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Abstract: In a dynamic healthcare industry, aligning the goals and objectives of hospitals and
physicians through integration has been suggested to influence performance. Physicians’ leadership
and active involvement in governance can direct resource usage, Electronic Health Record (EHR)
implementation, price negotiation, better coordination, and continuity of services for patients, thus
affecting performance. This study aimed to examine the relationship between physician integration
and hospital performance, investigating both financial and quality outcomes. We used a longitudinal
study design. Our sample was hospital-level data from 2014 to 2019, which contained 6000 U.S.
hospital-year observations. The dependent variables were quality outcomes (readmission rates)
and financial outcomes (total and operating margins). The independent variable explored three
dimensions of integration: high, low, and overall integration. Findings showed no impact of hospital—-
physician integration on quality outcomes and financial performance. High-integration hospitals did
not show any significant relationships with quality outcomes and financial performance compared
to hospitals that did not have high integration. Hospital-physician integration may have little
potential to bring clinical integration even though vertical integration is present. A commitment to
improving quality as a strategic priority may be vital in impacting quality outcomes, followed by
financial performance.

Keywords: hospital-physician integration; hospital performance; quality outcomes; financial
outcomes; agency theory

1. Introduction

Physicians’ decisions significantly influence health service utilization, accounting
for nearly 80% of healthcare expenditures [1]. Consequently, the relationship between
hospitals and physicians has become an area of growing interest among managers and
researchers [2]. Hospital-physician integration represents a structural combination of
doctors and hospitals, achieved through ownership and contractual linkages to provide a
continuum of care through various inter-relationships. This creates an integrated delivery
system that enhances coordination and service delivery [3].

There are two main types of integration: vertical and horizontal integration. Vertical
integration involves the alignment of different stages of delivery (e.g., primary care, spe-
cialty care, and hospital services), while horizontal integration integrates facilities offering
similar services across various locations [4]. Hospital-physician integration is a form of
vertical integration where physicians utilize hospital facilities and actively participate
in the hospital’s planning, management, and governance [2]. Integration is a valuable
mechanism to mitigate the negative influences of fragmented, autonomous practitioner
behavior; balance physician workloads; and enhance the hospital’s bargaining power with
insurers [2].
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The increasing trend toward hospital-physician integration in U.S. healthcare systems
has been driven by potential benefits, such as improved Medicare reimbursement and
enhanced negotiating power with private payers [2]. Between 2016 and 2018, the percentage
of U.S. physicians affiliated with vertically integrated health systems increased from 40%
to 51% [5]. This shift reflects the evolving healthcare landscape, where physicians leverage
their involvement in hospitals to control key aspects of care, such as admissions, length of
stay, and the utilization of services, all of which have significant implications for hospital
performance [6].

Hospital-physician integration aims to enhance alignment between hospitals and
physicians through shared risk and reward structures. This alignment can harmonize
individual contributors’ efforts, leading to better clinical and financial outcomes [7]. Physi-
cians integrated with hospitals share common objectives. The depth and breadth of this
integration can vary, with some systems employing deeper levels of integration that extend
beyond mere facility usage to more comprehensive involvement in hospital economics,
planning, and governance [2].

While existing research has explored the effects of hospital-physician integration on
aspects such as hospital prices, admission volumes, and overall spending, there is a gap
in the literature regarding how integration influences quality outcomes (e.g., readmission
rates) and financial performance (e.g., profitability indicators) [8-10]. Few studies have
examined how varying degrees of integration (high and low) affect these outcomes. Given
the substantial influence physicians exert on resource use, cost management, and care
coordination, understanding the impact of integration on hospital performance is vital [11].

Therefore, this study aims to examine the relationship between hospital-physician
integration and hospital performance, focusing on both financial and quality outcomes.
By employing a fixed-effects regression analysis, we investigate how integration affects
readmission rates and profitability indicators. Our study contributes to the literature by
filling the gap on how different levels of integration impact hospital quality and financial
performance, providing healthcare administrators with insights on how to better align
physicians’ goals with hospital objectives. The paper presents a conceptual framework
that explains the key concepts, hypotheses development, and research questions, followed
by the methodology used to answer the research questions, interpretation of results, and
discussion of the results and practical implications.

2. Conceptual Framework

This study applies agency theory and transaction cost economics (TCE) as its conceptual
framework, as shown in Figure 1, to explain how hospital-physician integration impacts
hospital performance, focusing on quality and financial outcomes. According to agency
theory, there are two parties: the “principal’ (hospital) and the ‘agent’ (physician) [12]. In this
relationship, agents may act in their interests, which could diverge from the principal’s goals,
potentially jeopardizing the hospital’s overall performance. Hospital-physician integration
offers a governance structure that aligns incentives and reduces the risk of agency problems
by creating shared economic and clinical goals between hospitals and physicians [12].

Traditionally, physicians worked independently of hospitals, making clinical decisions
significantly affecting patient outcomes [13]. In contrast, hospitals bore the financial
and reputational costs associated with poor outcomes, such as high readmission rates
and penalties [13]. Integration seeks to mitigate this misalignment by synchronizing the
objectives of both parties, ensuring that physicians’ clinical decision-making is aligned with
the hospital’s quality and financial goals.

Proponents of integration argue that greater integration enhances physicians’ commit-
ment to hospital objectives, reducing agency risks [8]. By linking physicians economically
and psychologically to hospitals through risk-sharing agreements, such as employment
contracts or participation in governance, hospitals can influence physician behavior in
ways that benefit both clinical and financial performance [14]. For example, studies within
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ACOs have demonstrated that integrated physicians may be more likely to focus on care
coordination and patient safety, ultimately improving quality outcomes [14].

Agency and Transaction Cost Economics Theories

Quality Outcomes

(Readmission Rates)

H1(+)

Physician-Hospital
Integration

H2(+) Financial Outcomes

(Total and Operating
Margin)

Figure 1. Conceptual framework.

Hospital governing board practices may enhance the accountability of the board,
management, and medical staff by dedicating time to quality issues at strategic meetings or
having a subcommittee that oversees the hospital’s quality outcomes [15]. Studies have
employed agency theory to study whether hospital-physician integration can be influential
in reducing adverse incident rates. However, these studies have not seen any integration
effect on improving patient safety, a critical aspect of quality outcomes [16]. On the other
hand, certain studies that examined the role of physician leadership in improving hospitals’
quality rankings have found a positive effect between the two [10].

Transaction cost economics (TCE) complements agency theory by focusing on the
efficiency gains from integration [17]. TCE posits that integration can lower transaction
costs related to governance, resource allocation, and coordination between hospitals and
physicians [17]. TCE has been used to study organizational arrangements, such as vertical
integration and other hybrid governance structures [17]. Integration enables the develop-
ment of hybrid governance structures, like accountable care organizations (ACOs), that
ensure a tighter coupling of physician and hospital goals, improving cost efficiency and
quality outcomes [18]. Studies have shown that integrated governance structures lead
to better decision-making and more cost-effective care delivery, thus improving financial
performance [17,18].

Therefore, based on these theoretical frameworks, we hypothesize the following
relationships:



Hospitals 2024, 1

175

H1: Hospital-physician integration is positively associated with quality outcomes.

We expect that hospital-physician integration will improve quality outcomes, such as
lower readmission rates and better patient safety, as integration fosters better coordination
and alignment of physician behaviors with hospital quality goals.

H2: Hospital-physician integration is positively associated with financial outcomes.

We expect integration to improve hospital financial performance by enhancing op-
erational efficiency, reducing unnecessary resource use, and creating economies of scale
through coordinated care and risk-sharing arrangements.

3. Materials and Methods
3.1. Data Sources and Sample

We employed a longitudinal study design with data from 2014 to 2019. The American
Hospital Association (AHA) Annual Survey provided information on hospital characteris-
tics. The Area Health Resource File (AHRF) offered county-level information on healthcare
systems and factors that affect health outcomes. The clinical data and hospital quality out-
comes were sourced from the Centers for Medicare and Medicaid Services (CMS) Hospital
Compare. The Medicare Cost reports provided data on financial outcomes. These datasets
offer both historical and current information on hospital characteristics. The study sample
inclusive criteria were (1) non-federal, (2) general-medical, (3) acute care hospitals, and
(4) hospitals that had integration functionalities within all 50 states of the United States,
with the unit of analysis for multivariable relationships at the hospital-year level. The final
sample was 13,306 hospital-year observations (or an average of 2210 hospitals per year).

3.2. Variables Studied

We used two dependent variables to measure hospitals’ quality and financial out-
comes; the goal was to capture a comprehensive view of hospital performance. The quality
outcomes consisted of Acute Myocardial Infarction (AMI), Heart Failure (HF), Pneumonia
(PN) readmission, and patient safety indicators. These quality metrics were chosen because
they represent widely recognized metrics used in both healthcare policy and research to
assess hospital performance [19]. These measures are tied to national quality initiatives
and are relevant for clinical practice and public reporting. Specifically, AMI, HE, and
PN readmission rates are objective, quantifiable indicators used in previous studies to
evaluate hospital quality and patient outcomes, making them robust for analysis. In this
context, AMI 30-day readmission for hospitals represents the unplanned hospitalization or
readmission for AMI [20], HF 30-day readmission for hospitals represents the unplanned
hospitalization or readmission for HF [20], and PN 30-day readmission for hospitals repre-
sents the unplanned hospitalization or readmission for PN [20]. Patient safety indicators
are adverse incident rates (AIRs) that measure the rate of adverse incidents, such as an
injury due to improper medical management that prolonged hospitalization or produced
disability at discharge. Higher AIRs indicate worse patient safety outcomes [16].

The financial outcomes consist of total margin and operating margin. These two
financial metrics have been used to explore performance indicators in the healthcare
literature that address profitability strategy. Including these financial metrics allows us
to examine how hospital-physician integration influences not only quality outcomes but
also the financial health of hospitals, offering a more holistic view of performance. The
total margin reflects the percentage of revenue that remains as profit after covering all
expenses, including operating and non-operating activities (such as investment income,
philanthropic contributions, etc.). The operating margin gives a more focused picture
of the profitability of the hospital’s core patient care activities. It omits non-operating
revenues such as philanthropic contributions, endowment income, investment income, and
other revenue and expenses unrelated to operations [11]. It is worth noting that for-profit
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hospitals in the U.S. are subject to additional financial pressures related to taxation, owners’
equity, and the provision of other services that contribute to the total margin but may not be
directly related to core business operations. These factors may impact for-profit hospitals’
overall profitability and margin performance compared to their not-for-profit counterparts.

This study’s independent variables explore three dimensions of hospital-physician
integration. The first and second, high and low integration, respectively, follow the methods
of prior researchers [19,21] in creating the level of hospital-physician integration. Similar
to Cervin 2020, hospitals were classified as high integration if they participated in any of
these physician arrangements identified in the AHA data: group practice without walls,
management service organization, integrated salary model, equity model, and foundation.
Hospitals participating in independent practice associations, open hospital-physician
organizations, and closed hospital-physician organization arrangements were classified
as low integration. High-integration hospitals were given a value of 1 if high and 0 if not
high; similarly, low-integration hospitals were coded as 1 and 0 (1 = low, 0 = not low). As
an extension of the method by Cervin, we operationalized a third independent integration
variable, ‘overall integration,” that captures the breadth and depth of integration [22]. The
breadth of physician integration was defined as the presence of at least one of eight types
of the aforementioned physician arrangements (0-8). When these physician arrangements
existed at the hospital, system, or network level, we defined this as the depth of integration
(0-3). The overall integration level of a hospital is determined by a combination of breadth
and depth (0-24).

Hospital organizational characteristics were incorporated as control variables in our
analyses [22]. These characteristics include full-time-equivalent (FTE) registered nurses
(measured as registered nurses who worked 35 h or more a week and were on the hospital
payroll at the end of the reporting period), hospital size (measured as the total number
of beds), teaching status (measured with a dummy variable; 0 = not a teaching hospi-
tal; 1 = teaching hospital), and hospital ownership. Hospitals were classified as teaching
hospitals if they met any of the following criteria: (1) residency training approved by the Ac-
creditation Council for Graduate Medical Education; (2) medical school affiliation reported
to the American Medical Association; (3) member of the Council of Teaching Hospital
of the Association of American Medical Colleges (COTH); or (4) residency approved by
the American Osteopathic Association. Other characteristics included hospital ownership
(measured as public, not-for-profit, and for-profit), system membership (measured as “yes’
if system-affiliated or ‘no’ if not affiliated with a system), if the hospital is contract-managed
(measured with a dummy variable; 0 = not contract-managed; 1 = contract-managed),
and payer mix (measured as the share of total inpatient discharge by either Medicare or
Medicaid). We also included some market characteristics as control variables. Specifically,
we included location (operationalized with three indicators: (1) metropolitan, (2) urban,
or (3) rural). These indicators were based on the Rural-Urban Continuum Codes, where
metropolitan “was defined as hospitals located in counties with greater than 250,000 pop-
ulation”, urban was defined as hospitals located in counties with an “urban population
between 2500 and 20,000 population adjacent or not adjacent to a metropolitan area”, and
rural was defined as hospitals located in counties that were “completely rural or less than
2500 urban population adjacent or not adjacent to a metropolitan area” [23]. Market com-
petition (measured by the Herfindahl-Hirschman Index (HHI)) represents the sum of the
squared market shares in a market, with market share based on the system-level share of
hospital inpatient days in a health service area.

3.3. Analyses

Univariate analyses provided descriptive statistics on the variables used. Multivariable
relationships between quality, financial outcomes, and integration types were examined
using fixed-effects linear regression models. We used fixed-effects regression because
fixed-effects controls for unobserved, time-invariant characteristics of hospitals that may
influence their overall quality and financial performance [24]. The models used robust
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standard error adjustments to account for repeated measurements at the hospital level.
We additionally performed sensitivity and diagnostic test analyses. All statistical analyses
were performed in Stata 17 [25] at a statistically significant level of 0.1, 0.05, and 0.01.

4. Results

Pooled average and frequency descriptive characteristics of our study variables over
the period under consideration are presented in Table 1. First, the dependent variables
(quality outcomes) recorded, on average, an AMI readmission rate of approximately
41.28 (SD = 30.75), an HF readmission rate of 90.21 (SD = 79.48), a PN readmission rate of
75.44 (SD = 61.84), and a patient safety indicator score of 0.92 (SD = 0.19). Regarding finan-
cial performance, hospitals reported a mean total margin of approximately 6% (SD = 9.00)
and an operating margin of approximately 0.3% (SD = 10.62). Based on our construction
of the dimensions of hospital-physician integration, hospitals were found to have a mean
overall integration level of 1.02 (SD = 1.43), indicating both the breadth and depth of
hospital-physician integration. Overall, 39% of hospitals had high integration of physician
arrangements, while 20% reported having low integration of physician arrangements.

Exploring the control variables, on average, hospitals reported full-time nurse counts
of 474.23 (SD = 566.86) and had an average bed size of 242 (SD = 218.50). Approximately
more than half of our study hospitals were teaching hospitals (55%), with the majority being
not-for-profit hospitals (70%). About two-thirds of hospitals belonged to a system (76%)
and were in metropolitan areas (72%). Hospitals, on average, had 2401.79 (SD = 2870.11)
Medicaid patient discharges and 5145.66 (SD = 4562.67) Medicare patient discharges and
generally operated in a less competitive market (mean HHI = 0.06).

Multivariable relationships between our dependent variables and each indepen-
dent variable are presented in Table 2 (depth of integration), Table 3 (high integration),
and Table 4 (low integration). We report coefficients and standard errors of each
fixed-effects model for the following dependent variables in each table: total margin
(model 1), operating margin (model 2), AMI readmission rate (model 3), HF readmission
rate (model 4), PN readmission rate (model 5), and patient safety indicator (model 6).
Overall, there was no significant association between our key independent variables
and all our dependent variables. Therefore, both H1 and H2 were not supported. Addi-
tionally, some of our dependent variables were significantly associated with specific
hospital characteristics. Compared to public non-federal hospitals, for-profit hospitals,
on average, experienced a lower total and operating margin (approximately 1.5% and
1.9%, respectively, Tables 2—4). Hospital size was associated with lower HF readmission
rates (approximately 0.03, model 4, Tables 2 and 3). On the contrary, hospitals belonging
to a system experienced, on average, higher HF readmission rates (approximately 0.23,
model 4, Tables 2—4) compared to non-system hospitals. Similarly, hospitals belonging
to a system experienced, on average, higher patient safety indicators (approximately
0.04, model 6, Tables 2—4) compared to non-system hospitals. Furthermore, as hos-
pital size increases, PN readmission rates generally decrease by approximately 0.001
(model 5, Tables 2—4). Finally, hospital market competition was significantly associated
with AMI readmission. Specifically, as market competition decreased, AMI readmission
rates, on average, increased by approximately 0.85 (model 3, Tables 2—4).
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Table 1. Descriptive characteristics of study variables (N = 13,306).

M(SD) or F (%)

Dependent Variables Pooled
Quality Outcomes
AMI readmission 41.28 (30.75)
HF readmission 90.21 (79.48)
PN readmission 75.44 (61.84)
Patient Safety Indicator 0.92 (0.19)
Financial Performance
Total Margin 5.52 (9.00)
Operating Margin 0.33 (10.62)
Independent Variables
Depth of Integration 1.02 (1.43)
High Integration
Yes 5205 (39%)
No 8101 (61%)
Low Integration
Yes 2683 (20%)
No 10,623 (80%)
Control Variables
Full Time Nurses 474.23 (566.86)

Hospital Size 241.62 (218.50)
Teaching Status

Yes 7364 (55%)

No 5942 (45%)
Ownership

For-profit 2531 (19%)

Not-for-profit 9270 (70%)

Public, non-federal 1505 (11%)
System Membership

Yes 10,060 (76%)

No 3246 (24%)
Location

Metropolitan 9543 (72%)

Urban 3500 (26%)

Rural 263 (2%)
Hospital Contract Managed

Yes 589 (4%)

No 12,717 (96%)
Medicaid Patient Discharges 2401.79 (2870.11)
Medicare Patient Discharges 5145.66 (4562.67)
HHI 0.06 (0.03)

M = Mean, SD = Standard deviation, F = frequency, % = percentage. Data sources: AHA annual survey, AHRF,
CMS hospital compare, and Medicare cost reports.
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Table 2. Regression results of the relationship between overall integration and financial performance

and quality outcomes.

Financial Performance

Quality Outcomes

ToulMargin  YUE® g imission  MFRendmission PN Readmission " S0
(Model 2) (Model 3) (Model 6)
B S.E B S.E B S.E B S.E B S.E B S.E
Overall Integration —0.021 0.07 0.009 0.08 —0.039 0.25 —0.245 0.49 —0.318 0.39 —0.002 0.00
Full Time Nurses 0.000 0.00 0.000 0.00 —0.003 0.00 —0.005 0.01 0.001 0.01 0.000 0.00
Hospital Size —0.003 0.00 —0.004 0.00 —0.011 0.01 —0.031* 0.02 —0.011 0.01 0.000 0.00
Teaching Status
Yes 0.109 0.31 0.343 0.34 —0.841 1.19 —0.450 2.16 0.858 1.72 —0.005 0.01
No Ref Ref Ref Ref Ref Ref
Ownership
For-profit —1.549*  0.70 —1.948*  0.78 —1.266 277 2.552 4.90 —1.686 391 0.021 0.02
Not-for-profit —1.036 0.86 —0.902 0.96 —3.380 4.15 3.458 6.31 —1.291 4.96 0.004 0.02
nol:_lfz lélce/ral Ref Ref Ref Ref Ref Ref
System Membership
Yes —0.338 0.47 —0.022 0.52 1.973 1.84 3.847 3.31 —0.869 2.65 —0.019 0.01
No Ref Ref Ref Ref Ref Ref
Location
Metropolitan —0.090 7.20 9.776 8.02 0.000 0.00 43917 49.38 25.261 47.51 0.241 0.19
Urban —3.611 6.06 2.864 6.76 -5.761 11.39 31.341 41.59 16.548 42.39 0.155 0.16
Rural Ref Ref Ref Ref Ref Ref
Hospital Contract
Managed
Yes 0.002 0.61 —0.494 0.68 2.064 3.09 0.226 4.44 3.544 3.46 0.010 0.02
No Ref Ref Ref Ref Ref Ref
nggge:aﬁem 0040 017 0000 000 0000 000 0000 000 0000 000 0000  0.00
]I\D/[i‘;f}i;i’:geelsaﬁe“t 0030 013 0000 000 0000 000 —0.001 000 —0001* 000 0000  0.00
HHI —8.699 6.56 —6.105 7.32 52.917 68.16 23.681  100.31 3.803 3632  —0.147 0.17
**p <0.05,* p <0.1, Ref = Reference group, S.E = Standard Error, B = Beta Coefficient, HHI= Herfindahl-Hirschman
Index. Data sources: AHA annual survey, AHRF, CMS hospital compare, and Medicare cost reports.
Table 3. Regression results of the relationship between high integration and financial performance
and quality outcomes.
Financial Performance Quality Outcomes
Toul Margin Bl Rebmission  HF Readmission PN Readmission "5, 09
2) (Model 3) (Model 6)
B S.E B S.E B S.E B S.E B S.E B S.E
High Integration —0.201 0.22 0.083 0.24 0.143 0.81 0.157 1.52 0.670 1.21 0.006 0.01
Full Time Nurses 0.000 0.00 0.000 0.00 —0.003 0.00 —0.005 0.01 0.001 0.01 0.000 0.00
Hospital Size —0.003 0.00 —0.003 0.00 —0.011 0.01 —0.031* 0.02 —0.011 0.01 0.000 0.00
Teaching Status
Yes 0.106 0.308 0.344 0.34 —0.841 1.19 —0.443 2.16 0.878 1.72 —0.005 0.01
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Table 3. Cont.

Financial Performance

Quality Outcomes

Tol Margin Bl Readmission  FF Rendmission PN Resdmission 5 S 09
2) (Model 3) (Model 6)

B S.E B S.E B S.E B S.E B S.E B S.E
No Ref Ref Ref Ref Ref Ref
Ownership
For-profit M3 gz TISL gz L1261 277 2568 490  —1698 391 0.021 0.02
Not-for-profit ~1.045 086  —0899 096 —3355 415 3549 631  —1192 496 0005 0.2
noil-lfte):lcllce,ral Ref Ref Ref Ref Ref Ref
System Membership
Yes ~0354 047  —0016 052 1.995 184 3849 331 —0832 265 -0019 001
No Ref Ref Ref Ref Ref Ref
Location
Metropolitan —0194 720 9819 802  0.000 000 44216 4938 25931 4751 0247  0.19
Urban —3679 606  2.892 676  —5858 1139 31359 4159 16720 4239 0157  0.16
Rural Ref Ref Ref Ref Ref Ref
Hospital Contract
Managed
Yes 0000 000  —0503 068 2.048 309 0139 445 3372 346 0009 0.2
No Ref Ref Ref Ref Ref Ref
I\gii‘j}i;"‘r?efaﬁem 0.000 0.00 0.000 0.00 0.000 0.00 0.000 0.00 0.000 0.00 0.000 0.00
lgii,f}ilﬁfgeelsatie“t 0.000 0.00 0.000 0.00 0.000 000  —0001 000  —0.001 0.0 0.000 0.00
HHI 8662 656  —6120 732 52265 6820 22879 10031 3581 3632 —0.149  0.17

**p <0.05, * p <0.1, Ref = Reference group, S.E = Standard Error, B = Beta Coefficient, HHI = Herfindahl-Hirschman
Index. Data sources: AHA annual survey, AHRF, CMS hospital compare, and Medicare cost reports.

Table 4. Regression results of the relationship between low integration and financial performance

and quality outcomes.

Financial Performance

Quality Outcomes

Tol Margin Bl Readmission  FF Readmission PN Resdmission 5, S0 Y
2) (Model 3) (Model 6)
B S.E B SE B S.E B SE B S.E B S.E
Low Integration 0084 028 —0135 031 0222 099 0049 197 —0703 157 0004 001
Full Time Nurses 0000 000 0000 000 —0003 000 —0005 001 0002 001 0000  0.00
Hospital Size —0003 000 0004 000 —0011 001 —003 002 -001 00l 0000  0.00
Teaching Status
Yes 0110 031 0342 034 —0838 119 —0446 216 0866 172  —0005  0.01
No Ref Ref Ref Ref Ref Ref
Ownership
For-profit LT g0 T 78 1260 277 2568 490  —1663 391 0021 002
Not-for-profit 0110 031  —0907 096 —3371 415 3532 631 —1242 496 0005 002
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Table 4. Cont.

Financial Performance

Quality Outcomes

Tol Margin Bl Readmission  FF Rendmission PN Resdmission 5 S 09
2) (Model 3) (Model 6)

B S.E B S.E B S.E B S.E B S.E B S.E
nol;l_lfz ltjll‘v:e,ral Ref Ref Ref Ref Ref Ref
System Membership

Yes 0342 047  —0.026 052 1964 184 389 331 —0906 265 —0019 001
No Ref Ref Ref Ref Ref Ref
Location

Metropolitan —0.089 720 9742 802 0000 000 44131 4938 25377 4751 0244  0.19
Urban —3613 606 2868 676 —5769 1139 31308 4159 16509 4239 0155  0.16
Rural Ref Ref Ref Ref Ref Ref
Hospital Contract
Managed

Yes —0.001 061  —0489 068 2066  3.09 0159 444 3468 346 0009  0.02
No Ref Ref Ref Ref Ref Ref
lgiesf}ig’rigefaﬁent 0.000 000 0000 000 0000 000 0000 000 0000 000 0000 0.0
lg/ges‘j}i;z:egaﬁem 0000 000 0000 000 0000 000 —0001 000 %90 900 0000 000
HHI 8700 656  —6.095 732 52758 6815 23017 10030 3759 3632 —0.148  0.17

**p <0.05, * p < 0.1, Ref = Reference group, S.E = Standard Error, § = Beta Coefficient, HHI = Herfindahl-Hirschman
Index. Data sources: AHA annual survey, AHRF, CMS hospital compare, and Medicare cost reports.

5. Discussion

A key finding of this study was that hospital-physician integration is not associated
with better quality outcomes, as represented by AMI, HE, and PN readmission rates and
patient safety indicators. A study examining the relationship between integration leading
to physician leadership at hospitals, quality ratings, and financial performance found that
hospital systems with integrated physician arrangements had higher quality ratings than
their counterparts, but financial performance did not differ [10]. Although our findings
related to quality did not align with this study, our findings are consistent with those in
other studies [10]. Another study that examined the linkage between hospital-physician
affiliations and quality of care did not find a positive relationship [26]. A study investigating
cross-sectional data to determine the relationship between hospital-physician arrangements
and quality outcomes found no significant linkages [19].

Our study builds on the study by Cervin [19] in that it used longitudinal data over
four years and fixed effects to control for unobserved latent variables. Despite using
a more robust analysis methodology, we have not found any significant relationships
between hospital-physician integration and hospital quality and financial outcomes. In
our study, integration was measured by eight types of physician arrangements and the
extent to which those were adopted (hospital, system, or network). Although it was
expected, hospital-physician integration was not found to be impactful in reducing AMI,
HF, and PN readmission rates and lowering adverse incident rates. With higher physician
integration, it is expected that there will be a tighter coupling of goals and interests between
hospitals and physicians, which may lead to better outcomes, but the common goals should
include an improvement in quality. The symbiotic relationship between hospitals and
physicians can reduce conflicts, stress among physicians, and turnover, while creating a
healthy environment for better quality outcomes for patients [27-29]. Another study that
measured integration mainly by financial means (physician employment, group ownership,
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and joint ventures) did not find any significant relationships with reduced adverse incident
rates [16]. This suggests that using physician arrangement variables to operationalize
integration provides the same results as using financial integration variables.

Even though physicians may strive to improve quality, hospitals need to prioritize
their commitment towards quality along with the structural integration component. Once
arrangements such as group practice, management service organizations, integrated salary
models, equity models, and foundation have been made to highly integrate hospitals
and physicians, physicians need to prioritize quality. For this reason, we may not see
any significant relationships. While it is expected that integration would allow for closer
alignment of goals, our results may not reflect that. Even though integration has taken
place, a convergence of objectives between hospitals and physicians may be lacking. Also,
our results were the same for both high- and low-integration hospitals. This means that
hospitals with high integration do not have an edge over those with low integration.
Despite the above finding, managers should consider some form of hospital-physician
integration and act on creating a closer alignment of priorities, including quality and
financial performance.

This study also examined overall integration from the perspectives of integration’s
breadth and depth. The presence of eight types of physician arrangements across hospital,
system, and network levels signifies its breadth and depth. In creating the construct of
overall integration, we have captured both high and low integration in one variable, which
is a better representation of vertical integration. Some have suggested that vertical integra-
tion provides closer inpatient-outpatient coordination, and this integration is essential in
achieving clinical integration [30]. However, it is possible that the physician arrangements
considered in this study do not sufficiently lead to clinical integration or affect quality
outcomes. Integrated models may be associated with better chronic disease management,
health promotion, EHR implementation, and patient and physician reminders. However,
these integration models may not sufficiently influence quality outcomes positively.

The physician arrangement types and degrees of integration considered in this study
were not found to be associated with better financial performance. Researchers have
maintained that there is higher resource use and costs in hospitals’ integrated models and
a desire to bill at higher rates in outpatient settings, which is contrary to what our theory
proposes [30]. Also, patients treated in integrated groups receive more intense treatment,
including higher procedure rates, which may lead to higher expenditures driving up the
costs, thus lowering financial performance [30].

It is essential to recognize some limitations in our study. We have used secondary data
sources to operationalize physician integration based on eight types of physician arrange-
ments across three levels. Secondary data sources based on surveys may be incomplete
because the surveys are voluntary. Also, some other factors may be unavailable in our data
that could have been missed while operationalizing the hospital-physician integration. For
example, the patient—physician relationship is a critical aspect of quality of care, and our
analysis was limited to hospital-level data, including readmission rates and patient safety
indicators. Due to the lack of specific data on this dynamic in the datasets used, we could
not directly measure the quality of physician—-patient interactions or their impact on patient
outcomes. While our eight physician arrangement models measure the structural form of
integration, they need to assess the level of commitment that hospitals have to ensure better
quality outcomes resulting from integration. Future studies should explore other ways of
operationalizing hospital-physician integration so that clinical integration, in addition to
economic integration, can also be captured.

6. Practical Implications

The findings from this study have important implications for practitioners and pol-
icymakers. Even though hospital-physician integration can help increase the alignment
of goals between the two parties, reduce conflicts and stress, and enable better resource
usage, it may not positively influence quality measured by a reduction in readmission rates
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and adverse incidents. Besides integrating physicians into hospitals through physician
arrangement types, hospitals should make the business case for quality when integrating
physicians through group practice, foundations, or management service organizations.
Hospital managers should consider increasing physicians’ and staff’s commitment to im-
proving quality and reducing patient safety mistakes. A culture of safety needs to be
fostered in hospitals for quality and patient safety to improve. An organizational culture
and mindset of quality and safety need to be nurtured through physician involvement in
hospitals’ decision-making. Financial performance follows from improvement in quality
outcomes. Studying clinical integration and physician integration may shed more light on
how integration can impact quality outcomes and financial performance.
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