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Abstract

Background—The Hospital Value-Based Purchasing Program measures value of care provided 

by participating Medicare hospitals while creating financial incentives for quality improvement 

and fostering increased transparency. Limited information is available comparing hospital 

performance across healthcare business models.

Study Design—2015 hospital Value-Based Purchasing Program results were used to examine 

hospital performance by business model. General linear modeling assessed differences in mean 

total performance score, hospital case mix index, and differences after adjustment for differences 

in hospital case mix index.

Results—Of 3089 hospitals with Total Performance Scores (TPS), categories of representative 

healthcare business models included 104 Physician-owned Surgical Hospitals (POSH), 111 

University HealthSystem Consortium (UHC), 14 US News & World Report Honor Roll 

(USNWR) Hospitals, 33 Kaiser Permanente, and 124 Pioneer Accountable Care Organization 

affiliated hospitals. Estimated mean TPS for POSH (64.4, 95% CI 61.83, 66.38) and Kaiser 

(60.79, 95% CI 56.56, 65.03) were significantly higher compared to all remaining hospitals while 

UHC members (36.8, 95% CI 34.51, 39.17) performed below the mean (p < 0.0001). Significant 

differences in mean hospital case mix index included POSH (mean 2.32, p<0.0001), USNWR 

honorees (mean 2.24, p 0.0140) and UHC members (mean =1.99, p<0.0001) while Kaiser 

Permanente hospitals had lower case mix value (mean =1.54, p<0.0001). Re-estimation of TPS did 

not change the original results after adjustment for differences in hospital case mix index.
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Conclusions—The Hospital Value-Based Purchasing Program revealed superior hospital 

performance associated with business model. Closer inspection of high-value hospitals may guide 

value improvement and policy-making decisions for all Medicare Value-Based Purchasing 

Program Hospitals.
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Introduction

Escalating costs, uncertain quality and efficiency, and desire for transparency in healthcare 

led to the Patient Protection and Affordable Care Act of 2010 (ACA). Section 3001 of ACA 

established the Hospital Value-Based Purchasing Program (VBPP), further defined in 

Section 1886(o) of the Social Security Act. 1-2 The VBPP defines the value of healthcare 

provided by Medicare-participating acute care hospitals as patient outcomes per dollar 

expended and establishes a pay-for-performance program to promote quality improvement 

and efficiency. For fiscal year (FY) 2015, the Centers for Medicare & Medicaid (CMS) 

withheld 1.5% of base-operating diagnosis-related group annual payments to participating 

hospitals-approximately $1.4 billion- to create the VBPP’s financial framework and remain 

a budget neutral mandate.3

Recent approaches to healthcare reform involve alignment of payment incentives to drive the 

efficient and appropriate adoption of technological advances, transition to patient-centered 

delivery models, and the incorporation of outcome measures in care valuation.4-5 

Christensen outlined the innovative disruption necessary among healthcare business models, 

based on how patients access care.5 Careful examination of the application of definitions of 

value across healthcare business models may provide insight into how this alignment might 

impact acute care hospitals. We hypothesized that the methodology utilized by the CMS 

VBPP program to assign Total Performance Score (TPS), developed as a proxy for value of 

care provided, would result in the stratification of participating hospitals based on business 

model.6

Methods

Value-Based Purchasing Program Methodology

CMS publishes the outcomes of the FY2015 Hospital Value-Based Purchasing Program on 

the CMS Hospital Compare Website.3 Publicly available data includes hospital name, 

address, unadjusted and adjusted process measures, unadjusted and adjusted outcome 

measures, patient satisfaction, cost, and total performance scores. The CMS Hospital 

Compare Website describes the quality indicators comprising four normalized, annually 

revised domains: processes, outcomes, patient satisfaction, and efficiency. 3,7-11 The baseline 

and performance time periods for the reported measures vary on domain as well as clinical 

indicator. The baseline period for FY2015 ranges from October 2010 to December 2011 

while the performance period was from October 2012 to December 2013.
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The definitions of each clinical indicator specify minimum requirements with regard to 

number of cases treated, surveys, claims, or episodes of care. The number of clinical 

indicators and weights are as follows: 12 Clinical Process of Care measures (20%), 8 Patient 

Experience of Care measures (30%), 5 Outcome measures (30%), and 1 Efficiency measure 

(20%), for a 100 maximum TPS.3 The Efficiency domain is each hospital’ s risk adjusted 

per-episode spending level compared to either baseline and performance periods of the same 

hospital, or the hospital’s performance period to the baseline period across all Medicare 

hospitals. Thus, TPS compares the hospital’s performance relative to other Medicare 

hospitals as well as its improvement over time. The TPS produces a value-based incentive 

payment adjustment factor for each eligible hospital3 which is then multiplied by the 

withheld amount of the estimated annual CMS payment12 for redistribution to the 

corresponding Medicare-participating hospital.

Exclusions from the program include hospitals subject to payment reductions under the 

Hospital Inpatient Quality Reporting (IQR) Program, hospitals excluded from the Inpatient 

Prospective Payment System (IPPS), hospitals paid under Section 1814(b)(3) and exempted 

from the VBPP by the Secretary of the Department of Health and Human Services (HHS), 

hospitals cited by the HHS Secretary for deficiencies during the applicable fiscal year, and 

hospitals not meeting the minimum number of cases, measures, or surveys, as determined by 

the HHS Secretary.13

The Quality Net and Hospital Compare Websites provide additional information regarding 

CMS methodology.3,13 CMS Hospital Compare representatives provided further comments 

(10/2015, email communication).

Healthcare business models

Hospitals were grouped for comparison as readily identifiable types based on business 

model. General hospitals are characterized as “solution shops,” employing multi-disciplinary 

teams and the latest technology for characterization and treatment of complex diagnoses. 

Most general hospitals blend business models. Christensen suggests that lack of distinction 

of healthcare business model is a significant source of inefficiency.

“Value-adding process (VAP) businesses” are specialty centers concentrating on delivery of 

defined services with standardized procedure lines. “Facilitated networks” serve a finite 

membership within a mostly singular insurance plan and focusing on prevention and 

management of chronic illnesses. It provides coordinated ambulatory services, rehabilitation, 

long-term care facilities, home services including nursing and equipment support, as well as 

online or institutional support groups uniting patients with similar conditions.5

Among participating hospitals, the solution shop was best approximated by University 

HealthSystem Consortium (UHC) members- comprehensive multi-disciplinary teaching 

institutions. Some general hospitals have moved to systematize specialty service lines 

creating “hospitals within hospitals” to compete for patients and reduce costs.14 The 

effectiveness of this approach is not well-studied.15 US News and World Report “Honor 

Roll” (USNWR) honorees were included to assess the success of this type of reengineering 

within the solution shop group based on the hospital VBPP’s TPS. 14,16
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The VAP approach is represented by Physician-Owned Surgical Hospitals (POSH). A 

comprehensive POSH list is not available though estimates propose greater than 230 POSH 

members nationwide.17 POSH members were identified using the Physician Hospital 

Association’s directory and online searches.18 Each POSH was cross-referenced with online 

resources or direct contact to confirm physician-ownership, status of mergers, and closures. 

Additional information collected includes type of specialty services, number of beds, and 

Emergency Room availability.

Finally, Kaiser Permanente hospitals (Kaiser) function within a facilitated network in a 

limited geographical distribution and fixed patient membership. Kaiser’s advantage is its 

long-term establishment as a healthcare provider and largely single payer system. 

Accountable Care Organizations (ACO) represent the federal effort to develop facilitated 

networks, with the early adopter Pioneer ACOs serving as the most highly developed 

example of this business model. To date, mixed evidence is available evaluating their 

effectiveness.19 Pioneer ACO data was obtained for Performance Year 2013 ACO affiliated 

hospitals to reflect the FY2015 VBPP performance periods.

Statistical Analysis

Hospitals were grouped by business model and were ranked by TPS. General linear 

modeling (SAS v9.2) estimated the mean TPS reported for each hospital category compared 

to all remaining Medicare-participating hospitals. Inclusion into a hospital category was not 

exclusive and hospitals were grouped with all applicable models. The F-test statistic 

determined statistical significance between TPS and hospital category. Hospital Case Mix 

Index (CMI) served as a control and the F-test statistic assessed differences in mean hospital 

CMI by hospital category. 3 Finally, mean TPS differences for each hospital category were 

estimated after concurrent adjustments for differences in the hospital CMI. A p-value of < 

0.05 determined statistical significance.

Results

For FY2015, Total Performance Scores were available for 3,089 eligible Medicare-

participating hospitals (range = 6.6-92.9). The hospital categories included 104 POSH 

members, 111 UHC affiliated, 33 Kaiser Permanente hospitals, USNWR 14 leading 

institutions with “hospital within hospital” restructuring, and 124 affiliated ACO hospitals.

Table 1 summarizes the differences in mean TPS by hospital category compared to all 

remaining hospitals not in the respective group. The estimated mean TPS for POSH 

hospitals (64.11, 95% CI 61.83, 66.38) and Kaiser (60.79, 95% CI 56.56, 65.03) were 

significantly higher resulting in an estimated mean difference of 23.18 points (p < 0.0001) 

and 19.3 points (p< 0.0001), respectively. Meanwhile, the UHC hospitals TPS mean (36.84, 

95% CI 34.51, 39.17) was significantly lower with a mean difference of 5.03 points (p < 

0.0001). The estimated TPS mean for hospitals designated by USNWR and ACO affiliated 

hospitals were 3.47 point higher (p= 0.30) and −0.38 points lower (p= 0.74), respectively, 

suggesting USNWR honorees and ACO affiliated hospitals performed similarly to all 

remaining hospitals.
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POSH members had the following characteristics: 33 beds and 7 operating rooms on 

average, urban location, and 50% had Emergency Departments. Specialty services provided 

varied from one surgical specialty area up to five. The most commonly marketed services 

were “Other” (83.7% including Radiology, Interventional Radiology, Cardiology, or 

Gastrointestinal procedures) followed by Orthopedic Surgery (80.8%), Spine (68.3%), 

General (51.9%), OBGYN (40.4%), Otolaryngology (37.5%) and lastly, Cardiac Surgery 

(17.3%).20,21

Figure 1(a-d) depicts the adjusted score per domain for each hospital category. 

Approximately eighty-five percent of POSH members did not meet eligible criteria for the 

Outcomes Domain leading to a redistributing of 30% of the TPS for these cases resulting in 

an inflated Patient Satisfaction Domain of greater than a 100%. Meanwhile, scores from 

95.9% of the remaining three domains were available. The Efficiency domain received a “0” 

score in 35/104 (33.7%). In these cases, the percentage score was not redistributed and the 

maximum TPS for that Medicare hospital was decreased to either 70 or 80 of 100 depending 

on the domain-assigned weight.

Forty-three Kaiser Permanente and affiliate hospitals were not included in the CMS hospital 

VBPP program. Reasons for exclusion: Children’s hospitals, rehabilitation or long-term care 

facilities, or Maryland hospital. Domain scores were available in 96.2%. Kaiser Permanente 

had the highest outcome and efficiency domain scores, 60.3% and 87.9% respectively.

Hospital VBPP data was available for 111 of 116 UHC affiliated hospitals. Data was 

available for 96.2% of this hospital category. 52/111 (46.8%) of the Efficiency scores 

received a “0.” The VBPP requires hospitals meet the 50th percentile national benchmark in 

this domain to be awarded a score resulting in disproportionate penalizing of UHC hospitals.

The mean TPS of USNWR honorees did not differ significantly from the mean TPS of all 

remaining hospitals but was significantly different compared to UHC hospitals (p =0.0004). 

Again, 6/14 hospitals received a “0” score; the remaining efficiency scores were low (range 

2-6). Data was available for only 124 of a possible 209 ACO affiliated hospitals with 97.6% 

of the domains receiving a score.

Table 2 demonstrates significant differences in the mean hospital CMI by hospital category. 

POSH had the highest case mix value (mean =2.32 95% CI 1.39, 3.85) compared to other 

hospitals (p<0.0001), followed by USNWR honorees (mean =2.24 95% CI 2.16, 2.33 p 

=0.0140) and UHC affiliated hospitals (mean =1.99 95% CI 1.94, 2.05 p<0.0001). Kaiser 

Permanente hospitals had significantly lower CMI (mean =1.54 95% CI 1.53, 1.56 

p<0.0001). Meanwhile, ACO affiliated hospitals had an equivalent CMI (mean =1.58, 

p=0.22).

Table 3 presents the differences in TPS by hospital category after adjustments for differences 

in hospital CMI. Re-estimation of the differences with concurrent adjustments for case mix 

did not change the original results. The adjusted mean TPS difference was 6.42 points lower 

for UHC affiliated hospitals (mean= 30.84 95% CI 27.15, 34.54 p <0.0001), while 27.19 

points higher for POSH members (mean=75.72 95% CI 71.65, 79.79 p <0.0001), and 19.05 

points higher for Kaiser hospitals (mean= 57.90 CI 95% 53.02, 62.78 p <0.0001). The 
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differences in mean TPS for USNWR hospitals was 2.14 (p =0.5274) and −0.45 (p =0.6935) 

for ACO affiliated hospitals.

Discussion

Growing emphasis on patient outcomes and quality measurements created a foundation for 

change within health care.22 Ranking systems of hospitals including USNWR, 

HealthGrades, Leapfrog, and Consumer Reports, incorporate quality indicators into annual 

reports for guiding consumer choices. The government responded with various CMS 

initiatives including the hospital VBPP as the first large-scale budget-neutral attempt 

comparing Medicare-participating hospitals fairly by applying the same measures to all 

hospitals and neutralizing patient-specific factors to achieve meaningful comparisons.

Care Delivery Models

Certain models consistently outperformed others based on the VBPP methodology. In 

general, smaller physician-owned hospitals outscored larger tertiary centers, teaching 

hospitals, and safety-net providers.

Information from ACO and Kaiser-associated facilities including ambulatory clinics, long-

term facilities, home health services, are not included in the CMS VBPP. The goal of 

facilitated networks is to maintain patients healthy. Thus, lower hospital CMI and high TPS 

may be reflective of the health of their patient population and success in utilizing healthcare 

services outside of the acute-care setting. However, the VBPP only captures acute care 

hospitals limiting the generalizability and interpretation of the categories’ performance.

Private industry efforts to explore other healthcare delivery models have resulted in 

government policies that impede further development. An example is lack of expansion of 

VAP businesses secondary to Certificate of Need clauses, Stark laws, ACA, and powerful 

lobbyists such as the American Hospital Association despite no evidence supporting initial 

claims. 20-21,23-24 POSH demonstrate better patient satisfaction related to specialized 

training of providers and staff, similar or better patient outcomes, and lower costs 

hypothesized to occur as a result of aligning manager and leadership salaries with growth 

and profit of the organization. 17,20

A CMS study showed patient severity levels varied significantly among POSH hospitals. 

The CMS VBPP data shows POSH hospitals have significantly higher mean CMI similar to 

UHC and USNWR hospitals, questioning the notion of “cherry picking.” 17,25 With the rise 

of POSH members, general hospitals have not experienced differences in their patient 

population. Leavitt et al found no difference in patient transfer patterns between POSH 

hospitals and general hospitals compared to between general hospitals.17 Instead, 

competition increased restructuring initiatives to streamline profitable services, expanded 

available treatment options, and reduced cost while improving outcomes.14

Efficiency was the most variable domain for FY2015. Accounting for cost remains a 

challenge in the healthcare system particularly in multi-payer systems and hospitals with 

blended business models. As such, Kaiser Permanente appears best equipped to link 
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monetary value to specific services provided and likely, most capable to contain cost (Figure 

1d).

The hospital categories included have contrasting visions of patient care, effecting provider 

recruitment, resource allocation, target patient population, and services provided. This 

highlights another possible limitation that across the various hospital categories, differences 

in interdisciplinary team dynamics and organizational culture are probably present. It may 

be part of the success of Kaiser Permanente and POSH members reflected within the VBPP 

can be attributed to cultural variance. Also, missing from the hospital VBPP are the demands 

of biomedical research, provider training, and indigent care. These institutions must balance 

the provision of high-quality care and cost containment with the inefficiencies introduced by 

the additional demands. UHC hospitals may benefit from restructuring and streamlining 

operations more in line with Kaiser Permanente and POSH hospitals as well as studying its 

cultural cohesiveness.

VBBP Methodological Limitations

The VBPP’s methodology has several limitations: reallocation of ineligible domain weights, 

reporting time delay, CMI risk-adjustment, claims data, payment incentive size, and clinical 

indicator overlap within CMS initiatives. These limitations are not initially evident as 

methodological details are disjointed and fragmented across fact sheets, excel files, and 

websites13 compromising transparency.

For domain inclusion, a minimum number of clinical indicators- or discharges in the case of 

the Efficiency domain- must be reported. The Outcome domain has five measures – three 

30-day Mortality metrics (acute myocardial infarction, heart failure, and pneumonia), 

AHRQ PSI-90 Composite, and Healthcare-Associated Infections rates. At least 10 cases for 

two of the five Outcome metrics are required.12 When a hospital did not meet minimum 

requirements, the domain points were proportionally reallocated among the remaining 

eligible domains. In the case of an ineligible Outcomes domain, redistributed weighting is 

Processes of Care 28.5%, Patient Satisfaction 43%, and Efficiency 28.5%.13 The resulting 

effect places undue emphasis on Patient Satisfaction and Process measures, creating an 

advantage for POSH members while tending to disadvantage UHC members.

Substantial lag time occurs between baseline and performance periods, and when the data 

becomes actionable. It was enacted to facilitate within and between hospital comparisons 

and to permit revision for accuracy. An unintended consequence of the two-year period from 

performance period to when results incur a financial cost means measuring impact of 

initiatives take a two-year minimum for inclusion in the database during which time the 

quality measures will have changed. Already for FY2016, the domains and weights will be 

Clinical Process of Care 10%, Patient Experience of Care 25%, Outcome 40%, and 

Efficiency 25%. Two additional outcome measures and one process of care measure will be 

added while five outdated process measures were removed.13

Outcome and Efficiency measurements are risk-adjusted based on hospital CMI, a relative 

value of the complexity and resource utilization of the hospital’s patient population. The 

specialty-adjusted CMI takes into account severity of illness, age, and significant beneficiary 
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comorbidities. However, it does not adjust for sex, race, ethnicity, education, transfer status, 

or socioeconomic status.3,13,26 The Hospital Consumer Assessment of Healthcare Providers 

and Systems (HCAHPS) surveys adjust for well-known biases associated with completing 

subjective experience surveys retrospectively.27-28 Peng et al showed a disproportionate 

increase in patient severity scores in surgical patients within the CMS VBPP. He found 

significant variation to HCAHPS responses based on service line – obstetric, surgical, and 

medical- that could influence patient selection. 29-31

Prior studies examined administrative versus clinical registry data in ability to provide the 

most relevant and accurate information to the consumer. 32 As the VBPP data comes from 

administrative claims, it contains these shortcomings and limitations in the interpretation of 

the findings presented. Claims reported to the hospital VBPP include only patients greater 

than 65 years old enrolled in Medicare Parts A and B. These reportable claims exclude dual 

Medicare and Medicaid beneficiaries, Medicare Advantage members, or patients with 

Medicare as a secondary payer. 3,13,26 Thus, generalizability of the hospital VBPP’s selected 

clinical indicators and results reported here may not be representative of all Medicare 

patients or the US patient population at acute care hospitals.

Significant overlap between the Hospital Acquired Conditions Reduction Program, Hospital 

VBPP, and Hospital Readmission Reduction Program results in double or triple penalties for 

poor performance on a single measure. Equally disheartening, the overlap in the CMS public 

reporting programs make it difficult to discern the individual effect of the hospital VBPP to 

incentivize improvement and improve transparency of performance results.

The size of the VBPP payment incentive is small compared to other CMS programs. This 

has the potential effect of detracting attention from the hospital VBPP towards other 

competing programs with more financial stake.

Defining Value

Specific clinical measures allow for targeted improvement efforts; however, it may have the 

unintended effect of neglecting other clinically relevant outcomes. Current quality measures 

in the CMS VBPP fail to correlate with improved outcomes. 11 Meanwhile, many important 

quality measures remain absent from popular ranking systems including the CMS VBPP. 33 

The HCAHPS survey measures domains important to patients and correlates with surgical 

quality. 34 However, patient experience is neither a surrogate for patient-centered outcomes 

nor a substitute measure of clinical outcomes. The question becomes whether the hospital 

VBPP captures meaningful improvement in value of participating hospitals. Measuring 

value requires more than the combination of outdated processes of care, biased patient 

satisfaction responses, and outcomes not widely applicable across hospitals.

Conclusions

The CMS VBPP represents the first national effort to measure hospital value using scientific 

and statistical rigor. The CMS VBPP will continue to influence hospitals to focus on 

selected outcome measures, cost reduction, and patient-centered assessments of quality. 

Over time, the selection and revision of clinical and patient-centered quality indicators will 
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serve as a key driver of organizational evolution. The impact of healthcare business models 

on performance across these domains is significant and should be considered as payment 

reform is further refined.
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Figure 1. 
Domain Scores by Hospital Category. Average hospital category score is shown on top of 

the corresponding bar graph. A: Processes of Care Domain B: Outcomes Domain C: Patient 

Satisfaction Domain D: Efficiency Domain.
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Table 1

Difference in Total Performance Score by Hospital Category

Hospital
Category

Mean
TPS

Standard
Deviation

95% CI for
Mean TPS

F-test statistic
p-value

Mean TPS Difference between
healthcare delivery models (95% CI)

POSH < 0.0001

Yes 64.11 14.13 61.83 to 66.38 23.18 (20.87 to 25.50)

No 40.92 11.74 40.49 to 41.34 −23.18 (−25.50 to −20.87)

Kaiser Owned < 0.0001

Yes 60.79 10.51 56.56 to 65.03 19.30 (15.04 to 23.55)

No 41.49 12.41 41.06 to 41.93 −19.30 (−23.55 to −15.04)

USNWR 0.3007

Yes 45.16 6.56 38.59 to 51.74 3.47 (−3.11 to 10.07)

No 41.68 12.56 41.24 to 42.13 −3.47 (−10.07 to 3.11)

UHC affiliated < 0.0001

Yes 36.84 8.33 34.51 to 39.17 −5.03 (−7.40 to −2.66)

No 41.88 12.64 41.43 to 42.33 5.03 (2.66 to 7.40)

ACO Hospital 0.7350

Yes 41.33 12.92 39.12 to 43.54 −0.38 (−2.64 to 1.86)

No 41.72 12.53 41.27 to 42.17 0.38 (−1.86 to 2.64)

TPS- Total Performance Score; CI- Confidence interval; POSH- Physician-owned surgical hospital; USNWR- US News and World Report; UHC- 
University HealthSystem Consortium; ACO-Accountable Care Organization
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Table 2

Difference in Case Mix Index (CMI) by Hospital Category

Hospital
Category

Mean
CMI

Standard
Deviation

95% CI for
Mean CMI

F test statistic
p-value

Mean Difference in CMI between
healthcare delivery models (95% CI)

POSH <0.0001

Yes 2.32 0.37 1.39 to 3.85 0.80 (0.74 to 0.86)

No 1.52 0.28 0.79 to 2.89 −0.80 (−0.86 to −0.74)

Kaiser Owned 0.0140

Yes 1.54 0.32 1.53 to 1.56 −0.14 (−0.25 to −0.03)

No 1.68 0.20 1.61 to 1.76 0.14 (0.03 to 0.25)

USNWR <0.0001

Yes 2.24 0.15 2.16 to 2.33 0.70 (0.53 to 0.87)

No 1.54 0.31 1.53 to 1.55 −0.70 (−0.87 to −0.54)

UHC <0.0001

Yes 1.99 0.24 1.94 to 2.05 0.46 (0.40 to 0.52)

No 1.53 0.31 1.52 to 1.54 −0.46 (−0.52 to −0.40)

ACO Hospital 0.2236

Yes 1.58 0.25 1.53 to 1.62 0.03 (−0.02 to 0.09)

No 1.54 0.32 1.53 to 1.55 −0.03 (−0.09 to 0.02)

CI- Confidence interval; POSH- Physician-owned surgical hospital; USNWR- US News and World Report; UHC- University HealthSystem 
Consortium; ACO- Accountable Care Organization

J Am Coll Surg. Author manuscript; available in PMC 2016 October 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Ramirez et al. Page 15

Table 3

Difference in Total Performance Score by Hospital Category, Adjusted for Case Mix Index

Hospital
Category

Adjusted
Mean TPS

Standard
Deviation

95% CI for
Mean TPS

F-test statistic
p-value

Adjusted Mean TPS Difference
between healthcare delivery

models (95% CI)

POSH < 0.0001

Yes 75.72 2.07 71.65 to 79.79 27.19 (24.62 to 29.78)

No 48.53 1.15 46.27 to 50.79 −27.19 (−29.77 to −24.62)

CMI adjustment 0.0147

Kaiser Owned <0.0001

Yes 57.90 2.20 53.02 to 62.78 19.05 (14.73 to 23.37)

No 38.85 1.11 36.68 to 41.01 −19.05 (−23.37 to −14.73)

CMI adjustment 0.0076

USNWR 0.5274

Yes 40.87 3.39 33.58 to 48.16 2.14 (−4.51 to 8.80)

No 38.73 1.13 36.51 to 40.94 −2.14 (−8.80 to 4.51)

CMI adjustment <0.0001

UHC < 0.0001

Yes 30.84 1.88 27.15 to 34.54 −6.42 (−8.88 to −3.97)

No 37.27 1.14 35.02 to 39.52 6.42 (3.97 to 8.88)

CMI adjustment < 0.0001

ACO Hospital 0.6935

Yes 38.21 1.58 35.09 to 41.32 −0.45 (−2.70 to 1.80)

No 38.66 1.11 36.46 to 40.85 0.45 (−1.80 to 2.70)

CMI adjustment 0.0054

TPS- Total Performance Score; CI- Confidence interval; POSH- Physician-owned surgical hospital; CMI- case mix index; USNWR- US News and 
World Report; UHC- University HealthSystem Consortium; ACO- Accountable Care Organization
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