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ABSTRACT

Objective: Among all major sectors, healthcare has one of the highest proportions of chief executive officers (CEOs) with
doctoral degrees. Despite this, the relationship between doctoral attainment and hospital organizational performance remains
poorly understood, leaving hospital boards and healthcare executive search firms without a sufficiently developed empirical
basis for evaluating this distinct executive educational credential. Unlike prior studies comparing physician and nonphysician
CEOs, this study examined associations between hospital CEO doctoral attainment and organizational performance in 509 U.S.
acute-care hospitals across nine states.
Methods: This cross-sectional observational study merged data from the American Hospital Association (AHA) Annual Survey,
Area Health Resources Files, Medicare Cost Reports, Leapfrog Hospital Safety Grades database, and Centers for Medicare &
Medicaid Services (CMS) Hospital Compare database. CEO tenure (2016–2019) was obtained from the AHA Annual Survey,
and doctoral attainment was identified from executive biographies, publicly available professional profiles and hospital websites.
Organizational performance was assessed using Leapfrog Hospital Safety Grades database, CMS Overall Hospital Quality Star
Ratings, and operating margin. Binary logistic regression and ordinary least squares (OLS) regression were used to examine
associations while adjusting for hospital and market characteristics.
Results: Compared with hospitals led by CEOs without a doctoral degree, those led by CEOs with a doctoral degree had higher
odds of earning an A or B Leapfrog Hospital Safety Grade (OR = 1.87; p = .041) but, on average, lower operating margins (β =
–0.39; p = .002). No significant association was observed with CMS Overall Hospital Quality Star Ratings.
Conclusions: Hospital CEO doctoral attainment demonstrated differing associations across widely recognized dimensions of
hospital performance: patient safety, quality, and operating margin. These findings reframe doctoral attainment within the U.S.
healthcare sector as a potentially consequential executive characteristic. This study provides an empirical basis for further research
and a more evidence-informed approach to evaluating doctoral attainment for hospital boards and healthcare executive search
firms.
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1. INTRODUCTION

1.1 CEO doctoral attainment and hospital performance

U.S. hospitals operate in a complex environment character-
ized by workforce shortages, expanding regulatory require-
ments, technological transformation, and heightened expecta-
tions for patient safety, quality, and financial stewardship.[1–3]

Meeting these demands requires hospital boards and health-
care executive search firms to identify chief executive officers
(CEOs) who can lead increasingly sophisticated organiza-
tions through strategic and operational challenges.[4, 5] Com-
pleted doctoral education has been linked to analytical rea-
soning, evidence-informed decision-making, and favorable
organizational outcomes across multiple sectors,[6–8] sug-
gesting it may be a characteristic worth examining among
hospital CEOs.

Hospital performance reflects the interplay of executive, or-
ganizational, and environmental factors.[9, 10] Although lead-
ership represents only one component of this broader system,
understanding the contribution of observable executive char-
acteristics remains important for informing CEO recruitment,
succession planning, and senior leadership development.

Research examining strategic leadership in U.S. hospitals
has focused predominantly on comparisons between physi-
cian and nonphysician CEOs.[11–14] Far less attention has
centered on doctoral attainment itself as an independent expo-
sure variable associated with hospital performance.[15] This
distinction is important because physician status and doctoral
education represent different constructs. Although physi-
cian hospital CEOs hold a professional-practice doctoral de-
gree, doctoral attainment among aspiring and current hospital
CEOs also spans numerous nonphysician disciplines, includ-
ing research-oriented doctorates in healthcare administration,
business, public health, education, and related fields.[16]

The U.S. healthcare sector has one of the highest proportions
of CEOs with doctoral degrees among major industries.[17]

Despite the prevalence of this credential, empirical evidence
on its relationship to hospital performance remains sparse.[18]

To our knowledge, this is the first peer-reviewed U.S. empiri-
cal study to examine hospital CEO doctoral attainment as a
distinct independent exposure across multiple dimensions of
organizational performance. Clarifying this relationship has
practical relevance for hospital governing boards, executive
search firms, and healthcare leadership development pro-
grams. This study therefore examines whether CEO doctoral
attainment, conceptualized as a distinct observable senior
executive educational characteristic, is associated with pa-
tient safety, quality, and financial performance among U.S.
acute-care hospitals.

1.2 Upper Echelons Theory
This study draws on Upper Echelons Theory,[19] which pro-
vides a theoretically grounded framework for examining the
relationship between hospital CEO doctoral attainment and
organizational performance. UET posits that organizational
outcomes are influenced, in part, by executives’ observable
characteristics, which shape how leaders interpret informa-
tion, evaluate strategic alternatives, and make strategic deci-
sions (e.g., allocating organizational resources).[19] Among
these observable characteristics, educational attainment has
been the subject of substantial research as an indicator of
executive cognitive orientation and decision-making capac-
ity.[20–23] Rather than examining physician status, the present
study conceptualizes doctoral attainment as an observable ed-
ucational characteristic (a theorized proxy for structured cog-
nitive development), which can influence strategic decision-
making. According to UET, differences in executive capa-
bilities may contribute to variation in organizational perfor-
mance.

Across multiple sectors and global geographic regions, strate-
gic leadership researchers have extensively examined CEO
educational attainment as a leadership attribute associated
with organizational performance, with much of this research
grounded in UET. This literature supports positive associa-
tions between doctoral education and stronger organizational
outcomes, including higher quality, innovation, strategic ef-
fectiveness, evidence-informed decision-making, and finan-
cial performance.[24–28] Although some investigations have
reported mixed or nonsignificant findings,[29–33] the cumula-
tive evidence supports a positive association between com-
pleted doctoral education and organizational performance. In
contrast, the relationship between hospital CEO doctoral at-
tainment and hospital performance within the U.S. healthcare
sector remains empirically underexamined.[8, 15, 34] Despite
variation in governmental, regulatory, and healthcare-system
contexts, the more extensive and developed international and
cross-sector strategic leadership literature provides the prin-
cipal empirical and conceptual foundation for examining the
relationship between hospital CEO doctoral attainment and
organizational performance in U.S. hospitals.

1.3 Doctoral attainment as the focal construct
Professional-practice and research doctorates represent dis-
tinct forms of doctoral preparation. Research doctorates
emphasize systematic inquiry, advanced scholarship, and
the generation of original knowledge, whereas professional-
practice doctorates emphasize applying advanced disci-
plinary knowledge and competencies within a professional
domain.[35] This study does not assume these pathways are
educationally or cognitively equivalent. Rather, the distinc-
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tion between doctoral attainment and doctoral pathway is
central to the study’s operationalization: doctoral attainment
represents the level of formal education achieved, whereas
doctoral pathway reflects the particular orientation through
which that level of education was obtained. This study con-
ceptualizes doctoral educational attainment as the indepen-
dent variable. Combining professional-practice and research
doctorates therefore does not imply equivalence between
these forms of preparation; instead, it reflects their shared
position within the higher-order construct of doctoral-level
educational attainment.
This distinction is consistent with UET, which treats ex-
ecutives’ formal educational attainment as an observable
characteristic that may reflect differences in knowledge

bases, information-processing perspectives, and approaches
to organizational decision-making.[36] Contemporary em-
pirical research similarly demonstrates that executive ed-
ucational level is meaningfully associated with strategic
choices, human-capital investment, and resource-allocation
decisions.[23, 37] Importantly, prior CEO-education research
has modeled heterogeneous doctoral credentials within a
common doctoral-education category when the theoretical
construct of interest is educational attainment, including clas-
sifying research and professional doctoral credentials within
a unified doctoral-level measure.[38, 39] Consistent with this
analytic framing, Figure 1 presents the UET-informed con-
ceptual framework linking hospital CEO doctoral attainment
to the study’s operationalized organizational outcomes.

Figure 1. Conceptual framework informed by Upper Echelons Theory

Guided by UET and the strategic leadership literature, doc-
toral education may enhance analytical reasoning, systems
thinking, and evidence-informed decision-making, thereby
strengthening organizational structures and processes that
support patient safety and clinical quality.[7, 40, 41] On this
basis, hospitals led by CEOs with doctoral attainment are
expected to demonstrate superior patient safety and quality
outcomes.

The following hypotheses were tested:

H1: Hospitals led by CEOs with doctoral attainment will
report higher Leapfrog Hospital Safety Grades than hospitals
led by CEOs without doctoral attainment.

H2: Hospitals led by CEOs with doctoral attainment will
report higher CMS Overall Hospital Quality Star Ratings
than hospitals led by CEOs without doctoral attainment.
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Financial performance, however, reflects a broader set of
strategic trade-offs than patient safety and clinical quality
alone do. Hospital CEOs must continually balance invest-
ments in workforce development, facility infrastructure, capi-
tal allocation, and regulatory compliance against the expecta-
tion of strong and sustained financial performance.[42] UET
suggests that educational attributes may influence how ex-
ecutives evaluate competing priorities and make strategic
decisions regarding organizational resources.[43, 44] Despite
positive associations between CEO educational attainment
and financial outcomes reported in the international strategic
leadership literature, this relationship has received limited
empirical attention in U.S. hospitals. Therefore, the associa-
tion between hospital CEO doctoral attainment and operating
margin is an important empirical question. Based on the pre-
ceding rationale, the following hypothesis was tested:

H3: Hospitals led by CEOs with doctoral attainment will
report higher operating margins than hospitals led by CEOs
without doctoral attainment.

2. METHODS

2.1 Data sources
Data were obtained from the 2016 and 2019 American Hos-
pital Association (AHA) Annual Surveys, 2019 Medicare
Cost Reports (MCRs), the 2019 Area Health Resources Files
(AHRF), the Centers for Medicare & Medicaid Services
(CMS) Hospital Compare database, the Leapfrog Hospital
Safety Grades database, Becker’s Hospital Review, hospital
executive biographies and press releases identified through
Google searches, individual hospital websites, and LinkedIn.

The AHA Annual Survey served as the primary source for
identifying the study population and hospital organizational
characteristics. The survey contains organizational, oper-
ational, staffing, utilization, and executive information for
more than 6,200 U.S. hospitals and approximately 400 health
systems. Hospital CEO tenure was determined by comparing
the 2016 and 2019 AHA Annual Surveys. Hospitals were
included only if the same individual was listed as CEO (or
equivalent title) in both survey years, thereby establishing
four consecutive years of continuous CEO tenure. Executive
names and titles were manually verified across both survey
years, and all abstracted data were independently verified
against the source before inclusion in the analytic dataset to
ensure accuracy and consistency. The 2019 AHA Annual
Survey also provided organizational characteristics used in
the analyses, including registered nurses per 1,000 inpatient
days, teaching hospital status, ownership type, total staffed
beds, and system membership.

Hospital operating margin was obtained from the 2019 Medi-

care Cost Reports. County-level market and demographic
characteristics were obtained from the 2019 Area Health
Resources File, including Medicaid and Medicare payer
mixes, per capita income, market competition measured by
the Herfindahl–Hirschman Index (HHI), population charac-
teristics, and urbanicity.

Hospital patient safety and quality outcomes were obtained
from nationally recognized public performance databases.
Leapfrog Hospital Safety Grades were obtained from the
Spring 2020 reporting cycle, and the CMS Overall Hospi-
tal Quality Star Ratings were obtained from the July 2022
CMS Hospital Compare release. These reporting cycles
were selected because their underlying measurement periods
corresponded to calendar year 2019 hospital performance
and excluded data influenced by the COVID-19 pandemic.
Hospital Safety Grades were abstracted directly from the
Leapfrog website.

Hospital CEO doctoral attainment was determined using mul-
tiple publicly available sources, including Becker’s Hospital
Review, executive biographies and organizational announce-
ments, individual hospital websites, and LinkedIn profiles.
When educational credentials were incomplete or inconsis-
tent across sources, additional sources were reviewed to
verify each CEO’s highest completed degree before classifi-
cation, thereby minimizing potential misclassification.

Although secondary data sources are subject to reporting
errors and variable data completeness, they are used in health
services research and provide a transparent, standardized,
and reproducible foundation for evaluating hospital organi-
zational performance.

2.2 Study population
The acute-care hospital served as the unit of analysis. The
final study population consisted of 509 U.S. acute-care hospi-
tals led by CEOs who served continuously from 2016 through
2019. Restricting the study to CEOs with four consecutive
years of tenure increased confidence that 2019 organizational
performance reflected sustained executive leadership rather
than a recent leadership transition.

To enhance geographic representation, hospitals were se-
lected from one state within each of the nine U.S. Census
Bureau divisions, collectively representing all four U.S. Cen-
sus regions: Northeast, Midwest, South, and West.[45] The
selected states were California, Colorado, Florida, Illinois,
Kansas, Massachusetts, Pennsylvania, Tennessee, and Texas.
State selection was based on the 2019 AHA Annual Sur-
vey, with each selected Census division including the state
with the largest number of eligible acute-care hospitals. This
sampling strategy enhanced cross-regional diversity while
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maximizing the number of eligible hospitals. State fixed
effects were included in all multivariable regression models
to account for unobserved state-level differences.

Eligible hospitals included investor-owned, nonprofit, and
nonfederal public acute-care hospitals with more than 50
staffed beds. Hospitals with 50 or fewer staffed beds were
excluded because smaller hospitals differ substantially from
larger acute-care hospitals in service capacity, staffing re-
quirements, patient volume, and financial characteristics.[46]

This threshold improved comparability across the study pop-
ulation. Teaching hospitals and hospitals affiliated with mul-
tihospital systems were included.

Critical access hospitals (25 beds or fewer) were excluded
because their financing, staffing structures, and service ca-
pabilities differ substantially from those of larger acute-care
hospitals. Specialty hospitals, including children’s and can-
cer hospitals, were excluded because their narrowly defined
patient populations, service portfolios, reimbursement struc-
tures, and performance profiles limit comparability with gen-
eral acute-care hospitals. Veterans Affairs and military hos-
pitals were excluded because they operate within federal
governance, financing, and accountability systems that differ
from those of civilian hospitals. Long-term care facilities,
rehabilitation hospitals, and ambulatory care centers were
excluded because they do not provide the same scope of inpa-
tient acute-care services or share comparable organizational
performance measures. Hospitals located in U.S. territories
were excluded to maintain consistency with the state-based
sampling framework and the U.S. Census regional and divi-
sional classifications used in the study.

2.3 Measures
Organizational performance was evaluated across three com-
plementary domains—patient safety, hospital quality, and
financial stewardship—using the Leapfrog Hospital Safety
Grade, the CMS Overall Hospital Quality Star Rating, and
operating margin, respectively. These outcome measures
capture distinct yet interrelated dimensions of hospital per-
formance that are recognized by hospital CEOs, hospital
governing boards, healthcare executive search firms, and
health services researchers.[47, 48] The study defined and cate-
gorized variables a priori, based on the conceptual framework
and prior research in health services and strategic leadership,
to minimize investigator discretion and promote methodolog-
ical consistency.

2.3.1 Dependent variables
Patient Safety. Patient safety was measured using the
Leapfrog Hospital Safety Grade, a nationally recognized
publicly reported outcome evaluating hospital performance

in preventing medical errors, patient injuries, and avoidable
harm, using a transparent, peer-reviewed methodology based
on evidence-based measures.[49] Consistent with prior health
services research and established reporting conventions, hos-
pitals receiving grades of A or B were classified as high-
performing (coded 1), whereas hospitals receiving grades
of C through F were classified as lower-performing (coded
0). This a priori categorization reflects accepted distinctions
in the literature between hospitals demonstrating higher and
lower levels of patient safety performance.[50]

Hospital Quality. Hospital quality was measured using the
Centers for Medicare & Medicaid Services (CMS) Overall
Hospital Quality Star Rating. This nationally recognized
composite rating summarizes hospital performance across
five quality domains: mortality, safety of care, readmission,
patient experience, and timely and effective care into a sin-
gle overall star rating. By integrating multiple standardized
performance measures using a transparent methodology, the
Overall Hospital Quality Star Rating provides a compre-
hensive assessment of clinical quality and has become an
established outcome measure in health services research eval-
uating hospital performance.[51] Consistent with prior health
services research, hospitals receiving four or five stars were
classified as high-performing (coded 1), whereas hospitals
receiving one through three stars were classified as lower-
performing (coded 0). This a priori dichotomization reflects
established distinctions in the literature between hospitals
demonstrating higher and lower overall quality performance
and was adopted to maintain consistency with previous in-
vestigations.[52]

Financial Stewardship. Financial stewardship was evaluated
using hospital operating margin. Operating margin was se-
lected because it reflects financial performance derived from
a hospital’s core patient care operations. Unlike total mar-
gin, which may be substantially influenced by investment
income, philanthropy, asset sales, and other nonoperating
revenue sources, operating margin more directly assesses ex-
ecutive stewardship of routine hospital operations. Because
hospital CEOs are primarily responsible for allocating orga-
nizational resources and maintaining financial viability, oper-
ating margin is an appropriate measure of executive financial
stewardship. Operating margin was calculated as operating
income divided by net operating revenue and expressed as a
percentage. To reduce the influence of extreme observations,
operating-margin values exceeding three standard deviations
from the mean were excluded before standardization. The re-
maining values were then standardized to produce a z-scored
operating-margin measure. Accordingly, the regression coef-
ficient represents the adjusted difference in operating margin,
expressed in standard-deviation units, between hospitals led
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by CEOs with and without doctoral attainment. Operating
margin is an established and widely used measure of hospi-
tal financial performance and is commonly used in health
services research.[47]

2.3.2 Independent variable
The primary independent variable, CEO doctoral attainment,
was defined a priori as a dichotomous variable, coded 1
for CEOs who had completed a doctoral degree and 0 for
those who had not. Consistent with the study’s construct
definition, both professional-practice and research doctor-
ates were included within the doctoral-attainment category.
This measure captures level of formal educational attainment
rather than doctoral pathway or disciplinary specialization.
Doctoral pathways were examined separately in sensitivity
analyses to assess potential heterogeneity within the broader
doctoral-attainment measure.

2.3.3 Covariates
The multivariable models adjusted a priori for organizational
and market characteristics previously associated with hospi-
tal performance in the health services and strategic leadership
literature.[15] Organizational covariates included ownership
type, teaching hospital status, total staffed beds, registered
nurses per 1,000 inpatient days, and system membership.
Market and community covariates included urbanicity, op-
erationalized using county type (metropolitan versus non-
metropolitan), Medicaid payer mix, Medicare payer mix,
market competition (HHI), non-White population percent-
age, and county per capita income. These covariates were se-
lected because prior research has consistently demonstrated
that they are associated with variation in hospital patient
safety, quality, and financial performance independent of
executive characteristics and therefore may confound the
relationship between CEO doctoral attainment and organiza-
tional performance.[34, 53] Each covariate was included in all
multivariable regression models to estimate the independent
association between CEO doctoral attainment and each of
the study’s organizational performance outcomes.

2.4 Statistical analysis
Descriptive statistics summarized study variables and eval-
uated data quality, including missing values, variable dis-
tributions, and potential outliers. Multicollinearity among
the independent variable and covariates was assessed using
variance inflation factors (VIFs) and tolerance statistics. Sta-
tistical significance was established a priori at a two-sided α
level of 0.05.

Baseline characteristics of hospitals led by CEOs with
and without doctoral attainment were compared using
independent-samples t tests for continuous variables and

Pearson χ2 tests for categorical variables. Multivariable
regression models were then estimated to examine the asso-
ciations between CEO doctoral attainment and each organi-
zational performance outcome, adjusting for the prespecified
organizational and market covariates. State fixed effects
were included in all multivariable models to account for
unobserved state-level differences.

Binary logistic regression was used to examine the associa-
tions between CEO doctoral attainment and the dichotomized
patient safety and hospital quality outcomes (Leapfrog Hos-
pital Safety Grades and CMS Overall Hospital Quality Star
Ratings). Ordinary least squares (OLS) regression examined
the association between CEO doctoral attainment and the
continuous financial outcome of operating margin.

The study population consisted of 509 U.S. acute-care hospi-
tals. Analytic sample sizes differed across outcome models
because some hospitals lacked outcome data in the CMS
Hospital Compare, Leapfrog Hospital Safety Grades, and
Medicare Cost Report databases. For each outcome, all hos-
pitals that met the prespecified eligibility criteria and had
available outcome data were included in the corresponding
analysis. No additional case exclusions were made beyond
the study eligibility criteria and the prespecified operating-
margin outlier procedure. Consequently, differences in an-
alytic sample size reflect source-specific data availability
rather than selective hospital inclusion.

All statistical analyses were performed using StataSE 19.

2.5 Sensitivity analyses
2.5.1 Sensitivity analysis of missing data
Operating margin data were unavailable for 123 hospitals,
resulting in a complete-case analytic sample of 386 hospitals
for the primary OLS analysis. Because the proportion of
missing operating margin data could introduce bias, a sensi-
tivity analysis was conducted using multiple imputation with
predictive mean matching (PMM). The PMM procedure gen-
erated plausible values for missing operating margin obser-
vations based on the observed relationships among the study
variables while preserving the distribution of the observed
data. The sensitivity analysis yielded results that were sub-
stantively consistent with the complete-case analysis, with
the direction, magnitude, and statistical significance of the
association between CEO doctoral attainment and operating
margin remaining unchanged. Therefore, the complete-case
analysis is presented because it produced conclusions con-
sistent with those obtained from the multiple imputation
sensitivity analysis. Sensitivity analyses were not performed
for the Leapfrog Hospital Safety Grade or CMS Overall Hos-
pital Quality Star Rating outcomes because missing outcome
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data for those measures were substantially less extensive than
for operating margin.

2.5.2 Sensitivity analyses by doctoral degree type and
physician status

To assess potential heterogeneity within the doctoral-
attainment exposure variable, two complementary sensitiv-
ity analyses were conducted. First, CEO doctoral status
was decomposed into three categories: no doctoral degree,
professional-practice doctorate, and research doctorate. Sec-
ond, CEO doctoral status was decomposed into no doctoral
degree, physician CEO (DO or MD), and nonphysician CEO
with a doctoral degree. For each analysis, CEOs without a
doctoral degree served as the reference group, and the fully
adjusted Leapfrog, CMS Star, and operating-margin models
were re-estimated using the same covariate specifications and
state fixed effects as the primary analyses. Wald tests eval-
uated whether the estimated associations differed between
professional-practice and research doctorates and between
physician and nonphysician CEOs with doctoral degrees.

2.5.3 Sensitivity analyses of nonrandom selection and
omitted-variable bias

To assess nonrandom selection into CEO doctoral attainment,
inverse-probability weighting (IPW) was performed using
propensity scores estimated from hospital ownership, payer
mix, county type, market concentration, community charac-
teristics, system membership, teaching status, and bed size.
The treatment model also included ownership-by-payer-mix
interactions and a quadratic Medicaid payer-mix term to
improve covariate balance. Average treatment effects were
estimated with robust standard errors, and balance was eval-
uated using standardized mean differences, omnibus balance
tests, and propensity-score overlap.

Potential omitted-variable bias in the OLS operating-margin
model was further examined using the Oster coefficient-
stability approach.[54] The analysis estimated δ, the degree
of selection on unobserved relative to observed characteris-
tics required to attenuate the association to zero, assuming
a maximum R2 equal to 1.3 times that of the fully adjusted
model.

2.6 Ethical considerations
This study analyzed publicly available, secondary data and
did not involve human subjects. This study was declared “not
research involving human subjects” by the University Institu-
tional Review Board (IRB) based on the definitions provided
in the U.S. Department of Health and Human Services Code
of Federal Regulations found at 45 CFR 46.102. Accord-
ingly, this project qualified for a Waiver of IRB Review. The
waiver did not absolve the researchers of the obligation to

comply with other federal, state, or local laws or institutional
policies and procedures applicable to the conduct of this
project.

3. RESULTS

3.1 Associations across hospital performance domains
The study sample consisted of 509 U.S. acute-care hospi-
tals. Among hospital CEOs, 17% (n = 86) had completed
a professional-practice or research doctoral degree. Among
CEOs with doctoral degrees, 47 (55%) held nonphysician
doctorates, and 39 (45%) were physicians (MD or DO), con-
firming that most doctoral-prepared CEOs in the sample
were not physicians and that the construct captured doctoral
attainment across multiple professional and academic path-
ways rather than physician leadership alone. Descriptive
characteristics of the study sample are presented in Table 1.

Table 1. Characteristics of the study sample (N = 509)
 

 

Characteristic Overall (N = 509) 

Hospital Characteristics  

Total staffed beds, mean (SD) 278.7 (273.8) 

Registered nurses per 1,000 inpatient days, 

mean (SD) 

2.2 (3.1) 

Teaching hospital, n (%) 332 (65.2) 

System membership, n (%) 388 (76.2) 

Ownership type, n (%)  

   Investor-owned 117 (23.0) 

   Not-for-profit 336 (66.0) 

   Government-owned (nonfederal) 56 (11.0) 

Market Characteristics  

Herfindahl–Hirschman Index, mean (SD) 30.9 (30.0) 

Medicaid payer mix, mean (SD) 20.3 (11.6) 

Medicare payer mix, mean (SD) 51.0 (12.2) 

Non-White population, mean (SD) 47.0 (23.0) 

Per capita income ($000s), mean (SD) 58.9 (19.9) 

County type, n (%)  

   Metropolitan 469 (92.1) 

   Nonmetropolitan 40 (7.9) 

CEO Characteristics  

Doctoral attainment, n (%) 86 (16.9) 

No doctoral attainment, n (%) 423 (83.1) 

Note. Data are presented as mean (SD) for continuous variables and n (%) 

for categorical variables. HHI = Herfindahl–Hirschman Index; SD = 

standard deviation 

 

Table 2 presents baseline characteristics of hospitals led by
CEOs with and without doctoral attainment. Hospital size,
ownership type, Medicaid payer mix, and Medicare payer
mix differed, whereas the remaining measured hospital, mar-
ket, and community characteristics did not differ significantly
between groups. These variables, together with the remain-
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ing prespecified covariates, were included in the multivari-
able regression models to estimate the independent associ-

ation between CEO doctoral attainment and organizational
performance.

Table 2. Baseline characteristics of hospitals by CEO doctoral attainment
 

 

Characteristic Non-doctoral CEO (n = 423) Doctoral CEO (n = 86) P-value 

Hospital Characteristics    

Total staffed beds, mean (SD) 266.6 (269.5) 338.1 (288.2) .027 

Registered nurses per 1,000 inpatient days, mean (SD) 2.24 (3.16) 2.06 (2.88) .615 

Teaching hospital   .142 

   No 153 (36.2%) 24 (27.9%)  

   Yes 270 (63.8%) 62 (72.1%)  

System membership   .145 

   No 95 (22.5%) 26 (30.2%)  

   Yes 328 (77.5%) 60 (69.8%)  

Ownership type   .001 

   Investor-owned 107 (25.3%) 10 (11.6%)  

   Not-for-profit 277 (65.5%) 59 (68.6%)  

   Government-owned (nonfederal) 39 (9.2%) 17 (19.8%)  

Market Characteristics    

Herfindahl–Hirschman Index, mean (SD) 31.3 (30.4) 29.1 (28.4) .534 

Medicaid payer mix, mean (SD) 19.7 (11.1) 23.4 (13.3) .006 

Medicare payer mix, mean (SD) 51.7 (11.2) 47.9 (15.8) .008 

Non-White population, mean (SD) 46.7 (23.2) 48.7 (22.3) .468 

Per capita income ($000s), mean (SD) 58.2 (19.2) 62.2 (22.8) .101 

County type   .118 

   Nonmetropolitan 37 (8.7%) 3 (3.5%)  

   Metropolitan 386 (91.3%) 83 (96.5%)  

Note. Data are presented as mean (SD) for continuous variables and n (%) for categorical variables. Group differences between hospitals led by CEOs 

with and without doctoral attainment were assessed using independent-samples t tests for continuous variables and Pearson χ² tests for categorical 

variables. Statistical significance was defined as a two-sided p < .05. Statistically significant p values are shown in bold 

Table 3 presents the associations between hospital CEO doc-
toral attainment and the three organizational performance
outcomes after adjustment for organizational and market co-
variates. Hospitals led by CEOs with doctoral attainment
had significantly greater odds of earning an A or B Leapfrog
Hospital Safety Grade than hospitals led by CEOs without
doctoral attainment (OR = 1.87, p = .041).

Hospitals led by CEOs with doctoral attainment had, on
average, lower operating margins than those led by CEOs
without doctoral attainment (β = –0.39, p = .002). The results
ran contrary to the study’s hypothesis. Although operating
margin data were available for 386 hospitals in the primary
analysis, the PMM sensitivity analysis yielded substantively
unchanged findings, supporting the robustness of the ob-
served association.

In contrast, no statistically significant association was ob-
served between hospital CEO doctoral attainment and CMS
Overall Hospital Quality Star Ratings after adjustment for
organizational and market covariates.

3.2 Sensitivity analyses

3.2.1 Sensitivity analysis of missing data

PMM was used to assess the sensitivity of the operating-
margin findings to missing outcome data. After imputation
of 123 missing operating-margin observations, the associ-
ation between CEO doctoral attainment and standardized
operating margin remained negative and statistically signifi-
cant (β ≈ –0.41, p < .001), indicating that the primary finding
was not materially altered by missing-data treatment.
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Table 3. Multivariable associations between CEO doctoral attainment and hospital organizational performance
 

 

Variable 

Leapfrog 

Hospital Safety 

Grade 

OR (95% CI) 

SE P-value 
Operating Margin 

β (95% CI) 
SE P-value 

CMS Overall 

Hospital Quality 

Star Rating 

OR (95% CI) 

SE P- value 

CEO doctoral 

attainment 

1.87 

(1.03–3.40) 

0.57 .041 −0.39 

(−0.63–−0.15) 

0.12 .002 1.35 

(0.8–2.27) 

0.36 .268 

County type 1.09 

(0.412–2.87) 

0.53 .867 0.21 

(−0.19–0.62) 

0.21 .304 0.82 

(0.34–1.97) 

0.37 .656 

HHI 0.99 

(0.97–1.00) 

0.01 .083 0.001 

(−0.004–0.007) 

0.003 .714 1.00 

(0.99–1.01) 

0.01 .972 

Medicaid payer mix 0.03 

(0.00–0.34) 

0.04 .005 –1.05 

(−2.3–0.19) 

0.64 .098 0.07 

(0.01–1.03) 

0.10 .053 

Medicare payer mix 0.85 

(0.08–8.71) 

1.01 .895 0.27 

(−0.75–1.28) 

0.52 .608 2.42 

(0.28–21.11) 

2.67 .424 

Non-White 

population 

0.72 

(0.15–3.33) 

0.56 .673 0.02 

(−0.63–0.68) 

0.33 .944 0.43 

(0.1–1.89) 

0.32 .264 

Ownership type Investor-owned   Investor-owned               Investor-owned   

Not-for-profit 0.64 

(0.36–1.15) 

0.19 .138 −0.40 

(−0.63–−0.15) 

0.12 .001 1.96 

(1.15–3.34) 

0.53 .014 

Government-owned 

(nonfederal) 

0.41 

(0.18–0.93) 

0.17 .033 –0.97 

(−1.34–−0.61) 

0.18 .001 1.84 

(0.80–4.19) 

0.77 .149 

Per capita income 1.00 

(0.98–1.01) 

0.01 .690 −0.001 

(−0.00672–0.00489) 

0.003 .757 1.01 

(0.97–1.02) 

0.01 .163 

RNs per 1,000 

inpatient days 

1.12 

(0.99–1.28) 

0.07 .076 0.03 

(−0.03–0.08) 

0.03 .328 1.01 

(0.90–1.13) 

0.06 .901 

System membership 1.67 

(0.99–2.82) 

0.45 .055 0.46 

(0.23–0.69) 

0.12 .001 1.58 

(0.95–2.63) 

0.41 .080 

Teaching hospital 0.93 

(0.57–1.51) 

0.23 .763 −0.19 

(−0.39–0.02) 

0.11 .076 0.56 

(0.36–0.89) 

0.13 .013 

Total staffed beds 1.00 

(0.99999–1.00226) 

0.001 .053 0.001 

(−0.0001–0.001) 

0.001 .724 1.00 

(1.00009–1.00199) 

0.001 .032 

Model statistics                                                                

N 467               386               493               

Pseudo R² (logistic 

models) 

0.07                                    0.09               

Adjusted R² (OLS 

model) 

                     0.24                                    

LR χ² (logistic 

models) 

40.54                                    59.96               

F statistic (OLS 

model) 

                     F(21, 364) = 6.81                                    

State fixed effects Yes               Yes               Yes               

Note. OR = odds ratio; CI = confidence interval; SE = standard error; HHI = Herfindahl-Hirschman Index; RN = registered nurse. Estimates are presented as odds ratios with 95% 
CIs for logistic regression models and OLS regression coefficients (β) with standard errors (SEs) for the standardized operating-margin outcome. All models were adjusted for 
hospital and market characteristics, including hospital size, ownership type, teaching status, system membership, Medicaid payer mix, Medicare payer mix, registered nurses 
per 1,000 inpatient days, Herfindahl–Hirschman Index, county type, per capita income, percentage of the non-White population, and state fixed effects. Statistical significance 
was defined as a two-sided p < .05 

 

3.2.2 Sensitivity analyses by doctoral degree type and
physician status

Decomposition of doctoral attainment into professional-
practice and research doctoral degrees demonstrated hetero-
geneity for operating margin. Professional-practice doctoral
attainment was associated with a lower standardized oper-
ating margin than no doctorate, whereas research doctoral
attainment was not significantly associated with operating
margin. The difference between professional-practice and
research doctoral coefficients was statistically significant
(Wald F[1, 363] = 13.43, p < .001). Conversely, differences
between professional-practice and research doctoral degrees

were not statistically significant for CMS Star performance
(Wald χ2[1] = 1.08, p = .299) or Leapfrog performance (Wald
χ2[1] = 0.14, p = .704).

Decomposition by physician status also showed heterogene-
ity in operating margin. Physician CEOs were associated
with a lower standardized operating margin than CEOs with-
out doctoral degrees, whereas nonphysician CEOs with doc-
toral degrees were not significantly associated with operating
margin. The difference between physician and nonphysician
doctoral coefficients was statistically significant (Wald F[1,
363] = 6.55, p = .011). By comparison, differences between
physician and nonphysician CEOs with doctoral degrees
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were not statistically significant for Leapfrog performance
(Wald χ2[1] = 0.08, p = .771) or CMS Star performance
(Wald χ2[1] = 0.20, p = .658).

3.2.3 Sensitivity analyses of nonrandom selection and
omitted-variable bias

Inverse-probability weighting substantially improved balance
in observed hospital characteristics associated with CEO doc-
toral attainment. Across all three outcome-specific samples,
post-weighting absolute standardized mean differences were
< 0.10, including for hospital ownership and Medicaid payer
mix, and omnibus tests indicated satisfactory covariate bal-
ance for operating margin (χ2[17] = 6.85, p = .985), Leapfrog
performance (χ2[17] = 8.44, p = .956), and CMS Star per-
formance (χ2[17] = 10.49, p = .882). Propensity-score diag-
nostics also demonstrated adequate overlap. After weighting,
CEO doctoral attainment remained associated with lower
standardized operating margin (ATE = –0.256, SE = 0.126,
95% CI [–0.503, –0.009], p = .042) and a 12.6-percentage-
point higher probability of favorable Leapfrog performance
(ATE = 0.126, SE = 0.050, 95% CI [0.028, 0.224], p = .012).
The association with favorable CMS Star performance was
positive but not statistically significant (ATE = 0.053, SE =
0.061, 95% CI [–0.067, 0.173], p = .389).

The Oster coefficient-stability analysis further evaluated po-
tential omitted-variable bias in the operating-margin model.
With the maximum R2 specified as 0.367, or 1.3 times the
fully adjusted R2 of 0.282, the estimated coefficient of pro-
portionality was δ = 1.00. Thus, under the Oster specification,
selection on unobserved characteristics would need to be ap-
proximately as strong as selection on observed covariates to
attenuate the estimated negative operating-margin associa-
tion to zero.

4. DISCUSSION

4.1 Interpretation of findings
The findings provide partial support for Upper Echelons The-
ory, indicating that hospital CEO doctoral attainment was
associated with selected, but not all, dimensions of orga-
nizational performance. Specifically, doctoral attainment
was positively associated with patient safety, associated with
lower operating margins on average, and was not associated
with CMS Overall Hospital Quality Star Ratings. The ob-
served pattern suggests that CEO doctoral attainment may
be associated differently across dimensions of hospital per-
formance rather than uniformly across outcomes. Because
this is a cross-sectional study, these associations should not
be interpreted as causal.

The doctoral degree-type and physician-status sensitivity
analyses provide additional context for interpreting the

doctoral-attainment construct. Both decompositions iden-
tified heterogeneity in the association with operating margin.
The negative association was concentrated among CEOs
holding professional-practice doctorates in the degree-type
analysis and among physician CEOs in the physician-status
analysis, whereas research-doctorate and nonphysician-
doctorate groups were not significantly associated with op-
erating margin. Neither of the decomposition analyses iden-
tified significant between-group heterogeneity for Leapfrog
nor CMS Star performance. These findings suggest that het-
erogeneity within the broader doctoral-attainment construct
may be particularly relevant to financial performance. Be-
cause doctoral pathway and physician status represent over-
lapping classifications, these analyses should be interpreted
as complementary rather than as isolating the independent
contribution of either characteristic.

The principal finding was the significant and positive as-
sociation between CEO doctoral attainment and Leapfrog
Hospital Safety Grades. To our knowledge, few contempo-
rary studies have directly examined the association between
hospital CEO educational attainment and Leapfrog Hospital
Safety Grades. A recent study of U.S. academic hospitals
found no significant association between CEOs’ educational
backgrounds and Leapfrog performance.[34] Similarly, See
et al. found no significant association between physician
CEO status and Leapfrog Hospital Safety Grades in a large
national sample of U.S. hospitals.[55]

Within the UET framework, doctoral education may en-
hance executives’ analytical reasoning, systems thinking,
and evidence-informed decision-making, thereby influenc-
ing organizational priorities and strategic choices relevant to
patient safety.[56, 57] Because the Leapfrog Hospital Safety
Grade predominantly captures organizational safety struc-
tures, clinical processes, and patient outcomes that occur
within the hospital and is influenced by leadership priori-
ties,[49] this outcome measure may be especially sensitive to
differences in executive strategic decision-making.

The observed association between CEO doctoral attainment
and lower operating margins, on average, was contrary to
the hypothesized relationship. Although the negative associ-
ation remained statistically significant after adjustment for
organizational, market, and community characteristics, the
mechanisms underlying this relationship remain uncertain.
This finding stands in marked contrast to the international
strategic leadership literature, which has predominantly asso-
ciated CEO doctoral education with stronger financial perfor-
mance. One possible explanation is that CEOs with doctoral
education may prioritize longer-term investments in patient
safety, workforce development, facility infrastructure, cap-
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ital allocation, or organizational capability, with financial
returns that may not be realized within the cross-sectional
study period.[58] The lower operating-margin association
was concentrated among CEOs in the overlapping physician
and professional-practice doctoral subgroup; however, the
present analyses cannot determine whether this heterogeneity
reflects physician status, doctoral pathway, or other charac-
teristics associated with these hospital CEOs. Alternative
explanations, including unmeasured organizational charac-
teristics, endogeneity and market dynamics, cannot be ruled
out and warrant further investigation through longitudinal
study designs.

No significant association was observed between CEO doc-
toral attainment and CMS Overall Hospital Quality Star Rat-
ings. Unlike the Leapfrog Hospital Safety Grade, which
largely evaluates patient safety culture, infrastructure, and
programming within the hospital environment, the CMS
Overall Hospital Quality Star Ratings capture performance
across multiple dimensions of the care continuum, including
mortality, readmissions, patient experience, and the timeli-
ness and effectiveness of care. UET does not imply that exec-
utive educational characteristics influence all organizational
outcomes equally. Instead, doctoral attainment may matter
more in settings where executives have greater managerial
discretion.[59, 60] Consequently, the absence of an observed
association suggests that the influence of doctoral attainment
may be less discernible within a broad composite quality
measure shaped by multiple organizational, clinical, and en-
vironmental factors that extend beyond executive leadership
discretion within the hospital.

These results have practical relevance for hospital boards
and healthcare executive search firms involved in CEO re-
cruitment and selection. Boards should first identify the
hospital’s most pressing strategic priorities, such as striving
for higher levels of patient safety, clinical quality improve-
ment, or stronger financial performance. Boards and search
firms can then evaluate doctoral attainment alongside demon-
strated professional experience, core leadership competen-
cies, relevant credentials and certifications, and a record of
impactful performance to assess alignment with those priori-
ties. Doctoral attainment should therefore be considered as
one component of executive-organizational fit rather than as
a stand-alone selection criterion.

4.2 Limitations

Several limitations should be considered when interpreting
the findings. First, the cross-sectional observational design
precludes causal inference. Although requiring four consec-
utive years of CEO tenure strengthened the temporal align-
ment between executive leadership and organizational out-

comes, the analyses identified associations between CEO
doctoral attainment and hospital performance but cannot
establish causality.

Second, the primary analysis examined doctoral attainment
as a unified executive educational characteristic rather than
as separate professional-practice and research doctoral path-
ways, or as distinct physician and nonphysician professional
backgrounds. This approach was intentional and consistent
with the study’s theoretical focus on doctoral attainment as
an observable senior executive characteristic. This study
makes clear that professional-practice and research doctor-
ates differ in disciplinary orientation, curricular emphasis,
and training experiences, while physician and nonphysician
CEOs with doctoral degrees may differ in clinical prepara-
tion, professional socialization, and organizational author-
ity. Because physician status and doctoral pathway overlap
substantially in this sample, the degree-type and physician-
status sensitivity analyses cannot fully disentangle these two
dimensions from one another. Therefore, the observed associ-
ations should be interpreted as reflecting doctoral attainment
broadly, rather than any specific doctoral discipline, pathway,
or professional background. Additionally, this study mea-
sured doctoral attainment as a completed credential and did
not assess characteristics of doctoral preparation, including
program quality, curricular emphasis, institutional context,
or academic performance.

Third, residual confounding and non-random CEO selection
remain possible despite adjustment for a comprehensive set
of hospital, market, and community characteristics. Hospi-
tals that appoint CEOs with doctoral education may differ
systematically in unmeasured characteristics, such as gov-
ernance priorities, organizational culture, executive team
composition, or strategic orientation, that may also influ-
ence organizational performance (e.g., endogeneity). The
observed associations may reflect both the selected executive
educational characteristic and unmeasured organizational
factors; therefore, causal interpretations should be avoided.

Fourth, the sampling frame included hospitals from one state
within each U.S. Census division and excluded hospitals with
50 or fewer staffed beds and selected specialty and federal
facilities; therefore, the findings may not generalize to all
U.S. hospitals.

Finally, CEO educational credentials were derived from pub-
licly available professional sources and may remain subject
to residual misclassification; the timing of doctoral degree
completion relative to CEO tenure was not evaluated.

4.3 Considerations for future research
The present findings provide a foundation for further in-
vestigation of CEO doctoral attainment and hospital per-
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formance. Longitudinal studies following hospitals across
executive transitions could strengthen temporal inference,
examine managerial discretion, and determine whether ob-
served associations change with executive tenure. Further
research should evaluate heterogeneity by doctoral path-
way and physician status using larger samples that permit
simultaneous evaluation of educational pathway and pro-
fessional background. Such studies could further disaggre-
gate professional-practice doctorates by physician status and
determine whether the observed operating-margin hetero-
geneity is principally associated with physician status, pro-
fessional doctoral preparation, or other overlapping charac-
teristics. Future research should also investigate whether
characteristics of doctoral preparation, including program
quality, curricular emphasis, institutional context, and aca-
demic performance, are associated with the effectiveness of
executive decision-making and organizational performance
beyond doctoral attainment alone.

Additional research should characterize the organizational
mechanisms through which doctoral attainment may be
associated with hospital performance, including strategic
decision-making, governance relations, physician alignment,
workforce engagement, innovation, technology adoption
(e.g., artificial intelligence), community partnership develop-
ment, and financial stewardship. More standardized data on
hospital executive educational characteristics would also im-
prove reproducibility and support more rigorous longitudinal
and multilevel analyses. This could be achieved through a
standardized, publicly accessible repository that systemati-
cally captures hospital executive educational credentials, pro-
fessional backgrounds, and leadership characteristics across
institutions and over time. Future multilevel studies should
also assess whether health system affiliation and system-level
performance modify the relationship between CEO doctoral
attainment and hospital outcomes, including whether shared
system resources and capabilities attenuate performance dif-
ferences at the individual-hospital level. Finally, integrat-
ing UET with complementary frameworks such as Human
Capital Theory, the managerial discretion perspective, the
Resource-Based View, and Expert Leadership Theory may
offer a more powerful explanation of how executive edu-
cational characteristics shape strategic judgment, organiza-
tional priorities, and ultimately, organizational performance.

5. CONCLUSION
This study examined the relationship between hospital CEO
doctoral attainment and multiple dimensions of organiza-
tional performance among U.S. acute-care hospitals. CEO
doctoral attainment was significantly and positively associ-
ated with patient safety, associated with lower operating mar-

gins on average, and not significantly associated with CMS
Overall Hospital Quality Star Ratings. Taken together, these
results indicate that the relationship between executive doc-
toral attainment and hospital performance is domain-specific
rather than uniform, with associations differing across patient
safety, quality, and financial outcomes.

The study extends and reorients the strategic healthcare lead-
ership literature in the U.S. by shifting attention from pro-
fessional background and physician status toward doctoral
attainment as a distinct executive educational characteristic.
Consistent with UET, the results demonstrate that a single
observable executive characteristic may be associated differ-
ently with specific organizational outcomes. By reframing
doctoral attainment as a theoretically and empirically distinct
executive educational characteristic, this study provides a
foundation for more precise examination of its relationship
with hospital performance. Further healthcare strategic lead-
ership research should consider not only whether hospital
CEO doctoral attainment matters, but also where, how, and
under what organizational conditions it matters, and what
those relationships ultimately mean for the patients hospitals
serve.
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