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Abstract

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.

Address correspondence to: Laura Petersen, MD, MPH, Health Services Research and Development (152), Michael E. DeBakey
Veterans Affairs Medical Center, 2002 Holcombe Blvd., Houston, TX, 77030; Phone: 713-794-8623; Fax: 713-748-7359;
laurap@bcm.edu.

Additional Contributions

Oversight Committee:

Barry R. Davis, University of Texas School of Public Health, Houston, TX; Joseph Francis, Department of Veterans Affairs,
Washington, DC; Gabriel Habib, Michael E. DeBakey Veterans Affairs Medical Center, Houston, TX; Jeffrey Murawsky, VA Great
Lakes Health Care System, Westchester, IL; Robert A. Petzel, Department of Veterans Affairs, Washington, DC; Brian Reed, Baylor
College of Medicine, Houston, TX

VA Investigators:

Jan Basile, Rose Birkmeier, Warren D. Blackburn, Jr., Patricia Cioffi, Peter Friedmann, Saib Gappy, Stephen A. Geraci, Nicholas
Haddad, Kent A. Kirchner, James Levenson, Steve Orwig, Alan Pawlow, Adam Powell, Shakaib Rehman, Amy W. Smith, Jessie M.
Spencer, Vidya Sridharan, Donald Weinshenker

VA Primary Care Physician Participants:

Vijaya Ajjagottu, Jeffrey Austerlitz, Peter Baren, Andree Burnett, Eugene Constantinou, Donald Curran, Raminder Dhadli, Sean
Ercan-Fang, Harold Fain, Swapna Gupta, Helen Han, Shireen Haque, Judith Hildebrand, Claudine Johnson, Yelena Kamenker-Orlov,
Thomas Kumenda, Fenggi Liu, George Malatinszky, Minnie Martin, Nicholas Masozera, Ramon Matawaran, Raghuram Matta, Ivan
Monserrate, Praveena Mungara, Kimberly Olson, Tuukka Ostenso, Radha Rao, Simona Retter, Terrence Shaneyfelt, Lubna Sheikh,
Patricia Sullwold, Vanisree Suverna, Adeyinka Taiwo, Oanh Thai, Ishita Thakar, Rachel Wilson Peery

Dr. Petersen had full access to all the data in the study and takes responsibility for the integrity of the data and the accuracy of the data
analysis.

The authors have no potential conflicts of interest to disclose.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Petersen et al. Page 2

Design, Setting, and Participants—Cluster randomized controlled trial of 12 Veterans
Affairs hospital-based outpatient clinics with five performance periods and a 12-month washout.
We enrolled 83 primary care physicians and 42 non-physician personnel (e.g., nurses,
pharmacists) working with physicians to deliver hypertension care.

Interventions—cClinics randomized to one of four groups: physician-level (individual)
incentives; practice-level incentives; individual- plus practice-level incentives (combined); or
none. Intervention participants received up to five payments every four months; all participants
could access feedback reports.

Main outcome measures—For each four-month period, the number of hypertensive patients
among a random sample who achieved guideline-recommended blood pressure thresholds or
received an appropriate response to uncontrolled blood pressure; and/or been prescribed guideline-
recommended medications and the number who developed hypotension.

Results—Mean (standard deviation) total payments over the study were $4,270 ($459), $2,672
($153), and $1,648 ($248) for the combined, individual, and practice-level interventions,
respectively. The adjusted change over the study in patients meeting the combined blood pressure/
appropriate response measure was 8.84 percentage points (95% confidence interval [Cl], 4.20—
11.80) for the individual-level, 3.70 (95% CI, 0.24-7.68) for the practice-level, 5.54 (95% ClI,
1.92-9.52) for the combined, and 0.47 (95% CI, —3.12-4.04) for the control groups. For
medications, the change was 9.07 (95% Cl, 4.52-13.44), 4.98 (95% ClI, 0.64-10.08), 7.26 (95%
Cl, 2.92-12.48), and 4.35 (95% CI, —0.28-9.28) percentage points, respectively. The adjusted
estimated difference in the change between the proportion of patients with blood pressure control/
appropriate response for individual incentive and control groups was 8.36 percentage points (95%
Cl, 2.40-13.00; P=.005). Use of guideline-recommended medications did not significantly change
compared to controls, nor did the incidence of hypotension. The effect of the incentive was not
sustained after a washout.

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 to controls. Further
research is needed to understand the factors that contributed to our findings.

Trial registration—NCT00302718; www.clinicaltrials.gov

Background

As part of the Affordable Care Act, the U.S. government has introduced pay for
performance to all hospitals paid by Medicare nationwide.> The New York City Health and
Hospitals Corporation recently announced a performance pay plan for physicians.? These
and other value-based purchasing 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-> The Premier Hospital Quality
Incentive Demonstration showed an increase of up to 4.1 percentage points in process-
quality measures during the first two years,5 but these modest gains were not sustained.”
Moreover, risk-adjusted mortality in the same program showed no improvement.8

JAMA. Author manuscript; available in PMC 2014 September 16.
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In contrast, recent studies assessing outcomes of hospital pay-for-performance programs
implemented in the United Kingdom on a wider scale, with larger bonuses, and with
different approaches to quality improvement, showed clinically significant mortality
reductions.® Enhancing the face validity of these findings, these reductions were
concentrated among hospitals that also showed the best process-measure performance.

Evaluations of incentives targeted at individual physicians and physician practice teams (i.e.,
clinicians, nurses, and support staff who deliver health care) also show variability.3-> A
Cochrane review of incentives to improve the quality of primary care found that six of seven
eligible studies showed a statistically significant positive effect, but the authors encouraged
caution in interpreting findings due to design limitations and generalizability concerns.*
Thus, many questions about pay for performance are unanswered.4510

Given the implementation of the patient-centered medical home and models of accountable
care,1! 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 multi-site
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 incentives to individual physicians and practice teams for the delivery of guideline-
recommended care for hypertension in the primary care setting.

Study design and randomization

Characteristics of the study hospitals and detailed trial methods were published elsewhere.13
Research assistants at the Houston coordinating center enrolled a minimum of five full-time
primary care physicians from 12 hospital-based primary care clinics in five Veterans Affairs
(VA) Networks. Then, the clinics were randomized to one of four 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 participants at a hospital belonged
to the same intervention group.14 Randomization was constrained on teaching status,
geographic and clinic location, and participation in the Antihypertensive 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, Inc, Cary, NC) and selected the one with the highest random number. At the six
hospitals randomized to receive a practice-level incentive, physicians could invite up to 15
non-physician colleagues (e.g., nurses, pharmacists) to participate as part of their practice
team caring for hypertensive patients on their panel. Also, to meet the physician recruitment
goal of seven per site (to account for attrition), we enrolled additional eligible physicians
following randomization. The study was approved by the institutional review boards of all
participating institutions.18 All participants provided written informed consent.

JAMA. Author manuscript; available in PMC 2014 September 16.
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Interventions

Education—Participants attended webinars beginning in February 2008 that reviewed the
Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood Pressure (JNC 7) guidelines.1’ Participants were also informed of
their study group assignments, the study measures and financial incentive amounts.

Financial incentives—The intervention phase included a four-month performance
baseline period (August-November 2007), and four consecutive four-month periods, starting
in April 2008. Following the end of each period, chart abstractors at the Houston
coordinating 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 four or more weeks
during a given four-month performance period were not eligible to earn rewards for that
period. Practices could replace non-physician participants who withdrew during the study.
Intervention group participants received up to five incentive payments in their paychecks
approximately every four months and were notified each time a payment was posted..

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

Study measures and rewards

Participants earned incentives for (1) achieving JNC 7 guideline-recommended blood
pressure thresholds or appropriately responding to uncontrolled blood pressure (e.g.,
lifestyle recommendation for Stage 1 hypertension or guideline-recommended medication
adjustment), and/or (2) prescribing guideline-recommended antihypertensive medications.
The directors of the participating hospital regions contributed $250,000 for the incentives.
Results from simulations using pilot data and accounting for estimated improvement rates
showed a maximum per chart reward of $18.20; $9.10 for each successful measure.

For the practice-level payments, the aggregated earnings of the physician participants were
equally distributed between the physician and non-physician participants in the practice
team. Physicians in the combined incentive group received their individual-level
performance payment plus their practice-level share. For example, there are seven
physicians and three nurses at a site receiving the combined incentive. If we assume each
physician meets both study measures for all 40 charts reviewed ($9.10 per measure * 2
measures * 40 charts * 7 physicians) in this hypothetical case, the practice’s total incentive
earning is $5,096. For the 10 member practice team, the per member share is $509.60. Each
nurse would receive $509.60, and each physician would receive $1,237.60 ($509.60 team
share plus $728 for a perfect individual performance).

JAMA. Author manuscript; available in PMC 2014 September 16.
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We adapted an algorithm by Donner and Klar to determine study power.1® 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 intraclass 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 non-
central t-distribution. Application of the algorithm yielded a result of three clusters per
group and five 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 seven physicians per cluster was
used to account for attrition.19

Statistical analysis

To evaluate the adequacy of randomization, we tested for differences in physician
characteristics across the groups using chi-square tests for binomial variables (or Fisher’s
exact test when cell sizes were less than five) 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 analysis was the physician. The analysis approach
was intent-to-treat; physician performance was evaluated according to the group to which
their hospital was randomly assigned. We evaluated the effect of incentive type for each
outcome: (1) each incentive group versus the control group; (2) individual-level incentive
groups versus the control group; and (3) practice-level incentive groups versus the control
group. The goal of the analysis was to evaluate the rate of change in the proportion of
patients who met the study measures over time for the intervention group physicians.2°
Models were developed independently for each incentive type and each study measure.
Using an approach described by Cheng and colleagues,2! we constructed a maximal model
using scientifically relevant covariates selected a priori, and then performed backward
elimination to delete variables with P values =.05, arriving at our final model. The maximal
model allowed us to evaluate both the covariance structure and the list of covariates for
inclusion in the final model. Maximal model covariates included characteristics of the
hospital where the physician practiced (teaching hospital, ALLHAT site, located in northern
versus southern region of US), physician demographic and practice characteristics (gender,
race, and years practicing since completing residency), characteristics of the physicians’
patients sampled for analysis (mean age, percent male, percent black, and percent diabetic)
and whether the physician had reached the ceiling value for the study measure in the
baseline period. Also, the models included the covariates of time, the effect 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 medication
adjustment (i.e., 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

JAMA. Author manuscript; available in PMC 2014 September 16.
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Achievable Benchmarks of Care methodology?2 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 BP control or appropriate response to uncontrolled BP 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 necessary. We evaluated
final models using a two-sided t statistic with 95% significance and adjusted for multiple
comparisons 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 1,000 times.

We tracked participants’ engagement with the study website. We compared viewing of the
baseline or the first intervention period’s audit and feedback report between intervention and
control group participants using Fisher’s exact test.

To evaluate performance following the washout, we performed 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 backwards 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 one primary care encounter between February and May 2009. We looked four months
from the patient’s encounter to identify low systolic blood pressure readings (defined as an
outpatient systolic blood pressure < 90 mm Hg) and/or an outpatient diagnosis of
hypotension.

All statistical analyses were performed using SAS software version 9.3 (SAS Institute, Inc,
Cary, NC).

Participant and site characteristics

Between February 2007 and April 2008, 83 VA primary care physicians and 42 non-
physicians members of practice teams (e.g., 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 report and payment; seven left the primary care setting or their facility, and one
withdrew for a personal reason. After participants received intervention components for the
first performance period, an additional physician left the primary care setting. Nine non-
physicians (e.g., nurses, pharmacists) from four sites left during the intervention period and
three new non-physicians (e.g., nurses, pharmacists) were enrolled. The 77 physicians who
contributed at least two periods of performance data were included in the analysis. We
completed post-washout data collection in April 2012 for the 55 physicians who remained
enrolled by the end of the washout period.

JAMA. Author manuscript; available in PMC 2014 September 16.
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Amongst physicians who participated in all five performance periods, the mean (standard
deviation) total payment for physicians over the course of the study was $4,270 ($459) in
the combined group, $2,672 ($153) in the individual group, and $1,648 ($248) in the
practice group. There were no significant differences in the distributions of physician
gender, race, years practicing since completing 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 ALLHAT sites (P<.001), and whether they were in the southern or northern US
(P=.04).

Rewarded clinical measures

In unadjusted analyses, the proportion of patients either with controlled hypertension or
receiving an appropriate response increased for each incentive group over the course of the
trial (Figure 2a). The adjusted estimated change over the study of the patients meeting the
combined blood pressure or appropriate response measure was 8.84 percentage points (95%
confidence interval [Cl], 4.20-11.80) for the individual group, 3.70 (95% CI, 0.24-7.68) for
the practice group, 5.54 (95% Cl, 1.92-9.52) for the combined group, and 0.47 (95% ClI,
-3.12-4.04) for the controls. The adjusted estimated difference over the study in the change
between 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 percentage points (95% CI, 2.40-13.00; P=.005; Table 2). Thus, a typical study
physician in the individual group with a panel size of 1,000 patients with hypertension
would be expected to have about 84 additional patients achieving blood pressure control or
receiving an appropriate response after one year of exposure to the intervention. After
accounting for multiple comparisons, this remained significant at the 0.05 level.
Significance was confirmed by the bootstrap analysis. Site-to-site variation did not have a
significant effect on the modeling results.

Over the course of the trial, unadjusted guideline-recommended medication management
increased by the final intervention period compared to baseline in all study groups (Figure
2b). For the individual, practice, and combined incentive groups, and the controls, the
adjusted estimated change over the study of the physicians’ patients meeting the measure
was 9.07 (95% Cl, 4.52-13.44), 4.98 (95% ClI, 0.64-10.08), 7.26 (95% CI, 2.92-12.48), and
4.35 (95% CI, —0.28-9.28) percentage points, respectively. While the use of guideline-
recommended medication increased significantly over the course of the study in the
intervention groups, there was no significant change compared to controls (Table 2). In
adjusted post-hoc analyses assessing any medication adjustment (either to start a medication,
add a medication, or make a dose adjustment) over the course of the study for the individual
intervention group and controls group was 15.36 percentage points (95% ClI, 0.20-28.41;
P=.05). For those in the combined incentive group, the difference was 14.80 percentage
points (95% CI, 0.00-27.11; P=.07) (see eTable).

JAMA. Author manuscript; available in PMC 2014 September 16.
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Audit and feedback

Far more intervention than control group participants viewed their feedback reports on the
website, [66 (67%) versus 5 (25%) respectively; P=.001], suggesting that participants were
aware of the relationship between performance and rewards.

Post-washout performance

In a model adjusted for geographic region, physician race, and comparison of performance
in the final intervention period to the post-washout performance period, there was a
significant reduction in performance in the combined measure of blood pressure control or
appropriate response to uncontrolled blood pressure in each intervention group compared to
controls (Table 3). Therefore, the effect of the intervention declined significantly after the
incentive was withdrawn.

Unintended consequences

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

Discussion

In this cluster randomized trial, we evaluated the effectiveness of pay for performance in
primary care settings for a common, chronic condition. We tested incentives targeted at
individual physicians, 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 arm with a
panel size of 1,000 patients with hypertension would be expected to have about 84
additional patients achieving blood pressure control or receiving an appropriate response
after one year of exposure to the intervention. While the use of guideline-recommended
medications increased significantly over the course of the study in the intervention groups,
there was no significant change compared to 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 over-treatment 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

JAMA. Author manuscript; available in PMC 2014 September 16.
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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
primary 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
measured and rewarded actions mostly under the control of physicians and their practice
teams.26 Because blood pressure is not completely under the clinician’s control, we
rewarded a combined measure of blood pressure control or an appropriate response 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 pre-specified financial incentive each time they met a performance
measure.2%:30 These aspects of our study enhanced the salience of the incentive rewards.
Lastly, we combined clear audit and feedback with an incentive.13 Monetary incentives
might amplify the positive effects of performance feedback reports.3! Bandura’s self-
efficacy theory states that incentives work by piquing an individual’s interest in a task,
leading to greater effort at performing the task and ultimately to an increased sense of self-
efficacy.32 We found that intervention group participants were much more likely than
controls to view their feedback reports, suggesting that those who received financial
incentives demonstrated greater interest in their performance 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 an
individual into performing the requested task but to increase their interest in their
performance of the task, overcoming clinical inertia.3*

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
decline to pre-intervention levels, the decline was significant. While we speculate that the
cessation of performance feedback information may have contributed to the performance
decline, further research should elucidate why this phenomenon occurred.

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
Sutton et al., 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 performance of VA health
care physicians with blood pressure control rates of approximately 75%3° 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.

JAMA. Author manuscript; available in PMC 2014 September 16.
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Given that health care organizations are restructuring to implement the patient-centered
medical home,11 we assessed the 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 suggested that the integrity of the team construct may have been
impaired at some sites, perhaps dampening the effectiveness of the practice-level as well as
the combined incentives. At two of the practice-level incentive sites, participants noted that
they did not know who else was in their practice. At one site, non-physician practice team
members were moved to different clinic locations, preventing 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 rudimentary (prior to the
implementation of the VA Patient Centered Medical Home known as the Patient Aligned
Care Team (PACT)).36 Thus, it is possible that, had the PACT structure already been in
place, the practice-level and combined incentives would have had a greater impact.

Despite concerns that baseline performance and team cohesion 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 eliminated the problem of multiple payers or varying performance
measures diluting the effect of the incentive or the performance 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
Permanente and the Department of Defense, our findings are generalizable. Although VA
enrollees are overwhelmingly male, there is little reason to believe that would have
systematically biased the study findings.

Hypertension is a common, chronic condition, affecting approximately 70% of those 65
years and older,37 requiring careful follow-up, adjustments to medication and lifestyle,
effective patient-doctor communication, and treatment plan adherence. Inadequate blood
pressure control results in excess cases of coronary artery disease, congestive heart failure,
renal insufficiency, peripheral arterial disease, and stroke.1” Even small reductions in blood
pressure translate into significant reduction in risk of morbidity and mortalityl” and in
systemwide costs.38 This trial addresses the needs of policy makers and payers for
information about a clinically relevant payment intervention in routine practice. Payment-
system interventions 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 diseases such as hypertension. More resource-intensive, tailored, patient-level self-
management strategies may be needed to truly impact patient outcomes.

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 compared to
controls. Further research is needed to understand the factors that contributed to our
findings.

JAMA. Author manuscript; available in PMC 2014 September 16.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Assessed for eligibility (n=45 hospitals)

Excluded:

Affected by Hurricane Katrina (n=2)
<8 full-time,
No IRB or research a
Hospital directors de
Unfulfilled site P 3
IRB and/or R&D disapproved study (r

All rescarch activities suspended due to IRB closure (n=1)
Unable to recruit > 5 full-time PCPs (n=1)

Randomized (n=12 hospitals) |
T

¥ ¥ 2 ¥
Physician-level incentives Practice-level incentives Physician- and practice-level Control (no incentives)
3 hospitals; 20 physicians hysicians and 17 incentives 3 hospitals; 21 physicians
Mean cluster size =7, range 6-7 3 hospitals; 21 physicians and 25 Mean cluster size =7, range 7
e =13, range 10- non-physicians”

Mean cluster size =16, range 12-

21
Participants excluded (n=2) Participant excluded (n=1)
Left primary care setting Left the hospital
Received allocated intervention ‘

Participant excluded (n=1) Participants excluded (n=4)
Left the hospital Withdrew from study: | fe—
Left the hospital: 1°

Left primary care setting: 2°

Received allocated intervention
(3 hospitals: 19 physicians and
25 non-physicians?)

Received allocated intervention
(3 hospitals; 20 physicians and
14 non-physicians’)

(3 hospitals; 19 physicians) (3 hospitals; 20 physicians)

Received allocated intervention ‘

Participant excluded (n=1)

Received only | instance  [¢—]

of the intervention, left
the PC setting

Analyzed for study outcomes’
(3 hospitals; 19 physicians)
Mean cluster size =7, range 6-7

Analyzed for study outcomes’
(3 hospi physicians)
Mean cluster size =7, range 5-7

Analyzed for study outcomes’ Analyzed for study outcomes'
(3 hospitals; 19 physicians)

Mean cluster size =7, range 6-7

Mean cluster size =7, range 6-7

Figure 1.
Participant Enrollment

Abbreviations: IRB, Institutional Review Board; PC, primary care; PCP, primary care
practitioners; Pl, principal investigator; R&D, Research & Development

@Non-physician participants included 7 registered nurses, 4 nurse practitioners, 4 registered
nurse case managers, 1 physician assistant, and 1 pharmacist.

bNon-physician participants included 10 licensed practical nurses, 9 registered nurses, 3
medical support assistants, 2 registered nurse care coordinators, and 1 pharmacist.
®Non-physician participant

dTwo additional non-physicians left the practice-level incentives group during the
intervention. One new non-physician was enrolled.

€Seven non-physicians left the physician- and practice-level incentives group during the
intervention. Two new non-physicians were enrolled.

fData from physicians only were used to assess both physician-level and practice-level
performances; each physician participant received >/= 2 more instances of the intervention.
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A. Blood Pressure Control or Appropriate Response to Uncontrolled Blood Pressure
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B. Use of Guideline-Recommended Antihypertensive Medications
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Figure 2(A and B). Unadjusted Proportion of Physicians’ Patients Meeting the Rewarded
Clinical Measures by Study Group
A. Blood Pressure Control or Appropriate Response to Uncontrolled Blood Pressure
B. Use of Guideline-Recommended Antihypertensive Medications
19 physicians participated in the baseline period; 760 patient charts reviewed. 18 physicians
participated in the final intervention period; 720 patient charts reviewed. 13 physicians in

the post-washout period; 520 patient charts reviewed.
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b18 physicians participated in the baseline period; 720 patient charts reviewed. 19 physicians
participated in the final intervention period; 760 patient charts reviewed. 17 physicians in
the post-washout period; 680 patient charts reviewed.

€17 physicians participated in the baseline period; 680 patient charts reviewed. 15 physicians
participated in the final intervention period; 600 patient charts reviewed. 11 physicians in
the post-washout period; 440 patient charts reviewed.

d18 physicians participated in the baseline period; 720 patient charts reviewed. 19 physicians
participated in the final intervention period; 760 patient charts reviewed. 14 physicians in
the post-washout period; 560 patient charts reviewed.

JAMA. Author manuscript; available in PMC 2014 September 16.



Page 17

Petersen et al.

*(Jo13u09) suaned 09/ pue ‘(paulquiod) syuaned 9, ‘(sanoeid) syuaired pog (jenpiaipul) syusired g9/ :dnoib Apnis Ag Jojeuiwousq

p

*(€=1p) sdno.B Apnis Ss0I0B SIOUBIBYIP 4O 1531 aJenbs-1yd © J0j SNYM-UOU SNSISA S)IYM OJUI pasde||0d a1am sa1i0Baled [eloel ‘G> SUnod |19 Jo asnesag

1531 YURl S1|[eAN-[BXSNI U} WOy

ale San|eA d ‘sa|qelieA SNONUINUOD 104 *(§ UBY SS8] 81aM SazIs |10 Aue JI 158 10BX8 S,JaysiH 10) sdnoB Apnis ssooe UoINQLISIP Ul 80USIBLHP 10J 1S81 a1enbs-1yd B WOy aJe Sanjen d ‘sa|qeLIeA [elwoulq Jo4

q

‘pake|dsip aJe porad uonuaAIaIUl IS 8y} Ul sajdwes Juaired ,sueloisAyd Jo sonsLgIdRIRYD ‘QuIod BWIN Yoes Je palds|as Ajlopuel a1am sisAjeue Joj sjuaiied ay) asnedag ‘S F Sueaw aJe sanjea m:c_E-w:_am

abuel ajienbigiul *YO| ‘eI YNy LeaH JusAaid 0} Juswieal ] BuismoT pidi pue sAlsusadAYNUY ‘1 WVHTTV SUOIRIASIGOY

60 6¥8E IFTY 876¢ 1T%2h p2113qeIp 318 oym suaned JO Juadiad
690 GF.9 €799 €799 G¥59 A 'sjuatred jo afe abessny
100 (€re)s (Le-9) 0 (8r-6) TV (er-5) e | p(IOI) UeIpaW ‘sjuaned e|q 0 1usdIad
£9°0 £27¢6 796 €786 €716 pSiuaned ajew Jo Juadlad
¥0'0 (ze) 9 (e9) ¢t (se) L (89) €T (%) "ou — SN UIBYINOS Ul YI0M
100> (89) €T (e9) 2T (oo1) 02 (ce) 9 (%) "ou —aNs LYHTTV 18 3o
100> (89) €T (e9) ¢t (001) 02 (001) 6T (%) "ou — [endsoy Buiyoes) ye 3o
880 VLRV ET 89T TT L'8FeEeT 7'8¥6°2T Buonoeid sies A
(ze) 9 (9m) € (08) 9 (tav Byio
(92) s (ze) 9 (s2) s (92) S Uelpu| Ueisy
2980 0 @1 (9K (On)€ Hoelg
(zv) 8 (Lv) 6 (se) L (28) L aNUM
(9%) "ou —adey
70 (89) €T (e9) 0T (09) 21 (ev) 8 (%) ou — xas ajeN
gPNBAd | (T=N) (seanusour ou) jonuod | (6T=N) seAnuaoul pauiquiod | (0z=N) seAnusoul 3019eld | (6T=N) SeAnuaoUI [enpIAIpU| a11s14819848YD

NIH-PA Author Manuscript

NIH-PA Author Manuscript

eSAdNo19 ApniS sS04y SoNsLIBloRIRYD URIISAYJ 4O uonngLisiq

T alqel

NIH-PA Author Manuscript

available in PMC 2014 September 16.

JAMA. Author manuscript



Petersen et al. Page 18

Table 2

Longitudinal Modeling Results of the Effect of the Intervention on Rewarded Clinical Measures
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Estimated Change in Estimated Difference in
the Percentage of the Change Between
Physicians’ Patients Each Incentive Group P Value for
Meeting the Measure and Control Group (95% | Estimated
Rewarded Clinical Measure Study Group (95% Bootstrap CI) Bootstrap CI) Difference®
Blood pressure control or an
appropriate response to
uncontrolled blood pressureb
Individual incentives 8.84 (4.20, 11.80) 8.36 (2.40, 13.00) .005
Practice incentives 3.70 (0.24, 7.68) 3.24 (-1.48, 8.92) .26
Combined incentives 5.54 (1.92, 9.52) 5.08 (-0.04, 10.56) .09
Control (no incentives) | 0.47 (-3.12, 4.04) Reference
Use of guideline-recommended
antihypertensive medications®
Individual incentives 9.07 (4.52, 13.44) 4.72 (-1.44,10.92) .09
Practice incentives 4.98 (0.64, 10.08) 0.64 (-5.32, 7.32) .81
Combined incentives 7.26 (2.92, 12.48) 2.92 (-2.76,9.64) .30
Control (no incentives) | 4.35(-0.28, 9.28) Reference

Abbreviation: Cl, confidence interval

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

bModel adjusted for proportion of diabetic patients, whether physician works at a teaching hospital, and whether physician works in the northern or

southern region of the US.

CModel adjusted for proportion of diabetic patients, mean age of patients, whether physician works at a teaching hospital, and ceiling effects.
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