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Abstract

Importance—Most evaluations of pay-for-performance (P4P) have focused on large-group

practices. Thus, the effect of P4P in small practices, where many Americans receive care, is

largely unknown. Furthermore, whether electronic health records (EHRs) with chronic disease

management capabilities support small-practice response to P4P has not been studied.

Objective—To assess the effect of a P4P incentive on quality in EHR-enabled small practices in

the context of an established quality improvement initiative.

Design—Cluster-randomized trial

Setting, Participants—Small (<10 clinicians) primary care practices in New York City from

April 2009-March 2010. A city program had provided all participating practices with the same

EHR with decision support and patient registry functionalities and quality improvement specialists

offering technical assistance.

Intervention—Incentivized practices were paid for each patient whose care met the performance

criteria, but they received higher payments for patients with comorbidities or who had Medicaid or

were uninsured (maximum payments: $200/patient; $100,000/clinic). Quality reports were given

quarterly to intervention and control groups.

Main outcomes and measures—Differences in performance improvement, from beginning to

end of the study, between control and intervention practices on aspirin or anti-thrombotic

prescription, blood pressure control, cholesterol control, and smoking cessation. Mixed effects
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logistic regression was used to account for clustering of patients within clinics, with a treatment by

time interaction term assessing the statistical significance of the effect of the intervention.

Results—Participating practices (n=42 for each group) had similar baseline characteristics, with

a mean (median) of 4592 (2500) patients at the incentive group practices and 3042 (2000) at the

control group practices. Intervention practices had greater absolute adjusted improvement in rates

of appropriate anti-thrombotic prescription (12.0% improvement vs. 6.0% improvement among

controls, difference: 6.0% (2.2–9.7%), p=0.001 for intervention effect), blood pressure control

improvement (no comorbidities: 9.7% vs. 4.2%, difference: 5.5% (1.6–9.3%), p=0.01 for

intervention effect; with diabetes: 9.0% vs. 1.2%, difference: 7.8% (3.2–12.4%), p=0.007 for

intervention effect; with diabetes and/or ischemic vascular disease: 9.5% vs. 1.7%, difference:

7.8% (3.0–12.6%), p=0.01 for intervention effect) and improvement in rates of smoking cessation

interventions (12.4% vs. 7.7%, difference: 4.7% (−0.3–9.6%), p=0.02 for intervention effect).

Intervention practices performed better on all measures for Medicaid and uninsured patients

except cholesterol control, but no differences were statistically significant.

Conclusion and Relevance—Among small EHR-enabled practices, a P4P incentive program

compared with usual care resulted in modest improvements in cardiovascular care processes and

outcomes. Since most proposed P4P programs are intended to remain in place more than a year,

further research is needed to determine whether this effect increases or decreases over time.

ClinicalTrials.gov registration #—NCT00884013

Innovations in technology and a greater focus on chronic disease management are changing

the way health care is delivered.1 The Affordable Care Act (ACA) includes payment

reforms intended to facilitate substantive change and system redesign.2 As health care

evolves, it is important to understand how payment models influence performance in new

care delivery environments.

In 2005, the New York City (NYC) Department of Health and Mental Health (DOHMH)

established the Primary Care Information Project (PCIP) to improve preventive care for

chronically ill patients in low socio-economic status (SES) neighborhoods. Funded through

city, state, federal and private foundation contributions of over $60 million, PCIP co-

designed and implemented in participating practices a prevention-oriented electronic health

record (EHR) with clinical decision support and disease registries, and offered technical

assistance and quality improvement (QI) visits.3

Most existing literature has evaluated pay-for-performance (P4P) in large-group

practices, 4–7 although the participating NYC practices were small (mostly 1–2 clinicians).8

Small practices, where the majority of patients still receive care nationally,9 historically

have provided lower quality care—especially solo practices10—and may have greater

obstacles to improving care because they have lacked the scale and organizational structure

to do so.10,11 With widespread implementation of EHRs,1 it is possible that EHR-enabled

solo and small group practices will be able to respond to P4P incentives and improve

quality, but this has not been demonstrated.12
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To address this gap in knowledge, we performed a cluster-randomized trial to assess the

effect of P4P on preventive care processes and outcomes among practices participating in

PCIP.

Methods

Setting and Participants

Eligible clinics were small practices (1–10 clinicians) participating in the PCIP. PCIP

provided all clinics an EHR (eClinical Works) with clinical decision support (passive

reminders on a side bar for each patient) for the measures in the study, and with patient

registry and quality reporting capabilities.3,8,13 Clinic eligibility criteria included having at

least 200 patients eligible for measurement, having at least 10% Medicaid or uninsured

patients, and having used the EHR for at least three months. Clinics were randomized in

March 2009. Because the effect of P4P is contingent on clinicians knowing about the

incentive, clinicians were not blinded to their group assignment.

PCIP provided all practices with on-site quality improvement (QI) assistance, including

coaching clinicians on EHR QI features, supporting work-flow redesign, and demonstrating

proper EHR documentation of the study measures. The QI coaches were blinded to practice

group assignment.

Randomization

Practices that agreed to participate were stratified by size (1–2 clinicians, 3–7 clinicians, or

8–10 clinicians), EHR “go-live” date, and NYC borough.

Intervention

We randomized participating practices to either financial incentives plus benchmarked

quarterly reports of their performance or a control group receiving only quarterly reports.

The financial incentive was paid to the practice at the end of the study. The clinicians in

each practice decided whether to divide the incentive among themselves or to invest in the

practice.

The incentive design reflects a conceptual model from Dudley et al.14 We paid the incentive

to the clinic and we paid for a related set of measures to motivate clinicians to use practice-

level mechanisms to enhance population-level disease management.14 Clinicians may

discount their estimates of expected revenue from the incentive if there is uncertainty about

achieving the level of performance required. 14,15 Therefore, an incentive was paid for every

instance of a patient meeting the quality goal, and clinicians were not penalized for patients

who did not meet the quality goal. In addition, clinicians may better respond to incentives

that recognize the opportunity cost of achieving the incentive relative to other work (e.g.,

spending more time with one patient to achieve the metric rather than earning more money

by seeing an additional patient).14,15 To encourage physicians to improve care even for

those patients for whom changing outcomes might require more resources—either because

those patients were sicker or had lower socioeconomic status—we structured the incentive

to give a higher payment when goals were met among patients with certain co-morbidities
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or, as proxies for socioeconomic status, had Medicaid insurance or were uninsured (see

Table 1).

Since the differential amount of resources required to care for these populations is not

known, we chose the baseline payment and the differential amounts based on informational

interviews with clinicians and based on the Medicaid fee-for-service reimbursement at the

time for a preventive visit for a healthy adult (~$18). The total amounts available to be

awarded across a clinician’s patient panel was expected to be approximately 5% of an

average physician’s annual salary.16

The study period was April 2009 to March 2010. In April 2009, study staff sent email and

letters to all clinics regarding group assignment, including materials describing performance

measures and their documentation in the EHR (all clinics, Appendix A) and the incentive

structure (intervention group, Appendix B). Quality reports were sent to all practices

quarterly (see intervention group—Appendix C, and control group—Appendix D), with a

final report delivered March 2010.

Objectives and outcomes

The clinical areas targeted for P4P incentives were processes and intermediate outcomes that

reduce long-term cardiovascular risk (“the ABCS”: Aspirin or Anti-thrombotic prescription;

Blood pressure control; Cholesterol control, Smoking cessation), summarized in Table 1.

We included intermediate outcome measures (blood pressure and cholesterol control)

because they are more proximate to better population health, whereas there is sometimes

only a weak relationship between process measures and long-term outcomes.17,18

The primary outcome of interest was the differences between the incentive and control

groups in the proportion of patients achieving the targeted measures. The secondary

outcome was differences between the incentive and control groups in the proportion of

patients achieving the targeted measures among patients who were harder to treat, because

of comorbidities or insurance status. HMO Medicaid patients were not analyzed separately

from other HMO patients because some clinics do not distinguish HMO Medicaid patients

in the EHR.

Patients were identified for inclusion using ICD9 and CPT codes embedded in the EHR

progress notes (see Appendix E). Patients with cholesterol tested in the five years prior were

included in the cholesterol measure. Patients were counted as achieving the measure goal

based on blood pressure values, aspirin or other antithrombotic prescriptions, cholesterol

values, and smoking cessation interventions documented in structured fields in the EHR,

designed to be completed as part of clinicians’ normal workflow, as previously described.8

Data collection

To assess baseline differences in clinic characteristics between control and intervention

practices, including patient panel size, we used data reported on the PCIP program

agreements by practice clinicians. Both baseline and end-of-study performance data were

collected electronically by PCIP staff at the end of the study. Clinics that exited the study

did not contribute baseline or end-of-study data. Measure achievement was assessed using
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the final documentation in the EHR during the period. If there were multiple BP

measurements recorded for a single patient before the study, the last pre-study BP was used

to assess control at baseline. If there were then multiple BP measurements during the study

period, the last BP in the study period was used to determine whether end-of-study control

was achieved.

Statistical methods

Power calculations were based on Donner and Klar’s formula.19 There was no peer-

reviewed literature about the likely effects of an incentive of this size on our dependent

variables, but we a priori estimated that the effect size would be approximately a 10%

increase in the absolute level of performance. We used an intra-cluster correlation

coefficient (ICC) of 0.1 as a conservative estimate based on prior published data on ICC for

other process and outcome measures.20 With 42 clinics per group, assuming that the number

of patients per clinic per measure was on average 50 and the control group performance was

20%, using a two-sided test, and 5% level of significance, we had 87% power to detect a

10% difference in performance across the measures (with 77% power if control group

performance was 50%). For the subgroup analysis of Medicaid non-HMO and uninsured

patients, assuming that the number of patients per clinic per measure was 5 and the control

group performance was 20%, we had 52% power to detect a 10% difference (with 41%

power if the control group performance was 50%). We did not power the study to find a

difference in the subgroup analysis.

For comparison of clinic and patient characteristics, the Wilcoxon rank sum test was used.

The unit of observation in this trial was the patient, but data were aggregated at the clinic

level. Clinics that did not provide data were not included in the analysis (Figure 1). Patients

were clustered within clinics, with variability in the number of patients per clinic. Because

this can lead to larger clinics dominating results, we adjusted for clinic-level clustering. To

accommodate the likely correlation of patient outcomes within clinic and to accommodate

potential within-patient repeated measures for patients presenting for care during both the

baseline and study measurement periods, we used multilevel mixed-effects logistic

regression to model patient-level measure performance (achievement of the measure or

failure) for each measure. The model included random intercepts for each clinic that were

assumed to be constant across the two measurement occasions and fixed effects predictors of

study group (intervention vs. control group), time point (baseline vs. follow-up), and the

interaction of study group and time point. The primary interest lies in the interaction

parameter, as it is a comparison between the study groups in the amount of change between

the time points. This approach adjusts for the baseline differences in performance between

groups. Computations were performed using the xtmelogit command in STATA 12. To

summarize the inference from this model, we present the odds ratios for the interaction term

together with its 95% confidence interval and associated p-value.

In addition, we report performance in the groups at baseline and the end of study using

adjusted probabilities, and the difference between the two groups in their change in adjusted

probabilities from baseline to end-of-study (difference in differences) to summarize the

effect in a manner more easily interpretable to readers. As done in other trials with multiple
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tests for related outcomes with consistent results across tests, we did not adjust for multiple

comparisons.21–23 The conceptual model underlying P4P supports this, positing that system-

level interventions are required to achieve improvements14 and so performance changes

across measures are potentially linked.22,23

We performed two sensitivity analyses to address potential bias due to post-randomization

drop out. First, using data from surveys completed by all participating clinic leads upon

enrollment in the trial, we created propensity scores based on number of clinicians, percent

Medicaid, percent Medicare, percent uninsured, time since implementation of EHR. We

used the propensity scores to match the 7 control practices that dropped out with 7 control

practices that participated. We made a conservative assumption that the control clinics that

dropped out had the same performance as their propensity score-matched control clinics.24

For the missing incentive clinic (closed partway through the study), we duplicated, for each

measure, the performance of the incentive clinic that had the lowest performance

improvement. We chose the lowest performances to generate the most conservative estimate

of the incentive effect. We then repeated the primary analyses.

In the second sensitivity analysis, we referred to the randomization strata from the original

study design and assumed that each clinic whose data was missing would have performed

exactly the same as the paired clinic in its randomization stratum. This puts a conservative

bound on the effects of the intervention, because data from seven incentive clinics were used

to represent the data from the seven missing control clinics, and data from one control clinic

represented data from one missing incentive clinic. We then repeated the primary analyses.

All analyses were performed using STATA version 12.0 (Stata Corp, College Station,

Texas). All statistical tests were two-sided with a 95% significance level.

The institutional review boards at the University of California San Francisco and the NYC

DOHMH approved the study, with waivers of patient informed consent. Practice owners

provided written informed consent for participation. The trial was registered at

clinicaltrials.gov (NCT00884013).

Results

Patient and Clinic Characteristics

A total of 117 clinics were eligible; 84 clinics agreed to participate and were randomized.

Incentive clinics reported a mean of 4592 patients/clinic (total=179,094 incentive clinic

patients) and control clinics reported a mean of 3042 patients/clinic (total=118,626 control

clinic patients, Figure 1, p=0.45 for comparison of means). Baseline clinic characteristics

were similar in each group (Table 2). There was low to moderate performance at baseline in

almost all ABCS, except for cholesterol control, which was >90% in both groups (Table 3).

Baseline performance rates were higher in the intervention group for three of the seven

measures (Table 3).

Information on baseline and final measure performance was available for 41 incentive and

35 control practices, with one incentive practice closing partway through the study, one
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control practice withdrawing after randomization, and six control practices choosing not to

allow study personnel to collect performance data (Figure 1).

Effectiveness of Incentive

Performance improved in both groups during the study, with positive changes from baseline

for all measures (Table 3), with larger changes in the unadjusted analysis (eTable 1). The

adjusted change in performance was statistically significantly higher in the intervention

group than the control group for aspirin or antithrombotic prescription for patients with

diabetes or ischemic vascular disease (12.0% for the intervention group vs. 6.1% for the

control group, adjusted absolute difference in performance change between intervention and

control: 6.0% [95%CI, 2.2% to 9.7%], P=0.001 for interaction term OR) and blood pressure

control in patients with hypertension but without diabetes or ischemic vascular disease

(9.7% for the intervention group vs. 4.3% for the control group, adjusted absolute

difference: 5.5% [95%CI, 1.6% to 9.3%], P=0.01 for interaction term OR). There also was

greater improvement in the intervention group on blood pressure control in patients with

hypertension and diabetes (9.0% for the intervention group vs. 1.2% for the control group,

adjusted absolute difference: 7.8% [95% CI, 3.2% to −12.4%], P=0.007 for interaction term

OR), and hypertension and diabetes and/or ischemic vascular disease (9.5% for the

intervention group vs. 1.7% for the control group, difference: 7.8% 95% CI, 3.0% to

12.6%], P=0.01 for interaction term OR) and smoking cessation interventions (12.4% for

intervention group vs. 7.7% for control group, adjusted absolute difference: 4.7% [95% CI,

−0.3% to 9.6%], P=0.02 for interaction term OR). There was no statistically significant

difference between groups on cholesterol control in the general population (adjusted

absolute difference: −1.2% 95% CI, −3.2% to 0.7%], P=0.22 for interaction term OR, Table

3).

For uninsured or Medicaid (non-HMO) patients, changes in measure performance were

higher in intervention practices compared to controls (range: 7.91% points to 12.9% points)

except in cholesterol control (−0.33% points), but the differences were not statistically

significant (Table 4 (adjusted) and eTable 2 (unadjusted analyses)).

Each intervention practice received one end-of-study payment, with a total of $692,000 paid

across practices. The range of payments to practices was $600–100,000 (median $9,900;

IQR: $5,100-$22,940), with a cap of $100,000 per practice. Though payments were not

made directly to clinicians, potential amounts per clinician across practices ranged from

$600-$53,160/clinician (median: $6323/clinician (IQR: $3840-$11470)).

Propensity score matching resulted in better balance of practice-level variables (eTable3 and

eTable4). The propensity matched sensitivity analysis results were similar to the primary

analyses, with larger incentive effects or effects within <1 percentage point of the effect

sizes from the primary analyses. In the second sensitivity analysis, in which eight clinics

perform the same as the opposite group, the three measures that remain statistically

significant show that the intervention has an effect (eTable5).
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Comment

In this cluster-randomized controlled study of P4P, we found that EHR-enabled small

practices were able to respond to incentives to improve cardiovascular care processes and

intermediate outcomes.

To our knowledge, this is the first randomized controlled trial of P4P to focus specifically on

independent small-group practices. The largest prior P4P studies that included small

practices are observational studies of the Quality and Outcomes framework in the United

Kingdom (UK). It is difficult to generalize those findings to the U.S. context, since UK

small practices are nested in a national health system that employs the physicians, resulting

in less fragmentation of payers, regulations, and incentives than in the U.S.

In terms of small practices in the US, there has been concern that such practices might not

be able to respond to P4P incentives.10,11 This is important because 82% of U.S. physicians

practice in groups of <10 clinicians.9 Under the CMS Meaningful Use program and the

Affordable Care Act physician quality payment programs,1,2 small practices are facing

financial and regulatory pressure to abandon paper-based records and to improve chronic

disease management. Thus, although the small practices in our study may have been unusual

in their IT capacity relative to their peers, they likely are more representative of what small

practices will look like in the future.

Our study does not address the issue of whether small and large practices achieve different

results. However, the improvements in the intervention group compared to the control group

were similar to or better than results in RCTs in large medical group settings for process

outcomes such as use of smoking cessation interventions (4.7% change in this study

compared to 0.3% change25 and 7.2% change26), cholesterol testing,27 and prescription of

appropriate medications (no effect on appropriate asthma prescription28 compared to the

6.0% increased anti-thrombotic prescriptions in this study under P4P). Further research

designed to directly compare large practices to EHR-enabled small practices will be needed

to determine whether modern small practices can achieve results similar to larger practices.

The P4P literature varies in how incentives are paid and what influence they have.29

Oprovides new evidence on approaches that have not previously been tried.30 These include

paying for performance on each patient, rather than paying based on percentage performance

over the practice panel. This means that patients in whom meeting the target may be difficult

do not threaten the panel-wide reimbursement. Depending on whether the effect sizes found

in this study are considered clinically meaningful, the greater improvements in the incentive

group compared to controls on BP control in all patients and smoking cessation in all

patients provide supporting evidence that this incentive structure can be effective in the

context of EHR-enabled small practices.

In addition, this is the first trial of which we are aware in which there is greater payment for

meeting a target when patient factors make meeting the target more difficult. We found that

improvement for patients with diabetes or with multiple comorbidities was similar to that of

the population without comorbidities (Table 3). This implies that this incentive structure

may have been effective, in that clinicians were successful in patients who are often
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considered harder to treat. As we did not have a group with non-tiered incentives, we cannot

know whether the incentive design explains the outcomes achieved in difficult-to-treat

patients.

While there were greater performance improvements in the incentive group for Medicaid

non-HMO patients and uninsured patients (Table 4), these differences did not reach

statistical significance. While the interpretation must be that this study identified no

significant associations with performance improvement in this subgroup, it is possible that

the study was underpowered to identify a difference. A larger trial might have been able to

detect a significant difference.

An important aspect of this study was providing incentives to improve intermediate

outcomes, rather than just processes, and doing so specifically in patients with more risk

factors. Achieving better BP control is an especially important goal, incorporated into major

public health programs such as Healthy People 2020.31 For instance, in the UKPDS trial, the

number needed to treat (NNT) for controlling BP to prevent one diabetes-related death was

15 and the NNT to prevent one complication was 6.32 However, it has been difficult to

achieve improvements in BP control.31,33 In our study, while the effect of the intervention

was lower than the 10% improvement we estimated a priori, the absolute risk reduction for

BP control among diabetics was 7.8% (NNT 13). This suggests that, for every 13 patients

seeing incentivized clinicians, one more would achieve BP control. The 7.8% absolute

change in BP control for patients with DM represents a 46% relative increase in BP control

among intervention patients compared to the baseline of 16.8%. Further research is needed

to determine whether this effect of the P4P intervention on BP control increases or decreases

over time. However, this NNT to achieve BP control through incentives, taken together with

the large relative increase in percent of patients with BP control and the potential effect of

BP control on risk of ischemic vascular events, suggests a reasonable opportunity to reduce

morbidity and mortality through P4P as structured in this study.

Several limitations of this study warrant mention. Some clinics exited the program post-

randomization, with more control clinics leaving than incentive clinics. This may introduce

a bias, if there are differential outcomes between missing and non-missing clinics. The

estimates of the effects of the intervention were robust to sensitivity analyses. The

sensitivity analysis assuming that the control clinics with missing data performed similarly

to propensity-matched control clinics did not change the number of statistically significant

findings or their direction. In the sensitivity analysis based on the more extreme assumption

that clinics with missing data performed exactly the same as clinics in the opposite study

group, we found that three of the five statistically significant effects in the primary analysis

remained significant. In a prior quality reporting program, health maintenance organizations

that dropped out had lower performance,24 so it is possible that the missing clinics had lower

performance than the analyzed control clinics. If a similar reporting bias was present in our

study, this would underestimate the incentive effect. However, if the missing clinics did not

perceive the need to stay in the program because they were high performers, their

performance may have been higher than what we assumed in our sensitivity analyses, which

would have led to an overestimate of the incentive effect.
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Additionally, this intervention occurred in the setting of a voluntary QI program. This may

reflect a high level of intrinsic motivation to improve among practices in the study, as

demonstrated by engagement with the QI specialists (Table 2). Even though it is possible

that the QI visits contributed to overall improvement, the similar number of QI visits among

incentive and control groups indicates that the incentive likely acted through an additional

mechanism for improvement and that access to QI specialists does not explain the

differential improvement seen in the incentive group.

In addition, on another study within the PCIP program found that clinician documentation

for some of the measures did not identify all eligible patients and all patients who achieved

the goals.8 However, most measures were well-documented in the prior study8 and the

improvement in both groups on the measures over time implies that there may have been

improved documentation in both groups, rather than only in the incentive group.

There have been reports that incentives can have unintended consequences.34 Examples

include causing clinicians to focus on what is measured and incentivized at the expense of

other important clinical activities and undermining of intrinsic motivation through an

emphasis on the financial rationale for performing well.35,36 In this study, we have no data

about whether the incentives used caused these effects. Further research is needed to

determine the balance between the positive effects we could measure and any potential

unintended consequences.

Conclusion

We found that a P4P program in EHR-enabled small practices led to modest improvements

in cardio-vascular processes and outcomes. This provides evidence that, in the context of

increasing uptake of EHRs with robust clinical management tools, small practices may be

able to improve their quality performance in response to an incentive.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Flow Diagram of Study Clinics

Abbreviations: PCIP: Primary Care Information Project, through the Department of Mental Health and Hygiene in New York

City. EHR: electronic health record.

*Mean and median number of patients/clinic reflects all patients at the clinic, based on clinician survey data. P-values for

comparisons of mean number of patients per clinic in each group were all >0.05.

Bardach et al. Page 13

JAMA. Author manuscript; available in PMC 2014 May 08.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Bardach et al. Page 14

T
ab

le
 1

In
ce

nt
iv

e 
Pa

ym
en

t S
tr

uc
tu

re

C
lin

ic
al

 P
re

ve
nt

iv
e 

Se
rv

ic
e

B
as

e 
P

ay
m

en
t

P
ay

m
en

t 
fo

r 
H

ig
h-

R
is

k 
P

at
ie

nt
s

T
ot

al
 P

os
si

bl
e

P
ay

m
en

t 
pe

r 
P

at
ie

nt

In
su

ra
nc

e:
 C

om
m

er
ci

al
C

om
or

bi
di

ty
: 

N
o 

IV
D

 o
r 

D
M

In
su

ra
nc

e:
 U

ni
ns

ur
ed

/ M
ed

ic
ai

d
C

om
or

bi
di

ty
: 

IV
D

 o
r 

D
M

C
om

bi
na

ti
on

 o
f 

In
su

ra
nc

e 
an

d
C

om
or

bi
di

ty
: 

U
ni

ns
ur

ed
/M

ed
ic

ai
d

an
d 

IV
D

 o
r 

D
M

A
sp

ir
in

-
-

$2
0

$2
0

$2
0

B
P 

co
nt

ro
l

$2
0

$4
0

$4
0

$8
0

$8
0

C
ho

le
st

er
ol

 C
on

tr
ol

$2
0

$4
0

$4
0

$8
0

$8
0

Sm
ok

in
g 

C
es

sa
tio

n
$2

0
$2

0
$2

0
$2

0
$2

0

M
ax

im
um

 r
ew

ar
d 

po
ss

ib
le

 p
er

 p
at

ie
nt

: 
$2

00

A
sp

ir
in

 m
ea

su
re

: P
at

ie
nt

s 
ag

es
 1

8 
ye

ar
s 

or
 o

ld
er

 w
ith

 I
V

D
 o

r 
ag

es
 4

0 
ye

ar
s 

or
 o

ld
er

 w
ith

 D
M

 o
n 

as
pi

ri
n 

or
 a

no
th

er
 a

nt
i-

th
ro

m
bo

tic
 th

er
ap

y 
(i

nc
lu

di
ng

 c
ilo

st
az

ol
, c

lo
pi

do
gr

el
 b

is
ul

fa
te

, w
ar

fa
ri

n 
so

di
um

,
di

py
ri

da
m

ol
e)

.

B
lo

od
 p

re
ss

ur
e 

(B
P

) 
co

nt
ro

l: 
Pa

tie
nt

s 
18

–7
5 

ye
ar

s 
of

 a
ge

 w
ith

 H
yp

er
te

ns
io

n,
 w

ith
 B

P 
<

14
0/

90
 (

if
 w

ith
ou

t D
M

) 
or

 <
13

0/
80

 (
if

 w
ith

 D
M

).

C
ho

le
st

er
ol

 c
on

tr
ol

: M
al

e 
pa

tie
nt

s 
>

=
 3

5 
ye

ar
s 

of
 a

ge
 a

nd
 f

em
al

e 
pa

tie
nt

s 
>

=
45

 y
ea

rs
 o

f 
ag

e 
w

ith
ou

t I
V

D
 o

r 
D

M
 w

ho
 h

av
e 

a 
to

ta
l c

ho
le

st
er

ol
 <

 2
40

 o
r 

L
D

L
 <

 1
60

 m
ea

su
re

d 
in

 th
e 

pa
st

 5
 y

ea
rs

.

Sm
ok

in
g 

C
es

sa
ti

on
: P

at
ie

nt
s 

ag
es

 1
8 

ye
ar

s 
or

 o
ld

er
 id

en
tif

ie
d 

as
 c

ur
re

nt
 s

m
ok

er
s 

w
ho

 r
ec

ei
ve

d 
ce

ss
at

io
n 

co
un

se
lin

g,
 r

ef
er

ra
l f

or
 c

ou
ns

el
in

g,
 o

r 
pr

es
cr

ip
tio

n 
or

 in
cr

ea
se

 d
os

e 
of

 a
 c

es
sa

tio
n 

ai
d.

A
bb

re
vi

at
io

ns
: I

V
D

: I
sc

he
m

ic
 v

as
cu

la
r 

di
se

as
e;

 D
M

: D
ia

be
te

s 
M

el
lit

us
.

JAMA. Author manuscript; available in PMC 2014 May 08.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Bardach et al. Page 15

Table 2

Baseline Characteristics of Incentive and Control Clinics and Patients

Characteristics Incentive Group Control Group P value

Patient Characteristics

 Age, mean y (SD) 45.8 (6.7) 46.6 (4.8) 0.62

 Male, mean % (SD) 42.0 (8.6) 39.8 (10.5) 0.48

Clinic characteristics

 Clinicians, median No. (IQR) 1 (1–2) 1 (1–2) 0.77

 Patients, mean No. (SD) 4592 (8241)
2500 (1200–4607)

3042 (2978)
2000 (1100–3500)

0.45

 Time since EHR implementation, mean (SD), months 9.93 (4.47) 9.57 (4.44) 0.81

 Quality improvement specialist visits, mean (SD) 5.17 (3.43) 4.24 (2.73) 0.25

 Insurance, mean % (SD)

  Commercial 33.8% (23.9) 32.1% (21.6) 0.89

  Medicare 25.6% (22.0) 26.8% (17.6) 0.32

  Medicaid 35.3% (28.3) 35.7% (24.8) 0.88

  Uninsured 4.3% (4.8) 4.7% (4.9) 0.60

Data are reported for the clinics randomized (42 intervention clinics, 42 control clinics). Comparisons made with Wilcoxon rank sum testing.
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