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Abstract

No research has considered a range of physician practice capabilities for managing patient care 

when examining practice-level influences on quality of care, utilization, and spending. Using data 

from the 2017 National Survey of Healthcare Organizations and Systems (n = 1,772 practices) 

linked to 2017 Medicare fee-for-service claims data from attributed beneficiaries (n = 1,511,938), 

the association of practice-level capabilities with process measures of quality, utilization, 

and spending was examined. In propensity score–weighted mixed effects regression analyses, 

physician practice locations with “robust” capabilities had lower total spending compared with 

practice locations with “mixed” or “limited” capabilities. Quality and utilization, however, did 

not differ by practice-level capabilities. Physician practice locations with robust capabilities 

deliver comparable quality to Medicare fee-for-service beneficiaries with lower spending. Reforms 

beyond those targeting practice capabilities, including multipayer alignment and payment reform, 

may be needed to support larger performance advantages for practices with robust capabilities.

Delivering high-quality health care has become increasingly complex as organizations 

transition to coordinating patient-centered longitudinal care to address the complex needs 

of patients with multiple chronic illnesses. Given high and escalating health care costs in the 

United States and evidence of considerable waste and poor patient outcomes,1 value-based 

payment models are being disseminated throughout the industry to control costs while 

meeting predetermined quality targets.2 To achieve these goals, physician organizations 

and health care systems are being encouraged to invest in developing physician practice 

capabilities such as robust technology and innovation capacity, management and team 

cultures, and a strong orientation to delivering patient-centered care.3,4

No national evidence exists about whether physician practices with a range of capabilities 

for managing care achieve better quality and cost performance. An exception is the work 
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of William Weeks and colleagues,5 which examined large multispecialty groups that were 

members of the Council of Accountable Physician Practices and were hypothesized to 

have a robust set of care management capabilities but did not actually assess practice-

level characteristics or capabilities. Weeks and colleagues found that medical groups 

affiliated with the council had better performance on claims-based process measures 

of quality, at a 3.6 percent lower annual cost ($272 lower cost per Medicare fee-for-

service beneficiary). These findings provide important historical information about the 

potential benefits of capabilities commonly developed by multispecialty practices. Recent 

national evidence indicates that clinical and financial integration are associated with lower 

spending,6 but no research has examined whether physician practices achieve better quality 

or lower total cost of care if they possess a range of capabilities that enable clinical 

integration, including evidence-based guidelines,7 electronic health record (EHR)-based 

decision support,8 complex care management,9 and innovative approaches to deliver patient-

centered care.10 These practice-level capabilities may better explain quality, utilization, and 

spending than financial integration or affiliations with professional organizations.

We directly address these evidence gaps using a nationally representative set of physician 

practices linked to claims-derived process measures of quality, utilization, and spending 

for Medicare fee-for-service beneficiaries. We hypothesize that beneficiaries attributed to 

physician practice locations with “robust” capabilities will consistently receive process 

measures of quality and have lower utilization and spending compared with patients 

attributed to physician practice locations with relatively limited capabilities.

Study Data Methods

Data

Data were from the practice version of the 2017–18 National Survey of Healthcare 

Organizations and Systems, a nationally representative sample of physician practice 

locations with three or more physicians in the 2016 IQVIA OneKey database of primary 

care and multispecialty medical practices. Stratified-cluster sampling was used to select 

physician practice locations operating under different organizational structures. The National 

Survey of Healthcare Organizations and Systems physician practice survey had 4,972 

outgoing surveys and 2,333 responses returned, yielding a 47 percent response rate. After 

excluding practice responses with missing data on key study variables, the survey sample 

included 2,190 practices. Online appendix exhibit A1 compares practice characteristics for 

respondent and nonrespondent practices with data from the National Survey of Healthcare 

Organizations and Systems practice survey.11

These National Survey of Healthcare Organizations and Systems responses were linked 

to 2017 claims data from Medicare fee-for-service beneficiaries, using physician taxpayer 

identification numbers. We attributed patients to practice locations using methods that the 

Centers for Medicare and Medicaid Services (CMS) uses as part of their Medicare Shared 

Savings Program, which is a well-documented and widely accepted method.12 This method 

favors assignment of patients to primary care clinicians over specialists and is based on 

where patients receive the plurality of their primary care.13 We used the 2017 Medicare 

Part A and Part B fee-for-service claims data to determine diagnoses and process measures 
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of quality, utilization, and spending and the Master Beneficiary Summary File to capture 

patient demographics and date of death. The claims database also integrated data from 

the census to determine the median annual household income within each beneficiary’s 

five-digit ZIP code and whether the beneficiary resided in a census track with high poverty 

(≥20 percent of residents earning at or below 100 percent of the federal poverty level).

The beneficiary sample was restricted to attributed beneficiaries ages sixty-six or older 

because of the clinical heterogeneity of young, disabled Medicare beneficiaries and 

their concentration in specialized care settings. Patients diagnosed with end-stage renal 

disease were excluded (n = 9,081) because of different coverage and specialization 

considerations. The final analytic sample included 1,511,938 Medicare fee-for-service 

beneficiaries attributed to 1,772 physician practice locations with National Survey of 

Healthcare Organizations and Systems responses.

Physician Practice Location Capabilities

The main independent variable is a categorical variable reflecting each physician practice 

location’s capabilities (“robust” versus “mixed” versus “limited”). Given the lack of a gold 

standard to measure practice capabilities, a measure was developed using cluster analysis 

coupled with a modified Delphi expert panel process,14 where participants discussed and 

iteratively ranked ten practice capabilities across three domains: technology and innovation 

capacity, management and culture, and patient-centered care focus. Ten practice capabilities 

were prioritized. Four were technology and innovation capacity measures, which assessed 

practice adoption and implementation of care management programs for complex patients 

(six items), use of evidence-based guidelines for specific clinical areas (eight items), 

EHR decision support functions (eight items), and use of disease registries for seven 

conditions (eight items). Three measures assessed management and culture capacity and 

included learning and team culture (nine items), capacity for innovation (six items), and 

depression care management (six items) because effective depression care requires high 

practice orientation to learning and teamwork.15 Three composite measures of the patient-

centered care focus of each practice location included patient engagement activities (twenty 

items), organizational processes for patient responsiveness (five items), and patient-reported 

outcomes (ten items). All scales were transformed to be bounded by 0 and 1 for ease 

of comparison. Appendix exhibit A2 details the specific physician practice capabilities 

assessed.11 The cluster solution that best fit the data and satisfied the selection criteria was 

a three-cluster solution that included all ten composite measures, classified as physician 

practices locations with robust (n = 585), mixed (n = 485), or limited (n = 702) capabilities. 

Appendix exhibit A3 includes details about the Delphi expert panel process.11

Outcome Measures

Seven outcome measures that could be derived from Medicare claims data were examined. 

The three process measures of quality include patient-level dichotomous measures of 

mammography for women ages 65–74, low-density lipoprotein cholesterol screening for 

beneficiaries with diabetes, and HbA1c measurement for beneficiaries with diabetes.16 

The three dichotomous utilization measures are thirty-day all-cause hospital readmission,17 

hospitalization for ambulatory care–sensitive conditions,18 and unnecessary emergency 
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department visit, as defined by the New York University Emergency Department 

Algorithm.19 Utilization measure definitions are detailed in appendix exhibit A3.11

The spending outcome measure is total spending.20 Spending accounts for geographic 

differences in Medicare prices and includes both hospital inpatient utilization (using 

diagnosis-related group-based standardized payment rates) and outpatient services (using 

relative value units). Spending from attributed patients accrues from both practice providers 

and nonpractice providers. To elucidate sources of potential spending differences, we 

also examine components of total spending as outcome variables, including total allowed 

payments and relevant component payments for outpatient spending, durable medical 

equipment, imaging, evaluation and management, procedures, testing, facilities, acute care 

and critical access hospitals, complex postacute care skilled nursing facilities, skilled 

nursing and rehabilitation, home health, complex postacute care home health, hospice, 

and other spending. For the mixed effects regression analyses, these continuous spending 

outcomes were log-transformed.

Control Variables

Our regression analyses control for practice-level and patient-level covariates potentially 

associated with practice capabilities and performance. Practice size has been associated with 

greater provision of preventive care,21–23 quality improvement, and patient-centered medical 

home processes.24,25 Patients of smaller-sized practices also have lower hospitalization rates 

for ambulatory care–sensitive conditions,18 so practice size was included as a covariate. We 

also control for specialty mix of practices, as measured by practices’ specialist-to-primary 

care physician ratios. Physician practice locations without specialists were categorized into 

one group and practice locations with specialists were categorized on the basis of terciles of 

the distribution of the ratio, resulting in four categories: no specialists (0 percent specialists; 

n = 308), low specialists (<61 percent specialists; n = 513), moderate specialists (61–68 

percent specialists; n = 485), and high specialists (>68 percent specialists; n = 466).

Practice ownership (group or system owned versus independent) was controlled for 

in regression analyses because previous research highlights important differences in 

the capabilities of independent and system- or group-owned practices.10 There was 

strong consensus among expert panel participants to control for practice ownership as 

a dichotomous variable (independent physician practice versus medical group–owned or 

health system–owned practice) rather than a categorical variable, given the heterogeneous 

and dynamic organizational arrangements between medical groups and health systems. 

We controlled for the number of advanced practice clinicians for each practice location 

because these clinicians are associated with having robust practice capabilities and can 

affect spending. We also controlled for the ratio of employed primary care physicians to 

total primary care physicians as a measure of managerial influence on the development of 

physician practice capabilities.

Patient-level control variables included patient age, race and ethnicity, sex, Hierarchical 

Condition Categories risk adjustment factor score (derived using 2017 claims data to 

account for patient morbidity), individual dummy variables for diagnoses of mental 

illness, frailty,6,26 and dual eligibility for Medicare and Medicaid insurance coverage. 
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We also controlled for patient residence in a high-poverty ZIP code and the median 

household income of beneficiary’s ZIP code. The spending models also control for deceased 

beneficiaries during 2017 with a binary indicator.

Statistical Analyses

Patient characteristics were compared by the three-level categorical physician practice 

capability measure (robust versus mixed versus limited). We then compared the ten 

composite physician practice capabilities across the three levels and compared the 

unadjusted study outcome values across the three practice capability groups. T-tests with 

robust standard errors were used for continuous variables and chi-square tests with robust 

standard errors were used for categorical variables for these unadjusted analyses.

To examine the association of physician practice capabilities with process measures of 

quality, utilization, and spending for Medicare fee-for-service beneficiaries, we estimated 

separate multilevel regression models for each of the seven outcome measures, controlling 

for patient and practice covariates. Mixed-effects logistic regression models were estimated 

for the three quality and three utilization measures, using the MELOGIT procedure in Stata. 

These mixed-effects logistic regression models use physician practice random effects and 

assume that the residuals follow a Bernoulli distribution. Mixed-effects linear regression 

models for total spending and components of spending were estimated using the XTMIXED 

procedure, using log-transformed spending and physician random effects, and assume that 

the residuals follow a Gaussian distribution. For all models, the omitted reference group for 

the three-level practice capability variable was robust physician practice locations. Inverse 

propensity of treatment weights were used to account for potential selection effects.27,28 

Additional information about the regression models is detailed in appendix exhibit A4.11

To calculate annual (2017) Medicare fee-for-service savings associated with robust practice 

capabilities, predicted probabilities of the final spending regression models were estimated. 

The coefficients for mixed and limited practices were converted from log-transformed values 

to dollar values. Mean annual total spending differences between robust and practices 

with mixed and limited capabilities were separately calculated. These dollar amounts were 

multiplied by the total number of Medicare fee-for-service beneficiaries in 2017 (thirty-eight 

million) and then separately multiplied by the percentage of patients attributed to practice 

locations with limited capabilities and the percentage of patients attributed to practices with 

mixed capabilities. The resulting total dollar values for mixed and limited practice locations 

were summed to generate a total annual cost savings estimate.

Limitations

The study has some limitations that should be considered. First, the quality-of-care measures 

were limited to Medicare fee-for-service claims-based measures of quality, utilization, and 

spending that could be reliably assessed using a single year. Our results may not generalize 

to populations not covered by Medicare or quality-of-care measures not examined in the 

study. Practice capabilities may be more strongly associated with intermediate outcomes of 

care—for example, HbA1c and blood pressure control, which require laboratory or EHR 

data. These measures, along with patient-reported measures29 from multiple payers, should 
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be analyzed in future research when appropriate national data are available. Second, the 

claims data include facility fees for hospital-based outpatient care, but our analyses do 

not consider differences in reimbursement levels for these visits, which could alter the 

findings. Third, the National Survey of Healthcare Organizations and Systems excludes 

practice locations with fewer than three primary care physicians, so the results may not 

generalize well to small practice locations. For example, our saving estimates are based 

on an assumption that small practices caring for Medicare fee-for-service beneficiaries had 

a similar distribution of capabilities as the analytic sample, when past research indicates 

that they have more limited capabilities compared with larger practice locations.30 As a 

result, the savings estimates are conservative. Fourth, because of collinearity concerns with 

modest practice and beneficiary sample sizes for some study outcomes, we did not include 

geographic measures of access to care in regression models. Finally, although we used 

propensity score methods to account for potential selection effects, these methods cannot 

account for unmeasured factors that might affect the study results.28

Study Results

Exhibit 1 compares the characteristics of beneficiaries attributed to robust versus mixed 

versus limited practice locations. These unadjusted analyses highlight that physician practice 

locations with robust organizational capabilities care for more clinically complex patients

—for example, frail elders, those with higher CMS Hierarchical Condition Category 

risk adjustment factor scores, and those with diagnosed mental illness (p < 0.001 for 

all comparisons: mixed-robust, limited-robust, and mixed-limited). Practice locations with 

robust and mixed capabilities, however, care for smaller shares of dually eligible Medicare 

and Medicaid beneficiaries (p < 0.001 for comparisons of both with limited). Appendix 

exhibit A5 includes the full details of exhibit 1.11

Mean values for each of the ten National Survey of Healthcare Organizations and Systems 

composite measures of practice capabilities and practice-level control variables assessed in 

the research study are detailed in exhibit 2. All practice survey composites and practice 

characteristics are fully differentiated across practices with robust versus mixed versus 

limited capability categories (p < 0.001 for all comparisons: mixed-robust, limited-robust, 

and mixed-limited). Appendix exhibit A6 includes the full details in exhibit 2.11 Appendix 

exhibit A7 summarizes the unadjusted mean comparisons for each of the seven study 

outcomes for practice locations with robust versus mixed versus limited capabilities.11

Exhibit 3 summarizes the results of propensity score–weighted mixed-effects regression 

models, presented as marginal effects when comparing study outcomes for patients 

attributed to practice locations with mixed or limited capabilities compared with practice 

locations with robust capabilities. There were no statistically significant differences in 

quality or utilization by physician practice-level capabilities. Several patient characteristics 

were associated with the study outcomes. For example, practice locations with higher mean 

CMS Hierarchical Condition Category risk adjustment factor score scores had lower quality 

of care, higher utilization, and higher total spending compared with practices with lower 

mean risk adjustment factor scores (p < 0.001 for all comparisons). Appendix exhibit 
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A8 compares adjusted process measures of quality and utilization for physician practice 

locations with robust versus mixed versus limited capabilities.11

Compared with beneficiaries attributed to robust physician practice locations, beneficiaries 

attributed to limited or mixed capability practice locations had higher total spending (p 
< 0.001). Exhibit 4 displays adjusted total spending comparisons by physician practice 

capability levels for the main model.

When examining subcomponents of spending (appendix exhibit A9), beneficiaries attributed 

to mixed capability practice locations had higher spending for evaluation and management 

(p < 0.05) and outpatient spending (p < 0.001) compared with beneficiaries attributed 

to robust practice locations, but other subcomponents did not significantly differ.11 

Beneficiaries attributed to limited capability practice locations also had higher spending for 

procedures (p < 0.05) and outpatient spending (p < 0.001), but most other subcomponents 

did not significantly differ. Importantly, hospice spending was lower for beneficiaries 

attributed to limited practice locations compared with robust practices (p < 0.01). This is 

noteworthy because it diverges from the overall higher spending pattern and is indicative of 

less use of hospice services for end-of-life care among beneficiaries attributed to practices 

with limited capabilities.

Based on the dollar denominated savings estimates for the total spending model, which 

is $615 per beneficiary savings for robust compared with mixed and $505 per beneficiary 

savings for robust compared with limited capabilities, if all thirty-eight million Medicare 

fee-for-service beneficiaries in 2017 were attributed to robust practices, approximately $14.9 

billion dollars could potentially be saved annually. Spending estimates were most sensitive 

to the inclusion and exclusion of decedents in the analytic sample and including versus 

excluding a binary indicator to control for decedents in the final regression models (data not 

shown).

The results also revealed important relationships between study covariates and total 

spending. Compared with beneficiaries attributed to independent practices, beneficiaries 

attributed to practices owned by health care systems or medical groups had lower total 

spending (p < 0.01). Beneficiaries attributed to practice locations with moderate specialist-

to-primary care physician ratios had lower total spending compared with practice locations 

without specialists, but this did not hold true for practice locations with low or high 

specialist-to-primary care physician ratios.

Discussion

Our national study found that physician practice locations with robust capabilities 

deliver comparable quality of care with lower total spending for Medicare fee-for-

service beneficiaries. The savings are concentrated in outpatient spending, which has 

important policy implications because value-based payment reforms have largely focused 

on preventing emergency department and hospitalization utilization as a primary way to 

reduce total spending. Although health care systems and physician organizations have 

many incentives to promote better care management among complex patients, expand 
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health information technology, and deliver patient-centered care, these capabilities can be 

costly and difficult to implement. Without a clear return on investment for developing 

these capabilities, they may not be pursued by health care organizations or may not be 

sustained over time.31 Our results contribute to evidence that investing in physician practice 

capabilities to effectively manage complex patients may help control total spending.5,32,33

We found that physician practice locations with robust capabilities have higher shares 

of clinically complex Medicare fee-for-service beneficiaries and are more likely to be 

located in urban and impoverished areas. These practice locations, however, serve relatively 

low shares of beneficiaries who are dually eligible for Medicare and Medicaid. These 

complex beneficiaries are more likely than non–dually eligible beneficiaries to need 

chronic care management and behavioral health support,34,35 but are more likely to receive 

primary care services from specialist practices that may lack capabilities for ongoing 

care management.36,37 Dually eligible beneficiaries could benefit from access to the care 

management and patient-centered care capabilities in robust practice locations.

Practice locations with robust capabilities, however, did not have significantly better 

performance on any of the six quality and utilization measures assessed. High performance 

levels for the three claims-based quality measures and their lack of association with the 

capabilities assessed raise the question of whether these claims-based measures are relevant 

for differentiating quality of care among practice locations. The utilization findings suggest 

that developing robust practice-level capabilities may not be sufficient to reduce potentially 

preventable emergency department and hospital utilization.

We found that physician practice locations owned by hospitals, health systems, or medical 

groups, independent of practice-level capabilities, had lower spending. Given the increased 

complexity of delivering health care, policy makers have largely assumed that integrated 

delivery systems are needed to effectively coordinate the range of services for patients with 

multiple chronic illnesses38 to achieve better quality and cost performance.39 Our findings 

reinforce the potential benefits of health care system or physician group ownership, as 

the system-group ownership effect size for total spending is similar in magnitude to the 

“robust” capability effect size. The additive effect of system-group ownership and practice-

level capabilities on total spending underscores that system-level support may contribute to 

managing spending. These findings diverge from recent evidence about the effect of vertical 

integration on spending,40 which does not consider physician practice capabilities when 

assessing ownership and performance relationships.

Although the spending differences between physician practice locations with robust versus 

mixed versus limited capabilities were modest in magnitude, if all physician practice 

locations performed at the level of robust practices, an estimated $14.9 billion in annual 

savings could potentially be generated among fee-for-service beneficiaries. The savings 

estimate is greater than the estimated savings generated by the CMS Medicare Shared 

Savings Program, which was $4.1 billion in 2020 and $1.9 billion after accounting 

for shared savings payments.41 The potential savings estimates from robust practices is 

comparable to the $15 billion in annual savings estimated by Weeks and colleagues in 2010. 
5 Although the small effect size is statistically significant, the savings may not be practically 
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meaningful for any given health care organization. Our savings estimates from a nationally 

representative sample of physician practice locations with three or more primary care 

physicians, however, are likely more generalizable to other physician practices nationally 

compared with the “early adopter” physician practices studied by Weeks and colleagues, 5 

using 2007 claims data.

Conclusion

Our national study found that physician practice locations with robust capabilities, including 

robust technology and innovation capacity, strong management and team cultures, and 

patient-centered orientations, have lower spending for Medicare fee-for-service beneficiaries 

compared with practice locations with more limited capabilities. The estimated cost savings 

attributable to physician practice locations with robust capabilities is modest and suggests 

that reforms beyond those targeting practice capabilities, including multipayer alignment 

and payment reform, may be needed to support larger performance advantages for practices 

with robust capabilities.42 Additional evidence is needed to understand whether intermediate 

outcomes of care and patient-reported outcome measures are better for practices with 

robust capabilities compared with practices with more limited capabilities. Policy changes 

that affect states and organizations differentially, such as responses to COVID-19,43 can 

potentially serve as natural experiments to clarify how robust practice-level capabilities 

affect quality of care and spending.
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Refer to Web version on PubMed Central for supplementary material.
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Exhibit 4. 
Adjusted total spending by physician practice location capability levels

Source/Notes: SOURCE Authors’ analysis of claims data of 2017 Medicare fee-for-service 

beneficiaries, 2017–18 National Survey of Healthcare Organizations and Systems, and the 

2016 IQVIA OneKey Database. NOTE Physician practice locations with mixed or limited 

capabilities had significantly higher spending compared with physician practice locations 

with robust capabilities (p < 0.001).
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Exhibit 1:

Medicare patient characteristics: robust versus mixed versus limited capability physician practice locations

Patient characteristics
All beneficiaries (n = 
1,511,938)

Patients of robust 
practices (n = 
481,454)

Patients of mixed 
practices (n = 
423,484)

Patients of limited 
practices (n = 
607,000)

Age (mean) 75.0 75.0 75.0 74.9

Race/ethnicity

  White (%) 87.8 86.1 87.8 89.2

  Black (%)   5.8   6.1   5.8   5.6

  Asian (%)   1.8   2.2   2.1   1.1

  Hispanic (%)   0.9   1.1   0.8   0.8

  Other (%)   3.7   4.5   3.4   3.3

Female (%) 58.3 58 58.4 58.6

CMS-HCC RAF score (mean)   1.01   1.032   1.008   0.994

Any mental illness (%) 18.2 18.5 18.3 17.8

Frail elder (%)   4.5   4.7   4.5   4.3

Dually eligible for Medicare and Medicaid 
(%)

  2.8   2.6   2.6   3.1

High-poverty ZIP code (%) 15.4 16.2 14.7 15.3

Median household income of ZIP code ($) 61,711 63,390 61,214 60,727

Deceased during 2017 (%)   3.2   3.3   3.2   3.1

SOURCE Authors’ analysis of claims data of 2017 Medicare fee-for-service beneficiaries. NOTES We conducted t-tests to compare means of the 
following combinations of practice capabilities: mixed versus robust, limited versus robust, and mixed versus limited. p < 0.001 for all comparisons 
between robust and limited practices; p < 0.05 for all other comparisons except the difference in age between mixed and robust practices, difference 
in Hispanic between mixed and limited practices, difference in percent female between mixed and limited practices, and difference in percent 
dually eligible for Medicare and Medicaid between mixed and robust practices. A full version of this exhibit with t-test results is available in online 
appendix A5 (see note 11 in text). CMS-HCC RAF Score is Centers for Medicare and Medicaid Services Hierarchical Condition Category risk 
adjustment factor score.
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Exhibit 2:

Physician practice location capabilities: robust versus mixed versus limited capability practices

All practices (n = 
1,772)

Robust practices 
(n = 585)

Mixed practices 
(n = 485)

Limited practices 
(n = 702)

Practice capabilities (mean)

 Care of complex patients   0.39   0.55   0.35   0.28

 Use of evidence-based guidelines   0.56   0.89   0.60   0.28

 Use of EHR-based decision support   0.53   0.84   0.78   0.11

 Use of registry functions   0.47   0.88   0.36   0.22

 Patient responsiveness   0.79   0.87   0.79   0.74

 Patient engagement activities   0.35   0.48   0.33   0.26

 Patient-reported outcomes   0.52   0.81   0.47   0.34

 Depression care management   0.30   0.47   0.24   0.19

 Learning orientation or team culture   0.57   0.67   0.56   0.50

 Capacity for innovation   0.34   0.48   0.31   0.25

Practice characteristics (%)

 Specialty mix

  None   0.16   0.13   0.17   0.18

  Low   0.25   0.23   0.26   0.27

  Moderate   0.29   0.27   0.3   0.29

  High   0.3   0.36   0.27   0.27

 Total physicians (mean) 117.65 303.36 24.05 35.89

 Employed PCP (%)   0.96   0.96   0.97   0.96

 Specialist-to-PCP ratio   0.17   0.18   0.16   0.16

 Total advanced practice providers (NP/PA/CNS) 
(mean)

  6.02   10.95   3.08   4.18

 System or group-owned   0.77   0.77   0.77   0.76

SOURCE Authors’ analysis of the 2017–18 National Survey of Healthcare Organizations and Systems and the 2016 IQVIA OneKey Database. 
NOTES We conducted t-tests to compare means: mixed-robust, limited-robust, and mixed-limited. p < 0.001 for all comparisons. A full version 
of this exhibit with t-test results is available in online appendix A6 (see note 11 in text). EHR is electronic health record. PCP is primary care 
physician. NP is nurse practitioner. PA is physician assistant. CNS is clinical nurse specialist.
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