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1  | INTRODUCTION

Physicians have been gradually moving from small independent 
practices to larger organizations for decades,1-3 spurred in part 

by increasing complexity in the health care delivery system.4,5 
Electronic health records (EHRs), and the public policies creating 
pressure for their adoption, present challenges for independent 
practices. Relative to larger integrated organizations with established 
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information technology departments, independent practices may 
not have the capital or capabilities to adopt, use, and upgrade high-
quality EHR systems.6,7

Motivated by a belief that EHRs could significantly increase the 
quality of health care and were being adopted too slowly, policy-
makers developed the Meaningful Use (MU) program to create ad-
ditional incentives for providers to adopt highly functional EHRs.8,9 
Beginning in 2011, the MU program provided financial incentives for 
the adoption of certified electronic health records and the use of 
those systems to meet specific criteria,8 and many physicians partic-
ipated in the early years of the program.10 Nevertheless, throughout 
the MU program, there was widespread concern that independent 
physicians faced greater barriers to qualifying for MU incentives 
than did physicians in integrated provider organizations.11-13 The de-
sign of the program, which was intended to proceed across three 
stages with progressively higher thresholds and lower financial in-
centives, led to fears that even those smaller practices that success-
fully attested in early years might struggle to remain in compliance 
with the program or simply choose not to.14,15

Given these pressures, the MU program likely altered incen-
tives for both independent physicians and the larger organizations 
that could acquire them, and prior work has demonstrated that 
organizational structures can relate closely to EHR strategies.16-18 
Independent physicians that were the least well positioned to 
engage in MU—those that either used an out of date EHR or no 
EHR—faced potentially strong incentives to join an integrated or-
ganization to qualify for MU. If assistance attesting to MU was 
a strong motivation for integration, independent physicians that 
joined an integrated organization would have been unlikely to at-
test prior to integration and much more likely to attest following 
integration. Meanwhile, integrated provider organizations could 
have been more interested in acquiring practices with existing 
technological competency in order to minimize the costs of assimi-
lation and meeting MU goals. If this selective acquisition occurred, 
differences in MU attestation by organizational affiliation may 
emerge because organizations are selecting more technologically 
advanced and MU-compliant practices, rather than helping prac-
tices attest to MU. This selectivity may leave independent phy-
sicians that lacked the capabilities to upgrade to MU-compliant 
EHRs without the option of joining an organization that could help 
them meet MU attestation or otherwise adapt to ongoing policy 
and delivery system change.

In this context, we sought to describe the interaction between 
physicians’ organizational affiliations and their ability to achieve and 
sustain MU benchmarks over the course of the program (2011-2016). 
To do so, we combined data on physicians’ attestation to MU with 
national physician practice survey data from SK&A. We then aimed 
to characterize differences in independent and integrated physi-
cians’ MU attestation rate and attrition from the program after ini-
tially attesting. We also examined whether physicians were more 
likely to attest to MU after they transitioned into an integrated pro-
vider structure, or whether larger provider organizations targeted 
physicians that attested to MU.

2  | DATA AND METHODS

2.1 | Data sets

We combined data on ambulatory physician integration sta-
tus with Medicare MU Attestation data and Medicare payment 
data. Data on ambulatory physicians were from a commercial re-
search firm, SK&A, and included the years 2011, 2013, and 2015, 
with more than 500 000 physicians represented in each year of 
the data. SK&A aims to collect information on all office-based 
physician practices in the United States via regularly scheduled 
phone interviews, and this data source has previously been 
used to measure physician EHR adoption, practice characteris-
tics, and physician integration behavior.19-21 We used physician's 
national provider identifiers (NPIs) to combine these data with 
the Medicare MU Attestation Eligible Professionals Public Use 
Files (PUF) (https ://www.cms.gov/Regul ations-and-Guida nce/
Legis latio n/EHRIn centi vePro grams/ PUF.html) and the Medicare 
Provider Utilization and Payment Data. The MU files contain data 
on individual physician attestation to MU in each year of the pro-
gram from 2011 to 2016, while the payment data contain infor-
mation on whether the physician received Medicare payment in 
each year 2012-2016, a key inclusion criteria.

2.2 | Population

Our population of interest was all physicians (MDs and DOs) that 
were eligible to receive MU subsidies throughout the program. The 
population therefore excluded some doctorate-holding clinical pro-
viders (including Dentists, Chiropractors, and Psychologists) that 
were eligible.

To facilitate analysis of changing MU and integration sta-
tus over time, we constructed a balanced panel of physicians 
that received Medicare payments (and therefore were eligi-
ble for MU) in every year public payment data were available 
(2012-2016) and were in the SK&A survey every year. Excluding 
physicians that did not receive payments in every year reduced 
our sample size to 394,187 (Waterfall diagram depicting sample 
definition is presented as Figure S1). The vast majority of ex-
cluded physicians are from specialties not typically caring for 
Medicare beneficiaries (eg, pediatrics, neonatology, and obstet-
rics). We next excluded physicians that were not present in all 
years of the SK&A survey, which further reduced the sample to 
291 234 physicians. These exclusion criteria disproportionately 
targeted specialties likely to have intermittent office-based 
practice (such as anesthesiologists, internal medicine physicians 
[who may practice as hospitalists], and emergency medicine 
physicians).

2.3 | MU attestation

Our key dependent variable was Medicare MU attestation in each 
year of the program from 2011 to 2016.

https://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms/PUF.html
https://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms/PUF.html
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2.4 | Physician organizational status

We divided physicians into three organizational statuses: inde-
pendent, horizontally integrated, and vertically integrated. In each 
year, we coded physicians as independent if they were not listed 
as working for a group medical practice or health system in the 
SK&A. We defined physicians as horizontally integrated if they 
were listed as working within at least one site owned or managed 
by a group medical practice but not at a site owned or managed by 
a health system. We defined physicians as vertically integrated if 
they worked within at least one site owned or managed by a health 
system.

2.5 | Analytic plan

2.5.1 | MU attestation among physicians with 
persistent organizational status

We first created three subgroups of physicians using the SK&A 
practice organization information. We selected those physicians 
with a consistent integration status of independent, horizontal, 
or vertical over our study period and excluded physicians whose 
integration status changed during the study period (represent-
ing 28.6 percent of the sample)—that is, we eliminated those that 
transitioned between organizational types. Once we identified 
these three groups, we calculated the percent of physicians in 
each group that attested to MU in any year of the program (ie, the 
cumulative proportion, which has been used by federal agencies 
to monitor MU participation22) and the percent of physicians in 
each group that attested to MU in each year of the program to 
identify whether physicians that were part of integrated provider 
organizations were more successful than independent physicians 
in attesting to MU.

2.5.2 | MU attrition among physicians with 
persistent organizational status

To determine whether providers’ attrition from the MU program 
over time varied across integration status, we next developed co-
horts of attesters according to the first year of MU achievement. 
We focused on three cohorts of physicians: those that first at-
tested in 2011, 2012, and 2013, respectively. Paralleling our pre-
vious analysis, we also maintained our three, mutually exclusive 
physician organizational groupings. Then, for each cohort, we cal-
culated the percent of physicians in each cohort that reached the 
MU benchmarks within each remaining year of the program (ie, 
through 2016). These measures speak to the ability of physicians 
to sustain their MU participation, especially during the more de-
manding later years of the program. Just as before, heterogeneity 
across organizational groups may reveal how different practices 
with varying levels of resources and expertise were able to cope 
with tougher health IT requirements.

2.5.3 | MU association with integration change

To understand the relationship between changing integration status 
and MU attestation, we employed physician-level fixed effect panel 
regressions where the key dependent variable was MU attestation 
in each year and the key independent variables were (time-varying) 
horizontal and vertical integration binary indicators. We also in-
cluded three additional sets of covariates: practice size (defined as 
the number of physicians working at the specific practice location, as 
opposed to the organization overall), whether the physician accepted 
Medicaid, and year fixed effects. The subsequent coefficients for 
our integration variables captured the within-physician correlation 
between becoming horizontally or vertically integrated and meeting 
MU requirements. We used heteroskedastic robust standard errors 
to account for different variance by physician practice membership.

However, the resulting association could be misleading since in-
tegrated provider organizations do not randomly choose physician 
practices to purchase (eg, as noted before, they may target the more 
technologically savvy independent providers). To investigate a role 
for strategic selection, we isolated physicians that newly integrated in 
2015. We then carried out an event study-style analysis by compar-
ing attestation rates of this specific subset of physicians in each year 
against (a) those who remained independent throughout our study 
period—that is, the “always independent” group defined in our initial 
analyses and, in supplemental analyses, (b) those that were consis-
tently integrated throughout our study period (the “always horizon-
tal integrated” and “always vertically integrated” groups defined in 
our initial analyses). The regression models (presented in the appen-
dix) included an interaction term between an indicator variable for 
changing integration status in 2015 and each individual year—along 
with our other time-varying covariates: practice size, whether the 
physician accepts Medicaid patients, gender, specialty, and practice 
location. This allowed us to observe how MU attestation evolved 
for these physicians relative to their comparators before they were 
owned by a larger entity—in other words, to identify whether trends 
in MU attestation were parallel across physicians that eventually in-
tegrated and those that remained independent prior to the potential 
change in integration. An increasing difference in attestation rate 
between physicians that remain independent and physicians that 
eventually integrate in 2015 during the preceding years (2011-2013) 
would provide evidence that integrated organizations were selec-
tively acquiring more technologically competent physician practices, 
on average. Stable or decreasing difference between these groups, 
on the other hand, would favor an opposite interpretation: integra-
tion was helping physicians achieve the MU standards.

In supplemental analyses, we assessed whether trends related to 
MU attestation and integration differed for primary care physicians 
and specialists, were similar when including a 1-year lag (to allow 
time for EHR change following integration), and whether our results 
were robust to exclusion of physicians that accepted Medicaid pa-
tients, who may have participated in the Medicaid MU program in 
some years.
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3  | RESULTS

3.1 | Trends in MU attestation by physician 
integration status

We summarize some key organizational features of our analytic 
panel in Table S1. Physicians that remained independent throughout 
the period were the most common type in the data, representing 
roughly 28 percent of all respondents in the analytic sample. These 
physicians also made up a disproportionate share of small practices, 
primary care specialists and physicians that did not have an EHR. 
Newly formed horizontal integration played a modest role over this 
time, while vertical integration affected three times the number of 
physicians (6.0 percent compared with 18 percent).

By 2016, 62.6 percent of physicians in our sample attested to 
Meaningful Use in at least 1 year. The proportion of physicians that 
attested to MU rapidly increased during 2011-2013, and that in-
crease was most pronounced among integrated physicians (Figure 1). 
Throughout the study period, physicians that remained independent 
were far less likely to attest to MU, and only 49 percent had partici-
pated in any year of the MU program by its conclusion, while about 
70 percent of horizontally and vertically integrated physicians had 
participated at least once (Figure 1, top panel). These differences 

were larger when we examined whether physicians attested in each 
year of the program (Figure 1, bottom panel). Horizontally and ver-
tically integrated practices were between 62  and 63 percent more 
likely to attest to MU than independent physicians in 2013, the year 
when the highest number of physicians attested overall. By 2016, 
this gap had expanded, such that both vertically integrated physi-
cians and horizontally integrated physicians were roughly twice as 
likely (119 percent and 86 percent, respectively) to attest to MU than 
independent physicians.

Figure 2 shows striking attrition from the MU program as criteria 
for attesting became more challenging and incentive payments de-
creased. This attrition was especially pronounced among indepen-
dent physician practices. By 2015, the first year that most physicians 
were required to achieve the more challenging MU “Stage 2,” only 
about half of independent physicians that attested in prior years 
(2011, 2012, and 2013) attested. In contrast, between 65 percent 
and 76 percent of horizontally integrated physicians that had pre-
viously attested and between 82 percent and 86 percent of verti-
cally integrated physicians remained in the program in the final years 
(2015 and 2016).

In stratified analyses, independent primary care physicians ap-
peared somewhat less likely to attest and more likely to leave MU 
than independent specialists (Figures S2 and S3).

F I G U R E  1   Meaningful use attestation rate by integration status, 2011-2016. Each point is the (unadjusted) percent of physicians in 
each group that attested to Meaningful Use in each year. The sample includes 81 698 physicians that were always independent, 58 893 
physicians that were always horizontally integrated, and 69 268 physicians that were always vertically integrated. Data are from the SK&A 
physician office survey for 2011, 2013, and 2015 and Meaningful Use Public Use Attestation Files 2011-2016 [Color figure can be viewed at 
wileyonlinelibrary.com]
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3.2 | Integration status changes and MU success

Next, we examined the association between newly integrating 
with a larger organization and the likelihood of meeting MU goals 
(Table 1). In our physician fixed effects model, becoming horizon-
tally integrated was associated with a 1.9 percentage point in-
crease (5.0 percent relative increase, P < 0.001) in the likelihood 
of attesting to MU and becoming vertically integrated was asso-
ciated with a 5.8 percentage point increase (15.5 percent relative 
increase, P < 0.001). These associations were also stronger among 
physicians that were part of small and independent practices prior 
to the introduction of the MU program (Table 1, column 2). The 
magnitude of the association between both types of integration 
statuses and MU attestation roughly doubled (to 11.7 percent-
age points for vertical integration and 3.9 percentage points for 
horizontal integration P < 0.001 for both), suggesting that this spe-
cific subset of physicians drove the overall relationship observed 
in column 1 of Table 1. Similarly, among primary care physicians 
the association between MU attestation and horizontal integration 
doubled while the association with vertical integration increased 
by over 50 percent (Table S4, column 1). Trends for specialists were 
roughly equivalent to the trends observed for all physicians (Table 
S2, column 2). The integration coefficients were highly statistically 
significant in all models.

Despite the compelling patterns that emerged in Table 1, our 
event study analyses (Figure 3) offered some key nuance for in-
terpreting these findings. When we compared independent phy-
sicians that integrated between 2013 and 2015 with those that 
remained independent, we observed that MU attestation trends 

were not parallel prior to the integration. Instead, physicians 
who would eventually integrate by 2015 were strongly trending 
away from physicians that remained independent (regression re-
sults reported in Figure S3). Looking across the two integration 
types, “future integrators” were 6-15 percentage points (16.6 
percent-44.3 percent relative difference) more likely to attest 
to MU in 2013 (ie, prior to the integration) than were physicians 
who remained independent (P < 0.001 in all comparisons). In 
supplementary analyses, physicians who transitioned from in-
dependent to vertically integrated in 2015 were less likely to 
have attested in 2013 than were physician who remained ver-
tically integrated throughout, while physicians who horizontally 
integrated in 2015 were approximately equally likely to have  
attested in 2013 (Table S3).

Our results were largely robust to a 1-year time lag in MU at-
testation following integration. In the fixed effects models, vertical 
integration was associated with a 5.3 percentage point increase in 
attestation (Table S2, column 3) in the following year (instead of 
5.8 in our primary model), while horizontal integration was associ-
ated with a 1.9 percentage point increase (the same as our primary 
model). Results of our event study-style analysis were also similar 
when we omitted physicians who accepted Medicaid patients, who 
may have participated in Medicaid MU (Figure S4).

4  | DISCUSSION

In our data, physicians’ MU attestation rates were higher among 
horizontally and vertically integrated practices when compared 

F I G U R E  2   Attrition from meaningful use program, by year first attested and organization type. 119 160 physicians attested to MU by 
2013 and had constant integration status. Each point represents the percent of physicians in each integration group that attested to MU in 
each year, by year of first attestation. Data are from the SK&A physician office survey for 2011, 2013, and 2015 and Meaningful Use Public 
Use Attestation Files 2011-2016 [Color figure can be viewed at wileyonlinelibrary.com]
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with independent physician practices, especially in later years of 
the program when participation criteria were higher and incentives 
lower. The most striking pattern related to sustained MU attesta-
tion over time was thatindependent physicians were much more 
likely to leave the MU program in later years than were integrated 
physicians. In comparison, the relationship between changing in-
tegration status and MU success was more complex. Our detailed 
examination revealed evidence of selective targeting of practices 
already achieving MU by larger (physician acquiring) organizations.

Integration by 2015 appears to have increased attestation 
rates among integrating providers and/or allowed them to sustain 
attestation (given the patterns seen in Table 1), but the differ-
ences reported in Figure 3 imply some level of strategic selection 
by larger organizations when deciding which independent prac-
tices to acquire. Focusing practice purchases toward physicians 
achieving MU could have benefited organizations by smoothing 
the assimilation process and by reducing the need for software 
purchases or training while allowing them to maximize the ac-
companying subsidies from the HITECH Act. Vertically integrated 
systems may have also helped facilitate improved quality and 
coordination of care offered to patients—consistent with some 
recent evidence.21,23

While this finding suggests a positive consequence from vertical 
integration, it must be interpreted in the context of broader empiri-
cal results linked to increasing vertical integration in US health care. 
Formal tie-ups between hospitals and physician practices have been 
shown to strategically alter physicians’ referral patterns and choices 
over care delivery settings as well as drive higher medical care 
prices, spending, and treatment intensity—without clear evidence of 
quality improvements.24-26 At the same time, prior studies have also 
shown technology adoption links to vertical integration18,27 as well 
as increases in Medicaid acceptance following hospital take-overs 
of physician practices3 leaving the net benefits of integration uncer-
tain. Our data cannot inform us if the MU program causally spurred 
greater vertical integration activity, but they are consistent with the 
program contributing to the declining appeal of independent prac-
tice and therefore adding pressure toward formal integration.

Compared with vertically integrated organizations, horizon-
tally integrated organizations appeared to more selectively target 
physicians that had attested to MU. The data therefore do not in-
dicate that horizontal integration provided the potential benefit of 
EHR adoption and MU attestation, and as others have remarked, 
horizontal integration can threaten the competitive landscape by 
consolidating physician market power.2,28-30 Given the selective in-
tegration patterns we observed, future efforts and subsidies aiming 
to accelerate health IT adoption and advancement may need to be 
better targeted. If they are not, they may act as a financial boon for 
larger organizations already well ahead of their smaller, independent 
competitors.

The high level of independent physicians’ attrition from the MU 
program in later years is concerning, especially in comparison with 
the low attrition found in early years of the program in our study 
and another recent investigation of physician participation in MU.10 
Architects of the MU program aimed to create a set of criteria 
with increasing  difficulty over time and “calibrated to reflect both 
the capacities of providers who face a multitude of real-world chal-
lenges and the maturity of the technology itself.”31 Despite this goal, 
our finding that about half of independent physicians that attested 
to Stage 1 MU in 2011-2013 did not attest in later years suggests 
that MU criteria and incentives did not align with independent phy-
sician's progress toward greater use of EHRs.

Several factors are likely to have contributed to the high level 
of attrition among independent physicians. First, purchasing and 
maintenance costs, as well as initial loss of productivity, are com-
monly cited barriers slowing physician adoption of an EHR.32-34 
Independent physicians are likely to face higher per-physician ad-
ministrative and financial burden than large organizations, which 
can achieve efficiencies of scale by providing shared administra-
tive and IT support to many providers. Further, independent phy-
sicians are more likely than large organizations to lack access to 
the capital needed to invest in and upgrade to advanced EHRs 
systems. Second, independent physician's attrition may have been 
exacerbated by the structure of MU payments, which decreased 
based on the number of years that physicians had attested and the 
number of years since the program began. As a result, physicians 

TA B L E  1   Fixed effects regression of integration status on MU 
attestation

 

(1) (2)

All physicians
Small, independ-
ent in 2009

Vertical integration 0.058*** 	(0.002) 0.117*** 	(0.004)

Horizontal Integration 0.019*** 	(0.002) 0.039*** 	(0.004)

Year (Omitted: 2011)

2012 0.277*** 	(0.001) 0.223*** 	(0.002)

2013 0.354*** 	(0.001) 0.281*** 	(0.002)

2014 0.332*** 	(0.001) 0.247*** 	(0.002)

2015 0.306*** 	(0.001) 0.208*** 	(0.002)

2016 0.317*** 	(0.001) 0.214*** 	(0.002)

Practice size (Omitted: Solo)

2-5 0.011*** 	(0.002) 0.017*** 	(0.003)

6-9 0.017*** 	(0.003) 0.057*** 	(0.007)

10-19 0.014*** 	(0.003) 0.065*** 	(0.009)

20-49 0.015*** 	(0.003) 0.060*** 	(0.014)

50+ 0.006 (0.005) 0.056** 	(0.028)

Accepts Medicaid −0.009*** 	(0.001) 0.002 (0.002)

Constant 0.102*** 	(0.002) 0.088*** 	(0.002)

Observations 1 747 404 532 464

R-squared 0.140 0.091

Number of NPI 291 234 88 744

Note: Robust standard errors in parentheses.
***P < 0.01.
**P < 0.05.
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that first attested in 2011 received $18 000 in 2011 but were 
only eligible for $1960 for attesting in 2015, when their downside 
exposure was a 2 percent adjustment to their Medicare payments 
if they chose not to attest. Third, attrition from the MU program 
may also have been affected by the design of complementary pol-
icy initiatives, most notably the regional extension centers (RECs), 
which were designed to support EHR adoption by independent 
and rural physicians.35 Federal REC funding occurred between 
2010 and 2014, and most RECs were not able to achieve full fi-
nancial self-sufficiency in the following years.36 Therefore, many 
RECs discontinued or slowed their assistance to providers in up-
grading their systems to meet MU Stage 2 requirements. Finally, 
widely reported frustration using EHRs and the MU program spe-
cifically may have further reduced independent physicians inter-
est in attesting to Stage 2.37

In combination, independent providers were faced with increas-
ing challenges in the form of MU Stage 2, decreasing support from 
RECs, decreasing financial motivation, and frustration with EHRs. 
Given these forces, it is not surprising that many chose not to attest 
in later years. Nevertheless, recognition of attrition from the pro-
gram and potential selective purchasing by integrated organizations 
does call for new initiatives to support beneficial use of EHRs or 
other health IT by independent physicians that did not fully partici-
pate in MU, some of whom may have not had an option to integrate. 
This is particularly true for practices in rural settings, where both 
integrated delivery systems and EHRs are less common.38,39 These 
areas also lack a health IT workforce and are the areas where RECs 
focused their efforts.39,40 Given the rapid pace of change in health 
IT, independent physicians that left the MU program may require 
special assistance from entities like RECs to identify and implement 
new technologies that best fit the needs of their practices.

The history of MU may validate the approach taken in its 
successor, the Merit-Based Incentive Payment Systems’ (MIPS) 
Promoting Interoperability component. Unlike MU's all-or-noth-
ing incentive payment system, Promoting Interoperability assigns 
points based on the proportion of patients for whom specific in-
teroperability-related functionalities are used. This structure pro-
vides incentives for physicians to participate and to continue to 
improve but does not mandate a pace at which improvement must 
happen. However, the requirement that physicians use an EHR 
that meets the 2015 certification criteria in order to participate 
in Promoting Interoperability in 2019 may weaken the program's 
ability to create incentives for a broad population of providers in 
the future because EHR vendors that are most able to support up-
grading to 2015 certification, like Epic, work primarily with inte-
grated organizations. In our sample, only 1.4 percent of attesting 
independent physicians and 5.4 percent of integrated physicians 
reported using a 2015-certified EHR in 2016. If this gap persists, 
it may lead independent physicians to be further excluded from 
the program over time.

As the future of Promoting Interoperability is debated, further 
iterations of the program, or its replacement, may be well served 
by continuing an approach that rewards improvement regardless 
of the ability to meet thresholds and that specifically supports in-
dependent and rural practices. Such an approach could retire mea-
sures as most providers reach ceilings of high performance and 
introduce new, more challenging metrics gradually. This approach 
is not without its own set of calibration challenges. Close monitor-
ing of program incentives and participant performance will be re-
quired to ensure that new measures and incentives do not reward 
poor performers, that rewards do not solely accrue to the best re-
sourced organizations, and that both high and low performers face 

F I G U R E  3   Event study of physician newly integrated between 2013 and 2015, relative to always independent. Bars represent the 
difference in attestation rate from between physicians that remain independent and those that change status in 2015 in each year 
derived from linear regressions including practice size, primary vs specialty practice, whether the physician accepts Medicaid, gender, and 
metropolitan area. The model comparing physicians that join horizontally integrated organizations to physicians who remain independent 
includes 532 380 observations; the vertically integrated model includes 596 388 observations. Error bars represent 95% confidence 
intervals using heteroskedastic standard errors [Color figure can be viewed at wileyonlinelibrary.com]
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sustained incentives to improve.41 In addition, some groups—such 
as independent, rural practices—may require additional assistance 
beyond the general incentive program, but targeting such assis-
tance will be challenging.

Our study is admittedly not without limitations. With the data 
available, we cannot conclude that integration status was the cause 
of greater success attesting to MU. Instead, we have documented 
broad trends for a large sample of physicians that indicates that 
integrated physicians across the United States had different expe-
riences than independent physicians. Similarly, we may not have ob-
served other correlated changes in physician status that occurred 
during this period, which could be a source of bias. It is possible that 
MU and integration status influenced the workforce, perhaps by in-
creasing rates of retirement among some physicians. Our findings 
are derived from those physicians who remained in the workforce 
throughout the MU period, and inference applies directly to that 
group. Our analysis is also focused on the experience of physicians 
with different integration statuses; many other factors other than 
MU may have led physicians to join an integrated system, and our 
analysis does not reveal a causal link between MU and integration 
status. Finally, our analysis focused on the Medicare MU program 
because data on physician-level participation in the Medicaid MU 
program is not publicly available. While it is possible that inclusion of 
participation in Medicaid MU would alter our results, we believe the 
overall impact would likely be small because our results are robust 
to exclusion of physicians that reported accepting Medicaid (ie, to 
exclusion of those eligible for Medicaid MU), the Medicare program 
was about five times larger than the Medicaid program, and whether 
or not the physician accepted Medicaid was not a strong predictor in 
our regression models.

5  | CONCLUSION

Over the course of the Medicare Meaningful Use program, phy-
sicians who were members of horizontally or vertically inte-
grated provider organizations were more likely to attest to MU 
and to stay in the program after attesting once than were inde-
pendent physicians. Independent physicians that integrated into 
larger organizations were more likely to have already attested 
to MU, indicating that technological sophistication may have 
made them more appealing as integration partners. Together, 
these dynamics appear to have created a digital divide between 
physicians that remained independent and integrated physi-
cians. Current policy focused on progress toward advanced EHR 
functionality (eg, interoperability) may need additional flexibil-
ity to ensure that physicians that did not participate in MU are 
incentivized to use health IT in ways that improve patient care. 
Complementary efforts may be required to help independent 
physicians that failed to fully participate in MU make up lost 
ground in the adoption and implementation of health IT capable 
of improving care quality.
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