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Abstract

Background: Hospital performance quality assessments inform patients, providers, payers, and purchasers in
making healthcare decisions. These assessments have been developed by government, private and non-profit
organizations, and academic institutions. Given the number and variability in available assessments, a knowledge
gap exists regarding what assessments are available and how each assessment measures quality to identify top
performing hospitals. This study aims to: (a) comprehensively identify current hospital performance assessments, (b)
compare quality measures from each methodology in the context of the Institute of Medicine’s (IOM) six domains
of STEEEP (safety, timeliness, effectiveness, efficiency, equitable, and patient-centeredness), and (c) formulate policy
recommendations that improve value-based, patient-centered care to address identified gaps.

Methods: A scoping review was conducted using a systematic search of MEDLINE and the grey literature along
with handsearching to identify studies that provide assessments of US-based hospital performance whereby the
study cohort examined a minimum of 250 hospitals in the last two years (2017–2019).

Results: From 3058 unique records screened, 19 hospital performance assessments met inclusion criteria.
Methodologies were analyzed across each assessment and measures were mapped to STEEEP. While safety and
effectiveness were commonly identified measures across assessments, efficiency, and patient-centeredness were less
frequently represented. Equity measures were also limited to risk- and severity-adjustment methods to balance
patient characteristics across populations, rather than stand-alone indicators to evaluate health disparities that may
contribute to community-level inequities.

Conclusions: To further improve health and healthcare value-based decision-making, there remains a need for
methodological transparency across assessments and the standardization of consensus-based measures that reflect
the IOM’s quality framework. Additionally, a large opportunity exists to improve the assessment of health equity in
the communities that hospitals serve.
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Background
Today, hospital performance is increasingly important
given growing demands to control healthcare costs [1,
2]. Hospitals are being reimbursed based on their ability
to deliver high quality care and deliver value to patients
[3], and patients are taking a more active role in their
healthcare decisions [4]. Performance measurements are
progressively being linked to reimbursement in pay-for-
performance models [5]. Yet, quality metrics used in the
measurement of value-based care may not optimally re-
flect the quality of care provided. Therefore, a need ex-
ists to balance quality initiatives with financial feasibility
(i.e., value-based care).
Commonly used domains for understanding quality

are the Institute of Medicine’s (IOM) framework (safety,
timeliness, effectiveness, efficiency, equitable, and patient-
centeredness; the acronym referred to as “STEEEP”).
Using these domains may help balance quality with
value for particular measures. Moreover, employing the
domains of STEEEP may reduce variation in how care is
delivered and practiced, revealing differences that exist
across geographic, cost, and personal (e.g. racial) charac-
teristics [6, 7].
IOM STEEEP proposes domains for quality care, but

does not articulate specific quality indicators nor how to
combine these measures to assess quality performance
as a whole. Measures of performance are dependent
upon the availability of data. Existing means of measur-
ing hospital performance may include regulatory inspec-
tion or reporting, surveys, and statistical indicators
which are often combined into composite scores. Al-
though many measures exist, no clear consensus has
been reached on which measures should be used for
measuring hospital performance. For example, few com-
mon scores or standardized measures exist across the
various national hospital ratings systems [8].
Yet, it is clear that better and worse methods of meas-

uring hospital performance exist [9], such as consensus-
driven and evidence-based indicators endorsed by the
National Quality Forum (NQF) [10] and the Agency for
Healthcare Research and Quality (AHRQ) [11]. More-
over the Donabedian framework can help guide how
comprehensively quality is assessed across assessments
using different performance measures. However, there
are not clear guidelines for assessments to incorporate
specific methodologies and appropriate measures to fit
within the IOM’s STEEEP framework. Examining these
aspects of existing hospital performance assessments are
a first step toward developing more transparent and ro-
bust methods for determining how accurately and com-
prehensively hospitals provide quality care.
The purpose of the scoping review is to provide a

comprehensive analysis of United States (US) method-
ologies used to assess hospital performance and their
measures as they correspond to the IOM’s STEEEP qual-
ity framework. Using the STEEEP framework, quality do-
mains and respective gaps were identified across
currently available assessments using a systematic ap-
proach. Robustness (e.g. number of data sources and
measures) and transparency of methodologies, to under-
stand how measures were combined to assess hospitals,
were evaluated. Additionally, in the context of informing
policy to support value-based, patient-centered care, op-
portunities were identified for hospital assessments to
“cross the quality chasm” [12].
Methods
Study design
A scoping review [13] was conducted in accordance with
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses extension for Scoping Reviews (PRISMA-
ScR) to identify studies that provide assessments of US-
based hospital performance whereby the study cohort
examined a minimum of 250 hospitals [14]. The review
was designed to curate a comprehensive snapshot of re-
cent and active methodologies regarding hospital per-
formance in order to evaluate the current landscape.
Therefore, inclusion criteria were limited to identifying
published studies from 2017 to 2019 that included meth-
odologies examining performance of 250 or more hospi-
tals, which allowed for generalizable synthesis. Details of
the methodology are provided in Additional File 1.
Search strategy
A systematic search query of MEDLINE via PubMed
and the grey literature was conducted to identify refer-
ences published or available online between September
1, 2017 to September 1, 2019. This timeframe supports
the identification of recently published hospital perform-
ance assessments.
Screening process
Relevant references related to hospital performance as-
sessment were screened and abstracted into standardized
forms by independent dual review and conflict adjudica-
tion was provided by a third reviewer. Interrater reliabil-
ity was determined by the kappa statistic [15].
Data extraction
The following criteria were abstracted into standard-
ized forms for synthesis and evaluation: data source
including origin of data, data linkage, availability, type,
sample size, and observation period; cohort develop-
ment including inclusion/exclusion criteria and data
pre-processing; measure (see below); and score includ-
ing composite calculation.
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Measure characteristics
Beyond the data extracted from selected assessments as
described above, specific measure or indicator characteris-
tics were abstracted including name of measure, measure
calculation, normalization, and explanation of why the
measure was included, if any. Because measure character-
istics were the focus, direct evaluation of the sensitivity of
the measures was not conducted; however, data abstrac-
tion included how measures were chosen. Each measure
was mapped, if possible, to categories within the Donabe-
dian conceptual model of quality improvement which in-
cludes structural, outcome, and process categories, and
the STEEEP framework for the domains of quality.
To determine if STEEEP mapped measures were sup-

ported by federal and non-profit organizations that lead
consensus- and evidence-based measure reporting for
healthcare quality, each measure was cross-referenced to
AHRQ (prevention, inpatient, and patient safety quality cat-
egories) quality recommendations, and NQF endorsement.

Results
Summary of included assessments
From 3058 unique records screened, 19 hospital per-
formance assessments described in the literature met in-
clusion criteria (Fig. 1). Of those studies, five de novo
assessments [16–20], six evaluations of organizations’
Fig. 1 Results of the literature search, Preferred Reporting Items for System
ratings [21–25], and eight organizations providing assess-
ments (with shorthand designation noted in brackets)
were identified [26–33]: (1) Consumer Reports® Hospital
Ratings [Consumer Reports], (2) Healthgrades™ America’s
Best Hospitals [Healthgrades], (3) The Centers for
Medicare & Medicaid Services (CMS) Hospital Compare
[Hospital Compare], (4) IBM® Watson Health® 100 Top
Hospitals® [IBM], (5) Island Peer Review Organization
(IPRO), Why Not The Best? [IPRO], (6) The Joint Com-
mission America’s Hospitals [Joint Commission], (7)
Leapfrog Top Hospitals [Leapfrog], and (8) U.S. News and
World Report Best Hospitals Procedures and Conditions
[US News].

Assessment methodologies overview
Four types of hospital assessments were identified: rank-
ing, rating, listing, and evaluation-based studies. Ranking
(IPRO, Hamadi et al. (2019) [16], Odisho et al. (2018)
[19], Walkey et al. (2018) [34], Yokoe et al. (2019) [18])
assessments denoted a system by which all hospitals are
arranged in order of ascending performance. Rating
(Consumer Reports, Healthgrades, Leapfrog, US News;
Al-Amin et al. (2018) [17]) assessments placed hospitals
into relative quality groups. Listing assessments (Hos-
pital Compare, IBM, Joint Commission) indicated hos-
pital quality without comparison to other hospitals.
atic Reviews and Meta-Analyses (PRISMA) flow diagram
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Lastly, evaluation-based studies [20–25] provided critical
examinations of hospital performance assessment meth-
odologies from Hospital Compare [21, 23, 24, 35] and
US News [21, 25].
Most of the assessments explained why specific mea-

sures were chosen for their particular methodology in-
cluding the Consumer Reports, Hospital Compare, IBM,
US News, and the de novo and evaluation-based studies.
Reasons for including specific measures were wide-
ranging, but centered on existing evidence that an indi-
cator is associated with an endorsed quality outcome,
such as mortality. Clear descriptions for why specific
measures or indicators were chosen were not identified
for Healthgrades, IPRO, Joint Commission, and
Leapfrog.
Rather than addressing overall hospital performance,

some studies assessed specific quality domains such as
patient safety (e.g., surgical site infections [18], surgical
procedures [20]), effectiveness (e.g., 30-day readmission
[20]; 30-day mortality [34], and patient-centeredness
(e.g., Hospital Consumer Assessment of Healthcare Pro-
viders and Systems (HCAHPS)) measures [17].
Summary information about the data sources, cohort

development, scoring, and model performance across as-
sessments can be found in Additional File 2.

Performance measures
The kappa statistic for interrater reliability of data ex-
traction was 0.69, including both Donabedian categoriza-
tions (e.g., structure, process, outcome) and STEEEP
framework mapping. For simplicity of comparisons and
to provide a subgroup analysis, this section will focus on
the following eight organizations that provided overall
hospital performance (i.e., reported and assessed infor-
mation in more than one quality domain): Consumer Re-
ports, Healthgrades, Hospital Compare, IBM, IPRO,
Joint Commission, Leapfrog, and US News.
Most performance assessments used primarily out-

come (n = 187) and secondarily process-driven indicators
(n = 80) while three (IPRO, Leapfrog, US News) also in-
cluded structural-based measures (n = 16) to assess qual-
ity according to the Donabedian conceptualization (Fig.
2a). Three assessments did not use multiple concepts in
their methodologies; Healthgrades and IBM exclusively
reported outcome measures while the Joint commission
methodology was limited to process measures.
Within the STEEEP quality framework, all assessments

contained safety, five used timeliness, seven discussed ef-
ficiency, six used effectiveness, none explicitly reported
equity, but five conducted risk- or disease severity-
adjustments in models of other quality domains to ad-
dress an equity-related issue (e.g., effectiveness and
safety: race-adjusted mortality rate), and six included pa-
tient-centeredness indicators.
Across the assessments, measures were mapped (some
to more than one domain); safety indicators (n = 168)
were most commonly identified followed by effectiveness
(n = 88), timeliness (n = 49), efficiency (n = 42), patient-
centeredness (n = 33), and equity (n = 10) (using adjust-
ments for equity-related variables) measures (Fig. 2b).
Figure 2 summarizes the Donabedian conceptualization
and STEEEP framework mapping of identified quality
measures across assessments. Notably, some structural
measures were unable to be mapped to STEEEP (e.g., ad-
justed operating profit margin, hospital-specific designa-
tions, percent of Medicare beneficiaries of all ages with
diabetes or heart disease, and programs data).
Common themes among process and outcome mea-

sures mapped to the STEEEP framework were identified
along with their respective weights to determine hospital
scoring (Figs. 3 and 4). Large overlap or similarity of
identified measures occurred in the following themes:
safety and effectiveness domains included mortality, re-
admission, complications, and hospital acquired infec-
tions (HAIs); timely and efficient care regarded
emergency department (ED) throughput and length of
stay (LOS); and lastly, patient-centeredness was limited
to patient experiences summarized by HCAPHS survey
data (Fig. 3a). The weighting of these frequent STEEEP
quality indicators varied widely across assessments or
was not provided (Fig. 3b). Mortality weighting ranged
from 2 to 50%; readmissions indicators contributed to
roughly 20% of the score when weighted; complications
weighting ranged from 10 to 50%; ED throughput
weighting range was lowest with 4–10%; LOS was only
weighted at 10% by one assessment; and HCAPHS sur-
vey data contributed 10–22% of the scoring. Figure 3b
details the weights provided for other measures that
were not commonly identified across assessments to
demonstrate transparency of scoring, where possible.
With safety and effectiveness as overt priorities in hos-

pital performance outcomes, 30-day mortality and 30-
day readmission rates were commonly identified with
the exception of Joint Commission and Leapfrog assess-
ments; notably, Leapfrog used death rate of surgical in-
patients with serious treatable conditions as a measure
of mortality. These 30-day effectiveness of care measures
identified varied in their risk- and severity- adjustments,
as did patient conditions (acute myocardial infarction,
chronic obstructive pulmonary disease, heart failure,
pneumonia, and/or stroke) as components of these com-
posite outcomes. Harm outcomes were also frequently
represented across assessments (except Joint Commis-
sion) including medical and surgical complications and
HAIs. Medical complications were occasionally grouped
with HAIs when the AHRQ patient safety indicator
(PSI) 90 was used; other medical complication measures
examined pressure ulcer rates, iatrogenic pneumothorax



Fig. 2 Frequency of (a) Donabedian categorizations and (b) percentage of STEEEP measures per assessment
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rates, in-hospital falls and trauma, and venous thrombo-
embolism (VTE) incidence. Surgical complications var-
ied greatly, but the most frequently identified measures
related to hip fracture treatment, hip and knee replace-
ments, and postoperative respiratory failure and wound
dehiscence rates. HAIs measures commonly included
catheter-associated urinary tract infections (CAUTIs),
Clostridium difficile (C. diff) infections, central-line asso-
ciated bloodstream infections (CLABSIs), methicillin-
resistant Staphylococcus aureus (MRSA) infections, se-
vere sepsis and shock, and surgical site infections (SSIs).
Timely care outcomes that reduce wait times or harm-

ful delays and efficient care outcomes that reduce cost
and unnecessary resource utilization, as adapted from
AHRQ and CMS definitions, were identified as common
STEEEP domains. Four (Hospital Compare, IBM, IPRO,
Joint Commission) assessments focused primarily on ED
throughput measures, and LOS was examined by two
assessments (IBM provided severity-adjusted LOS when
compared to unadjusted LOS by US News). ED through-
put measures considered median times from ED arrival
to ED departure for both admitted and discharged ED
patients as well as admit decision time, time to pain
management, time to fibrinolytic therapy, and patients
left without being seen.
Patient experience (patient-centeredness) outcomes

were identified in most assessments except Healthgrades
and Joint Commission. The results were derived from
survey questions using HCAPHS data; most were a com-
posite of multiple categories related to communication
from provider, patient-provider relationships, receiving
help when needed, controlling pain, cleanliness of room,
quietness of room, likelihood to recommend hospital,
and overall patient experience.
Equity-based measures were not stand-alone metrics

to demonstrate the remediation of differences in the



Fig. 3 (See legend on next page.)
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Fig. 3 Frequent quality domain (a) measure overlaps and (b) comparison of their weights among assessments a) Abbreviations: ED, emergency
department; HCAHPS, Hospital Consumer Assessment of Healthcare Providers and Systems. b) Descriptions of “Other” across assessments. Consumer
Reports: Other, efficient use of imaging process measures; Hospital Compare: Other, 4% efficient use of imaging and 4% effectiveness of care process
measures (e.g., patients assessed and given influenza vaccination; percentage of patients who left the ED before being seen; percentage of patients who
came to the ED with stroke symptoms who received brain scan results within 45 minutes of arrival; percentage of patients receiving appropriate
recommendation for follow-up screening colonoscopy; percentage of patients with history of polyps receiving follow-up colonoscopy in the appropriate
timeframe; percent of mothers whose deliveries were scheduled too early (1-2 weeks early), when a scheduled delivery was not medically necessary;
percentage of patients who received appropriate care for severe sepsis and septic shock; patients who developed a blood clot while in the hospital who
did not get treatment that could have prevented it; percentage of patients receiving appropriate radiation therapy for cancer that has spread to the bone).
IBM: Other, 10% operating profit margin (no mapping) and 10% adjusted inpatient expense per discharge for efficiency. IPRO: Other, weight not provided
for timely and effective 1) stroke care (thrombolytic therapy, antithrombolytic therapy by end of hospital day 2, VTE prophylaxis, discharged on
antithrombolytic therapy, anticoagulation therapy for atrial fibrillation/flutter, discharged on statin medication, stroke education), and 2) blood clot
prevention and treatment (VTE prophylaxis, intensive care unit VTE prophylaxis, incidence of potentially preventable VTE, anticoagulation overlap therapy,
unfractionated heparin with dosages/platelet count monitoring, warfarin therapy discharge instructions; safety, early elective delivery rates; efficiency,
spending per Medicare beneficiary and health care costs; structural HIT measures and imaging for efficiency and safety; efficiency, population health and
utilization costs; structural measures from county health rankings data on health factors and health outcomes related to preventive care for safety. Joint
Commission: Other, weight NP for process measures. Timely and effective 1) stroke care (thrombolytic therapy, antithrombolytic therapy by end of hospital
day 2, VTE prophylaxis, discharged on antithrombolytic therapy, anticoagulation therapy for atrial fibrillation/flutter, discharged on statin medication, stroke
education; assessed for rehabilitation, VTE discharge instructions, and 2) blood clot prevention and treatment (VTE prophylaxis, intensive care unit VTE
prophylaxis, incidence of potentially preventable VTE, anticoagulation overlap therapy, unfractionated heparin with dosages/platelet count monitoring,
warfarin therapy discharge instructions; safety, early elective delivery rates; safety and effectiveness of antenatal steroids; safety and effectiveness for
inpatient psychiatric services (admission screening, physical restraint, seclusion, and justification for multiple antipsychotic medications); safety and
effectiveness of preventive care for influenza immunization, tobacco use (screening, treatment provided or offered, treatment provided or offered at
discharge), hearing screening, alcohol use (screening, brief intervention provided or offered, or other drug use treatment provide or offered at discharge);
effectiveness of exclusive breast milk feeding; surgical care effectiveness and safety of urinary catheter removal and antibiotics within one-hour before first
surgical cut; safety and effectiveness, children’s asthma care, home management plan of care; and timely acute myocardial infarction measures (fibrinolytic
therapy within 30 minutes and primary percutaneous coronary intervention received within 90 minutes). Leapfrog: Other, 23.1% safety practice process
measures (leadership structures and systems; culture measurement, feedback, and intervention; identification and mitigation of risks and hazards; nursing
workforce; hand hygiene) and 11.5% HIT (computerized physician order entry and bar code administration) safety, timeliness, and efficiency. Notably, the
weights provided by Leapfrog only sum to 97.3% rather than 100%. US News: Other, weight NP for process measures on effectiveness (patient flu
immunization and worker flu immunization) and safety (noninvasive ventilation and transfusion); outcome measures on patient-centeredness and safety
(discharge to location other than patient’s home); structural safety measures related to information on board certifications and specialties, number of
patients (volume), nurse staffing, number of intensivists, and transparency (reporting of performance). Abbreviations: ED, emergency department; HCAHPS,
Hosptial Consumer Assessment of Healthcare Providers and Systems; HIT, health information technology; NP, not provided; VTE, venous
thromboembolism; -, not an included measure
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quality of health and healthcare across different popula-
tions in the communities that hospitals serve. Identified
equity measures included risk- and disease severity-
adjustments for covariates such as gender, geography,
and socioeconomic status (e.g., Medicare/Medicaid dual
eligibility as a proxy) and were used by five assessments
(Consumer Reports, Healthgrades, IBM, IPRO, US News)
in LOS, mortality, complications, and/or post-surgical
infection measures (Fig. 4a).
Measure developers, both government and non-profit,

provide endorsements using consensus and evidence-
based review. These recommended measures allow com-
parisons of performance to recognized standards for the
improvement of care and outcomes. Identified measures
were mapped to AHRQ and NQF endorsements
(Table 1). Using standardized quality indicators from the
AHRQ as benchmarks, patient safety indicators were in-
cluded by all assessments except the Joint Commission.
AHRQ inpatient indicators were used by all assessments
except IPRO, Joint Commission, and Leapfrog. AHRQ
prevention measures were only used by IPRO. Upon
examining NQF endorsements of AHRQ measures, all
assessments used at least one measure endorsed by NQF
in each AHRQ category.

Discussion
Hospital performance is often assessed beyond the exam-
ination of quality measures, including financial health and
employee health of the organizations being reviewed. This
study intended to examine quality domains (i.e., STEEEP)
and their use as part of hospital performance assessment,
and identify relationships, if any, between the two. Cover-
age and weighting of measures mapped to the STEEEP
framework varied across assessments, which indicates that
there is limited consensus on how to best measure hos-
pital quality. Moreover, disparate measures and methodo-
logical disagreement may foster cynicism and confusion
[9] among stakeholders that include patients, providers,
payers, purchasers, and policy makers. This does not mean
quality assessments should be disregarded, but that they
should be considered in the larger context of hospital
performance.
Our identification of evaluation-based studies that crit-

ically examined assessment methodologies determined



Fig. 4 Identifying hospital performance gaps in STEEEP across assessments (a) Summary of quality measures mapped to STEEEP across
assessments. No specific measures for equity were identified, but risk adjustment may have been done using equity-based variables; (b) Equity
measures represent an opportunity for improvement; additional considerations for new measures in quality are suggested. The color range key
represents the number of measures identified across all assessments where the darker color of blue indicates a higher frequency. While these
measures for equity consideration could also be considered measures of effectiveness, we suggest that the influence of variables such as race,
ethnicity, gender, socioeconomic status, and geography (at a minimum) on health and healthcare delivery outcomes could be further examined
here. This is an opportunity for stakeholders to evaluate relationships among various types of inequality with the hopes to identify mechanisms
and possible interventions to promote health equity in their communities
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that ranked or rated hospitals do not necessarily associ-
ate with quality [21, 25]; high performing hospitals did
not have better CMS-based outcomes compared to other
low performers. A suggested reason for this difference is
that performance may be skewed by factors not directly
related to quality such as patient volume, where high-
volume facilities had better ratings [23]. Moreover, a
number of other hospital-level characteristics, such as
academic tertiary care center status [35], have been
associated with poor performance on CMS-calculated
metrics [17, 35]. These examples demonstrate that no
assessment methodology is perfect, but each has its own
set of strengths to inform their intended audience for
the improvement of care and clinical outcomes.
Process measures should reflect evidence-based prac-

tices that systematically improve care and prevent nega-
tive outcomes. Frequently identified process measures
were primarily centered on the effectiveness of care;



Table 1 STEEEP quality domains according to the Donabedian framework with national endorsement mapping

Assessment Donabedian Category
(measure count)

STEEEP Quality Measures AHRQ Indicator(s)b

Consumer Reports Outcome (14) Effectiveness, Equitable a, Patient-
centeredness, Safety

Inpatient, Patient Safety

Process (2) Efficiency, Safety None

Healthgrades Outcome (34) Equitable a, Safety Inpatient, Patient Safety

Hospital Compare Outcome (43) Effectiveness, Efficiency, Patient-
centeredness, Safety, Timeliness

Inpatient, Patient Safety

Process (16) Effectiveness, Efficiency, Safety, Timeliness None

IBM Outcome (10) Effectiveness, Efficiency, Equitable a, Patient-
centeredness, Safety, Timeliness

Inpatient, Patient Safety

IPRO Outcome (59) Effectiveness, Efficiency, Equitable a, Patient-
centeredness, Safety, Timeliness

Patient Safety, Prevention

Process (17) Effectiveness, Efficiency, Timeliness None

Structural (5) Efficiency, Safety None

Joint Commission Process (37) Effectiveness, Efficiency, Safety, Timeliness None

Leapfrog Outcome (20) Patient-centeredness, Safety Patient Safety

Process (4) Safety None

Structural (4) Efficiency, Safety, Timeliness None

US News Outcome (7) Effectiveness, Efficiency, Equitable a,
Patient-centeredness, Safety

Inpatient, Patient Safety

Process (7) Effectiveness, Patient-centeredness, Safety None

Structural (4) NA, Safety None
a, equity-based measures used risk- or severity-adjustments in other STEEEP measures; b, at least one measure in AHRQ category was NQF endorsed. Abbreviations:
NA not applicable, NQF National Quality Forum
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these protocols to reduce the variation in care and im-
prove the safety and efficiency of healthcare delivery
were focused on VTE prevention and treatment, com-
munication practices related to education and discharge
information for continued therapeutics, and preventive
interventions including immunizations, screenings, and
management of care. The majority of assessments in-
cluded process measures in their methodology as they
are tied to reimbursement, accreditation requirements,
and/or state and federal mandates. However, providers
are pushing for more outcome metrics specific to the pa-
tients they serve in addition to process metrics [36].

Develop patient-centered outcome measures along the
continuum of care
Understanding patient outcomes is pivotal to provide
value-based care and allows the opportunity to refine and
improve care [37]. The majority of identified measures
focused on outcomes across safety and effectiveness; cur-
rently, less consideration is provided to improve patient-
centeredness, which should be equivalently emphasized in
hospital assessment. Patient experience outcome measures
were self-reported using HCAPHS surveys. These data
cover a range of interactions that patients have with the
healthcare system including care received from their doc-
tors, nurses, and staff. These are particularly important
measures as positive patient experiences are related to bet-
ter health outcomes including lower readmission rates
[38]; moreover, HCAPHS scores are commonly tied to
value-based reimbursement. However, measurable value is
generated by improving patient outcomes with particular
conditions across the comprehensive continuum of care,
and may involve multiple specialties at numerous care
sites rather than on individual patient encounters.
Hospitals’ value-based performance depends upon health

and healthcare received by its patient population prior to
and following the care delivered within hospital walls.
Measure developers should aim to incorporate outcome-
oriented and patient-centered viewpoints, using a combin-
ation of clinical, claims, and patient-reported longitudinal
data rather than using one dataset from a single site at one
snapshot of time in the patient’s receipt of care. A signifi-
cant roadblock to implementing these types of measures is
the inability to easily exchange healthcare data, a lack of
interoperability. Notably, the U.S. Department of Health
and Human Services have recently implemented two rules
(from the Cures Act and MyHealthEData initiative) (Avail-
able from: https://www.hhs.gov/about/news/2020/03/09/
hhs-finalizes-historic-rules-to-provide-patients-more-con-
trol-of-their-health-data.html) requiring both private and
public entities to share information between patients and
other parties in a private and secure manner. This access to

https://www.hhs.gov/about/news/2020/03/09/hhs-finalizes-historic-rules-to-provide-patients-more-control-of-their-health-data.html
https://www.hhs.gov/about/news/2020/03/09/hhs-finalizes-historic-rules-to-provide-patients-more-control-of-their-health-data.html
https://www.hhs.gov/about/news/2020/03/09/hhs-finalizes-historic-rules-to-provide-patients-more-control-of-their-health-data.html
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health information will help resolve interoperability barriers
when obtaining data required to support innovative
patient-centered outcome measures.

Gaps in measuring hospital quality: equity and efficiency
As patient-centered models and value-based payments
systems gain support, hospitals will need to monitor and
evaluate services received outside their walls for report-
ing purposes and effective care management from the
patient perspective. As such, hospitals will (and should)
be held accountable for health outcomes outside of their
facilities in the communities they serve. Although ad-
dressing health equity is difficult and will not be solved
by hospitals alone, hospitals play an important role in
community health and should attempt to address popu-
lation health concerns in their area; moreover, this will
require the reconsideration of how hospitals are incen-
tivized to provide care.
Monitoring of health inequities, observing differences

in health between subgroups within their community, is
essential to achieve health equity. Recently Hamadi et al.
(2019) demonstrated that healthcare quality measure-
ment does not adequately adjust for the differences in
serving these communities including access and afford-
ability, prevention and treatment, and avoidable hospital
use and cost; the level of minority presence and hospital
reimbursement policies influence referral region health
rankings [16]. Unfortunately there is limited consensus
on direct measures of health equity, but opportunities
exist to examine the relationship between population
groups that exhibit disparities in health and healthcare
delivery outcomes. Ideally, equity-related considerations
should be a part of every quality domain (i.e., the
remaining STEEP domains). Focusing on recommended
equity measures, or examining other equity-related mea-
sures, such as hospital workforce diversity, are places to
begin to address health equity. Healthcare is built on a
foundation of rapport and trust, and both are garnered
in part when providers emphasize cultural and linguistic
competency in health and healthcare decision-making
for their patients. Quality of care for a community can
be improved by building a diverse workforce that repre-
sents the community.
Increasingly, social determinants of health (SDoH) are

being recognized as important proxy measures of health
equity as well as supportive of value-based care. Yet
across assessments we find only one (IPRO) broached
health equity issues related to SDoH using access to care
data and percent inadequate social support. Preliminary
return-on-investment analyses [39–41] and policy rec-
ommendations [42, 43] prioritize collection of actionable
SDoH factors such as education, food, and housing to
reduce costs using targeted community-based interven-
tions. There are several US datasets, mostly public
survey-based surveillance data, that can be used to ex-
tract insights on diverse populations (e.g., racial, ethnic,
sexual/gender minority groups) and to assess health
equity and/or social determinants [44–47]. However in
order to develop richer and more diverse SDoH datasets,
incentives to track and share SDoH data are needed in
order to better achieve health equity in the context of
value-based care.
This viewpoint, that hospitals should use SDoH data

for the purposes of quality assessment of health equity,
re-orients the traditional role of the hospital from an in-
stitution designed to cure, to a health system supporting
population health. Arguably, this is not a simple task
given the highly fragmented nature of healthcare today
and payment incentives. However, there are some steps
hospitals can take. For example, most hospitals complete
a community needs assessment every three years to
help identify resource needs of their community and
develop programming, of which many relate to SDoH
variables such as education, food, and housing; these
gaps in care are addressed directly with local stake-
holders to improve healthcare. By addressing the needs
of the community, hospitals are taking a primary role
to improve the outcomes of the communities that they
serve. In doing so, there is greater value by addressing
SDoH, which are associated with substantial costs to
the healthcare system.
The transition towards measuring patient-centered out-

comes will also depend on how well healthcare and social
care can address the needs of those most at risk for poor
outcomes. Expanded consideration of equitable care
should influence the design of future quality measures,
which will require increased development and testing of
prevention and equity indicators. Potential publicly avail-
able equity measures (e.g., amenable mortality, life expect-
ancy, or potential lives lost) are discussed in Fig. 4b.
However, community surveillance-based measures will re-
quire standardized, accurate, and secure data platforms to
access a comprehensive view into the health of individual
patients. Additionally, the use of disaggregated datasets,
from multiple sources, to represent inequity dimensions
(e.g., socioeconomic, demographic, or geographic factors)
can facilitate data-driven policies, programs, or practices
to advance equity [48–50].
The ability of hospitals to support their communities

through wellness initiatives is dependent upon fiscal
solvency. Community benefit planning, including expan-
sion of health equity programs, requires investment
strategies dependent upon operating margins, which are
linked to performance-based incentives. Only one assess-
ment (IBM) provided insight into the financial health of
hospitals using an outcome measure of operating profit
margins, which was not mapped to STEEEP. Until policy
incentives are shifted, equity assessments will likely be
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de-prioritized as hospitals follow suit with CMS and
other guidelines for reimbursement.
An additional gap identified was fiscal insight into op-

erating efficiency, how hospitals balance the need for
quality with cost. These types of measures are increas-
ingly important with the trend toward value-based care.
This need is reinforced by the fact that 8% of US hospi-
tals are at risk of closing and 10% are considered fiscally
weak [51]. Only two assessments examined outcome
measures related to cost of care (case-mix and wage-
adjusted expense per discharge, IBM; and several cost
reports related to Medicare reimbursement among sev-
eral diagnosis related groups, IPRO).

Strategies to improve hospital performance assessment
Methodologies examining hospital performance were
identified as limitations to many assessments in this re-
view; the transparency and rigor of methodologies were
frequently noted as low. Evaluation-based research of
methodologies by peer-review to improve measure test-
ing, model improvements, and scoring would be valuable
for all assessments. Further, given the large quantity of
data required to derive assessments; the use of data-
driven analytics would increase study rigor. For example,
a semi-supervised machine-learning algorithm applied to
publicly-available quality measures for US hospitals pro-
vided a novel clustering and visualization method to
identify differences in performance that are typically ob-
scured by existing hospital rating systems [52].
Given the variety in types of hospitals examined, it is

challenging to provide an apples-to-apples comparison for
short-term acute care settings, so classification models to
create more homogeneous hospital groupings would be
advantageous. Additionally, artificial intelligence methods
such as machine learning algorithms could be used to im-
prove model performance, evaluate variables that are used
to create hospital grouping classifications, or identify fac-
tors that are associated with high-performance.

Strengths and limitations
This review has several strengths. First, this is a novel re-
view that examines assessments targeting a wide range of
audiences; while other articles have compared hospital rat-
ings [8, 9, 53, 54], none have objectively evaluated meth-
odologies related to the IOM quality framework.
Secondly, a rigorous, scoping methodology was applied in
our approach. An exhaustive literature search was con-
ducted for the time limit, including an evaluation of grey
literature and web-based content that prioritized sensitiv-
ity over specificity, revealing a lack of peer-review for all
assessments; however, some assessments were more trans-
parent in their methodology than others. An opportunity
exists for critical evaluation, including assessment of risk
model performance and information on measure
reliability and validity, by external reviewers to support
credibility and trustworthiness of hospital performance
measures.
Our results should be interpreted in the context of a

few limitations. This scoping review search was limited
in scope and comprehensiveness because only two years
of articles were reviewed; however, we felt this search
limit (2017–2019) was necessary in order to assess the
current landscape of hospital performance methodolo-
gies. Additionally, performance methodologies that ex-
amined less than 250 hospitals were excluded to provide
more generalizable results and as such, some relevant
studies may have been missed. Measure mapping to
Donabedian categories and the STEEEP framework had
moderate interrater reliability (0.69), but the research
team interpreted the measures using IOM definitions.
As such, there were instances of disagreement between
Donabedian categorizations made by the assessments
and our review as well as mapping to STEEEP. Similarly,
it was challenging to map measures exactly to AHRQ in-
dicators. Reviewers used a standardized approach for la-
beling, to be consistent when measure definitions were
not exact fits, but the domain and intent of the measure
was the same. An additional limitation was the depend-
ence on publicly available information during the chosen
time frame; some assessments had removed web con-
tent, did not have timely web content updates, or lacked
transparency to identify abstracted information and gaps
in data. Notably, our US News evaluation was limited to
the Procedures and Conditions rating report, but their
Best Hospitals Honor Roll includes the Specialty ranking
methodology; this approach allowed a more equivalent
comparison to the acute care hospitals being examined,
as no other assessments evaluated specialty hospitals.

Conclusions
There is a need for the standardization of consensus-
derived quality measures that reflect the changing land-
scape of value-based care and patient-centered health-
care models. While safety and effectiveness were
commonly measured quality indicators, there were less
frequent uses of efficiency and timeliness, and no direct
measures of equity were identified, only adjustments for
covariates. Quality measure developers should consider
patient-centered outcomes and include efficiency mea-
sures to assess cost and operating margins. Their impact
on a hospital’s ability to support the expansion of
equity-based programs, community-linked initiatives to
address SDoH, and health disparities issues that greatly
impact health and healthcare should be assessed.
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