross Blue Shield of Hawaii) to compare the
effectiveness in improving the quality of care
provided by primary care providers of individual
feedback alone versus such feedback accompa-
nied by peer comparisons.

Study Data And Methods
Setting The HMSA has a majority market share
within Hawaii. The health caremarket in Hawaii
is generally fragmented,with no large integrated
delivery systems for primary care that have long
experience with risk-based contracting.Years of
high annual growth in health care costs led the
leaders of the association to seek a new primary
care payment system.
We conducted a cluster-randomized con-

trolled trial among eighty-eight primary care
providers and four primary care organizations
that participated in the new payment system,
called thePopulation-BasedPayments for Prima-
ry Care system. Participating primary care pro-
viders and organizations served patients in the
four different plan types offered by the HMSA:
Medicare Advantage, Medicaid managed care,
commercial health maintenance organizations
(HMOs), and non-HMO commercial plans.18

Participants Patient inclusion criteria in-
cluded enrollment in at least nine of the twelve
months in 2015 in a commercial HMO, non-
HMO commercial plan, or Medicaid managed
care plan and attribution to a primary care orga-
nization and provider (based on the attribution
logic defined in protocol exhibit 1 in the online
appendix)19 that participated in the first wave of
thePopulation-BasedPayments for PrimaryCare
system. Patients of primary care providers in the
following specialties were eligible for inclusion:
internal medicine, general practice, family med-

icine, pediatrics, advanced practice registered
nurses (APRNs), and physician assistants.
Study Design Details of the study design and

interventions are presented below and in the
protocol supplement in the appendix.19 In sum-
mary, we collaborated with the HMSA to test the
impact of a peer comparisons intervention on
quality within the initial pilot test of the Popula-
tion-BasedPayments for PrimaryCare system for
primary care providers and organizations in
Hawaii.20 All primary care providers and organ-
izations in this study were among the first group
of participants in the system.
We randomly assigned patients based on their

attributed primary care provider to one of three
groups: a control group in which providers re-
ceived individual feedback alone, an interven-
tion group whose members received peer com-
parisons feedback (which by necessity also
included individual feedback), and an interven-
tion group whose members received peer com-
parisons feedback and a shared patient–primary
care provider incentive for glycemic control
among patients with diabetes. The effectiveness
of the interventions was assessed after nine
months.
This pragmatic study was part of a broader

quality improvement initiative led by HMSA
leaders. The leaders and the study authors con-
ducted in-person sessions with clinician and ad-
ministrative leaders from all eligible primary
care organizations to describe study procedures
and answer questions. The study protocol, in-
cludingawaiverof informedconsent forpatients
and physicians, was approved by the Institution-
al Review Board at the University of Pennsylva-
nia (for the study protocol, see the appendix).19

Interventions
▸ GROUP 1, INDIVIDUAL FEEDBACK ALONE: In

the first group, primary care providers and or-
ganizations received a dashboard with feedback
on individual performance on cost and quality
metrics, but they were not “pushed” any infor-
mation by email (see protocol exhibit 2 in the
appendix).19 The dashboardwas designed to sim-
plify interpretation of the information, increase
its salience, and create a stronger tie between
actions and resulting improvements in out-
comes. Patients of primary care providers in this
group did not participate in any other interven-
tion and served as an “active” control for the
combined peer comparisons groups.
▸ GROUP 2, PEER COMPARISONS FEEDBACK:

In the second group, primary care providers and
organizations received peer comparisons in ad-
dition to individual feedback. Each organiza-
tion’s andclinician’s performancewashighlight-
ed on cost and quality metrics included in the
Population-Based Payments for Primary Care
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system, with a histogram or scatterplot used to
depict performance relative to that of other or-
ganizations and providers (dashboard examples
are in protocol exhibits 3 and 4 in the appen-
dix).19 This feedback was delivered by email
weekly for four weeks and then biweekly for thir-
ty-threeweeks (for the schedule, see the protocol
supplement, section 5, Study Interventions, in
the appendix),19 starting April 1, 2016. The email
messageswere sent to theprimary care providers
with performance figures for two to three mea-
sures (which varied for each mailing date) and
a link to the dashboard log-in page. In this fash-
ion, the peer comparisons intervention also in-
cluded the “push” of the comparative data to the
primary care providers. The peer comparisons
dashboard was intended to use the behavioral
principle of relative social ranking as amotivator
to improve performance on quality and cost
metrics.
▸ GROUP 3, PEER COMPARISONS FEEDBACK

PLUS SHARED DIABETES INCENTIVE: In the third
group, in addition to the peer comparisons in-
tervention delivered to the providers in group 2,
patients with poorly controlled diabetes and
their attributed primary care providers were
each eligible for $75 three and six months after
enrollment in the program if the patient’s hemo-
globin A1c went down by at least 0.5 points from
baseline or achieved a value of 9.0 or lower (see
protocol exhibits 5 and 6 in the appendix).19

However, the third group failed to engage pa-
tients adequately in baseline HbA1c testing, so
participation in the shared patient–primary care
provider incentive was low: Only forty patients
(13 percent of eligible patients) completed base-
line testing and received the associated incen-
tives. Consequently, we combined the two inter-
vention groups and analyzed them together as
the combined peer comparisons feedback group
(for an analysis using the original design, see the
appendix).19 The group with individual feedback
alone served as the control group, highlighting
the differences between the group whose prima-
ry care providers received individual feedback
alone and that whose providers also received
peer comparisons feedback. To align with this
change, the primary outcome was also changed
from improvement in HbA1c among patients
with poorly controlled diabetes to a composite
quality score among all patients across metrics
included in the Population-Based Payments for
Primary Care system. Both of these changes to
the analytic planweremade to the study protocol
after the start of the trial, but before analysis was
started (see the protocol supplement in the ap-
pendix).19

Randomization Patients were randomly as-
signed by attributed primary care provider to

the control group or one of the two intervention
groups in a 1:1:1 ratio, stratified by primary care
organization. Study participants and operation-
al staff members were not blinded to group as-
signment, because knowledge of the interven-
tion and access to the peer comparisons data
were essential to the intervention’s mechanism,
but the study authors remained blinded until all
follow-up data were obtained and primary anal-
yses were finalized.
Outcomes The primary outcomewas the 2016

composite quality score that indicated the prob-
ability of achieving a quality measure for which
a patient was eligible. The composite quality
score included thirteenpooled individual quality
measures based on those in the Healthcare Ef-
fectiveness Data and Information Set that had
also been incentivized in the HMSA’s prior qual-
ity program. Thus, we had available the pre- and
post-intervention data required to adjust for pre-
intervention performance on measures (see the
protocol supplement in the appendix).19 An im-
provement in quality would require the mean
probability of achievement to increase across
all eligible measures, not just a single measure.
Only measures for which the patient was eligi-

ble were included in the analysis, and eligibility
was defined by patient characteristics and diag-
nosis. For example, diabetes measures were re-
stricted to patients with diabetes.
Secondary outcomes included the probability

of achieving each individual quality measure,
spending on primary care services, and HbA1c
for eligible patients with poorly controlled dia-
betes (as defined by the protocol in the ap-
pendix).19

Baseline Variables Control variables includ-
ed characteristics of the primary care provider
(age, sex, practice site location in an urban ZIP
code, specialty, location of residency in Hawaii
versus another US state, and medical school in
Hawaii versus another US state or another coun-
try), primary care provider panel (plan typemix,
sex mix, number of attributed patients, average
patient age, and average Episode Risk Group
score), and patient characteristics (age, sex, Ep-
isode Risk Group score, plan type, residence in
an urban ZIP code or one whose population had
low education or low income levels, interactions
between age and sex, and the proportion of eli-
gible quality measures achieved in 2015).21 A
commercially available risk score, the Episode
Risk Group score is intended to stratify individ-
uals based on their predicted health care use and
spending.21 In this study the score was calculated
using baseline 2014–15 data.
Statistical Analysis Although randomiza-

tion occurred at the level of the primary care
provider, the unit of analysis was the patient-
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measure (that is, each measure for which each
patient was eligible) for all primary and second-
ary outcomes.We used 2015 baseline attribution
in the 2016 intervention year to remove the
chance that changes in patient attribution to
primary care providers could confound the anal-
ysis (that is, ours was an intention-to-treat de-
sign). The primary analysis used a linear proba-
bility model to estimate the probability of
achieving quality measures for which each pa-
tient was eligible (of the thirteen individualmea-
sures included in the study) in 2016.20–23 The
model adjusted for the baseline variables de-
scribed above and for fixed-effects indicators
for each quality measure, the baseline propor-
tion of eligible measures achieved in 2015 by the
patient (to increase statistical power), and the
treatment-group indicator (to give the primary
effect of interest). Standard errors were clus-
tered by primary care provider to account for
repeated measures from cluster randomization
at the level of the primary care provider and used
theHuber-White correctionwith an independent
working correlation structure.20–22,24,25 All hy-
pothesis tests used an α of 0.05 and were
two-sided.We adjusted for multiple testing in a
secondary analysis of individualmeasure perfor-
mance that used the Holm-Bonferroni cor-
rection.26

Secondary outcomes for primary care spend-
ing and HbA1c results were not adjusted for
multiple testing.We estimated the risk-standard-
ized proportion of evidence-based measures
achieved to display findings on the original scale
of the data.
We conducted additional analyses that exam-

ined the effect of the intervention on patients
enrolled in Medicare Advantage or Medicaid
managed care (relative to those enrolled in com-
mercial HMO or non-HMO plans) and patients
whose primary care providers had lower versus
higher baseline quality (by adding an interaction
between the intervention arm and baseline qual-
ity scores). These additional analyses were not
prespecified in the study protocol (see the study
protocol in the appendix).19

We used multiple imputation to impute indi-
vidual quality measure values for approximately
9 percent of patientswithmissing follow-up data
on quality measures27 (see appendix exhibit 1).19

We also conducted sensitivity analyses that used
complete case data, an exchangeable covariance
structure, and pairwise group comparisons in
the original three-group design to examine the
robustness of the results.
The pragmatic trial included eighty-eight pri-

mary care providers and sixty-three sites across
the three groups and had 80 percent power to
detect a difference of 3 percentage points (ap-

pendix exhibits 1 and 2).19 Analyses were con-
ducted using SAS, version 9.4.
Limitations This study had several limita-

tions. First, given the pragmatic design in which
primary care providers in the same organization
were randomly assigned to either an interven-
tion or a control group, there may have been
contamination between the groups. However,
we accepted this risk since peer comparisons
interventions work best with “local” compara-
tors with whom individuals identify. Further-
more, had there been contamination, it would
have biased the effect toward the null.
Second, our initial study design used a third

group with a shared patient–primary care pro-
vider incentive, but that group did not receive
enough participation. Thus, we analyzed this
group together with the peer comparisons
group. This could have introduced bias, since a
fewpatients did receive incentives.However, our
primary study design retained randomization
because members were still cluster-randomized
to individualized feedback alone or to that and
peer comparisons feedback, and the pairwise
analysis results using the original design were
similar to those in the final study. Although the
study authors remained blinded, the imbalance
in group size because of the third group’s inclu-
sionmay have effectively unblinded the analysis.
However, the analysis did not reveal differences
in the HbA1c outcome by group.
Third, while the thirteen individual quality

measures were selected to reduce choice over-
load, they did not comprehensively assess quali-
ty. They might not have fully reflected quality
improvements if primary care providers im-
proved their documentation of preexisting ad-
herence instead of increasing their quality mea-
sure achievement.
Fourth, time-varying member eligibility for

measures could have introduced bias, though
our sensitivity analysis did not reveal this.
Fifth, this study did not evaluate the cost-effec-

tiveness of implementing the peer comparisons
intervention.
Sixth, the study did not measure the heteroge-

neity of intervention effects by all dimensions of
type of practice or clinician or physician organi-
zation characteristics.
Finally, the study results might not be gener-

alizable to other settings or other peer compar-
isons interventions.

Study Results
Sample CharacteristicsOf the 74,778 patients
and 88 primary care providers in our sample,
28,249 patients and 29 primary care providers
were in the control group, and 46,529 patients
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and 59 providers were in the peer comparisons
intervention combined group (exhibits 1 and 2)
(see also appendix exhibit 2).19 The groups ex-
hibited small differences in average age, sex,
plan type (Medicare Advantage, Medicaid man-
aged care, or commercial HMO or non-HMO),
Episode Risk Group scores, utilization charac-
teristics, and socioeconomic characteristics of
ZIP codes of residence (exhibit 1). They exhib-
ited few differences in characteristics of primary
care providers—mainly geography, size of the
primary care organization, and panel mix by
health plan type (exhibit 2).
Quality An adjusted analysis indicated that

the peer comparisons intervention group had a
3.1-percentage-point higher composite quality
score than the control group did (p ¼ 0:048)
(exhibit 3).
A secondary analysis of individual measures

that adjusted formultiple comparisons indicated
that compared to the control group, the com-
bined peer comparisons intervention group
did significantly better atmeeting the breast can-
cer screening (3.7 percentage points), diabetes
care eye exam (7.4 percentage points), and dia-
betes care medical attention for nephropathy
(3.2 percentage points) measures. Many other
measures demonstrated trends toward differen-
tial improvement, but those effects were not sig-
nificant. Twomeasures, immunization status for
children and for adolescents, had point esti-
mates that indicated worse performance in the
intervention group (declines of 8.8 percentage
points and 1.2 percentage points, respectively).
These results indicate that an additional 445

womenwere estimated to have been screened for
breast cancer, an additional 500 patients with
diabetes received an evidence-based eye exam,
and an additional 214 patients with diabetes ap-
propriately received screening for nephropathy
(that is, achieved the medical attention for ne-
phropathy measure).
Secondary Outcomes Secondary analyses

showed that neither primary care spending
nor HbA1c levels changed (appendix exhibits 3
and 4).19 An additional analysis indicated that
there were no differences in the effects of peer
comparisons on quality of care for patients en-
rolled in Medicare Advantage or commercial
plans. Primary care providers with lower base-
line quality improved 0.5 percentage points
(p ¼ 0:003) more than those with higher base-
line quality did (appendix exhibits 5–9).19

Sensitivity analyses that used complete cases
and exchangeable covariance structures had
similar results. Comparisons among the three
original randomization groups (individual feed-
backonly, individual andpeer comparisons feed-
back, and both types of feedback plus the shared

patient–primary care provider incentive for dia-
betes control) demonstrated similar improve-
ments for the peer comparisons intervention
(appendix exhibits 10–16).19

Discussion
This randomized trial demonstrated that adding
peer comparisons feedback to individual feed-
back increased quality scores by 3.1 percentage
points among physicians in Hawaii. The study
intervention was designed based on the behav-
ioral science principle of social comparisons—
specifically, relative social ranking—and the re-
sults demonstrate the effectiveness of peer
comparisons in motivating clinicians to use
higher-value practice patterns. There are six key
implications.
Clinically Meaningful Improvement First,

peer comparisons can improve quality perfor-
mance in clinically meaningful ways. As men-
tioned above, in this study population an addi-
tional 445 women were estimated to have been
screened for breast cancer, an additional 500
patients with diabetes received an evidence-
based eye exam, and an additional 214 patients
with diabetes appropriately received screening
fornephropathy. Furthermore, given the reason-
ably high baseline performance of 79 percent of
the eligible measures achieved, designing and
implementing an intervention that led to a 3.1-
percentage-point difference in a composite qual-
ity score was challenging. Large-scale payment
changes—such as those in Medicare’s Compre-
hensive Primary Care initiative, which provided
monthly care management payments of $8–$40
per beneficiary—did not achieve improvements
in process or outcome quality metrics, including
measures in this study (for example, eye exams
andnephropathy screening amongpatientswith
diabetes).28 The Alternative Quality Contract of
Blue Cross Blue Shield of Massachusetts was
associated with similar increases of 5.1 percent-
age points and 2.3 percentage points, respective-
ly, for eye exams and nephropathy screening
among people with diabetes, but these increases
were not significant.22 Other health plan and
health system programs that directly targeted
financial incentives at physicianshave generated
mixed results and generally have not consistent-
ly led to improvements in the range of 3 percent-
age points.1–5,29

Context Of Payment Changes Second, the
peer comparisons intervention effect could have
been influenced by its implementation in the
setting of a payment change, similar to the way
in which new payment programs being institut-
ed by Medicare and other payers are using peer
comparisons. This interventionwas tested in the
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Exhibit 1

Characteristics of patients covered by the Hawaii Medical Services Association in the study sample, by primary care
provider (PCP) trial group, 2016

Variable
Overall
(N = 74,778)

Group 1
(n = 28,249)

Groups 2 and
3 together
(n = 46,529)

Group 2 only
(n = 28,050)

Group 3 only
(n = 18,479)

Age, years
Less than 18 18% 25% 14% 21% 4%
18–34 16 16 17 16 18
35–49 21 19 23 21 25
50–64 25 23 26 24 29
65 or more 19 17 20 18 25

Sex
Female 53% 54% 52% 53% 50%
Male 48 47 48 47 50

Health plan type
Commercial 79% 76% 81% 82% 80%
Medicare 6 6 6 6 8
Medicaid 14 17 13 13 12

Urban status
Rural 12% 13% 12% 16% 4.6%
Urban 88 88 88 84 95

Island
Hawaii 1% 0% 1% 1% 0%
Maui 11 12 11 15 4
Oahu 88 88 89 84 95

Had a visit in 2015 with:
PCP 81% 81% 80% 80% 81%
Mid-level provider 4 3 6 6 5

Mean PCP visits per member (no.) 3 3 3 3 3

Most common comorbidities for
adult members
Hypertension 41% 40% 41% 38% 44%
Diabetes 18 18 17 15 21
Obesity 17 14 18 17 19

Mean combined ERG score 1.8 1.8 1.8 1.7 2.0

Patients with diabetes
Adults 9% 8% 10% 8% 12%
With HbA1c checked
No 11% 13% 9.8% 11% 9.0%
Yes 89 87 90 90 91

Mean HbA1c level 7.5 7.4 7.5 7.5 7.5

Patient median household income
by ZIP code level $78,720 $77,445 $79,499 $79,514 $79,477

Patients in ZIP codes by median
share with high school educationa

Below median 42% 45% 41% 39% 43%
Above median 58 56 60 61 57

Patients in ZIP codes by median
share with college educationb

Below median 34% 36% 33% 33% 33%
Above median 66 64 67 68 67

SOURCE Authors’ analysis of data from the randomized controlled trial. NOTES Providers in group 1 (the control group) received
feedback on their performance as individuals only. Providers in group 2 also received feedback on their performance that compared
them to their peers. Providers in group 3 received both types of feedback and shared with their patients with diabetes an incentive for
those patients’ glycemic control. ERG is Episode Risk Group. HbA1c is hemoglobin A1c. aZIP codes where the share of residents with a
high school diploma or higher is above the ZIP code median of 91.95 percent. bZIP codes where the share of residents with a bachelor’s
degree or higher is above the ZIP code median of 27.95 percent.
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context of a shift from fee-for-service to the capi-
tated Population-Based Payments for Primary
Care system. It is possible that the intervention
would not have generated similar results under
fee-for-service. The fact that system payments
were not visit based might have allowed primary
care providers and practices more time to focus
on achieving quality measures. Additionally,
other features of the system—some of which
were designed using insights from behavioral
economics (for example, improvements on qual-
ity measures, not just the attainment of high
thresholds, were rewarded)—might have en-
hanced the effect of the intervention. However,
in view of past experiments with changing pay-

ments, financial incentives can be insufficient to
drive changes in clinician practice. This could be
because the financial incentives have not been
large enough, but it could also be because finan-
cial incentives might displace intrinsic motiva-
tion. In contrast, providing peer comparisons
might be more effective at activating clinicians’
intrinsic motivation to provide high-quality care
as well as to adhere to professional norms.
Peer Versus Individual Comparisons

Third, this study highlights the fact that provid-
ing peer comparisons outperforms providing in-
dividual feedback alone and suggests that design
features leveraging social comparisons could be
important adjuncts that could make other inter-

Exhibit 2

Characteristics of primary care providers (PCPs) in the Hawaii Medical Services Association in the study sample, by PCP
trial group, 2016

Variable
Overall
(N = 88)

Group 1
(n = 29)

Groups 2 and 3
together (n = 59)

Group 2 only
(n = 32)

Group 3 only
(n = 27)

Sex
Female 33% 31% 34% 41% 26%
Male 67 69 66 60 74

Specialty
Family medicine 33% 21% 39% 25% 56%
General practice 8 7 9 16 0
Internal medicine 41 45 39 34 44
Pediatrics 16 24 12 22 0
APRN or physician assistant 2 3 2 3 0

Island
Maui 15% 10% 17% 25% 7%
Oahu 85 90 83 75 93

Practice site location
Rural 15% 10% 17% 25% 7%
Urban 85 90 83 75 93

Residency program location
Hawaii 44% 45% 44% 56% 30%
Other US state 56 55 56 44 70

Medical school location
Hawaii 52% 48% 54% 56% 52%
International 16 17 15 13 19
Other US state 32 35 31 31 30

Mean age, years 53 52 54 54 53

Mean panel size 850 974 789 877 684

Mean share of patients in 2015 by type
of insurance
Commercial 80% 77% 81% 5% 9%
Medicare 6 6 7 82 80
Medicaid 14 17 12 13 11

Physicians in organization (mean) 46 45 47 50 44

2015 ERG score (mean)
Pediatric patients 0.62 0.66 0.60 0.66 0.50
Adult patients 1.9 1.7 1.8 1.6 2.1
Combined 1.8 1.7 1.8 1.7 2.0

Composite 2015measure score (mean) 0.79 0.82 0.77 0.80 0.75

SOURCE Authors’ analysis of data from the randomized controlled trial. NOTES Groups 1, 2, and 3 are explained in the notes to exhibit 1.
ERG is Episode Risk Group. APRN is advanced practice registered nurse.
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ventions more effective. It is important to note
the exact nature of the study interventions. For
example, the peer comparisons intervention
included graphic displays of quality measures
and approximately twice-monthly email mes-
sages that were “pushed” to primary care pro-
viders to prompt them to pay attention to their
performance. The individual feedback interven-
tion did not include email pushes, and though it
was designed together with the peer compari-
sons display, its display might not have been
as easy for primary care providers to interpret.
We chose to display performance for all peer

primary care providers in the same practice to
increase the local nature of the comparison,
therebyheightening its salience to theproviders.
We also delivered email pushes twice monthly to
provide frequent prompts, but not so frequent as
to generate a dismissive response. The multi-
modal aspects of the peer comparisons and their
effectiveness underscore both the importance of
testing behaviorally designed interventions with
different features and their potential utility to
policy makers and payers trying to stimulate
practice improvements.

Effectiveness Of Peer Comparisons
Fourth, this study highlights evidence about
the effectiveness of peer comparisons feedback
and the relative social ranking hypothesis when
trying to influence broader practice changes,
compared with targeting specific choices about
prescribing medications. Previous studies have
shown the effectiveness of peer comparisons
interventions in reducing antibiotic prescrip-
tions by 16 percentage points among primary
care practitioners treating adult patients6 and
6.7 percentage points among pediatricians.7

These studies used text or graphical displays to
show comparisons on guideline-based prescrib-
ing for antibiotics in upper respiratory infec-
tions. In the context of opioid prescribing, peer
comparisons among clinicians with self-percep-
tions of low opioid prescribing achieved reduc-
tions of two prescriptions per hundred pa-
tients.16 None of these interventions attempted
to addressmultiple changes in practice, norwere
any of them accompanied by a large shift in pay-
ment. Thus, an unanswered question has been
whether peer comparisons can influence
broader practice patterns that may be relevant

Exhibit 3

Percentage-point differences in scores on quality measures of primary care providers who received individual feedback
only (group 1), compared to those of providers who also received feedback comparing them to their peers (group 2), 2016

SOURCE Authors’ analysis of data from the randomized controlled trial. NOTES The error bars show 95% confidence intervals. When we
used the Holm-Bonferroni correction to adjust for multiple testing, the p values for the percentage-point differences were as follows:
composite quality score (not applicable); advance care planning (>0:99); body mass index (BMI) assessment (>0:99); screening for breast
cancer (<0:001), cervical cancer (0.20), and colorectal cancer (0.38); diabetes care—blood pressure under control (less than 140/
90 mmHg) (0.21), eye exam (<0:001), hemoglobin A1c under control (no more than 9.0) (0.97), and medical attention for nephropathy
(<0:001); immunization status for children (0.08) and adolescents (>0:99); and well-child visits at ages 0–15 months (>0:99) and at ages
3–6 years (>0:99).
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to more patients, clinicians, and policy makers.
One other study used comparative feedback to
improve diabetes care.30 However, our study has
provided evidence for using peer comparisons
feedback to improve a composite of quality met-
rics that collectively are closer to more tradition-
al assessment of the quality of clinician practice.
Two pediatric measures demonstrated negative
effects, though this could be explained by high
baseline rates of achievement.
Effect Of Providers’ Baseline Quality

Fifth, the fact that patients of primary care pro-
viders with lower baseline quality experienced
significantly larger improvements in the quality
of care is notable. This may be due in part to
greater opportunity to improve, but in the con-
text of other pay-for-performance studies that
have failed to show such an effect, it may also
reinforce the ability of peer comparisons to acti-
vate intrinsicmotivation anddesires to adhere to
professional norms. Regardless of the mecha-
nism, it is promising to see that the peer com-
parisons intervention had an outsize effect
among patients with providers of low baseline
quality. However, given the post hoc nature of

these analyses, these results should be inter-
preted with caution.
Quality Improvement Sixth, this study

underscores the effectiveness of peer compari-
sons as a way to improve health care quality,
particularly in the setting of payment changes.
This provides important evidence to support
Medicare’s decisions to provide comparative
feedback as part of recently implemented prima-
ry care and specialty payment reform programs.

Conclusion
A peer comparisons intervention that displayed
quality information in a dashboard designed
using insights from behavioral economics and
implemented in the setting of a broad payment
system change improved quality scores by
3.1 percentage points, relative to individual feed-
back alone. This highlights the ability of peer
comparisons to improve health care quality
and supports recentMedicare payment program
designs that have made sharing comparative
feedback a key component of their approach. ▪
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