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IMPORTANCE Pay for performance is intended to align incentives to promote high-quality
care, but results have been contradictory.

OBJECTIVE To test the effect of explicit financial incentives to reward guideline-
recommended hypertension care.

DESIGN, SETTING, AND PARTICIPANTS Cluster randomized trial of 12 Veterans Affairs
outpatient clinics with 5 performance periods and a 12-month washout that enrolled 83
primary care physicians and 42 nonphysician personnel (eg, nurses, pharmacists).

INTERVENTIONS Physician-level (individual) incentives, practice-level incentives, both, or
none. Intervention participants received up to 5 payments every 4 months; all participants
could access feedback reports.

MAIN OUTCOMES AND MEASURES Among a random sample, number of patients achieving
guideline-recommended blood pressure thresholds or receiving an appropriate response to
uncontrolled blood pressure, number of patients prescribed guideline-recommended
medications, and number who developed hypotension.

RESULTS Mean (SD) total payments over the study were $4270 ($459), $2672 ($153), and
$1648 ($248) for the combined, individual, and practice-level interventions, respectively.
Change in blood pressure control or appropriate response to uncontrolled blood pressure
compared with the control group was significantly greater only in the individual incentives
group. Change in guideline-recommended medication use was not significant compared with
the control group. The effect of the incentive was not sustained after a washout.

Individual Practice Combined None (Control)
Blood Pressure Control or Appropriate Response to Uncontrolled Blood Pressure,
% of Physicians’ Patients (95% CI)
Baseline 75 80 79 86

Adjusted change
from baseline

8.84
(4.20 to 11.80)

3.70
(0.24 to 7.68)

5.54
(1.92 to 9.52)

0.47
(−3.12 to 4.04)

Difference in
change vs control

8.36
(2.40 to 13.00)

3.24
(−1.48 to 8.92)

5.08
(−0.04 to 10.56)

1 [Reference]

Use of Guideline-Recommended Antihypertensive Medications, % of Physicians’ Patients (95% CI)

Baseline 61 56 65 63

Adjusted change
from baseline

9.07
(4.52 to 13.44)

4.98
(0.64 to 10.08)

7.26
(2.92 to 12.48)

4.35
(−0.28 to 9.28)

Difference in
change vs control

4.72
(−1.44 to 10.92)

0.64
(−5.32 to 7.32)

2.92
(−2.76 to 9.64)

1 [Reference]

CONCLUSIONS AND RELEVANCE Individual financial incentives, but not practice-level or
combined incentives, resulted in greater blood pressure control or appropriate response to
uncontrolled blood pressure; none of the incentives resulted in greater use of
guideline-recommended medications or increased incidence of hypotension compared with
controls. Further research is needed on the factors that contributed to these findings.
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A s part of the Affordable Care Act, the US government
has introduced pay for performance to all hospitals paid
by Medicare nationwide.1 The New York City Health and

Hospitals Corporation recently announced a performance pay
plan for physicians.2 These and other value-based purchas-
ing systems are intended to align incentives to promote high-
quality health care.3 Evaluations of the effectiveness of pay-
for-performance programs directed at hospitals have shown
contradictory results.3-5 The Premier Hospital Quality Incen-
tive Demonstration showed an increase of up to 4.1 percent-
age points in process-quality measures during the first 2 years,6

but these modest gains were not sustained.7 Moreover, risk-
adjusted mortality in the same program showed no
improvement.8

In contrast, recent studies assessing outcomes of hospi-
tal pay-for-performance programs implemented in the United
Kingdom on a wider scale, with larger bonuses and with dif-
ferent approaches to quality improvement, showed clinically
significant mortality reductions.9 Enhancing the face valid-
ity of these findings, these reductions were concentrated
among hospitals that also showed the best process-measure
performance.

Evaluations of incentives targeted at individual physi-
cians and physician practice teams (ie, clinicians, nurses, and
support staff who deliver health care) also show variability.3-5

A Cochrane review of incentives to improve the quality of pri-
mary care found that 6 of 7 eligible studies showed a statisti-
cally significant positive effect, but the authors encouraged
caution in interpreting findings because of design limitations
and generalizability concerns.4 Thus, many questions about
pay for performance are unanswered.4,5,10

Given the implementation of the patient-centered medi-
cal home and models of accountable care,11 the effects of
financial arrangements that reward health care practice
teams will become more interesting to payers and policy
makers.12 We are not aware of other multisite randomized
trials of pay for performance directed at both physicians and
practice teams. Therefore, we designed a cluster randomized
controlled trial to test the effect of explicit financial incen-
tives to individual physicians and practice teams for the
delivery of guideline-recommended care for hypertension in
the primary care setting.

Methods
Study Design and Randomization
Characteristics of the study hospitals and detailed trial meth-
ods were published elsewhere.13 Research assistants at the
Houston coordinating center enrolled a minimum of 5 full-
time primary care physicians from 12 hospital-based primary
care clinics in 5 Veterans Affairs (VA) Networks. Then, the
clinics were randomized to 1 of 4 study groups: (1) physician-
level (individual) incentives; (2) practice-level incentives;
(3) physician-level plus practice-level (combined) incentives;
and (4) no incentives (control). We cluster-randomized by
hospital to avoid contamination of the intervention; all par-
ticipants at a hospital belonged to the same intervention

group.14 Randomization was constrained on teaching status,
geographic and clinic location, and participation in the Anti-
hypertensive and Lipid-Lowering Treatment to Prevent Heart
Attack Trial (ALLHAT).15 A data analyst assigned a uniform
random number to each of the possible allocations using SAS
version 9.1.3 (SAS Institute) and selected the one with the
highest random number. At the 6 hospitals randomized to
receive a practice-level incentive, physicians could invite up
to 15 nonphysician colleagues (eg, nurses, pharmacists) to
participate as part of their practice team caring for hyperten-
sive patients on their panel. Also, to meet the physician
recruitment goal of 7 per site (to account for attrition), we
enrolled additional eligible physicians after randomization.
The study was approved by the institutional review boards of
all participating institutions.16 All participants provided writ-
ten informed consent.

Interventions
Education
Participants attended webinars beginning in February 2008 that
reviewed the guidelines from the “Seventh Report of the Joint
National Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure (JNC 7).”17 Participants were
also informed of their study group assignments, study mea-
sures, and financial incentive amounts.

Financial Incentives
The intervention phase included a 4-month performance base-
line period (August-November 2007) and 4 consecutive
4-month periods starting in April 2008. After the end of each
period, medical record abstractors at the Houston coordinat-
ing center who were blinded to the study aims and study group
assignments collected data from electronic medical records for
40 patients with hypertension randomly selected from each
physician’s panel. Participants who were absent for 4 or more
weeks during a given 4-month performance period were not
eligible to earn rewards for that period. Practices could re-
place nonphysician participants who withdrew during the
study. Intervention group participants received up to 5 incen-
tive payments in their paychecks approximately every 4
months and were notified each time a payment was posted.

Audit and Feedback
Customized audit and feedback reports detailing perfor-
mance for each period and the next period’s performance goals
were posted to the study’s secure website. After the final feed-
back report in April 2010, we followed up participants for a 12-
month washout period to determine whether the effects of the
intervention were sustained after the incentive ended. We then
collected data for a 4-month post-washout performance pe-
riod, May through August 2011.

Study Measures and Rewards
Participants earned incentives for achieving JNC 7 guideline–
recommended blood pressure thresholds or appropriately re-
sponding to uncontrolled blood pressure (eg, lifestyle recom-
mendation for stage 1 hypertension or guideline-recommended
medication adjustment), prescribing guideline-recommended
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antihypertensive medications, or both. The directors of the par-
ticipating hospital regions contributed $250 000 for the in-
centives. Results from simulations using pilot data and ac-
counting for estimated improvement rates showed a maximum
per-record reward of $18.20, $9.10 for each successful mea-
sure.

For the practice-level payments, the aggregated earnings
of the physician participants were equally distributed be-
tween the physician and nonphysician participants in the prac-
tice team. Physicians in the combined incentive group re-
ceived their individual-level performance payment plus their
practice-level share. For example, there are 7 physicians and
3 nurses at a site receiving the combined incentive. If we as-
sume each physician meets both study measures for all 40 rec-
ords reviewed ($9.10 per measure × 2 measures × 40 records ×
7 physicians) in this hypothetical case, the practice’s total in-
centive earning is $5096. For the 10-member practice team, the
per-member share is $509.60. Each nurse would receive
$509.60, and each physician would receive $1237.60 ($509.60
team share plus $728 for a perfect individual performance).

Sample Size
We adapted an algorithm by Donner and Klar18 to determine
study power. As is standard in such trials, the participants were
contained within the units of randomization (clusters). In this
study, the participants were primary care personnel and the
clusters were VA hospitals. We used estimates of the intra-
class cluster correlation of 0.39 for appropriate medication and
0.14 for blood pressure control obtained from pilot data. Equal
cluster sizes were assumed to obtain a minimum cluster size.
The Donner and Klar algorithm calculates a minimum cluster
size and number of clusters using an iterative algorithm based
on the noncentral t-distribution. Application of the algo-
rithm yielded a result of 3 clusters per group and 5 physicians
per cluster with a minimum of 40 patients per physician with
a 95% significance level and 80% power to detect a difference
of 17 percentage points between an intervention and control
group for appropriate medication and 15 percentage points for
blood pressure control. A target minimum of 7 physicians per
cluster was used to account for attrition.19

Statistical Analysis
To evaluate the adequacy of randomization, we tested for dif-
ferences in physician characteristics across the groups using
χ2 tests for binomial variables (or Fisher exact test when cell
sizes were <5) and the Kruskal-Wallis rank test for continuous
variables. We performed a repeated-measures longitudinal
analysis using the hospital as a random effect. The unit of analy-
sis was the physician. The analysis approach was intention to
treat; physician performance was evaluated according to the
group to which his or her hospital was randomly assigned. We
evaluated the effect of incentive type for each outcome: (1) each
incentive group vs the control group, (2) individual-level in-
centive groups vs the control group, and (3) practice-level in-
centive groups vs the control group. The goal of the analysis
was to evaluate the rate of change in the proportion of pa-
tients who met the study measures over time for the interven-
tion group physicians.20 Models were developed indepen-

dently for each incentive type and each study measure. Using
an approach described by Cheng and colleagues,21 we con-
structed a maximal model using scientifically relevant covar-
iates selected a priori and then performed backward elimina-
tion to delete variables with P ≥ .05, arriving at our final model.
The maximal model allowed us to evaluate both the covari-
ance structure and the list of covariates for inclusion in the fi-
nal model. Maximal model covariates included characteris-
tics of the hospital where the physician practiced (teaching
hospital, ALLHAT site, northern vs southern region of the
United States), physician demographic and practice charac-
teristics (sex, race, and years practicing since completing resi-
dency), characteristics of the physicians’ patients sampled for
analysis (mean age, percentage male, percentage black, and
percentage diabetic), and whether the physician had reached
the ceiling value for the study measure in the baseline pe-
riod. Also, the models included the covariates of time, the ef-
fect of the intervention, and the rate of change of the effect of
the intervention over time. In addition to the primary study
measures, we evaluated whether the physician made any medi-
cation adjustment (ie, not solely guideline-appropriate
changes).

Because the patients for analysis were randomly
selected from a physician’s panel at each time point, time-
dependent covariates were used. A ceiling value calculated
using the Achievable Benchmarks of Care methodology22

was included in the maximal models because we expected
performance to “top off” at some value before reaching
100%. Ceiling values were 95.0% for blood pressure control
or appropriate response to uncontrolled blood pressure and
78.3% for guideline-recommended medications. We also
determined whether any site-to-site variation existed and
included the facility (cluster) as a random effect as neces-
sary. We evaluated final models using a 2-sided t statistic
with 95% significance and adjusted for multiple compari-
sons using the Benjamini-Yekutiele method.23 As a check
against overfitting, we conducted a bootstrap analysis in
which each physician’s patients were resampled and the
analysis was repeated 1000 times.

We tracked participants’ engagement with the study web-
site. We compared viewing of the baseline or the first inter-
vention period’s audit and feedback report between interven-
tion and control group participants using Fisher exact test.

To evaluate performance following the washout, we per-
formed a linear analysis with clustering by hospital with the
post-washout performance rate as the dependent variable and
the final intervention performance rate as a covariate. We
evaluated the effect of each type of incentive and developed
the models independently using backward elimination.

Using data from automated processing of structured fields
from electronic health records, we evaluated the incidence of
hypotension among all patients with hypertension who had
at least 1 primary care encounter between February and May
2009. We looked 4 months from the patient’s encounter to iden-
tify low systolic blood pressure readings (defined as an out-
patient systolic blood pressure <90 mm Hg), an outpatient di-
agnosis of hypotension, or both. All statistical analyses were
performed using SAS software version 9.3.
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Results

Participant and Site Characteristics
Between February 2007 and April 2008, 83 VA primary care
physicians and 42 nonphysician members of practice teams
(eg, nurses, pharmacists) were enrolled from 12 study sites
(Figure 1). Feedback reports displaying participants’ baseline
performances were provided starting in October 2008. Eight
participants withdrew before the first period’s feedback re-
port and payment; 7 left the primary care setting or their fa-
cility, and 1 withdrew for a personal reason. After partici-
pants received intervention components for the first
performance period, an additional physician left the primary
care setting. Nine nonphysicians (eg, nurses, pharmacists) from
4 sites left during the intervention period and 3 new nonphy-
sicians (eg, nurses, pharmacists) were enrolled. The 77 physi-
cians who contributed at least 2 periods of performance data
were included in the analysis. We completed post-washout data
collection in April 2012 for the 55 physicians who remained en-
rolled by the end of the washout period.

Among physicians who participated in all 5 performance
periods, the mean (SD) total payment for physicians over the
course of the study was $4270 ($459) in the combined group,
$2672 ($153) in the individual group, and $1648 ($248) in the
practice group. There were no significant differences in the dis-
tributions of physician sex, race, years practicing since com-
pleting residency, or patient characteristics (Table 1). There
were significant differences across groups in characteristics of
the hospitals where the participants worked, including whether
they were teaching hospitals (P < .001), whether they were ALL-
HAT sites (P < .001), and whether they were in the southern
or northern United States (P = .04).

Rewarded Clinical Measures
In unadjusted analyses, the percentage of patients either with
controlled hypertension or receiving an appropriate re-
sponse increased for each incentive group between baseline
and the final performance period, 75% to 84% in the indi-
vidual group, 80% to 85% in the practice group, and 79% to
88% in the combined group. Performance did not change in
the control group, 86% (Figure 2A). The adjusted estimated ab-

Figure 1. Participant Enrollment

1 Participant 
excluded (left the
hospital)

4 Participants excluded
1 Withdrew from study
1 Left the hospitalc

2 Left PC settingc

1 Participant excluded
(received only 1 instance
of the intervention,
left the PC setting)

2 Participants 
excluded (left PC
setting)

1 Participant 
excluded (left the
hospital)

3 Hospitals randomized to receive
physician-level incentives (20
physician participants; mean cluster
size, 7; range, 6-7)

3 Hospitals randomized to receive
practice-level incentives (21 physician
and 17 nonphysician participants;
mean cluster size, 13; range, 10-14)a

3 Hospitals randomized to receive
physician- and practice-level
incentives (21 physician and 25 non-
physician participants, mean cluster
size, 16; range, 12-21)b

3 Hospitals randomized to receive
no incentives (control group: 21
physician participants; mean cluster
size, 7; range, 7)

19 Physician participants at 3 hospitals
included in primary analysis (mean
cluster size, 7; range, 6-7)f

20 Physician participants at 3 hospitals
included in primary analysis (mean
cluster size, 7; range, 6-7)f

19 Physician participants at 3 hospitals
included in primary analysis (mean
cluster size, 7; range, 5-7)f

19 Physician participants at 3 hospitals
included in primary analysis (mean
cluster size, 7; range, 6-7)f

34 Participants received allocated
intervention (20 physicians, 14
nonphysicians, 3 hospitals)d

19 Participants received allocated
intervention (19 physicians,
3 hospitals)

44 Participants received allocated
intervention (19 physicians, 25
nonphysicians, 3 hospitals)e

20 Participants received allocated
intervention (3 hospitals)

45 Hospitals assessed for eligibility

12 Randomized

33 Excluded
2 Affected by Hurricane Katrina 

3 Did not meet site PI requirements
3 IRB and/or R&D did not approve study
1 IRB closure
1 Unable to recruit ≥5 full-time PCPs

3 Had no IRB or research administration
2 Hospital directors declined to participate

18 Had <8 full-time, on-site PCPs

IRB indicates institutional review board; PC, primary care; PCP, primary care
practitioners; PI, principal investigator; R&D, research and development.
aNonphysician participants included 7 registered nurses, 4 nurse practitioners,
4 registered nurse case managers, 1 physician assistant, and 1 pharmacist.
bNonphysician participants included 10 licensed practical nurses, 9 registered
nurses, 3 medical support assistants, 2 registered nurse care coordinators, and 1
pharmacist.
cNonphysician participant.

dTwo additional nonphysicians left the practice-level incentives group during
the intervention. One new nonphysician was enrolled.
eSeven nonphysicians left the physician- and practice-level incentives group
during the intervention. Two new nonphysicians were enrolled.
fOnly data from physicians were used to assess both physician-level and
practice-level performances; each physician participant received �2 instances
of the intervention.
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solute change over the study of the patients meeting the com-
bined blood pressure or appropriate response measure was
8.84% (95% CI, 4.20% to 11.80%) for the individual group,
3.70% (95% CI, 0.24% to 7.68%) for the practice group, 5.54%
(95% CI, 1.92% to 9.52%) for the combined group, and 0.47%

(95% CI, −3.12% to 4.04%) for the control group. The adjusted
estimated absolute difference over the study in the change be-
tween the proportion of the physician’s patients achieving
blood pressure control or receiving an appropriate response
for the individual incentive group and the controls was 8.36%

Table 1. Distribution of Physician Characteristics Across Study Groupsa

Characteristic

Incentive Group

P Valueb
Individual
(n = 19)

Practice
(n = 20)

Combined
(n = 19)

None (Control)
(n = 19)

Male sex, No. (%) 8 (42) 12 (60) 10 (53) 13 (68) .41

Race, No. (%)

White 7 (37) 7 (35) 9 (47) 8 (42)

.86c
Black 3 (16) 2 (10) 1 (5) 0

Asian Indian 5 (26) 5 (25) 6 (32) 5 (26)

Other 4 (21) 6 (30) 3 (16) 6 (32)

Years practicing, mean (SD) 12.9 (8.4) 13.3 (8.7) 11.4 (6.8) 13.4 (7.4) .88

Workplace type, No. (%)

Teaching hospital 19 (100) 20 (100) 12 (63) 13 (68) <.001

ALLHAT site 6 (32) 20 (100) 12 (63) 13 (68) <.001

Southern United States 13 (68) 7 (35) 12 (63) 6 (32) .04

Percentage of male patients, mean (SD)d 91 (23) 98 (3) 96 (4) 93 (23) .63

Percentage of black patients, median (IQR)d 33 (5-43) 41 (9-48) 10 (5-37) 5 (3-43) .07

Patient age, mean (SD), y 65 (5) 66 (3) 66 (3) 67 (5) .69

Percentage of patients with diabetes, mean (SD)d 42 (11) 39 (8) 41 (7) 38 (9) .39

Abbreviations: ALLHAT, Antihypertensive and Lipid Lowering Treatment to
Prevent Heart Attack Trial; IQR, interquartile range.
a Because the patients for analysis were randomly selected at each time point,

characteristics of physicians’ patient samples in the first intervention period
are displayed.

b For binomial variables, P values are from a χ2 test for difference in distribution

across study groups (or Fisher exact test if any cell sizes were <5). For
continuous variables, P values are from the Kruskal-Wallis rank test.

c Because of cell counts <5, racial categories were collapsed into white vs
nonwhite for a χ2 test of differences across study groups (df = 3).

d Denominator by study group: 760 patients (Individual); 800 patients
(Practice); 764 patients (Combined); and 760 patients (Control).

Figure 2. Unadjusted Proportion of Physicians’ Patients Meeting the Rewarded Clinical Measures by Study Group
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Data are based on review of the electronic medical records of 40 randomly
selected patients per physician.
aNineteen physicians participated in the baseline period; 760 patient records
reviewed. Eighteen physicians participated in the final intervention period; 720
patient records reviewed. Thirteen physicians participated in the post-washout
period; 520 patient records reviewed.
bEighteen physicians participated in the baseline period; 720 patient records
reviewed. Nineteen physicians participated in the final intervention period; 760
patient records reviewed. Seventeen physicians participated in the
post-washout period; 680 patient records reviewed.

cSeventeen physicians participated in the baseline period; 680 patient records
reviewed. Fifteen physicians participated in the final intervention period; 600
patient records reviewed. Eleven physicians participated in the post-washout
period; 440 patient records reviewed.
dEighteen physicians participated in the baseline period; 720 patient records
reviewed. Nineteen physicians participated in the final intervention period; 760
patient records reviewed. Fourteen physicians participated in the post-washout
period; 560 patient records reviewed.
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(95% CI, 2.40% to 13.00%; P = .005; Table 2). Thus, a typical
study physician in the individual group with a panel size of
1000 patients with hypertension would be expected to have
about 84 additional patients achieving blood pressure con-
trol or receiving an appropriate response after 1 year of expo-
sure to the intervention. After accounting for multiple com-
parisons, this remained significant at the .05 level. Significance
was confirmed by the bootstrap analysis. Site-to-site varia-
tion did not have a significant effect on the modeling results.

Over the course of the trial, unadjusted guideline-
recommended medication management increased by the fi-
nal intervention period compared with baseline in all study
groups: 61% to 73% in the individual group, 56% to 65% in the
practice group, 65% to 80% in the combined group, and 63%
to 72% in the control group (Figure 2B). For the individual, prac-
tice, and combined incentive groups and the control group, the
adjusted estimated absolute change over the study of the phy-
sicians’ patients meeting the measure was 9.07% (95% CI,
4.52% to 13.44%), 4.98% (95% CI, 0.64% to 10.08%), 7.26% (95%
CI, 2.92% to 12.48%), and 4.35% (95% CI, −0.28% to 9.28%),
respectively. Although the use of guideline-recommended
medication increased significantly over the course of the study
in the intervention groups, there was no significant change
compared with controls (Table 2). In adjusted post hoc analy-
ses assessing any medication adjustment (either to start a medi-
cation, add a medication, or make a dose adjustment) over the
course of the study for the individual incentive group and con-
trol group, the absolute difference was 15.36% (95% CI, 0.20%
to 28.41%; P = .05). For those in the combined incentive group,
the difference was 14.80% (95% CI, 0.00% to 27.11%; P = .07)
(see eTable in the Supplement).

Intervention Fidelity and Unintended Consequences
Far more intervention than control group participants viewed
their feedback reports on the website (66 [67%] vs 5 [25%] re-
spectively; P = .001), suggesting that participants were aware
of the relationship between performance and rewards.

In a model adjusted for geographic region, physician race,
and comparison of performance in the final intervention pe-
riod to the post-washout performance period, there was a sig-
nificant reduction in performance in the combined measure
of blood pressure control or appropriate response to uncon-

trolled blood pressure in each intervention group compared
with controls (Table 3). Therefore, the effect of the interven-
tion declined significantly after the incentive was with-
drawn.

In post hoc analysis, patients cared for by intervention
group participants were no more likely than controls to have
hypotension (164 [1.2%] vs 54 [1.4%] patients, respectively;
P = .18).

Table 3. Linear Regression Analyses of Post-Washout Physician
Performance

Unadjusted Difference in
Physician Performance,

Estimated Median (IQR)a

Difference in the Adjusted
Mean Performance

Between Each Incentive
Group and Control Group,

β Coefficient (95% CI)
Blood Pressure Control or an Appropriate Response
to Uncontrolled Blood Pressure
Overall −2.5 (−7.5 to 5.0)

By incentive group

Individual −2.5 (−7.5 to 2.5) −9.34 (−14.86 to −3.82)

Practice −1.3 (−7.5 to 2.5) −7.14 (−11.87 to −2.42)

Combined −5.0 (−12.5 to 5.0) −8.16 (−13.20 to −3.12)

None (control) 0 (−5.0 to 7.5) 1 [Reference]b

Use of Guideline-Recommended Antihypertensive Medications

Overall −5.0 (−10.0 to 2.5)

By incentive group

Individual −10.0 (−12.5 to −5.0) −10.03 (−16.44 to −3.61)

Practice −1.3 (−6.3 to 5.0) −5.60 (−11.25 to 0.04)

Combined −7.5 (−15.0 to −2.5) −4.65 (−11.13 to 1.82)

None (control) 0 (−7.5 to 2.5) 1 [Reference]c

Abbreviation: IQR, interquartile range.
a Change in performance from the final intervention period to the post-washout

period. Fifty-four of 55 physicians examined for the post-washout period had
performance data for both study periods.

b Model adjusted for differences in physician performance on the measure in
the final intervention period, whether the physician was white or black, and
whether the physician worked in the northern or southern region of the
United States.

c Model adjusted for differences in physician performance on the measure in
the final intervention period, proportion of male patients, whether the
physician worked in the northern or southern region of the United States, and
ceiling effects.

Table 2. Longitudinal Modeling Results of the Effect of the Intervention on Rewarded Clinical Measures

Estimated Change in the Percentage
of Physicians’ Patients Meeting the

Measure, % (95% Bootstrap CI)

Estimated Difference in the Change
Between Each Incentive Group and

Control Group, % (95% Bootstrap CI)

P Value for
Estimated

Differencea

Blood Pressure Control or an Appropriate Response to Uncontrolled Blood Pressureb

Individual incentives 8.84 (4.20 to 11.80) 8.36 (2.40 to 13.00) .005

Practice incentives 3.70 (0.24 to 7.68) 3.24 (−1.48 to 8.92) .26

Combined incentives 5.54 (1.92 to 9.52) 5.08 (−0.04 to 10.56) .09

No incentives (control) 0.47 (−3.12 to 4.04) 1 [Reference]

Use of Guideline-Recommended Antihypertensive Medicationsc

Individual incentives 9.07 (4.52 to 13.44) 4.72 (−1.44 to 10.92) .09

Practice incentives 4.98 (0.64 to 10.08) 0.64 (−5.32 to 7.32) .81

Combined incentives 7.26 (2.92 to 12.48) 2.92 (−2.76 to 9.64) .30

No incentives (control) 4.35 (−0.28 to 9.28) 1 [Reference]

a P values compare the change in the
control group with the change in
each incentive intervention group.

b Model adjusted for proportion of
patients with diabetes, whether the
physician worked at a teaching
hospital, and whether the physician
worked in the northern or southern
region of the United States.

c Model adjusted for proportion of
patients with diabetes, mean age of
patients, whether the physician
worked at a teaching hospital, and
ceiling effects.
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Discussion

In this cluster randomized trial, we evaluated the effective-
ness of pay for performance in primary care settings for a
common chronic condition. We tested incentives targeted at
individual physicians or health care practice teams and a
combined incentive to both the individual physician and
team. We found that physicians who were randomized to the
individual incentive group were more likely than controls to
improve their treatment of hypertension as measured by
achievement of blood pressure control or appropriate
response to uncontrolled blood pressure. Thus, a typical
study physician in the individual group with a panel size of
1000 patients with hypertension would be expected to have
about 84 additional patients achieving blood pressure control
or receiving an appropriate response after 1 year of exposure
to the intervention. Although the use of guideline-
recommended medications increased significantly over the
course of the study in the intervention groups, there was no
significant change compared with controls. We also showed
that those in the individual incentive group were more likely
to make antihypertensive medication adjustments in
response to uncontrolled blood pressures. Enhancing the
face validity of our findings, participants in intervention
groups were far more likely than controls to sign into a secure
website and view their performance reports. And similar to a
report from Kaiser Permanente, we found that the effect of
the intervention was not sustained after the incentive was
withdrawn.24 Although concerns about overtreatment have
been cited in criticisms of pay-for-performance programs, we
did not find a higher incidence of hypotension in the panels
of physicians randomized to the incentive groups.

Some might consider the magnitude of the incentives
small. The mean individual incentive earnings over the study
represented approximately 1.6% of a physician’s salary,
assuming a mean salary of $168 000.25 However, the budget
that VA administrative leaders allocated for the incentives
was a reflection of their “real-world” constraints, enhancing
the generalizability of our findings. Also, the final amounts of
the incentives were similar to those recently announced by
the New York City Health and Hospitals Corporation for pri-
mary care physicians for 13 measures, rather than a single,
performance measure,2 meaning that the incentive we used
for a single condition (hypertension) was proportionately
greater.

What aspects of the design and implementation of our study
may have contributed to our findings? First, our measures are
meaningful process measures to clinicians. Second, we mea-
sured and rewarded actions mostly under the control of phy-
sicians and their practice teams.26 Because blood pressure is not
completely under a clinician’s control, we rewarded a com-
bined measure of blood pressure control or an appropriate re-
sponse to an uncontrolled blood pressure (a so-called “tightly
linked” measure).27,28 Third, responding to an abnormal blood
pressure is a discrete task, as opposed to complex problem-
solving, such as diagnosing the etiology of abdominal pain.
Fourth, we rewarded participants for their absolute rather than

relative performance, avoiding a tournament or competition;
participants received a prespecified financial incentive each time
they met a performance measure.29,30 These aspects of our study
enhanced the salience of the incentive rewards.

In addition, we combined clear audit and feedback with
an incentive.13 Monetary incentives might amplify the posi-
tive effects of performance feedback reports.31 Bandura’s
self-efficacy theory states that incentives work by piquing an
individual’s interest in a task, leading to greater effort at per-
forming the task and ultimately to an increased sense of
self-efficacy.32 We found that intervention group participants
were much more likely than control participants to view their
feedback reports, suggesting that those who received finan-
cial incentives demonstrated greater interest in their perfor-
mance than those who received audit and feedback alone.33

This suggests that incentive-based interventions and audit
and feedback interventions could be synergistic. The goal of
the incentive is not to coerce individuals into performing the
requested task but to increase their interest in their perfor-
mance of the task, overcoming clinical inertia.34

Unexpectedly, performance gains did not hold after a 12-
month washout period, during which we avoided prompting or
interacting with participants. Although performance did not de-
cline to preintervention levels, the decline was significant. While
we speculate that the cessation of performance feedback infor-
mation may have contributed to the performance decline, fur-
ther research should elucidate why this phenomenon oc-
curred.

The VA system has a nationwide quality monitoring and
assessment program for primary care and chronic conditions
and a culture of performance improvement. As reported by Sut-
ton et al,9 the cultural context of the performance rewards may
be a significant contributor to their effectiveness. Although
these contextual factors may have enhanced the likelihood that
our intervention was effective, the high baseline perfor-
mance of VA health care physicians with blood pressure con-
trol rates of approximately 75%35 may have created a “ceiling
effect,” whereby gains in performance were more difficult to
achieve than they might be in the non-VA setting. Therefore,
the improvements might have been greater in a system where
baseline performance was lower.

Given that health care organizations are restructuring to
implementthepatient-centeredmedicalhome,11 weassessedthe
effect of rewards to health care practice teams. We hypothesized
a priori that incentives to practice teams would be effective, but
we did not find significant effects of either the practice team or
the combined incentives. Our interviews with participants sug-
gested that the integrity of the team construct may have been im-
paired at some sites, perhaps dampening the effectiveness of the
practice-level as well as the combined incentives. At 2 of the
practice-level incentive sites, participants noted that they did not
know who else was in their practice. At 1 site, nonphysician prac-
tice team members were moved to different clinic locations, pre-
venting them from working as a team. Participants also noted the
importance of a team in improving hypertension management
yet confirmed that the team structure they were under was ru-
dimentary (prior to the implementation of the VA Patient-
Centered Medical Home known as the Patient Aligned Care Team
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[PACT]).36 Thus, it ispossiblethat,hadthePACTstructurealready
been in place, the practice-level and combined incentives would
have had a greater effect.

Despite concerns that baseline performance and team co-
hesion might have dampened the effect of the interventions,
several aspects of the VA health care delivery system made this
an ideal setting to test the effectiveness of the incentives. First,
because the VA uses a single payment approach, we elimi-
nated the problem of multiple payers or varying performance
measures diluting the effect of the incentive or the perfor-
mance targets. Second, VA physicians are salaried, ensuring
that the rewards were a clear addition to their expected pay.
And while the VA is a uniquely well-suited laboratory for this
study, because the structure of the VA health care system is
similar to other large delivery systems such as Kaiser Perma-
nente and the Department of Defense, our findings are gen-
eralizable. Although VA enrollees are overwhelmingly male,
there is little reason to believe that would have systemati-
cally biased the study findings.

Hypertension is a common chronic condition, affecting ap-
proximately 70% of those 65 years and older,37 requiring care-
ful follow-up, adjustments to medication and lifestyle, effec-
tive patient-doctor communication, and treatment plan
adherence. Inadequate blood pressure control results in ex-

cess cases of coronary artery disease, congestive heart fail-
ure, renal insufficiency, peripheral arterial disease, and stroke.17

Even small reductions in blood pressure translate into signifi-
cant reduction in risk of morbidity and mortality17 and in sys-
tem-wide costs.38 This trial addresses the needs of policy mak-
ers and payers for information about a clinically relevant
payment intervention in routine practice. Payment-system in-
terventions are attractive because of their potential scale and
reach. However, payment-system interventions are only one
piece of the solution to improve management of chronic dis-
eases such as hypertension. More resource-intensive, tai-
lored, patient-level self-management strategies may be needed
to truly affect patient outcomes.

Conclusion
Individual financial incentives, but not practice-level or com-
bined incentives, resulted in greater blood pressure control or
appropriate response to uncontrolled blood pressure. None of
the incentives resulted in greater use of guideline-
recommended medications compared with controls. Further
research is needed to understand the factors that contributed
to these findings.
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