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Objective. To analyze the impact of three primary care practice transformation pro-
gram models on performance: Meaningful Use (MU), Patient-Centered Medical Home
(PCMH), and a pay-for-performance program (eHearts).

Data Sources/Study Setting. Data for seven quality measures (QM) were retrospec-
tively collected from 192 small primary care practices between October 2009 and
October 2012; practice demographics and program participation status were extracted
from in-house data.

Study Design. Bivariate analyses were conducted to measure the impact of individual
programs, and a Generalized Estimating Equation model was built to test the impact of
each program alongside the others.

Data Collection/Extraction Methods. Monthly data were extracted via a struc-
tured query data network and were compared to program participation status, adjust-
ing for variables including practice size and patient volume. Seven QMs were analyzed
related to smoking prevention, blood pressure control, BMI, diabetes, and antithrom-
botic therapy.

Principal Findings. In bivariate analysis, MU practices tended to perform better on
process measures, PCMH practices on more complex process measures, and eHearts
practices on measures for which they were incentivized; in multivariate analysis,
PCMH recognition was associated with better performance on more QMs than any
other program.

Conclusions. Results suggest each of the programs can positively impact perfor-
mance. In our data, PCMH appears to have the most positive impact.

Key Words. Quality measurement, primary care, meaningful use, PCMH,
pay-for-performance

The Institute of Medicine’s 2001 report “Crossing the Quality Chasm”
(National Research Council 2001) highlighted several key recommendations
for changing the U.S. health system to address patient safety issues and
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improve the quality of health care. Recommendations included reengineering
care processes, effectively using information technologies, developing effec-
tive care teams, and coordinating care across patient conditions, services, and
sites of care over time. Since the seminal report, several programs, both
nationally and locally, have been implemented to help strengthen and trans-
form primary care. Though many recommendations came from successes
observed in large integrated health systems, such as Kaiser, few have been
demonstrated in independently owned practices.

In 2010, the Centers for Medicaid and Medicare System implemented a
multiyear program to incentivize providers to meaningfully use (MU) elec-
tronic health records (EHR) and in later stages, health information systems, to
pave the way for increased information exchange and care coordination
across the health care system. Participants received incentives starting in
March of 2011 with a maximum payment of $44,000 over 5 years for the
Medicare incentive program and up to $63,750 for the Medicaid incentive
program. In the first stage of the MU program, providers were expected to
meet 20 measures related to use of the EHR and report on seven clinical qual-
ity measures. These incentives have spurred the adoption and use of EHR
nationally, doubling the use of health information technology since 2012. By
April 2013, nearly 300,000 eligible professionals and over 3,800 eligible hos-
pitals had received incentive payments, representing more than half of physi-
cians and other eligible professionals in the United States (NYC REACH
website 2013). Recognizing that few independent practices would have the
resources or knowledge base to adopt and utilize health IT, the Office of the
National Coordinator established regional extension centers to deliver techni-
cal assistance and support for adoption and use of EHRSs.

Separately, several states have implemented programs to incentivize
practice transformation into a Patient-Centered Medical Home (PCMH)
(Takach 2012). Formalized as a framework in 2007, with continued ongoing
refinements, PCMH is a program where practices emphasize enhanced care
through proactive communication between patients, providers, and staff; and
through systematic use of disease registries, information technology, health
information exchange, and other means to ensure patients obtain the proper
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care in a culturally appropriate manner (Berenson, Devers, and Burton 2011).
To spur primary care transformation, New York State established a Medicaid
incentive program in 2010 to reward Medicaid providers achieving PCMH
recognition through the National Committee for Quality Assurance (NCQA).
Incentive payments from Medicaid managed care plans ranged from $2 to $6
per member per month; incentive payments from Medicaid fee-for-service
(FFS) ranged from $5.50 to $16.75 per office visit for Article 28 settings, and
$7.00 to $21.25 per office visit for office-based settings (New York State
Department of Health 2013). To date, New York State has paid nearly $148
million in incentives, with an estimated 38 percent statewide penetration of
Medicaid members accessing a medical home (New York State Department of
Health 2013). Research on the PCMH model suggests it may be associated
with meaningful savings in terms of utilization as well as cost (Reid et al.
2010); however, a majority of practices have yet to achieve PCMH recogni-
tion, as practice transformation and completion of the NCQA application
require considerable investments of time and financial resources, especially
for small practices (Rittenhouse et al. 2011).

Alongside federal and state programs, local municipalities have begun
to pioneer initiatives aimed at positively transforming the quality of primary
care. In 2005, the New York City Department of Health and Mental Hygiene,
recognizing the need for public health to become further integrated with the
health system, established the Bureau of Primary Care Information Project
(PCIP). PCIP’s mission is to improve population health by helping primary
care providers use information systems to improve delivery of prevention-ori-
ented care (Mostashari, Tripathi, and Kendall 2009). PCIP also serves as New
York City’s regional extension center, assisting providers in the adoption and
implementation of EHR systems (HealthIT.gov 2013). As of April 2014, PCIP
provides support to approximately 14,000 providers in over 1,300 practices.

In addition to assisting interested providers with MU and PCMH pro-
grams and providing EHR system quality improvement (QI) support to prac-
tices, PCIP also piloted a pay-for-performance (P4P) program—Health
eHearts (eHearts)—with small practices between April 2009 and September
2011. The Affordable Care Act has encouraged novel design of P4P programs
as a means of exploring effective alternatives to the prevailing fee-for-service
payment structure (Health Affairs 2012). eHearts focused specifically on
improving cardiovascular clinical preventive services. Providers received pay-
ments of $20-$100 for each performance target that was met, with providers
receiving higher payments for targets that were more difficult to achieve and
patients who were more complex to treat (Bardach et al. 2013).
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As multiple stakeholders seek to identify programs that foster improving
health care quality, New York City provides a unique opportunity to study the
impact of three practice transformation programs, with a special focus on
small practices. In this study, we assessed the performance by small practices
on selected clinical quality measures (QMs) and the potential effects of three
programs: MU, PCMH, and eHearts.

METHODS
Practice Selection

We restricted this study to small practices located in New York City with 10 or
fewer providers or FTEs that had adopted eClinicalWorks EHR software at
least 3 months prior to October 2009. Practices were excluded if quality mea-
surement data were not available in October 2009 (T1) and October 2012
(T2). Data related to practice characteristics and program participation were
obtained from PCIP’s customer relationship management database, Sales-
Force. Program participation was treated as a dichotomous variable. Practices
were categorized as PCMH “yes” if they had successfully completed the
PCMH certification process by the time of data extraction and PCHM “no” if
they had not; as MU “yes” if they had successfully attested to Stage 1 of Mean-
ingful Use by the time of data extraction and MU “no” if they had not; and as
eHearts “yes” if they had been randomized to the Health eHearts intervention
arm (i.e., received financial incentives) and “no” if they had either been ran-
domized to the control group, or if they had not participated in the program at
all.

Measure Selection

Data used in this analysis were derived from practice EHRs that automati-
cally transmitted QM data on a monthly basis to PCIP. Seven key QMs
were included in the analytical dataset: smoking status recorded, smoking
cessation intervention, blood pressure (BP) control for patients with hyper-
tension, body mass index (BMI) recorded, hemoglobin A1C (HbAlc) test-
ing, HbAlc control, and antithrombotic therapy for those with ischemic
vascular disease (IVD) or diabetes. Clinical data from practices’s EHR
systems were used to generate the QMs. These measures are similar to
measures endorsed by the National Quality Forum (n.d.). Table S1 shows
detailed descriptions of the numerators and denominators for each QM
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included in the study. Additional practice and provider variables included
were number of unique patients seen per month; number of providers;
number of practice sites; months using EHR as of October 2012 (T2);
months receiving provider-level feedback reports (dashboards); and number
of QI visits as of October 2012 (T2).

Analysis

All statistical analyses were conducted using SAS version 9.2 (SAS Institute
Inc., Cary, NC, USA). Comparisons between groups of practices, time points,
or trends were considered significant if the observed p-value for a two-tailed
statistical test was less than 0.05. Practice characteristics were based on avail-
able data as of October 2012 (T2). We used #tests to compare characteristics
between participants and nonparticipants in each of the different programs, as
well as ANOVA tests to compare characteristics among practices participating
in one, two or more, or no programs (Table 1). In this analysis, a practice
could have participated in more than one program, and some participated in
all three (Figure 1).

Trend graphs of average monthly practice rates were generated for
each quality measure and each program, stratified by participation
(Figure 2). We used ttests to compare practice-level performance rates on
each of the seven quality measures between T1 and T2 (Table 1); and by
incentive program during each time period (Table S2). To assess the impact
of participating in each incentive program, we used Generalized Estimating
Equation (GEE) models to estimate the probability of eligible patients
meeting numerator criteria for each QM in T2, adjusting for practice cluster
effects and the patient volume at each practice. The independent variables
we included in the GEE models were participation in each of the three pro-
grams, their interactions and the practice characteristics; practices with “no
program” served as the referent. Odds ratios generated from the GEE
model are shown in Table 2.

RESULTS

Of 660 practices sending regular data transmissions to PCIP through the
eClinical Works system, a total of 192 practices met inclusion criteria for this
study. Table 1 shows practice characteristics at T2. Of the 192 practices
included in the analysis, 53.8 percent were solo practitioners; 49.0 percent
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Table 1: Practice Characteristics as of October 2012 (T2)

Mean Practice Two or
Characteristics, by All eHearts PCMH More
Participation across Al MU Only Only Only Programs ~ No Program All
Programs n=40) (= 7) (m=13) (m=97) (=35 (n=192)
Number of sites* 1.38 1.00 1.85 1.13 1.31 1.26
Number monthly 662.88 355.86 1,079.08  740.27 559.23 700.07
patients
Number of providers 2.25 1.29 4.62 2.89 2.48 2.75
Ol visits per provider 9.33 12.43 9.00 10.15 11.54 10.20
Months using EHR 45.59 53.53 45.55 4744 45.93 47.05
Months receiving 20.31 21.17 19.13 19.92 15.03 19.10
dashboard**
Programs n Mean SD
Months since PCMH 94 15.38 8.48
recognition
Months since MU 133 22.58 5.60
signup
Months with health 46 20.01 5.69
eHearts incentives
Geographic distribution n %
Bronx 23 12
Brooklyn 63 33
Manhattan 53 28
Queens 45 23
Staten Island 8 4
Quality measure
performance n Mean Improvement (October 2009 to October 2012)
Body mass index 191 0.87 0.16**
Smoking status 191 0.74 0.25%*
recorded
Smoking cessation 130 0.34 0.10**
intervention
Antithrombotic 132 0.68 0.18**
therapy
HbA Ic testing 138 0.51 0.20%*
HbA1lc control 156 0.40 0.27**
BP control with HTN 136 0.65 0.17%*

Continued



coordinated across the entire
health care system. PCMH also
requires that formalized processes
be in place to enable performance
monitoring.
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Table 1. Continued
Mean practice MU eHearts PCMH
characteristics, by
participation in No Yes No Yes No Yes
individual programs (n=159) (n=133) (n=146) (n=46) (n=98) (n=94)
Number of sites 1.37 1.21 1.30 1.13 1.30 1.22
Number of patients 672.60 712.30 752.90  532.50 587.90 817.00*
Number of providers 2.92 2.68 3.00 1.98 2.21 3.28
Ol visits per provider 10.74 10.00 9.11 13.45* 11.74 8.73
Months using EHR 46.97 46.83 46.22 48.95* 46.83 46.91
Months receiving 17.01 20.03** 18.43 21.22* 18.67 19.55
dashboard
Note. *p < .05; **p < .001.
Figure 1: Program Descriptions
Practice Transformation Programs and Timeline Health eHearts Incentive Group - cHearts
A pilot program sponsored by the Robin Hood
. Foundation to reward providers for focusing on
PCMH 4 L:’;T;s cardiovascular preventive care. Practices were
Patient-Centered Medical N=94 No program paid more for patients that were harder to treat.
Home (PCMH) N=35
An organizational approach that
seeks to place the patient at the
center by requiring practices to
restructure the delivery of care
that is team-based and Meaningful Use (MU)

A CMS incentive program that pays eligible providers for
demonstrating proficiency in components of EHR use. MU
focuses on utilizing health information technology (IT).

recognition

1" practice in study group
to obtain PCMH

N=133
Oct Oct Oct Oct
2009 2010 2011 2012
’ : ;
October June 2010 B . Ju_nc 2011 . 1July 2.0]2. N
Health eHearts incentive 1" Practice in the study group Final practice in the
2009 payments mailed attests to MU study group obtains
T1 for PCMH recognition
study
period December 2009 April 2011

October 2012
T2

2" Health eHearts incentive
payments mailed

January 2012
3" Health eHearts incentive

payments mailed

had achieved PCMH recognition; 69.3 percent had achieved MU Stage 1;
and 24.0 percent had received financial incentives through eHearts. On
average, practices had been using an EHR for 47.1 months, received dash-
boards for 19.1 months, and had PCMH recognition for 15.4 months, and
had been participating in MU for 22.5 months. On average, practices saw
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Figure 2: Quality Measure Trend by Program
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700.1 patients per month; had 2.7 providers; and received 10.2 total PCIP QI
staff visits.

Table 1 also shows practice characteristics broken out by program par-
ticipation. PCMH-recognized practices had a larger number of unique
patients per month (817) versus nonrecognized practices (588), and also more
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Table 2: GEE Model Results: Odds Ratio (95% Confidence Interval)
MU eHearts PCMH

Body mass index recorded 791(2.37,26.39)  3.03(0.89,10.30)  0.85(0.25,2.90)
Smoking status recorded 1.21 (0.53,2.74) 1.42(0.72,2.79) 3.19 (1.55, 6.54)
Smoking cessation intervention 1.55(0.67, 3.61) 1.81 (1.03, 3.18) 1.70 (1.01, 2.87)
Antithrombotic therapy 1.47(0.87,2.48) 1.57 (1.04, 2.38) 1.49(0.89, 2.47)
Hemoglobin Alc testing 0.79 (0.44, 1.42) 1.81 (105, 3.10) 179 (1.002, 3.18)
Hemoglobin Alc control 0.99(0.97,1.01) 1.12(0.71,1.78) 1.88 (1.09, 3.26)
Blood pressure control 1.11 (0.88, 1.41) 0.98(0.79,1.22) 0.95(0.79, 1.15)

providers per practice (3.3 vs. 2.2). Compared to nonparticipants, practices
that participated in the eHearts incentive program received a greater number
of Ql visits (13.5 vs. 9.1) and had used their EHRs and received feedback dash-
boards for an average of 3 months longer. Finally, practices that participated
in the MU program had an average of 3 more months of exposure to dash-
boards. There were no differences between participants and nonparticipants
for the remaining characteristics.

Table 1 also shows means of QM performance in by time period.
From T1 to T2, performance on all QMs improved significantly. Perfor-
mance on smoking status recorded changed from 48.8 percent to 74.2
percent; smoking cessation intervention from 23.1 to 33.6 percent; BP
control among patients with hypertension from 53.1 to 64.6 percent;
BMI recorded from 71.0 to 872 percent; HbAlc testing from 31.7 to
51.4 percent; HbAlc control from 13.5 to 40.5 percent; and antithrom-
botic therapy from 50.1 to 68.2 percent.

Figure 1 shows detailed descriptions of the three programs and the
distribution of practice participation in the programs. Approximately half
of practices participated in more than one of the programs of interest.
The largest participation overlap was in PCMH and MU, with 58
practices participating in both programs (but not in eHearts); 19 prac-
tices participated in all three programs, and 35 participated in none of
them.

Figure 2 shows the trend for monthly practice-level average perfor-
mance rates for all QMs from October 2009 through October 2012, by
program. Table S2 provides further detail on rates at T1 and T2. During
T1, there were few significant differences in QM performance between
practices that did and did not participate in at least one program, but by
T2, participating practices performed significantly better than nonparticipa-



1738 HSR: Health Services Research 49:6 (December 2074)

tors on all measures except BP control and HbAlc control. Breaking out
by specific program, PCMH-recognized practices performed significantly
better on smoking cessation intervention, HbAlc testing, and antithrom-
botic therapy in both time periods, and also outperformed nonrecognized
practices on smoking status and BMI recorded in T2. In T1, eHearts par-
ticipants outperformed nonparticipants on all measures except BP control
and HbAlc control, and this pattern continued in T2. MU participants
performed significantly better than nonparticipants on smoking cessation
intervention in T1, and similar to eHearts participants, by T2 significantly
outperformed nonparticipants on all QMs except the two control
measures.

As a supplement to the trends in overall QM performance rates shown
in Table 1, Table S3 shows trends in the size of QM numerators and denomi-
nators. Across all practices, the mean size of numerators and denominators
increased significantly between T1 and T2. As shown in Table 1, QM rates
also increased significantly over time, which indicates that numerators
increased more than denominators and suggests both better documentation
and improved performance over time.

Table 2 shows the GEE model results with the odds ratios (OR) and
95 percent confidence intervals (CI) for the three programs. Any interaction
term of the programs was not statistically significant because of their small
sample size. Thus, we only kept the main program effect in the model. We
used different combinations of the practice characteristic variables in the
model and found that none of them were significant. In the adjusted
model, patients receiving care at PCMH-recognized practices were signifi-
cantly more likely than patients receiving care at nonrecognized practices
to have a recorded smoking status (OR = 3.19; CI = 1.55-6.54), receive a
smoking cessation intervention (OR = 1.70; CI = 1.01-2.87), and have their
HbAlc tested (OR=1.79; CI=1.002-3.18) and under control
(OR = 1.09; CI = 1.09-3.26). Compared to non-eHearts practices, patients
seeking care at eHearts incentivized practices were more likely to receive a
smoking cessation intervention (OR = 1.81; CI = 1.03-3.18), have their
HbAlc tested (OR = 1.81; CI = 1.05-3.10), and receive antithrombotic
therapy (OR = 1.57; CI = 1.04-2.38). Finally, patients seeking care at MU
practices were more likely to have a BMI recorded (OR = 7.91; CI = 2.37-
26.39) compared to patients seeking care at non-MU practices. No single
program was significantly associated with improving BP control for patients
with hypertension.
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DISCUSSION

In this paper, we compared the effect of participating in three practice trans-
formation programs, MU, eHearts, and PCMH, on performance on clinical
quality measures. Overall, performance on all QMs improved over time,
which is consistent with our previous studies (Shih et al. 2011; Wang et al.
2013). All three programs were associated with improvements in perfor-
mance. Practices that did not participate in any of the programs had lower ini-
tial performance and smaller overall gains in performance on the quality
measures.

In the bivariate analysis of individual program impact, we observed that
at T1, PCMH-recognized practices already performed significantly better on
process measures (i.e., measures that reflect the delivery of provider services)
related to delivering smoking cessation interventions, testing diabetic patients’
HbAlc, and appropriately prescribing antithrombotic therapy. By the end of
the study, they were also performing significantly better than nonrecognized
practices on simpler process measures that only involve a single click or point
of data entry in the EHR, namely, BMI and smoking status recorded. The
only measures for which PCMH-recognized and nonrecognized did not differ
in performance were BP control in hypertensive patients and HbAlc control
in diabetics. Of the measures we evaluated, these were the only “control” mea-
sures, that is, measures dependent on patient health status (Agency for Health-
care Research and Quality 2014). However, participating practices may have
been at a disadvantage on these control measures as they are specified. For
example, participating practices performed better than nonparticipating prac-
tices on the HbAlc testing measure, which means that they identified more
patients in need of control, and thereby increased the pool of patients eligible
for the HbAlc control measure. This would also be true for the BP control
measure if participating practices had more patients with a baseline BP
recorded.

Similar to what we observed with PCMH-recognized practices, com-
pared with nonparticipants, eHearts practices performed significantly better at
T1 on all process measures, but not on control measures. By T2, eHearts prac-
tices still outperformed non-eHearts practices on all process measures and
made significantly better improvement than nonparticipants on the process
measures that were incentivized in the eHearts program (i.e., smoking cessa-
tion intervention and antithrombotic therapy). MU participants and nonpar-
ticipants were more similar to each other at T1. By T2, MU-attesting practices
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performed better on all but one of the process measures, and better on BP
control.

In the bivariate analysis, there was a relatively consistent mapping
between program purpose and the type of measure on which practices
improved—for instance, eHearts practices tended to improve more on mea-
sures directly incentivized by eHearts—in the multivariate analysis, we
observed less clear patterns. However, in terms of the sheer number of mea-
sures, PCMH recognition was associated with better performance by the end
of the study on more measures than for any other program. Notably, in the
final model, none of the programs were strongly associated with improving
BP control for patients with hypertension. However, as previously discussed,
the model does not measure what percentage of patients at each practice has a
diagnosis of hypertension or diabetes.

We observed significant increases in screening measures and the docu-
mentation of risk factors. Clinical processes have been shown to serve as an
important first step in the prevention of adverse outcomes through
increased awareness of patient panel risk factors. For instance, Ketola and
colleagues observed that a quality improvement program focused on
increasing documentation of cardiovascular risk factors resulted in short-
term and sustained improvements in blood glucose and cholesterol levels
among patient panels (Ketola et al. 2000). Other studies have also observed
slower improvement on quality metrics that depend on patient outcomes,
particularly for persistent and pervasive conditions like hypertension and
diabetes. A study published recently by Kaiser Permanente to demonstrate
improvements in blood pressure control spanned 8 years (Jaffe et al. 2013).
The 2-year trend data in this analysis suggest movement in the right direc-
tion on the outcomes-based measures (HbAlc control and BP control).
Even with these results, we acknowledge that the relationship between doc-
umentation, clinical performance, and outcomes is a complex one. For
example, Glickman and colleagues noted that despite improvements in per-
formance by hospitals on individual quality measures, such as aspirin ther-
apy and smoking cessation counseling, there was no change in in-hospital
mortality from acute myocardial infarction (Glickman et al. 2007). Camp-
bell et al. (2007) acknowledge that quality improvement programs depen-
dent on electronic reporting are often criticized for improving reporting
without the true assurance of improving care quality, but also note that
developers of quality metrics judge both recording of processes and the
delivery of processes themselves to be essential components of care
improvement.
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Providers in this study serve approximately 1.5 million New York City
residents; as such, our results could translate into substantial impact in our
community. For instance, as shown in Table 1, between T1 and T2, the overall
mean practice-level performance rate for smoking cessation intervention
improved by 10 percentage points. This translates to approximately 1,000
additional smokers receiving medications or counseling to quit smoking
(Table S3).

If these study findings were to be used to inform decisions by policy
makers as to which programs to further support, PCMH appears to be a
strong contender. The New York State legislative report indicates an aver-
age of $17,000 was paid to participating providers in the PCMH incentive
program with dramatic results for increasing key quality metrics (New York
State Department of Health 2013). In addition, evidence from medical
home pilots from across the country indicates that PCMH processes are
associated with lower hospitalizations for ambulatory care-sensitive condi-
tions (Hebert et al. 2014) and lower total costs to the health system (Nielsen
et al. 2012). However, system-wide cost-savings do not translate to savings
in the provider community. Rather, recent studies indicate that running a
successful PCMH requires additional staff with specific training and exper-
tise (Patel et al. 2013) and that higher medical home ratings are associated
with higher practice operating costs (Nocon et al. 2012). Additional
resources are also needed to transform a practice to become PCMH-recog-
nized, though we were not able to locate any publications that quantify this.
These costs are perhaps one of the reasons that fewer practices in this study
group have successfully transformed and qualified for PCMH recognition,
mirroring small practice trends nationwide (Rittenhouse et al. 2011). Fur-
ther research is needed to understand the time and cost burdens for practice
transformation to qualify for and maintain PCMH recognition, and whether
shared savings and other alternative payment models can drive more small
practice providers to adopt PCMH processes.

Practices participating in the incentive pilot eHearts also demonstrated
statistically significant increases in QMs, but the cost of the program was sub-
stantially more than the average incentive payments by New York State Med-
icaid. Practices in eHearts were eligible to receive up to $100,000 in incentive
payments per year, and also received significant onsite practice support and
personalized quality feedback dashboards. As such, the eHearts program may
not be as economical if the only practice change is improvement in QM per-
formance. A review of P4P systematic reviews supports the idea that the P4P
model can be effective as an instrument of quality improvement (Eijkenaar
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et al. 2013); however, depending on program design, benefits may be short
term; may have unintended consequences, including discouraging the provi-
sion of nonincentivized services; and may not be uniformly impactful (Glick-
man et al. 2009; Roland and Campbell 2014).

Though the MU program was the most broadly adopted and imple-
mented across all the practices, only one measure, BMI recorded, was associ-
ated with improvement. However, policy makers should not discount the
value of the MU program because it focuses on improving documentation of
key clinical processes, which is often the first and a necessary step in practice
transformation (Parsons et al. 2012). In addition, wide participation may not
be motivated by the incentives alone; providers may fear the threat of penal-
ties beginning in 2015 for those not achieving Stage 1 of MU.

There are a few limitations to our study. All practices were using the
eClinicalWorks software, as this vendor collaborated with PCIP to develop
the automated data transmission process for QMs; results and observations
may not be generalizable to other practices using different EHR systems. In
addition, the data included in this study to characterize practices were lim-
ited to easily measurable elements such as patient volume and EHR adop-
tion timelines. We were unable to capture other characteristics, such as
provider motivation and practice organizational structure and culture,
which have been linked to practice’s decision to become PCMH-recognized
(Meyer 2010; Howard et al. 2011). As such, and consistent with previous
results, we do not know whether the programs helped to drive real
improvements in performance or if better performing practices simply
chose to participate in these programs more often than poorer performers
(Wang et al. 2014).

Furthermore, we only explored a limited set of quality measures over
a 3-year period that we know our eClinicalWorks practices tend to docu-
ment reliably based on previous analyses (Parsons et al. 2012). We do not
know if the patterns we found will be consistent across different measures
or over the long term. Furthermore, we receive our data in the form of
counts of patients aggregated to the physician level, which did not allow us
to capture incremental changes in individual patients’ health or to analyze
the stability of patient panels at individual practices. In addition, our data
do not allow us to truly distinguish between better documentation and true
increases in performance on quality measures, although results from
Table S3 (i.e., higher QM performance rates in T2 coupled with increases
in denominator size) suggest that both quality of documentation and pre-
ventive service delivery are increasing. Further on-the-ground analysis is
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required to validate that services documented in the EHR actually reflect
those delivered at the point of care.

While our models allowed us to explore the effect of an individual pro-
gram while controlling for participation in other programs, we were unable to
systematically explore interactions of programs because we lacked sufficient
power to detect whether participation in multiple programs simultaneously
would lead to further improvement in QM performance. In the future, we
hope to test multivariate models with additional quality measures and covari-
ates to understand which program or combination of programs is most likely
to yield greater improvement.

This study provides a unique side-by-side comparison of three different
practice transformation programs for small primary care practices. Two of
these programs, meaningful use and PCMH, have achieved prominence
nationally; the third, eHearts, is modeled on a widely recognized transforma-
tion framework related to payment reform. As federal and state programs
continue to redesign and incentivize practitioners for providing comprehen-
sive primary care, studies are needed to understand which approaches are
most effective for driving improvements in practices serving medically
underserved communities.
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