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Objective. We addressed two questions regarding health system consolidation
through the acquisition of ambulatory clinics: (1) Was increasing health system size
associated with improved diabetes care performance and (2) Did the diabetes care per-
formance of acquired clinics improve postacquisition?
Data Sources/Study Setting. Six hundred sixty-one ambulatory clinics in Min-
nesota and bordering states that reported performance data from 2007 to 2013.
Study Design. We employed fixed effects regression to determine if increased health
system size and being acquired improved clinics’ performance. Using our regression
results, we estimated the average effect of consolidation on the performance of clinics
that were acquired during our study.
Data Collection/Extraction Methods. Publicly reported performance data
obtained fromMinnesota CommunityMeasurement.
Principal Findings. Acquired clinics experienced performance improvements start-
ing in their third year postacquisition. By their fifth year postacquisition, acquired clin-
ics had 3.6 percentage points (95 percent confidence interval: 2.0, 5.1) higher
performance than if they had never been acquired. Increasing health system size was
associated with slight performance improvements at the end of the study.
Conclusions. Health systems modestly improved the diabetes care performance of
their acquired clinics; however, we found little evidence that systems experienced
large, system-wide performance gains by increasing their size.
Key Words. Health system consolidation, quality, diabetes

Recent health system consolidation has included acquisitions of primary and
specialty ambulatory care clinics by systems (Summer 2010; Kirchhoff 2013).
Consolidation is advantageous for health systems seeking to increase market
share, gain negotiating leverage with health plans, and increase control over
referral patterns (Berenson et al. 2012; Coughlin and Gerhardt 2013; Kirch-
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hoff 2013). Many health systems are expanding to keep patients within newly
formed Accountable Care Organizations, which are responsible for the qual-
ity and costs of a defined population. Consolidation could also benefit physi-
cians of acquired clinics that may have lacked investment capital for health
information technology (HIT) and care coordination services (Greenspun,
Coughlin, and Stanley 2013).

While consolidation may be financially attractive to health systems mak-
ing the acquisitions, policy makers are concerned about its anticompetitive
consequences. Several antitrust cases have highlighted this concern, including
the recent 2014 case of the Federal Trade Commission v. St Luke’s Health System,
LTD 2014, which resulted in St. Luke’s being required to divest its acquisition
of a large multispecialty physician group due to potential price increases. Prior
literature has presented evidence that health system mergers generally lead to
price increases through systems’ improved negotiating leverage with health
insurers (see Gaynor and Town 2012 for a review). However, supporters of
consolidation counter that large, integrated health systems can provide higher
quality care, possibly due to the use of health information systems to integrate
care and the implementation of system-wide quality improvement activities
(Casalino et al. 2003a; Crosson 2005; Enthoven 2009). Some evidence shows
that large, integrated health systems are more likely to implement perfor-
mance improvement programs and achieve better performance on some pro-
cess measures of quality than smaller medical groups and independent
practices (Mehrotra, Epstein, and Rosenthal 2006; Solberg et al. 2009; Weeks
et al. 2010; Leibert 2011).

The impact of consolidation on quality is unclear. Although large health
systems may have the potential to provide higher quality care than small sys-
tems, decreased competition may result in systems having less incentive to
provide the highest quality care. For example, Casalino et al. (2014) found
that larger medical practices are associated with higher rates of preventable
hospital admissions compared to smaller practices.
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Due to a lack of available longitudinal quality data, researchers have had
difficulty determining how health system consolidation, through acquisitions
of ambulatory clinics, affects quality (Gaynor and Town 2012; Gaynor, Ho,
and Town 2014). Minnesota Community Measurement (MNCM) has
reported the diabetes care performance of ambulatory clinics in Minnesota
and areas of bordering states since 2007, allowing us to capture the perfor-
mance of clinics before and after acquisition. Throughout the last decade, sev-
eral large health systems in this region have been consolidating by acquiring
the clinics of smaller systems (Christianson, Carlin, and Warrick 2014). We
used these longitudinal data to address two questions regarding consolidation:
(1) Was increasing health system size in our study area associated with
improved diabetes care performance and (2) Did the diabetes care perfor-
mance of acquired clinics improve postacquisition?

METHODS

Study Setting

Our study setting was Minnesota and bordering states, an area dominated by
nonprofit integrated delivery systems (Moody and Silow-Carroll 2009). The
diabetes care performance of ambulatory clinics, defined as single-site loca-
tions that offer primary or specialty ambulatory care, has been annually
reported byMNCM since 2007 (Minnesota Community Measurement 2014).
A 2008Minnesota statute mandated public reporting for all Minnesota clinics
by 2010 based on the existing outcome performance measures reported by
MNCM (Healthcare Payment and Pricing Reform 2008). The statute also
called for the performance measures to have physician input and minimal
administrative burden. Although reporting was made mandatory, there is no
apparent penalty for not reporting and about 15 percent of clinics in
Minnesota have chosen not to report.

During the time frame of our study (2007–2013), health systems in our
study area acquired 100 clinics that reported to MNCM. This consolidation
led to approximately a 9 percentage point increase in the number of clinics in
health systems with >30 clinics (Figure 1). Further consolidation occurred
within the health system sizes presented in Figure 1. In 2009, for example,
Sioux Falls–based Sanford Health and rural South Dakota’s MeritCare
merged, with both systems having >30 clinics at the time of the merger.

The analyses conducted in this study do not include the 2013 combina-
tion of the Minnesota-based HealthPartners and Park Nicollet health systems.
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The combination of these health systems, which occurred during the last year
of our study, has been described as neither a merger nor an acquisition and
both systems remain separate operating entities (Healthcare Financial Man-
agement Association 2014). Regardless, the results presented in this study are
robust to coding the two health systems as separate entities or one system in
2013.

Data and Study Population

Approximately 85 percent of Minnesota clinics currently submit perfor-
mance data to MNCM and some clinics outside of Minnesota voluntar-
ily report (Minnesota Community Measurement 2012). Clinics submit
patient-level data to MNCM from either electronic medical records
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Figure 1: Percentage of Clinics Reporting to Minnesota Community
Measurement by Health System Size, 2007 and 2013 Comparison

Notes: Includes 661 clinics reporting to Minnesota Community Measurement from 2007 through
2013. Clinics were primarily located inMinnesota (572 clinics), with NorthDakota (33),Wisconsin
(29), South Dakota (24), and Iowa (3) accounting for the remainder.
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(EMR) or paper-based medical charts. These data include a set of five
treatment goals: (1) hemoglobin A1c <7 percent (changed to <8 percent
in 2009), (2) blood pressure <130/80 mmHg (changed to <140/
80 mmHg in 2010), (3) LDL cholesterol <100 mg/dL, (4) daily aspirin
use unless contraindicated (changed to include only patients with
ischemic vascular disease in 2010), and (5) documented tobacco-free sta-
tus. For each clinic, MNCM reports the percent of patients with dia-
betes achieving each goal. We obtained access to MNCM’s clinic-level
performance data from 2007 through 2013.

Our data included 661 unique clinics that reported to MNCM at
least once. These clinics were mostly located in Minnesota (572 clinics),
with North Dakota (33), Wisconsin (29), South Dakota (24), and Iowa (3)
accounting for the remainder. The clinics were grouped as part of health
systems, defined by being under the same ownership, or as independent,
stand-alone clinics. The number of clinics reporting to MNCM was 307
for 2007 performance, 390 for 2008, 524 for 2009 (collected in 2010 at
the start of mandatory reporting in Minnesota), 527 for 2010, 524 for
2011, 549 for 2012, and 579 for 2013. We used these observations to
conduct our analyses.

MNCM data additionally included for each clinic: number of
patients with diabetes (available 2007–2013), number of practicing physi-
cians (2009–2013), proportion of patients with diabetes enrolled in Min-
nesota Health Care Programs (includes Medicaid and other programs for
low-income individuals), Medicare, or private insurance (2009–2013), and
whether clinics submitted their data using EMR or paper records (2007–
2011). We also determined clinic affiliation with critical access hospitals,
federally qualified health center (FQHC) status, and whether a clinic was
located in a rural zip code. Of these indicators, only the number of
patients with diabetes was included in every year of data as a time-vary-
ing measure and used in our main regression analysis (explained below),
which employed clinic-level fixed effects regression. We also used data
submission type (EMR or paper) in a sensitivity analysis using only
2007–2011 data. The remaining indicators were used only to describe the
initial conditions of our data (Table 1). For 18 clinics, we lacked any data
for the number of practicing physicians and the proportion of patients by
payor type, although we did have their performance data in the years
they reported. For these clinics, we imputed each missing measure as the
mean of the other clinics in their respective health systems.
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Measures

Performance. We defined the overall diabetes care performance of each clinic
as the average over the five treatment goals. Because achievement of some
goals relies heavily on patient behaviors, we created two additional perfor-
mance measures; physiological diabetes care performance, defined as the
mean of the hemoglobin A1c, blood pressure, and LDL cholesterol goals; and
behavioral diabetes care performance, defined as the mean of the daily aspirin
and documented tobacco-free status indicators.

Acquisition. We attributed acquired clinics to their new health systems based
on their acquisition dates. Clinics acquired between July 1, 2007, and June 30,
2008, were attributed to their new health systems beginning in 2008. We used
the same rule for each subsequent July 1 to June 30 time period. Therefore,
the first performance measures of acquired clinics attributed to their new
health systems required acquired clinics to have been part of their new sys-
tems for at least 6 months.

Health System Size. We measured health system size by number of clinics.
Health system size varied over time based on when we attributed acquired
clinics to their new systems. This measure also accounts for openings and clos-
ings (approximately 5 percent of all clinics) that occurred during our study.

Statistical Analysis

We used clinic-level, fixed effects regression to address whether health system
consolidation affected clinics’ diabetes care performance. We controlled for
variation in the number of clinics in each health system to determine if increas-
ing health system size affected performance. We also controlled for whether a
clinic was acquired to determine if acquired clinics improved postacquisition.
Specifically, we modeled the performance of clinic i within health system j at
time t as:

Performanceijt ¼ ai þ bNumClinicsjt þ cNumClinicsjt � st þ dAcquiredit
þ hAcquisitionYearit þ kAcquiredit � NumClinicsjt
þ nAcquiredit � NumClinicsi ðj0t0Þ
þ /NumPatientsit þ st þ eijt
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where NumClinicsjt is the number of clinics in clinic i’s health system during
year t and the binary indicator Acquiredit is equal to 1 after clinic i is acquired
and equal to 0 otherwise. We interacted Acquiredit with NumClinicsjt and
NumClinicsiðj0t0Þ, a measure of clinic i’s initial health system size, to allow for
heterogeneity in the effect of acquisition associated with changes in system
size. We used acquisition duration dummy variables (AcquisitionYearit) to allow
the effect of acquisition on performance to differ over time. These dummy
variables start with Year 1, the first year that acquired clinics were attributed to
their new health systems, and continue up to Year 5. The reference category is
preacquisition/never acquired.

We controlled for time effects by including dummy variables (st) for each
year using 2007 as the reference year. In addition to controlling for improve-
ments in performance over time, the year variables controlled for changes in
measure definitions. We interacted NumClinicsjt with st to allow the effect of
health system size to vary over time. Our model also included the number of
patients with diabetes seen at each clinic (NumPatientsit). All time-invariant
clinic attributes were controlled for by clinic fixed effects (ai). Lastly, eijt is the
error term. We clustered our standard errors by clinic to control for correla-
tion between observations over time.

We used the results of our regressionmodel to determine how consolida-
tion (both being acquired and changes to health system size) affected the per-
formance of the 100 clinics acquired in our data. For each acquired clinic, this
effect is the percentage point difference in its predicted postacquisition perfor-
mance relative to its predicted performance if it had never been acquired. We
predicted each acquired clinic’s postacquisition performance by applying the
regression coefficients to its observed data. We predicted never acquired per-
formance by setting NumClinicsjt equal to NumClinicsiðj0t0Þ for all years (i.e.,
what acquired clinics’ system sizes would be if they were never acquired), set-
ting Acquiredit and AcquisitionYearit to 0 for all years, and then applying the
regression coefficients.

To obtain summary measures of the effect of consolidation at the
acquired clinics, we calculated the mean consolidation effect for each
postacquisition year weighted by the number of patients at each clinic.
We estimated confidence intervals for these summary measures using
bootstrapping. We drew random samples (equal to the full sample size)
with replacement and reestimated our regression analysis and mean con-
solidation effect calculations 200 times. We use the 2.5th and 97.5th per-
centiles of each of the 200 average consolidation effects as 95 percent
confidence intervals.
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Sensitivity Analyses

As part of consolidation, clinics that join large health systems may receive
upgraded HIT capabilities. Past research has found that larger health systems
are better at implementing some forms of HIT than smaller systems (Casalino
et al. 2003b). While our data lacked comprehensive measures of HIT capac-
ity, we did observe whether clinics submitted their performance data via
EMR or paper records from 2007 to 2011. We reestimated our regression
model with 2007–2011 data and included a binary indicator equal to 1 if clinic
i submitted data using EMR at time t. We interacted this measure with the
NumClinicsjt and Acquiredit indicators to determine if performance changes due
to health system size or acquisition were different for clinics that switched to
EMR data submission.

We also considered whether differences between the preacquisition per-
formance of acquired and never acquired clinics could bias our results. If
health systems predominantly acquired low-performing clinics then our
results may be susceptible to bias due to the nonrandom selection of clinics
into acquisitions. To test for this possibility, we reestimated our regression
analysis with the inclusion of a variable indicating whether clinic i was
acquired in the following year (i.e., a lead of Acquiredit). A significant and nega-
tive coefficient on this variable would suggest that acquired clinics had, on
average, lower performance than never acquired clinics in the year prior to
acquisition even with the controls of our model.

All analyses were conducted using Stata Version 13 (StataCorp LP; Col-
lege Station, TX, USA).

RESULTS

Descriptive Statistics

Health systems acquired 100 clinics in our data from 2007 to 2013 with most
clinics attributed to their new health systems in 2008 (28 clinics) and 2010 (40
clinics). Fifty-four percent of acquired clinics originated in health systems with
2–15 clinics and 38 percent originated in systems with >15 clinics. The remain-
ing acquired clinics were initially stand-alone clinics (8 percent).

Table 1 reports initial differences between clinics that were acquired
during our study period and clinics that were never acquired. Initial condi-
tions are clinics’ characteristics in their first year reporting to MNCM. For
acquired clinics, initial conditions are always preacquisition. We divided both

Health System Consolidation and Diabetes Care Performance 1781



the acquired and never acquired clinics by health system size (>15 clinics or 2–
15 clinics/stand-alone clinics) for illustrative purposes.

Initial physiological and behavioral diabetes care performance, as well
as overall performance, was highest at clinics in health systems with >15 clin-
ics. Of clinics in health systems with >15 clinics, never acquired clinics had, on
average, 5.2 percentage points (p-value <.001) higher initial overall perfor-
mance and 8.1 percentage points (p-value <.001) higher initial physiological
performance than acquired clinics. For clinics in health systems with 2–15 clin-
ics/stand-alone clinics, never acquired clinics had 4.1 percentage points (p-
value = .007) higher initial physiological performance than acquired clinics,
although no significant difference for initial overall performance existed.
Within each health system size category, initial behavioral performance was
similar regardless of whether a clinic was acquired.

Acquired and never acquired clinics from similarly sized health systems
did not have a significantly different number of patients with diabetes or num-
ber of providers. Never acquired clinics from health systems with 2–15 clin-
ics/stand-alone clinics had fewer patients with diabetes enrolled in private
insurance and more enrolled in Minnesota Health Care Programs than the
other clinic categories, although this occurrence was in large part due to this
group of clinics including FQHCs. No acquired clinic was an FQHC.

Trends in overall diabetes care performance at acquired and never
acquired clinics are shown in Figure 2. Note that the acquired clinic trend
lines include clinics that were acquired at any point during our study. For
example, in 2008 all 100 acquired clinics are included in the acquired clinic
trend lines, although only 28 clinics had actually been acquired by 2008. A
steep increase in overall performance was experienced by all clinics from
2008 to 2010. This large increase in performance is primarily attributed to
changes to the definitions of the hemoglobin A1c, blood pressure, and daily
aspirin measures (McCullough et al. 2015). The never acquired clinics from
health systems with >15 clinics had the highest performance during all years.
The remaining never acquired clinics and the acquired clinics had similar per-
formance from 2007 to 2010. After 2010, the performance of the acquired clin-
ics improved relative to the never acquired clinics from health systems with 2–
15 clinics/stand-alone clinics and began to converge with the performance of
the never acquired clinics from health systems with >15 clinics. The improve-
ment of the acquired clinics relative to the never acquired clinics was primarily
restricted to physiological performance (Figure S1) with little improvement in
behavioral performance (Figure S2). Trends for each individual performance
measure are available in Figures S3–S7.
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Health System Size and Performance

Table 2 presents the effect of health system size on diabetes care performance.
The coefficient on “Current number of clinics in system” represents the aver-
age increase in clinic performance for a one-clinic increase in health system
size for a never acquired clinic in 2007. In the remaining years, the effect of a
one-clinic increase on performance is the sum of the coefficient on “Current
number of clinics in system” and the coefficient on the corresponding year
interaction term (e.g., “Current number of clinics in system*2008”). In 2007,
never acquired clinics’ overall performance increased by 0.27 percentage
points (95 percent confidence interval [CI]: 0.15, 0.39) per one-clinic increase
in health system size. Performance improvements associated with health sys-
tem size decreased over time. For 2008, overall performance increased by
0.21 (0.27 � 0.06) percentage points (95 percent CI: 0.10, 0.31) per one-clinic
increase in health system size and by 2013 the effect size was only 0.13
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Figure 2: Overall Diabetes Care Performance* for Clinics Reporting to
Minnesota CommunityMeasurement

Notes: Includes 661 clinics reporting to Minnesota Community Measurement during 2007–2013.
*The performance of each clinic was measured using the percentage of patients with diabetes
meeting five separate treatment goals. These treatment goals are (1) hemoglobin A1c <7 percent
(changed to <8 percent in 2009), (2) blood pressure <130/80 mmHg (changed to <140/80 mmHg
in 2010), (3) LDL cholesterol <100 mg/dL, (4) daily aspirin unless contraindicated (changed to
include only patients with ischemic vascular disease in 2010), and (5) documented tobacco-free
status. Overall performance is the mean of all fivemeasures.
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(0.27 � 0.14) percentage points (95 percent CI: 0.03, 0.22) per one-clinic
increase. For health systems that acquired clinics during our study, the mean
number of clinics acquired was 7.2, implying that at the end of the study
increasing health system size was associated with an average overall perfor-
mance improvement of 0.9 (0.13*7.2) percentage points at never acquired clin-
ics within health systems that made acquisitions.

For acquired clinics, the overall performance improvement associated
with increasing health system size was smaller relative to never acquired clin-
ics as indicated by the negative and significant coefficient on the interaction
“Acquired*Current number of clinics in system.” By the end of the study,
changes in health system size were not associated with any overall perfor-
mance improvement for acquired clinics (i.e., the sum of the coefficients on
“Current number of clinics in System,” Current number of clinics in
system*2013,” and “Acquired*Current number of clinics in system” was not
significantly different than 0).

The association between increasing health system size and physiological
performance, as well as behavioral performance, was similar to the association
of system size and overall performance. However, no significant association
between health system size and behavioral performance, for either acquired
or never acquired clinics, was present at the end of the study.

We considered the possibility that a ceiling effect may have contributed
to diminishing returns to consolidation. Clinics in large health systems, which
were generally of higher quality, may have been unable to further improve in
the latter years of our study, allowing low-performing clinics to catch up. We
found that the distribution of performances for clinics in large health systems
became increasingly skewed left (i.e., clustering of higher performance scores)
throughout the study period (Figure S8). We do not, however, find a dense
mass at the upper end of the performance distribution. These findings suggest
that a hard ceiling does not hamper diabetes performance improvement for
clinics in our study.

Performance of Acquired Clinics

Figure 3 presents the average postacquisition performance improvement of
the 100 acquired clinics in our study by comparing their predicted postacquisi-
tion performance to their predicted performance if they had never been
acquired. This performance improvement takes into account both the effect of
increasing health system size (from the above analysis) and the independent
effect of being acquired. The effect of being acquired is captured by the coeffi-
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cients on “Acquired” and the acquisition duration dummy variables in the
regression model in Table 2. The acquisition effect after any duration is the
sum of the coefficients on “Acquired” and the corresponding acquisition dura-
tion dummy variable (e.g., “Year 1”). Because we found almost no effect of
health system size on performance for the acquired clinics, the performance
improvements related to consolidation shown in Figure 3 are nearly entirely
due to the independent effect of being acquired.
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(A)

(B)

Figure 3: Predicted Diabetes Care Performance* for Acquired Clinics
Relative to if They Had Never Been Acquired: (A) Overall Performance, (B)
Physiological Performance, and (C) Behavioral Performance
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Consolidation had no significant effect on overall (Figure 3A) or
physiological (Figure 3B) performance until the third year postacquisition.
At 3 years postacquisition, acquired clinics had 2.3 percentage points (95
percent CI: 1.1, 3.4) higher overall performance and 3.4 percentage
points (95 percent CI: 1.8, 4.7) higher physiological performance than if
they had never been acquired. These effects modestly increased with
duration and by the fifth year postacquisition, acquired clinics had 3.6
percentage points (95 percent CI: 2.0, 5.1) higher overall performance
and 5.2 percentage points (95 percent CI: 3.0, 7.2) higher physiological
performance than if they had never been acquired. We found no differ-
ences in behavioral performance whether a clinic was acquired or not
(Figure 3C).
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(c)

Figure 3: Continued

Notes: Analysis included 391 clinic-year observations from 100 clinics that reported to Minnesota
Community Measurement during 2008–2013 and were acquired by a health system. Predicted
performances calculated using the regression results of Table 2. Predicted never acquired perfor-
mance held health system size constant at initial systems sizes. Average predicted performance
for each year is the average performance of all acquired clinics weighted by the number of
patients with diabetes at each clinic. *The performance of each clinic was measured using the
percentage of patients with diabetes meeting five separate treatment goals. These treatment goals
are (1) hemoglobin A1c <7 percent (changed to <8 percent in 2009), (2) blood pressure <130/
80 mmHg (changed to <140/80 mmHg in 2010), (3) LDL cholesterol <100 mg/dL, (4) daily
aspirin unless contraindicated (changed to include only patients with ischemic vascular disease
in 2010), and (5) documented tobacco-free status. Overall performance is the mean of all five
measures. Physiological performance is the mean of the hemoglobin A1c, blood pressure, and
LDL cholesterol measures. Behavioral performance is the mean of the daily aspirin and docu-
mented tobacco-free status measure.
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Sensitivity Analyses

EMR data submission was associated with slightly higher overall and behav-
ioral performance relative to paper records data submission as health system
size increased (Table S1). EMR data submission was associated with 0.059
percentage points (95 percent CI: 0.002, 0.116) higher overall performance
and 0.12 percentage points (95 percent CI: 0.04, 0.20) higher behavioral per-
formance per one-clinic increase in health system size. However, we still
found an independent effect of health system size on performance after con-
trolling for data submission type, implying that EMR data submission did not
account for all of the performance improvement associated with increasing
health system size. Furthermore, switching from paper records to EMR data
submission was not associated with performance improvements for acquired
clinics compared to never acquired clinics. These results may suggest that con-
solidation allowed health systems to realize slight, system-wide performance
gains with HIT; however, performance improvements were not attributable
to simply switching acquired clinics to EMR data submission.

If health systems acquired predominantly low-performing clinics, then
our results may be susceptible to bias due to the nonrandom selection of clin-
ics into acquisitions. To test for this possibility, we reestimated our regression
analysis with the inclusion of a variable indicating whether a clinic was
acquired in the following year (Table S2). A significant and negative coeffi-
cient on this variable would suggest that acquired clinics had lower perfor-
mance than never acquired clinics in the year prior to acquisition even after
applying the controls of our model. However, we found this coefficient was
insignificant, implying no significant difference between the performance of
acquired clinics and never acquired clinics in the year prior to acquisition after
applying the controls of our model.

DISCUSSION

In our study setting, health systems consolidated through the acquisition of
ambulatory clinics. Health systems modestly improved the diabetes care per-
formance of their acquired clinics. By the third year postacquisition, acquired
clinics had 2.3 percentage points higher overall diabetes care performance
than if they had never been acquired. This effect persisted to the end of our
study. Increasing health system size was associated with slight increases in dia-
betes care performance.
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Potential explanations for the performance improvements due to acqui-
sition include the implementation of quality improvement initiatives and
access to HIT, which are both more prominent at larger health systems. Mem-
bership in a large health system also expands physicians’ access to resources
for performance improvement and often gives physicians critical feedback
needed to increase performance (Casalino et al. 2003a; Burns and Muller
2008). Several studies have found that large and integrated medical groups are
more likely to use evidence-based care processes (Casalino et al. 2003b; Rit-
tenhouse et al. 2004; Mehrotra, Epstein, and Rosenthal 2006). Mehrotra,
Epstein, and Rosenthal (2006) reported a higher percentage of patients in inte-
grated medical groups receiving preventive screenings, an asthma controller
medication, or a beta-blocker after acute myocardial infarction compared to
patients receiving care in independent practice associations. Similarly, large
medical groups associated with health systems are more likely to use care
management processes for chronic diseases, including specifically for dia-
betes, compared to independent practice associations and solo physicians
(Casalino et al. 2003b). Although our sensitivity analysis showed that switch-
ing to EMR data submission was not associated with increased performance
at acquired clinics, this indicator was not a comprehensive measure of HIT
capabilities. More advanced HIT in large systems may facilitate the use of
standardized guidelines and algorithms via electronic decision-support sys-
tems. Casalino et al. (2003b) found that HIT was positively associated with
the use of specific care processes in medical groups with more than 20 physi-
cians compared to independent providers.

Our analysis showed that increasing health system size was associated
with only small increases in performance. This result implies that large health
systems in our study area were unable to make large, system-wide diabetes
care performance improvements through consolidation. Kralewski et al.
(2014), who also used MNCM data, found that physician-owned medical
groups, which tend to be small systems and stand-alone clinics, outperformed
integrated delivery systems in diabetes care. The lack of performance
improvement associated with increasing health system size may be due to
monitoring and coordination challenges faced by large integrated systems, as
found byMcCullough and Snir (2010).

The consequences of health system consolidation are of great interest to
policy makers. Several provisions in the Affordable Care Act of 2010 may
have prompted health systems to consolidate to achieve higher quality care at
the population level (Kirchhoff 2013). However, these policies raise antitrust
concerns as consolidation may decrease competition, giving health systems
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the capacity to command higher prices, and lowering incentives to provide
high-quality, low-cost care. Studying the effect of health system consolidation
on competition and costs was outside the scope of this research project. How-
ever, our results do suggest that consolidation, at least in our study area, had
no negative effect on the diabetes care performance of ambulatory clinics.

Several limitations of our analysis should be noted. First, Minnesota’s lar-
ger health systems have been consolidating for decades and are nearly all verti-
cally integrated, providing a continuum of multispecialty outpatient and
inpatient care (Moody and Silow-Carroll 2009; Christianson, Carlin, and War-
rick 2014). Therefore, our results may be less applicable to areas not dominated
by vertically integrated systems. However, evidence suggests that vertically
integrated systems are becomingmore common, and are growing in size, across
the United States (Kocher and Sahni 2011; Baker, Bundorf, and Kessler 2014).

Second, Minnesota is also unique in having publicly reported perfor-
mance, and having mandated reporting beginning in 2010. Health systems
may have felt pressured to improve the performance of their acquired clinics
because they would be openly reporting their performance. If this occurrence
is true, then some of the performance improvements at the acquired clinics
are potentially attributable to locating in an area with public reporting. How-
ever, any impact that public reporting has on our results is reduced when all
clinics (acquired and never acquired) similarly respond to public reporting. In
our setting, all clinics faced a similar incentive to improve performance
regardless if they were acquired or not because reporting became mandatory
in 2010. Comparatively, in markets outside of our study area with voluntary
reporting, clinics may have more heterogeneous responses to public reporting
because low-performing clinics could opt to not report.

Third, we focused only on diabetes care performance. Diabetes is com-
monly an emphasis of public reporting, signifying the importance placed on
improving care in this area (Christianson et al. 2010). Kralewski et al. (2014)
found little correlation between diabetes care performance and other perfor-
mance measures such as the rate of inappropriate emergency room visits and
cervical cancer screening rates. However, our results are likely generalizable
to vascular disease performance as measured by MNCM as their vascular dis-
ease performance measures include four of the five diabetes treatment goals
(excludes the Hemoglobin A1c goal). Future work should focus on addressing
how consolidation affects health systems’ performance for different illnesses.

Fourth, we were unable to determine the mechanisms that led to higher
performance at acquired clinics. Future studies that determine how health sys-
tems achieve higher performance at acquired clinics will be beneficial to
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researchers and systems seeking to implement performance improvement
interventions at newly acquired clinics. Such research likely would need to
include qualitative components, such as interviewing leaders and frontline
providers at consolidating health systems, alongside quantitative analysis.

Fifth, we defined health systems as groups of clinics under the same own-
ership. However, some health systems may be decentralized and allow clinics
to act relatively independently. Our data did not allow us to control for health
systems’ level of centralization. We would expect that consolidation could
have less effect in decentralized health systems.

CONCLUSION

Our analysis used a longitudinal dataset to examine the association between
health system consolidation and clinic performance for patients with diabetes.
Acquired clinics’ performance improved after joining larger health systems,
although not until their third year postacquisition. However, we did not find
that health systems experienced large, system-wide performance improve-
ments that were associated with increasing health system size.
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SUPPORTING INFORMATION

Additional supporting information may be found in the online version of this
article:

Appendix SA1: AuthorMatrix.
Table S1. Clinics Performance on Diabetes Care Controlling for Elec-

tronic Medical Records versus Paper Records Data Submission, Estimated
Using Fixed Effects Regression.

Table S2. Clinic Performance on Diabetes Care Controlling for Being
Acquired in Following Year, Estimated Using Fixed Effects Regression.

Figure S1. Physiological Diabetes Care Performance for Clinics Report-
ing toMinnesota CommunityMeasurement.

Figure S2. Behavioral Diabetes Care Performance for Clinics Reporting
toMinnesota CommunityMeasurement.

Figure S3. Blood Pressure Performance on Diabetes Care for Clinics
Reporting toMinnesota CommunityMeasurement.

Figure S4. Hemoglobin A1c Performance on Diabetes Care for Clinics
Reporting toMinnesota CommunityMeasurement.

Figure S5. LDL Cholesterol Performance on Diabetes Care for Clinics
Reporting toMinnesota CommunityMeasurement.

Figure S6. Daily Aspirin Performance on Diabetes Care for Clinics
Reporting toMinnesota CommunityMeasurement.

Figure S7. Tobacco-Free Status Performance for Clinics Reporting to
Minnesota CommunityMeasurement.

Figure S8. Distribution of Overall Diabetes Care Performance for Clin-
ics in Health Systems with More Than Fifteen Clinics, 2007 and 2013
Comparison.
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