
www.manaraa.com

By Michaela J. Kerrissey, Jonathan R. Clark, Mark W. Friedberg, Wei Jiang, Ashley K. Fryer, Molly Frean,
Stephen M. Shortell, Patricia P. Ramsay, Lawrence P. Casalino, and Sara J. Singer

Medical Group Structural
Integration May Not Ensure That
Care Is Integrated, From The
Patient’s Perspective

ABSTRACT Structural integration is increasing among medical groups, but
whether these changes yield care that is more integrated remains unclear.
We explored the relationships between structural integration
characteristics of 144 medical groups and perceptions of integrated care
among their patients. Patients’ perceptions were measured by a validated
national survey of 3,067 Medicare beneficiaries with multiple chronic
conditions across six domains that reflect knowledge and support of, and
communication with, the patient. Medical groups’ structural
characteristics were taken from the National Study of Physician
Organizations and included practice size, specialty mix, technological
capabilities, and care management processes. Patients’ survey responses
were most favorable for the domain of test result communication and
least favorable for the domain of provider support for medication and
home health management. Medical groups’ characteristics were not
consistently associated with patients’ perceptions of integrated care.
However, compared to patients of primary care groups, patients of
multispecialty groups had strong favorable perceptions of medical group
staff knowledge of patients’ medical histories. Opportunities exist to
improve patient care, but structural integration of medical groups might
not be sufficient for delivering care that patients perceive as integrated.

C
are integration has emerged as criti-
cal to improving health system qual-
ity and reducing costs,1 especially
for chronically ill patients. The chal-
lenges of caring for patients with

chronic illnesses are significant and intensify-
ing.2 Forty-five percent ofMedicare beneficiaries
have four or more chronic conditions.3 Care
for the chronically ill tends to be multifaceted,
long-term, distributed across many providers,
and complicated by socioeconomic challenges.4

Transforming the health system to deliver care
that is truly integrated has proved challenging.
Structural change among care delivery organ-

izations has garnered attention as a pathway

toward improving care coordination.5 In theory,
organizations that are more structurally inte-
grated may be more capable of managing care
processes, coordinating care across specialties
and settings, and exploiting economies of scale
and scope—thereby lowering costs and improv-
ing quality.6 Accordingly, some practitioners
and policy makers have expressed enthusiasm
about and made investments in both horizontal
and vertical integration. Horizontal integration
generally refers tophysiciansmerging into large,
multispecialty groups; vertical integration refers
to physicians and hospitals merging through
ownership and contractual arrangements.6

However, empirical studies of the associations
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between these structural characteristics and
cost, quality, and patient experience outcomes
have yielded mixed results.8,9

Thesemixed resultsmay stem from the notion
that the structural integration of health care or-
ganizations is conceptually distinct from inte-
grated care delivery.10 Integrated care is coordi-
nated across entities, continuous over time,
tailored to patients’ and families’needs and pref-
erences, and based on patients’ and caregivers’
sharing responsibility.10 From thisperspective, it
is clear that structural integration may or may
not lead to integrated care. Unfortunately, com-
prehensive measures of integrated care have not
been readily available until recently, so the em-
pirical relationship between structural integra-
tion and integrated care has remained unclear.
In this study we refined a previously validated

integrated care survey,11 administered it to a na-
tional sample of Medicare beneficiaries with
multiple chronic conditions, and developed a
new set of measures and operational assess-
ments of integrated care that weremore detailed
than existing measures.12 We report on the em-
pirical relationships we observed between these
measures and structural characteristics (such as
size and ownership) of medical groups.We char-
acterized structural integration in this study us-
ing measures of organizational structure (larger
size, hospital ownership, and multispecialty sta-
tus) and structural capabilities (more advanced
information technology [IT] systems and care
management processes).
In the United States, the number of large mul-

tispecialty groups has grown,5 and the percent-
age of physicians describing themselves as
independent practice owners has declined.13

Understanding whether and how these changes
improve care integration from the patient’s per-
spective is critical, yet inmuch of the research on
care integration, the patient’s perspective is
missing. Our survey offers a way to incorporate
this perspective in assessments of care integra-
tion and to identify opportunities for health sys-
tems to improve care for patients with chronic
illnesses.

Study Data And Methods
Survey Instruments We started with two
surveys—the Patient Perceptions of Integrated
Care survey, which collects data on patient-
perceived care integration,11 and the National
Study of PhysicianOrganizations, which collects
data on medical group integration.14

With input fromapanel of twenty-sevenexpert
advisers, we refined the first survey instrument
to specifically address care integration issues
among high-need patients. We added several

items and adjusted frequency scales to address
problems that were identified in cognitive test-
ing of the survey. The refined version underwent
pilot and further cognitive testing and was as-
sessed for reliability and validity. (For details
about the survey refinement, scale development,
and psychometric analysis, see online Appen-
dix A1).15 In addition to sixteen questions about
demographic and other patient characteristics,
the refined survey contained fifty-nine questions
about patients’ experience of care across the fol-
lowing settings: the primary provider’s office,
specialists’ offices, hospitals, and home.
Samples We drew a sample of 150 medical

groups from the 2012 and 2013 National Study
of Physician Organizations. We stratified the
sample by organizational characteristics (size,
ownership, specialty mix, IT capabilities, and
care management processes).14 To link the
groups to physicians in them, we used National
Provider Identifier numbers in theNational Plan
andProvider Enumeration System, developed by
the Centers for Medicare and Medicaid Services
(CMS) to assign unique identifiers to providers.
Using 2011 Medicare Provider Analysis and

Review claims data and the Master Beneficiary
Summary File Chronic Conditions segment, we
sampled 12,364 mostly elderly Medicare benefi-
ciaries who had two or more chronic conditions
andwho sawphysicians affiliatedwith one of the
selected medical groups.We chose beneficiaries
with multiple chronic conditions because re-
search has indicated that care integration is par-
ticularly important and challenging for this pop-
ulation of patients.10 We attributed patients to
medical groups basedonaplurality of outpatient
claims from a given physician. Then we random-
ly selected up to 120 beneficiaries per medical
group, oversampling hospitalized patients so
that they made up 33 percent of the sample.
We administered the refined survey by mail in

the period July–October 2014. Surveys were
mailed to beneficiaries in three waves. After
we excluded 412 beneficiaries whose surveys
were returned as undeliverable, who had died,
orwho requested removal from the database, the
final sample consisted of 3,067 respondents
who received care in 144 medical groups, for a
response rate of 26 percent. This response rate
is consistent with similar mail-based patient
surveys, which often report rates around 30 per-
cent.16–18 Our methods for addressing non-
response included regression weighting for
nonresponse and comparing respondents to
nonrespondents.
Domains Of Integrated Care For each survey

item, we tabulated the percentages of respon-
dents answering “never,” “sometimes,” “usual-
ly,” or “always” to each question.We translated
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each response to a four-point Likert scale (rang-
ing from low to high agreement, or from “never”
to “always”) to createnumeric itemscores.Using
exploratory and confirmatory factor analyses on
a split sample, we derived six domains of inte-
grated care: (1) provider knowledge of the pa-
tient (medical history, needs, and values); (2)
staff knowledge about the patient’s medical his-
tory; (3) specialist knowledge about thepatient’s
medical history; (4) provider support for the
patient’s self-directed care; (5) provider support
for the patients’ medication adherence and
home health management; and (6) test result
communication.
We calculated domain scores as the unweight-

ed average of the survey item scores within each
domain.The six-domain structure achievedgood
model fit, internal validity, discriminant validity,
and construct validity (for psychometric proper-
ties and domain structure, see Appendix A1).15

Patient Characteristics The refined survey
gathered demographic information, which we
converted to binary variables to indicate a
respondent’s having some college education,
being male, being ages seventy-five and older,
having an annual household income of more
than $40,000, being white, being Hispanic eth-
nicity, and living alone. The survey also included
a control for whether the respondent had help
completing the survey and a twenty-four-point
scale that measured life orientation toward opti-
mism,19 as optimism has been linked to better
subjective well-being, more proactive behavior,
and better physical health.20Weused thenumber
of chronic conditions reported by CMS to mea-
sure health status.

Medical Group Characteristics Measures
of medical group characteristics were derived
from the National Study of Physician Organiza-
tions. These measures were group size (solo;
small, with two to nine physicians; or large, with

ten or more physicians), hospital ownership,
practice type (multispecialty or primary care),
a technological capabilities index; and a care
management index.21 We defined practices as
more structurally integrated if they were multi-
specialty, large, and hospital-owned. Based on
existing theory, we hypothesized that practices
with greater structural integration and IT capa-
bility and better care management processes
would be associated with higher patient percep-
tion of integrated care.22

Statistical Analyses Because domain scores
were derived from categorical survey responses,
we treated themas ordered categorical variables,
andwe divided patients’ responses into quartiles
to ease interpretation.We used ordered logistic
regression models to estimate the odds of
patients’ perceptions of integrated care being
associated with each medical group characteris-
tic, controlling for the other group characteris-
tics and for patient health, optimism, and demo-
graphic characteristics.
Ordered logistic models assume that, given a

set of categorical outcomes, the relative odds
associated with each possible pair of outcomes
is equivalent for all pairs. A Brant test of this
proportional odds assumption was nonsignifi-
cant, which confirmed that our use of ordered
logistic regression was appropriate.
Consistent with common reporting methodol-

ogies, we excluded from the analysis medical
groupswith fewer than five respondents, tomin-
imize individual patient nonresponse bias. We
imputed patient characteristics using mean
imputation—that is, we replaced missing values
with the mean of available cases—to minimize
the impact of missing values.23 We used the SVY
procedure in Stata to account for the complex,
multilevel sampling design and to weight for
survey nonresponse. Regressions were weighted
at the patient level by the inverse probabilities of
selection for the sample, amethod recognized as
producing estimates that resemble population
statistics more closely, compared to unweighted
models.24 Standard errors of all regressions were
clustered by medical group to account for the
nonindependence of observations and improve
the accuracy of statistical tests.
We performed robustness checks using alter-

native specifications such as using ordinary least
squares and includingmedical groupswith fewer
than five patient respondents, and we obtained
similar results (see Appendices A4–A6).15 Our
results were not adjusted for multiple compari-
sons. Because the integration domains were
significantly correlated, these data violated a
key assumption of multiple comparison adjust-
ments: independence across tests.25 Because our
findings emphasize the lack of strong relation-

For ACOs and patient-
centered medical
homes, structural
change may be
necessary but
insufficient for
integrating care.
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ships among patients’ perceptions of integrated
care and structural variables, not applying a false
discovery rate was conservative.
Limitations This study had several limita-

tions. First, our sample was cross-sectional,
which limited our ability to make causal in-
ferences.
Second, because medical group data were col-

lected in late 2012 and 2013 while patient survey
data were collected in 2014, organizational fea-
tures recorded in our study could differ from
those thepatients experienced if anorganization
had changed structurally (for example, merged
with another organization) in the interim. Such
discordance was likely uncommon, given the
slow pace of organizational change.
Third, the levels of integrated care perceived

by this sample of mainly elderly patients with
multiple chronic conditions might not be the
same levels perceived by younger and healthier
patients, who face fewer opportunities for care
fragmentation and may have greater capacity to
manage their own care.
Finally, while the response rate was similar to

that of mail-based patient surveys, bias could
have arisen from systematic differences between
responders and the underlying population. Sam-
ple nonrespondents had slightly more chronic
conditions than respondents did (mean: 7.2 ver-
sus 6.7; p < 0:01). Past research has shown that
late survey respondents often share character-
isticswithnonrespondents,26 andwedidnot find
significant (p ¼ 0:07–0:97) differences in pa-
tient perceptions when we compared respon-
dents in the first and last waves of the survey.

Study Results
The mean number of chronic conditions among
respondents was 6.7 (Exhibit 1). Most respon-
dentswerewhite, andamajoritywere female and
had at least some college education.
Survey Responses By Integrated Care Do-

main The three domains with the most consis-
tently positive responses were test result com-
munication (with 73.4 percent of the responses
in the most favorable category), provider knowl-
edge of the patient (65.8 percent), and specialist
knowledge about the patient’s medical history
(61.1 percent) (Exhibit 2). The twodomainswith
the least consistently positive responses were
provider support for medication and home
health management (13.4 percent) and support
for self-directed care (33.2 percent). Both of
these two domains also had relatively high per-
centages of responses in the least favorable
category—19.9 percent and 10.7 percent, respec-
tively. Results were more mixed for the last do-
main, staff knowledge about the patient’s medi-
cal history (for details, see Appendix A3).15

Relationships Of Integrated Care Do-
mains With Patient Characteristics And
Structural Characteristics Of Medical
Groups We found several strong, consistent re-
lationships between patient characteristics and
patients’ perceptions of integrated care. For ex-
ample, for every one-point increase in the opti-
mism score, patients exhibited 1.56 times great-
er odds of responding in a higher quartile for
providerknowledgeof thepatient than ina lower
quartile (Exhibit 3).
In contrast, structural characteristics of medi-

cal groups exhibited fewer significant relation-
ships with patients’ perceptions of integrated
care. Compared to patients of primary care med-
ical groups, patients of multispecialty groups
had 1.73 times greater odds of responding in a
higher quartile for staff knowledge about the
patient’smedical history than ina lowerquartile.
There were no strong relationships between

patients’ perceptions and either hospital owner-
ship or technological capabilities, with odds ra-
tios close to 1.00 for all domains—which means

Exhibit 1

Characteristics of a sample of Medicare beneficiaries with multiple chronic conditions and
of their medical groups

Number (%)
of groups Beneficiaries Mean

Beneficiary characteristics

Ages 75 and older 54.1%
Male 41.4
At least some college 55.2
Hispanic 3.7
White 89.2
Living alone 34.1
Annual household income over $40,000 41.6
Received help completing the survey 12.4
Number of chronic conditions 6.7
Optimism scorea 22.58

Medical group characteristics

Size (number of physicians)
Solo (1) 19 (13) 12%
Small (2–9) 62 (43) 44
Large (10 or more) 63 (44) 44

Multispecialty 65 (45) 44
Primary care 79 (55) 56
Hospital owned 72 (50) 48
Not hospital owned 72 (50) 52
Technological capabilities indexb 10.07
Care management indexc 5.04

SOURCE Authors’ analysis. NOTES There were 3,067 beneficiaries who responded to the survey.
Percentages are based only on the numbers of respondents answering a given question. The
share of nonrespondents was less than 10 percent for all items except for income, which was
23.7 percent. There were 144 medical groups included in the regression analysis (6 of the
original 150 groups were excluded because of lack of response). aOn a scale of 0 to 24, with
higher scores indicating greater optimism. bOn a scale of 0 to 19, with higher indexes indicating
greater capability. cOn a scale of 0 to 15, with higher indexes indicating better care management.
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that patients were as likely as not to give re-
sponses that reflected greater perceived care in-
tegration. This result was particularly consistent
for technological capabilities, with odds ratios
across domains ranging from 0.99 to 1.01.
There were no consistent patterns between

medical group size and domains of patient-
perceived integration. Compared to patients of
large medical groups, patients of both solo prac-
tices and small groups had greater odds of
responding in a higher than a lower quartile
for three of the domains, but the odds were sig-
nificant only for patients in small groups and the
domain of provider support for patient’s medi-
cation adherence andhomehealthmanagement.
The results for care management processes

suggest a slightly negative relationship with pa-
tients’ perceptions of integrated care, with the
odds ratios all less than or equal to 1.00. Howev-
er, only in the domain of test result communica-
tion were the odds significant.

Discussion
Our results suggest two main findings. First,
patients perceive less integrated care in domains
that particularly reflect patient-centeredness,
compared to other domains. Second, medical
groups that are more structurally integrated as
defined in this study (those that are large, multi-
specialty, and owned by a hospital; have techno-
logical capabilities; and use care management

processes) do not systematically provide care
that patients perceive as more integrated.
Specifically, in the two survey domains that we

believe particularly reflect patient-centered
care—provider support for both the patient’s
self-directed care and the patient’s medication
and home health management—patients were
the least likely to perceive integrated care. Only
33 percent of respondents said that providers
always supported them in the first domain,
and just 13 percent said that providers always
supported them in the second. Inneitherdomain
did the more structurally integrated medical
groups achieve significantly higher perceptions
of care integration, compared to other groups.
In fact, compared to patients in small groups,
patients in large groups reported significantly
lower perceptions of integrated care in the do-
main of provider support for the patient’s medi-
cation and home health management. These
findings lend some support to past research in-
dicating that dimensions of care that are impor-
tant to patients are often neglected by providers
in their efforts to integrate care, including by
providers in patient-centered medical homes
and in physician groups that are integrated with
hospitals.27

In addition, we did not find strong evidence
that patients of more structurally integrated
medical groups perceived their care as more in-
tegrated. This finding suggests caution for pro-
viders moving toward more structural integra-

Exhibit 2

Perceptions of integrated care among Medicare beneficiaries with multiple chronic conditions, by domain of integrated
care

SOURCE Authors’ analysis. NOTES There were 3,067 beneficiaries who responded to the survey. The percentages of responses shown
for each domain were calculated as the numerical average of the Likert-scale responses (1 was never, 2 was sometimes, 3 was usually,
and 4 was always) for each survey item in the domain, rounded to the nearest whole number. “Provider knowledge of the patient” refers
to the provider’s knowledge of the patient’s medical history, needs, and values.
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tion: Even if structural features of integration
increase a medical group’s technical capacity
for coordination, the care it delivers might not
be experienced as more integrated than care de-
livered by medical groups that are not structur-
ally integrated. In fact, as noted above, patients
in small practices were more likely to perceive
care as integrated, compared to patients in large
practices. Furthermore, patients in practices
with greater technological capability were no
more likely than patients in other practices to
perceive care as more integrated. It is possible,
for instance, that physicians with more sophisti-
cated IT systems spend more time interacting
with electronic health records, which takes time
away from direct interaction with patients. A
similar phenomenon has been observed in the
airline industry, where heavy reliance on IT has
been found to weaken relationships that are crit-
ical to coordination in uncertain, interdepen-
dent, and time-constrained environments.28

More fundamentally, organizational efforts to

increase structural integration may at times be
misaligned with what patients perceive as inte-
grated care. For example, the lack of higher per-
ceptions of integrated care in hospital-owned
groups, compared to other groups, is consistent
with previous research suggesting that hospital
and medical group ownership changes are often
driven by market power and financial consolida-
tion instead of changes in care practices.29

From a practical perspective, our findings in-
dicate that health care practitioners and policy
makers should not assume that structural inte-
gration of provider practices will yield care im-
provements for people with multiple chronic
illnesses. Rather, providers and policy makers
should focus on the conditions and strategies
that enable structurally integratedorganizations
to capitalize on their ability to deliver care that is
more integrated. Similarly, future research and
policy should focus on the conditions and strat-
egies that enable less structurally integrated
systems to deliver more integrated care even

Exhibit 3

Associations between domains of integrated care and the characteristics of medical groups and of Medicare beneficiaries with multiple chronic conditions

Domain

Provider support for:

Provider
knowledge of
the patient

Staff knowledge of
the patient’s
medical history

Specialist knowledge
about the patient’s
medical history

Self-
directed
care

Medication and
home health
management

Test result
communication

Medical group characteristics

Multispecialty
(vs. primary care) 1.14 1.73** 1.09 1.09 1.18 0.95

Hospital owned (vs. not
hospital owned) 0.94 1.04 1.00 0.94 1.07 0.98

Solo (vs. large)a 1.04 1.57 0.80 1.19 1.15 0.73
Small (vs. large)a 1.06 1.11 0.85 0.94 1.34*** 1.08
Technological capabilities
indexa 0.99 0.99 1.01 0.99 1.01 1.01

Care management indexa 0.99 0.98 1.00 0.99 0.99 0.93***

Beneficiary characteristics

Ages 75 and older 1.00 1.09 0.92 0.84** 0.81*** 0.93
Male 1.09 1.33* 1.09 1.24** 1.25*** 0.97
At least some college 0.75*** 0.60*** 0.77** 0.79*** 0.68*** 0.81**
Hispanic 0.87 1.23 1.77 0.78 0.75 0.49**
White 1.35** 1.04 1.04 0.75** 0.86 1.39**
Higher incomeb 0.80** 1.07 0.79** 0.79** 0.77*** 1.17
Living alone 1.09 1.62*** 1.08 1.03 0.92 1.11
Survey help 0.82 0.76 0.81 1.01 1.15 1.00
No. of chronic conditionsc 0.99 1.09*** 1.04** 1.01 1.04*** 0.95***
Optimism scorea 1.56*** 1.65*** 1.42*** 1.52*** 1.25*** 1.33***
No. of respondents 2,609 727 1,622 2,621 2,556 2,013
No. of medical groups 136 85 125 136 136 127

SOURCE Authors’ analysis. NOTES The exhibit shows odds ratios from ordered logistic regressions relating the six domains to the characteristics of beneficiaries and
medical groups. Odds ratios are interpreted as the average odds of a patient’s providing responses in a higher quartile of perceived integration relative to responses in
lower quartiles. For example, patients of multispecialty groups have 1.73 times greater odds of being in a higher quartile versus a lower quartile of staff knowledge of the
patient’s medical history compared to patients in the reference category (those in primary care medical groups). “Provider knowledge of the patient” refers to the
provider’s knowledge of the patient’s medical history, needs, and values. aExplained in the Exhibit 1 Notes. bAnnual household income over $40,000. cNumber of
twenty-seven conditions defined by CMS as chronic. *p < 0:10 **p < 0:05 ***p < 0:01
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without the benefits of scale and scope.
The perspective offered by our study is partic-

ularly important in consideration of recent
policy efforts to increase integration through
accountable care organizations (ACOs) and pa-
tient-centered medical homes. For ACOs, it is
important to look beyond structural changes
to identify mechanisms that enable the delivery
of truly integrated care that improves patient
health. For patient-centered medical homes, im-
plementing new processes alone may be insuffi-
cient, if the underlying mechanisms that enable
care integration across the medical home’s com-
ponents are not considered. For both, structural
change may be necessary but insufficient for in-
tegrating care. A deeper understanding of—and
greater investment in—innovation implementa-
tion capabilities may also be required.30 For ex-
ample, to overcome cross-specialty coordination
challenges, multispecialty medical groups may
need to invest in promoting information ex-
change and aligning workflows.
Additionally, medical groups may need to

identify potential divestments as well as invest-

ments to avoid continuing to perform engrained
activities that distract providers from integrat-
ing care. For example, medical groups that im-
plement caremanagement practicesmight place
less importance on autonomous decision mak-
ing in favor of collective goal setting and perfor-
mance management.

Conclusion
Motivation to deliver care that patients perceive
to be integrated may grow as providers assume
increasing financial risk and as the burden of
chronic disease rises because of the aging of
the population. Medical groups may continue
their efforts to achieve structural integration.
It will be critical to monitor these structural in-
tegration efforts to determine whether they
translate into care that patients actually perceive
as integrated, and further research on the mech-
anisms that underlie integrated care is needed.
Thepatient-centeredmeasuresof integrated care
presented in this study can assistmedical groups
and policy makers in their monitoring efforts. ▪
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