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Abstract
Objective: To test the hypothesis that health systems provide better care to pa-
tients with high needs by comparing differences in quality between system-affiliated 
and nonaffiliated physician organizations (POs) and to examine variability in quality 
across health systems.
Data Sources: 2015 Medicare Data on Provider Practice and Specialty linked physi-
cians to POs. Medicare Provider Enrollment, Chain, and Ownership System (PECOS) 
and IRS Form 990 data identified health system affiliations. Fee-for-service Medicare 
enrollment and claims data were used to examine quality.
Study Design: This cross-sectional analysis of beneficiaries with high needs, defined 
as having more than twice the expected spending of an average beneficiary, exam-
ined six quality measures: continuity of care, follow-up visits after hospitalizations 
and emergency department (ED) visits, ED visits, all-cause readmissions, and am-
bulatory care-sensitive hospitalizations. Using a matched-pair design, we estimated 
beneficiary-level regression models with PO random effects to compare quality of 
care in system-affiliated and nonaffiliated POs. We then limited the sample to sys-
tem-affiliated POs and estimated models with system random effects to examine 
variability in quality across systems.
Principal Findings: Among 2 323 301 beneficiaries with high needs, 52.3% received 
care from system-affiliated POs. Rates of ED visits were statistically significantly dif-
ferent in system-affiliated POs (117.5 per 100) and nonaffiliated POs (106.8 per 100, 
P < .0001). Small differences in the other five quality measures were observed across 
a range of sensitivity analyses. Among systems, substantial variation was observed 
for rates of continuity of care (90% of systems had rates between 70.8% and 89.4%) 
and follow-up after ED visits (90% of systems had rates between 56.9% and 73.5%).
Conclusions: Small differences in quality of care were observed among beneficiaries 
with high needs receiving care from system POs and nonsystem POs. Health systems 
may not confer hypothesized quality advantages to patients with high needs.
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1  | INTRODUC TION

The health care landscape is evolving, as an increasing number of 
physician organizations (POs) are joining health systems or becoming 
acquired by them. The percentage of POs affiliated with health sys-
tems increased from 14% to 31% from 2012 to 2018, accompanied 
by a 26% to 44% increase in the percentage of physicians employed 
by health systems during the same time frame.1 As the number of 
POs joining health systems grows, policy makers and regulators are 
increasingly interested in understanding the impact of this change 
on cost, quality, and health outcomes. Systematic reviews suggest 
there is some benefit of health system ownership of POs on clinical 
process measures of quality, but no differences or worse outcomes 
for measures of spending and utilization.2,3 Little is known, however, 
about how health system affiliation may influence care delivered to 
patients who have high needs.

Individuals who have high needs may benefit from care delivered 
in health systems because they are likely to seek care in multiple 
settings (eg, ambulatory setting and hospitals) and interact with mul-
tiple providers (eg, primary care providers (PCPs) and subspecialists), 
and health systems may be better able to manage these interactions. 
Although the literature includes varying definitions of “high needs,” 
as was noted in a 2017 National Academy of Medicine report, these 
individuals are generally described as having one or more of the fol-
lowing characteristics: high use of health care services, high health 
care costs, multiple chronic conditions or disabilities, and limitations 
with activities of daily living.4 Evidence from a recent systematic re-
view indicates that care management is beneficial to patients with 
high needs, as measured by improved health, health care use and 
spending, and patient satisfaction.5 We hypothesize that health sys-
tems may be well-positioned to deliver high-quality care to patients 
who have high needs through better care management for several 
reasons. First, system-affiliated POs may have greater access to cap-
ital,6 allowing them to invest in interventions to promote care for 
patients who have high needs. Second, health systems may be more 
engaged in care management of patients who have high needs, as 
POs report greater use of care management processes following ac-
quisition by a hospital.7 Third, system-affiliated POs report greater 
health IT adoption than nonaffiliated POs.8 Health IT functionalities 
may facilitate care management by enabling POs to construct regis-
tries of high-need patients, exchange information across providers 
and settings, and communicate electronically with patients.

On the other hand, it is possible that similar levels of care are pro-
vided by POs that are not affiliated with health systems. Care man-
agement is a widely used strategy for addressing the needs of this 
population9-11 and both affiliated and nonaffiliated POs report in-
creasing use of care management processes over time.8 Additionally, 
health systems do not uniformly pursue the same strategies and may 

not have the same health IT functionalities available at all of their 
delivery sites. For example, a recent analysis reported variation in 
health IT adoption across systems, with POs affiliated with smaller 
systems reporting fewer functionalities than larger systems.12

Empirical evidence about the quality of care received by patients 
who have high needs and receive care within and outside of health 
systems is limited. To our knowledge, only one study has examined 
this question, finding reductions in unplanned admissions and ED 
visits for ambulatory care-sensitive (ACS) chronic conditions and no 
impact on mortality or spending among Medicare beneficiaries in af-
filiated POs compared with nonaffiliated POs.13 The generalizability 
and validity of that study's findings are uncertain because it was not 
peer-reviewed, did not use a national sample, used a measure of af-
filiation that was self-reported by POs, and examined only a limited 
number of quality measures.13 Therefore, the question of whether 
systems may provide better care to patients who have high need 
remains unanswered.

Using 2015 data on Medicare beneficiaries who have high needs 
and information on PO health system affiliation, our study had three 
objectives. First, we determined the fraction of Medicare beneficia-
ries who have high needs and whose usual source of care was a PO 
affiliated with a health system. Second, we tested the hypothesis 
that health systems provide better care for beneficiaries with high 
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What is Known on this Topic

• A growing number of physician organizations (POs) are 
affiliating with health systems, yet little is known about 
how health systems may influence care delivered to 
patients who have high needs as most studies have fo-
cused on care delivered to broad patient populations.

What this Study Adds

• System-affiliated POs had higher rates of ED visits than 
nonaffiliated POs, and small differences in the other five 
quality measures were observed across a range of sensi-
tivity analyses.

• In health system-level analyses, performance on these 
six quality measures was mixed, suggesting that systems 
were unlikely to be consistently high (or low) performing.

• Overall findings suggest that health systems may not 
confer hypothesized quality advantages to patients with 
high needs, suggesting that a variety of care manage-
ment and informal integration approaches used by POs 
promote patient care.
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needs by comparing differences in quality of care across six mea-
sures for affiliated and nonaffiliated POs. Third, because no stud-
ies have characterized variability in quality across health systems 
for this patient population, we examined system-level variability in 
the quality of care provided to beneficiaries who have high needs to 
identify whether there was meaningful variability in care provided 
across systems for different measures.

2  | METHODS

2.1 | Data

This cross-sectional analysis of 100% of fee-for-service (FFS) claims for 
Medicare beneficiaries in the United States aged 18 years and older 
used 2015 Medicare enrollment and claims data to examine quality of 
care and the 2015 Medicare Data on Provider Practice and Specialty 
(MD-PPAS) to link physicians to POs. To identify system-affiliated POs, 
we used data from the 2015 Medicare Provider Enrollment, Chain, and 
Ownership System (PECOS) and the Internal Revenue Service (IRS) 
Form 990 database. PECOS is the gold standard source for identify-
ing ownership relationships between POs and health systems. The IRS 
Form 990 database is a publicly available repository of tax documents 
that are filed by not-for-profit companies, which include many health 
systems, hospitals, and POs. Form 990 Schedule R lists organizations 
related to the parent organization and thus provides a second source 
for identifying system-affiliated POs and other relationships. We also 
used 2014 files for these data sources to construct a sample that ex-
cluded POs newly affiliating with a health system in the year preceding 
the study year in order to explore the sensitivity of our results to this 
exclusion, hypothesizing that these newly affiliated POs may not yet be 
fully integrated into their systems.

2.2 | Sample

Using the MD-PPAS data, we identified POs and their associated 
physicians using taxpayer identification numbers (TINs) and National 
Provider Identifiers (NPIs). TINs were combined into a single PO if 
they were from the same academic POs or shared a large fraction of 
their physicians. POs were identified as affiliated with health systems 
using PECOS and IRS Form 990, which enabled linkage of POs and 
hospitals that were mutually related through common ownership or 
management arrangements. Building on definitions from the Agency 
for Healthcare Research and Quality's Comparative Health System 
Performance Initiative,14 health systems were defined as compris-
ing one or more short-term general acute care hospitals and one or 
more POs with at least one PCP and at least five total physicians 
total across all of the system's affiliated POs. Medicare beneficiar-
ies were attributed to POs based on the plurality of their ambula-
tory visits to PCPs (ie, general internists or family physicians), or, 
for those beneficiaries who did not visit PCPs, the plurality of visits 
with internal medicine subspecialists (ie, cardiology, endocrinology, 

gastroenterology, hematology/oncology, infectious disease, neph-
rology, pulmonology/critical care, rheumatology/immunology, and 
physical medicine/rehabilitation). Among 50 996 POs providing 
primary care to Medicare beneficiaries, we excluded 34 766 POs 
that had only one physician, 223 POs affiliated with health systems 
comprising fewer than 5 total physicians, and 44 POs that could not 
be assigned to one or more hospital referral regions (HRRs) because 
all ZIP codes of attributed beneficiaries were either missing or lo-
cated outside of the 50 US states or District of Columbia. We then 
excluded HRRs where most or very few beneficiaries received care 
from system POs, based on the 10th and 90th percentiles of the 
percentage of beneficiaries attributed to a system PO in an HRR, to 
facilitate matching of system and nonsystem POs in the same HRR, 
leading to the exclusion of 1638 POs. The analytic sample prior to 
matching included 14 325 POs.

Beneficiaries were identified as having high needs if they had 
twice the expected spending of an average Medicare beneficiary 
(ie, Hierarchical Condition Categories (HCC) risk scores of two or 
greater). HCC risk scores are derived from a predictive model based 
on diagnosis codes and used to estimate a beneficiary's risk for gen-
erating high health care expenditures during the coming year. They 
are used by CMS for Medicare Advantage plan payment15 and have 
been used to identify beneficiaries who have high needs.16,17

2.3 | Dependent variables

Six quality-of-care measures were selected based on their relevance 
to beneficiaries with high needs, reflecting goals of interventions 
focused on this population to facilitate care transitions and re-
ceipt of primary care.18,19 Full measure specifications are included 
in the Appendix S1. Related to care transitions, we examined two 
dichotomous measures identifying beneficiaries receiving follow-up 
outpatient visits within 14 days of an emergency department (ED) 
visit and within 30 days of a hospital discharge. We also examined 
all-cause readmissions within 30 days of hospital discharge and all-
cause ED visits. Related to provision of primary care, we examined 
hospitalizations for ACS chronic conditions, which identify hospi-
talizations that could have been avoided with appropriate primary 
and preventive care.20 We also examined continuity of care, using 
the Usual Provider Continuity index, defined as the proportion of 
primary care visits made to the beneficiary's usual source of care 
(range = 0-1), among beneficiaries who had three or more primary 
care visits.21 Usual source of care was defined as the provider (ie, 
National Provider Identifier) associated with a plurality of primary 
care visits. A description of the approach used to identify primary 
care visits and follow-up visits is included in the Appendix S1.

2.4 | Explanatory variables

The key explanatory variable of interest was a dichotomous vari-
able indicating whether a PO was affiliated or not affiliated with a 
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health system. Beneficiary-level covariates derived from Medicare 
enrollment data included age in years and dichotomous indicators 
for female sex, disability, dual eligibility, and receipt of the low-in-
come subsidy for Part D costs. Race/ethnicity was imputed using the 
Medicare Bayesian Improved Surname Geocoding 2.0 methodology, 
which combines Medicare administrative data with US census data 
to derive probabilities of membership in each of six racial/ethnic 
groups for each beneficiary (White, Black, Hispanic, Asian/Pacific 
Islander, American Indian/Alaska Native, and multiracial).22 County-
level rurality was defined using the Rural-Urban Continuum Codes 
and categorized as metropolitan (metro), nonmetro adjacent to 
metro, and nonmetro not adjacent to metro. A beneficiary's measure 
of neighborhood socioeconomic status (SES) was measured using 
an index constructed at the ZIP code level using six items from the 
2011-2015 pooled American Community Survey.23 PO-level covari-
ates included total physicians, total beneficiaries, and the percent-
age of physicians who were PCPs.

2.5 | Propensity score estimation

Because system and nonsystem POs differ on many observed fac-
tors, we used propensity score matching to construct a sample of 
system and nonsystem POs similar on observable characteristics to 
reduce bias in our estimates of the association between system af-
filiation and quality of care.24 The matched sample was constructed 
by estimating propensity scores for POs using a logistic regression 
model to estimate the probability of system affiliation, which ad-
justed for all aforementioned beneficiary characteristics agreed to 
the PO level (eg, percentage of beneficiaries in the PO who were 
female) and all aforementioned PO-level characteristics. We used 
one-to-one matching with a caliper of 0.20 standard deviations 
of the logit of the propensity score distribution, as recommended 
by Austin,25 and required exact matching within HRR. POs were 
assigned to the HRR where a plurality of beneficiaries lived (me-
dian = 92.8%). Matching was based on characteristics of all benefi-
ciaries in POs to ensure the final sample was generalizable to all POs 
treating FFS Medicare beneficiaries. After generating the matched 
sample, we excluded beneficiaries who did not have high needs and 
matched pairs of POs for which one or both POs did not treat benefi-
ciaries who had high needs in order to maintain balance.

2.6 | Analytic approach

Using the matched sample of beneficiaries who had high needs, we 
estimated beneficiary-level regression models to compare perfor-
mance of system-affiliated POs and nonaffiliated POs using Proc 
GLIMMIX in SAS (Version 9.4). We estimated logistic regression mod-
els for dichotomous and binomial dependent variables and negative 
binomial regression models for count dependent variables. The key 
explanatory variable was the dichotomous variable indicating that 
a beneficiary was attributed to a system-affiliated PO. Models also 

included PO-level random effects, and standard errors were clus-
tered at the PO level. To examine the sensitivity of the results to 
different specifications, we estimated models that adjusted for (a) 
beneficiary-level characteristics only, (b) beneficiary- and PO-level 
characteristics, and (c) beneficiary- and PO-level characteristics and 
HRR fixed effects (main analysis). We also explored the sensitivity of 
our results to the exclusion of POs newly affiliated in 2015, hypoth-
esizing that these POs may not yet be fully integrated into systems, 
and to PO size, which was constructed based on the distribution of 
the variable (2-4 physicians [small], 5-9 physicians [medium], and 
10 or more physicians [large]). Additionally, because beneficiaries 
younger than 65 years are disabled or have another qualifying health 
condition, we also estimated all models separately for beneficiaries 
younger than 65 years and beneficiaries aged 65 years and older. For 
all models, we generated recycled predictions to estimate means for 
each dependent variable by health system affiliation, using the esti-
mation sample and holding other covariates fixed at their observed 
values.26

To examine variation in the quality measures at the system level, 
we estimated beneficiary-level regression models, inclusive of ben-
eficiaries who had high needs and received care from system-affil-
iated POs, for each performance measure using Proc GLIMMIX in 
SAS. POs attributed to more than one system (0.01% of the sam-
ple) were excluded from this analysis. Models included system-level 
random effects and adjusted for all beneficiary-level variables. We 
estimated models inclusive of all systems and models stratified by 
system size. System size was categorized based on the distribution of 
total physicians: small (less than the 25th percentile, corresponding 
to <12 physicians), medium (25th to 75th percentile, correspond-
ing to 12 to 179 physicians), and large (greater than the 75th per-
centile, corresponding to >179 physicians). We generated recycled 
predictions to estimate predicted mean outcomes for each health 
system, among systems with at least 30 beneficiaries contributing to 
a measure, generating a prediction for each beneficiary in the esti-
mation sample and keeping other covariates fixed at their observed 
values.26 To compare overall quality across systems, we constructed 
a standardized composite measure for each health system, a com-
mon approach.27 We did this by calculating z-scores to standardize 
all measures, taking the average across measures, and standardizing 
the composite.

For all models, results are presented as percentages for dichot-
omous and binomial dependent variables and as rates for count de-
pendent variables. This study was approved by the corresponding 
author's Institutional Review Board.

3  | RESULTS

Among 18 844 619 Medicare beneficiaries who received care from 
POs eligible for this analysis, 12.6% had high needs (N = 2 323 301). 
More than half (52.3%) of Medicare beneficiaries who have high 
needs received care from POs affiliated with health systems 
(Table 1), which was similar to the percentage observed among 



1122  |    
Health Services Research

KRANZ et Al.

all beneficiaries (50.8%). These beneficiaries had more than three 
times the expected spending of an average Medicare beneficiary 
(mean HCC score = 3.3). On average, beneficiaries with high needs 

receiving care from system-affiliated POs were less likely to be 
Hispanic (5.3% vs 8.1%) and live in metro areas (64.4% vs 82.5%) than 
beneficiaries receiving care from nonaffiliated POs. On average, POs 

TA B L E  1   Characteristics of physician organizations (POs) and Medicare beneficiaries who have high needs, full sample before matching, 
by system affiliation status in 2015

System-affiliated POs Nonaffiliated POs

Characteristics of beneficiaries

Age in years, mean 70.2 70.2

HCC score, mean 3.3 3.3

Female, % 56.4 56.5

Disabled, % 30.4 28.9

Dually eligible, % 27.0 27.7

Received low-income subsidy for Part D costs, % 3.0 2.8

Race/ethnicity, %

White 79.5 73.5

Black 9.7 11.3

Hispanic 5.3 8.1

Asian or Pacific Islander 1.9 3.6

American Indian or Alaskan Native 0.7 0.9

Multiracial 2.9 2.6

County rurality, %

Metropolitan (metro) 64.4 82.5

Nonmetro, adjacent to metro 21.9 12.3

Nonmetro, not adjacent to metro 13.7 5.2

Neighborhood SES index, mean 0.1 0.1

Census Division, %a 

New England 8.1 6.1

Middle Atlantic 12.1 14.4

East North Central 19.8 14.9

West North Central 10.3 5.5

South Atlantic 18.5 26.3

East South Central 6.3 7.5

West South Central 9.8 10.0

Mountain 5.2 4.9

Pacific 9.9 10.4

Characteristics of physician organizations

Total physicians, mean 89 12

Total beneficiaries, mean 3677 815

Physicians providing primary care, % 52.2 76.5

Total beneficiaries 1 214 201 1 109 100

Total POs 2552 11 128

Note: Table describes POs providing primary care to Medicare beneficiaries who have high needs and characteristics of those beneficiaries in 2015.
Abbreviations: HCC, Hierarchical Condition Categories; PO, physician organization; SES, socioeconomic status.
aCensus divisions include the following states: New England (Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, and Vermont); Mid-
Atlantic (New Jersey, New York, and Pennsylvania); East North Central (Illinois, Indiana, Michigan, Ohio, and Wisconsin); West North Central (Iowa, 
Kansas, Minnesota, Missouri, Nebraska, North Dakota, and South Dakota); South Atlantic (Delaware, Florida, Georgia, Maryland, North Carolina, 
South Carolina, Virginia, District of Columbia, and West Virginia); East South Central (Alabama, Kentucky, Mississippi, and Tennessee); West South 
Central (Arkansas, Louisiana, Oklahoma, and Texas); Mountain (Arizona, Colorado, Idaho, Montana, Nevada, New Mexico, Utah, and Wyoming); and 
Pacific (Alaska, California, Hawaii, Oregon, and Washington). 
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affiliated with health systems were larger (89 vs 12 physicians) and 
had a lower percentage of physicians providing primary care (52.2% 
vs 76.5%) than nonaffiliated POs.

Following propensity score matching, we identified 3254 POs 
(1627 matched pairs) treating 414 618 beneficiaries with high needs. 
Affiliated and nonaffiliated POs were more similar following match-
ing, as measured by smaller standardized differences on observable 
characteristics (Table A.1 in Appendix S1), and evidenced by overlap 
in the range and density of propensity scores after matching (Figure 
A.1 in Appendix S1). The ten most common conditions among ben-
eficiaries with high needs in the matched sample are listed in Figure 
A.2 in Appendix S1. Nearly half (48.8%) of beneficiaries had con-
gestive heart failure, and 43.9% had chronic obstructive pulmonary 
disease (COPD). Additionally, 50.0% of beneficiaries had diabetes, 
with or without complications.

When comparing quality of care in affiliated and nonaffiliated 
POs, we found small differences in quality for beneficiaries receiv-
ing care from affiliated and nonaffiliated POs. In our main analysis 
(Table 2 and Table A.2 in Appendix S1), we observed that rates of 
ED visits were higher among beneficiaries in affiliated POs (117.5 
per 100) than nonaffiliated POs (106.8 per 100). Additionally, we 
observed a small, but statistically significant difference in rates of 
hospitalizations for ACS chronic conditions between beneficiaries 
in affiliated POs (8.7%) and nonaffiliated POs (8.3%). Results were 
largely similar in models that adjusted for fewer covariates (Table 
A.2 in Appendix S1), as well as in models stratified by age (Table A.3 
in Appendix S1). Among beneficiaries aged 65 years and older, we 
also observed a small difference in rates of follow-up visits within 
30 days of hospitalization among system-affiliated POs (89.5%) and 
nonaffiliated POs (89.3%); however, this difference was less than 0.5 
percentage points.

When examining results stratified by PO size (Table 2 and Table 
A.4 in Appendix S1), we continued to observe slightly higher rates of 
ED visits in affiliated POs than nonaffiliated POs. Among small POs, 
we also observed better performance among nonaffiliated POs than 
affiliated POs in continuity of care (80.7% vs 76.7%) and follow-up 
after ED visits (66.5% vs 64.1%). Among medium POs, system-affili-
ated POs also had higher rates of follow-up after ED visits (67.0% vs 
64.3%). Among large POs, we observed differences of less than one 
percentage point for four measures.

In models comparing nonsystem POs and POs affiliated with sys-
tems for more than one year, we observed higher rates of ED visits 
in affiliated POs than nonaffiliated POs (Table A.5 in Appendix S1). 
We also observed small, statistically significant differences in rates 
of follow-up after ED visits (66.2% vs 65.5%) and hospitalizations 
(87.9% vs 87.2%), indicating better performance among affiliated 
POs.

Substantial variation in quality of care for beneficiaries who have 
high needs was observed across health systems (Figure 1). An av-
erage of 794 health systems (range = 705 to 842) were examined 
for each measure. System-level rates of continuity of care exhibited 
substantial variation with rates between 69.3% and 89.7% for 90% 
of systems (median = 81.5%), and 3.5% of systems had extremely TA
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low rates (ie, outliers less than 67.8%). Substantial variation was also 
observed in rates of follow-up after ED visits, as 90% of systems 
had rates between 56.9% and 73.5% (median = 66.2%) and 1.8% 
of systems had extremely low rates less than 52.3%. When exam-
ining variation in quality of care by system size, rates of continuity 
of care and follow-up after ED visits remained the measures exhib-
iting the greatest variation across systems (Figure 2). Median rates 
of measures were similar across small, medium, and large systems. 
A notable difference was observed for ED visits. Small systems had 
the highest median rate of ED visits (158.5 per 100) and the great-
est variation in rates of ED visits, as 90% of small systems had rates 
between 99 and 254 per 100. When examining the composite mea-
sures of quality, we found evidence of mixed performance within 
a system, as systems were unlikely to be consistently high or low 
performing. Among 211 systems in the top quartile of overall perfor-
mance, only 13 systems had scores in the top quartile for at least five 
of six measures, suggesting there is not a consistent pattern of high 

performance. Similarly, among 211 systems in the bottom quartile 
of overall performance, only 27 systems had scores in the bottom 
quartile for at least five of six measures, illustrating no consistent 
pattern of low performance.

4  | DISCUSSION

With a growing number of POs affiliating with health systems,1 we 
sought to examine quality of care received in health system-affiliated 
POs and nonaffiliated POs by Medicare beneficiaries who have high 
needs. We found that about half of Medicare beneficiaries who have 
high needs received care from health systems in 2015. Additionally, 
we found that rates of ED visits were higher among beneficiaries 
in system-affiliated POs than nonaffiliated POs, and small differ-
ences in other quality measures across sensitivity analyses. Finally, 
we found that performance on quality-of-care measures varied 

F I G U R E  1   System-level variation in quality of care for beneficiaries who have high needs, 2015. Figure presents mean predicted 
outcomes for each performance measure for each health system, among systems with at least 30 beneficiaries contributing to a measure. 
Predictions are based on results from regression models that include all POs in systems treating fee-for-service Medicare beneficiaries 
who have high needs in 2015. The red line indicates the median health system, the box indicates the middle 50% of systems, and the blue 
line indicates values between the first quartile and the first quartile minus 1.5 times the interquartile range (IQR) (ie, the “lower fence”) 
and values between the third quartile and the third quartile plus 1.5 times the IQR (ie, the “upper fence”). The circles indicate values that 
exceed the upper fence or are less than the lower fence. †Lower rates indicate better quality of care for these measures. Abbreviations 
include ACR, all-cause readmission rate; ACS, hospitalizations for ambulatory care-sensitive chronic conditions; CoC, continuity of care; 
ED, ED visit rate; ED FU, follow-up visit 14 d after ED visit; Hosp FU, follow-up visit 30 d after hospitalization [Color figure can be viewed at 
wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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substantially across health systems—even within strata defined by 
health system size—and that most systems were not consistently 
achieving high (or low) performance on most measures.

Our findings of small but higher rates of ED visits in sys-
tem-affiliated POs than nonaffiliated POs align with most prior re-
search. A recent systematic review of vertical integration reported 
mostly null and negative results for measures of utilization.2 A 

non–peer-reviewed study by Wagner reported no differences in ED 
visits in affiliated POs and nonaffiliated POs among beneficiaries 
who have chronic conditions13; however, this study differs from ours 
in that it was limited to a few states and used a different definition 
of high needs. Although most prior studies were not limited to pa-
tients with high needs, they provide evidence about the challenge of 
increasing follow-up visits and reducing inefficient care. Across all 

F I G U R E  2   System-level variation in quality of care for beneficiaries who have high needs, by system size, 2015. Figure presents mean 
predicted outcomes for each performance measure for each health system, among systems with at least 30 beneficiaries contributing 
to a measure. Predictions are based on results from regression models that includes all POs in systems treating fee-for-service Medicare 
beneficiaries who have high needs in 2015. System size was categorized based on the distribution of total physicians: small (less than the 
25th percentile, corresponding to <12 physicians), medium (25th to 75th percentile, corresponding to 12 to 179 physicians), and large 
(greater than the 75th percentile, corresponding to >179 physicians). The red line indicates the median health system, the box indicates the 
middle 50% of systems, and the blue line indicates values between the first quartile and the first quartile minus 1.5 times the interquartile 
range (IQR) (ie, the “lower fence”) and values between the third quartile and the third quartile plus 1.5 times the IQR (ie, the “upper 
fence”). The circles beyond the upper fence indicate outliers (a value greater than 1.5 times IQR). †Lower rates indicate better quality 
of care for these measures. Abbreviations include ACR, all-cause readmission rate; ACS, hospitalizations for ambulatory care-sensitive 
chronic conditions; CoC, continuity of care; ED, ED visit rate; ED FU, follow-up visit 14 d after ED visit; Hosp FU, follow-up visit 30 d after 
hospitalization [Color figure can be viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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models, regardless of PO size or longer system affiliation, we failed 
to find a benefit of system affiliation in reducing ED visits. Our re-
sults and evidence from the literature suggest that ownership rela-
tionships of hospitals and POs have not led to more coordinated or 
efficient use of care for patients with high needs.

We hypothesized that health system affiliation would confer 
advantages to beneficiaries who have high needs, in part because 
of better care management. We found some evidence of advan-
tages of systems for follow-up visits among medium and large POs 
and POs affiliated with systems for more than one year. However, 
these differences were small, about one percentage point on av-
erage, and may not be clinically meaningful. These findings may 
indicate that nonaffiliated POs may have structures and processes 
in place that are similar to those in health systems. Care man-
agement is a widely recommended and studied intervention for 
patients who have high needs,9-11 and both affiliated and nonaf-
filiated POs report increased use of care management processes 
over time.8 Similarly, electronic health record (EHR) adoption is 
widespread, with 85.9% of office-based physicians reporting use 
of an EHR in 2017,28 and there is evidence that hospital acquisition 
does not increase POs’ health IT functionality.7 Thus, affiliated and 
nonaffiliated POs may have similar capabilities of delivering care 
to beneficiaries who have high needs and systems may not confer 
meaningful benefits related to care management to patients who 
have high needs.

Across systems, even when stratified by size, we observed signif-
icant variation in quality performance on a number of the measures. 
We also found that most systems do not consistently achieve high 
(or low) performance on most measures examined. A few systems, 
however, had consistently high quality across multiple measures. 
Better understanding the mechanisms leading to higher perfor-
mance in these systems could be informative to strengthening per-
formance among lower performing systems. Findings from a recent 
literature review and technical expert panel focused on attributes of 
health system performance highlighted the role of care delivery pro-
cesses, health information technology, and quality improvement ac-
tivities and infrastructure.29 Although larger systems report having 
more health IT functionalities than smaller systems,12 with evidence 
suggesting that health IT functionalities may promote quality,30 we 
found little differences in quality across the categories of system 
size that we examined. Additional research that explores attributes 
such as culture, leadership, and size can help to identify the factors 
contributing to high quality in these systems.

Our results are relevant to policy makers considering strategies 
for improving care for patients who have high needs. Integrating 
care across multiple settings and providers is encouraged as a strat-
egy for addressing the needs of patients who have high needs4,31 
and our findings suggest this integration may occur outside of for-
mal ownership relationships. Additionally, our results, taken within 
the context of existing evidence that consolidation leads to higher 
prices,2,3,32 highlights the need for enacting policies that emphasize 
delivery of value-based care. Of note, a new “direct-contracting” val-
ue-based payment model from the Centers for Medicare & Medicaid 

Services (CMS), described as the next phase for accountable care 
organizations, includes a focus on Medicare beneficiaries who have 
high needs.33 Further, our results are relevant to POs who may be 
considering affiliating with health systems. Although affiliation may 
be attractive to POs due to the potential to increase profits through 
increased market share and higher prices, it has been argued that 
this relationship may be less than ideal for POs in the context of 
risk-sharing arrangements and population-based payment models if 
health systems put few resources toward improving quality in ambu-
latory care settings.2

This study has a number of limitations. Our propensity score 
model included a variety of covariates and matched POs within the 
same HRR; however, the underlying assumption of conditional inde-
pendence (ie, that the propensity score model includes all possible 
confounders of the association between the treatment and the out-
come, including unmeasured factors) may not hold. This limitation is 
common to propensity score techniques and traditional regression 
modeling, and highlights our inability to make causal conclusions 
about whether these results are due to health system affiliation or 
other features of POs or their patients. For example, if more proac-
tive patients seek out POs in systems because they anticipate need-
ing more coordinated care, this may bias our estimates and lead us 
to find a positive impact of system affiliation. On the other hand, 
if sicker patients seek out POs in systems because they anticipate 
needing more coordinated care, this may lead us to find a negative 
or null impact of system affiliation. While our use of matching is in-
tended to reduce bias in our estimates, overall these limitations mo-
tivate the need for future analyses that utilize longitudinal data and 
can isolate the causal effect of system affiliation.

Further limitations include our inability to determine the mech-
anisms impacting performance of the POs studied, some of which 
cannot be measured in claims data, such as organizational culture 
and leadership.34 While we observed some small differences in qual-
ity among affiliated and nonaffiliated POs when stratifying by size, 
systems also differ in their use of advanced practice clinicians, com-
plexity, and mission, among other factors, factors that warrant fur-
ther exploration. Additionally, our sample did not include non-FFS 
Medicare beneficiaries, physicians in solo practice, and POs in HRRs 
with very high and very low concentrations of POs affiliated in sys-
tems, and our findings may have limited generalizability to these ben-
eficiaries and providers. There is no single definition of “high-need” 
patients and different definitions may produce different results, but 
we note that our findings align with much of the existing literature 
exploring health systems and quality of care.4 Finally, although we 
examined a rich set of performance measures that are frequently 
reported in the literature and used to assess provider performance, 
future research should consider a broader set of measures to more 
fully assess whether quality of care differs between affiliated POs 
and nonaffiliated POs.

As the health care delivery system evolves with different orga-
nizational affiliations and relationships, it is important to understand 
the role of health systems in delivering care to patients who have 
high needs. This analysis of 2015 Medicare claims data found that 
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system-affiliated POs do not provide better care than nonaffiliated 
POs to Medicare beneficiaries who have high needs. Although a mi-
nority of health systems consistently achieved high quality on sev-
eral measures, overall findings suggest that health systems may not 
confer hypothesized advantages of care management to patients 
who have high needs.
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