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Abstract

Background—In the United States, disparities in surgical care impede the delivery of uniformly 

high-quality care to all patients. There is a lack of disparity sensitive measures related to surgical 

care. The American College of Surgeons Metrics for Equitable Access and care in SURgery 

group, through research and expert consensus, aimed to identify disparity-sensitive measures in 

surgical care.

Study Design—An environmental scan, systematic literature review and subspecialty society 

surveys were conducted to identify potential disparity-sensitive surgical measures. A modified 

Delphi process was conducted where panelists rated measures on both importance and validity. In 

addition to this a novel literature-based disparity-sensitive scoring (DSS) process was used.

Correspondence address: Elzerie de Jager, MBBS(Hons), PhD, Center for Surgery and Public Health, Department of Surgery, 
Brigham and Women’s Hospital, Harvard Medical School and Harvard T.H. Chan School of Public Health, Boston, MA, One Brigham 
Circle, 1620 Tremont Street, Suite 2-016, Boston, MA 02120, (elzerie.dejager@my.jcu.edu.au), 617-525-7300. 

Disclosure Information: Nothing to disclose.

Disclosures outside the scope of this work: Dr Schoenfeld receives royalty payments from Wolters Kluwer and Springer is an editorial 
board member at The Journal of Bone and Joint Surgery and is the Editor-in-Chief of Spine. Other authors have nothing to disclose.

Disclaimer: The content is solely the responsibility of the authors and does not necessarily represent the official views of the National 
Institute of Health.

HHS Public Access
Author manuscript
J Am Coll Surg. Author manuscript; available in PMC 2024 January 01.

Published in final edited form as:
J Am Coll Surg. 2023 January 01; 236(1): 135–143. doi:10.1097/XCS.0000000000000420.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Results—We identified 841 potential disparity-sensitive surgical measures. From these, our 

Delphi and literature-based approaches yielded a consensus list of 125 candidate disparity-

sensitive measure. These measures were rated as both valid and important and were supported 

by the existing literature.

Conclusion—There are profound disparities in surgical care within the United States healthcare 

system. A multidisciplinary Delphi panel identified 125 potential disparity-sensitive surgical 

measures which could be used to track health disparities, evaluate the impact of focused 

interventions, and reduce healthcare inequity.

Precis:

The American College of Surgeons Metrics for Equitable Access and Care in Surgery group aimed 

to identify disparity-sensitive measures in surgical care. A Delphi panel identified 125 potential 

disparity-sensitive measures which could be used to track health disparity, evaluate the impact of 

focused interventions, and reduce healthcare inequity.

Graphical Abstract
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Introduction

Social risk factors, such as socioeconomic status, rurality, race, and ethnicity play a 

major role in healthcare delivery.1,2 In the United States, socially at-risk patients receive 

lower quality healthcare and experience worse health outcomes when compared to other 

patients.1,2 These disparities in healthcare, including surgical care, represent one of the 

greatest challenges in achieving uniformly high-quality care.3–5

An underused tool for advancing health equity is performance measurement.6 In 2020, 

the Office for the Assistant Secretary for Planning and Evaluation recommended that 
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the Centers for Medicare and Medicaid Services include measures of health equity in 

public reporting and value-based purchasing programs.1,2 Measures of health equity, or 

disparity-sensitive measures, assess were defined as measures “…that accurately reflect 

disparities in surgical access or quality for a healthcare organization, and where the 

health care organization can reasonably be expected to influence important factors related 

to its performance.” The National Quality Forum (NQF) have developed criteria for 

identifying such measures.6,7 However, these criteria have not identified any disparity-

sensitive measures related to surgical care.

To identify a suite of disparity-sensitive surgical measures, the American College of 

Surgeons Metrics for Equitable Access and care in SURgery (ACS MEASUR) group was 

formed in collaboration with Eastern Virginia Medical School, Brigham and Women’s 

Hospital, the NQF, and the University of California – Los Angeles.8 A modified Delphi 

process was used to ascertain measures that represented disparities in high quality surgical 

care.9–16 The purpose of this study was to identify a suite of measures that would be tested 

empirically for evidence of disparities using real world evidence. This suite of metrics could 

then be used to guide quality improvement efforts and facilitate the development of targeted 

interventions aimed at eradicating surgical disparities.

Methods

Study design and participants

The UCLA-RAND modified Delphi method is an established technique to elicit quasi-

anonymous, structured opinions from a multidisciplinary group of experts with the goal of 

achieving consensus.9–16 In this context quasi-anonymous means that the panelists know 

one another, but only study staff will be able to see their opinions and judgment to 

enable analysis. Delphi panelists were invited from the ACS Health Disparities Standing 

Committee, the NQF Disparities Standing Committee, the National Institute of Health 

(NIH)-ACS Surgical Disparities Symposium attendees, and various non-profit, academic, 

and medical institutions. Seventeen panelists were selected and 13 agreed to participate 

in the study; this included representatives from national professional and quasi-public 

organizations including researchers, surgeons, other physicians, economists, historians with 

expertise in race in the United States, medical ethicists, and health policy experts. A $500 

honorarium was offered to each panelist, as well as covering all travel costs for in-person 

meetings. The Delphi process was conducted between May 2018 and October 2020. The 

project received ethics approval from the Partners Healthcare Institutional Review Board 

(2017P002831) and was considered IRB exempt at Eastern Virginia Medical School(18–

05-NH-0145) (LD Britt).

A modified Delphi process was conducted where panelists rated measures on both 

importance and validity. In addition, a novel literature-based disparity-sensitive scoring 

(DSS) process was used. Responses were collected from our expert panel with quasi-

anonymity, fed back their individual responses so they knew how their opinion related to 

the groups, and used statistical analysis techniques to interpret the data.
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Identifying potential measures

We identified a suite of potential disparity-sensitive measures by performing: 1) an 

environmental scan of existing surgical quality measures 2) a systematic literature review 

on surgical access8; and a survey of subspecialty surgical societies. The environmental scan 

included measures from peer-reviewed and grey literature, the NQF’s portfolio of endorsed 

measures, the Agency for Healthcare Research and Quality’s National Quality Measures 

Clearinghouse and National Guidelines Clearinghouse, and the Centers for Medicare and 

Medicaid Services Measures Inventory. The systematic literature review employed a broad 

PubMed search strategy, with the following terms: healthcare disparities, health status 
disparities and surgery (2008–2018). 8 A total of 1,375 original articles were screened and 

individual measures of surgical access disparities were extracted. A measure was defined 

as a quantitative primary or secondary study end point that demonstrated a statistically 

significant disparity.8

Thirteen surgical societies selected by our Expert Advisory Panel were surveyed: American 

Surgical Association, American Society of Anesthesiologists, American Society of Colon 

and Rectal Surgeons, American Association of Endocrine Surgeons, General Surgery, 

Society of Gynecologic Oncology, American College of Obstetrics and Gynecologists, 

American Academy of Ophthalmology, American Academy of Orthopedic Surgeons, 

American Thoracic Society, American Association for the Society of Trauma, Society for 

Vascular Surgery, and the American Urological Association. Measures suggested by the 

surgical societies were included in the suite of potential disparity-sensitive measures.

Recognizing the importance of addressing disparities across the continuum of surgical 

care, measures were categorized into the ACS five phases of surgical care: pre-operative, 

intra-operative, peri-operative, post-operative, post-discharge. A relative lack of access to 

surgical services may be a contributing factor to surgical disparities and as such surgical 

access was added as the sixth phase of surgical care.5

Importance rating

Before the first Delphi round, panelists were provided with an abbreviated summary of each 

measure’s specifications and asked to rate Importance on a 5-point Likert scale after reading 

the following prompt: “In your expert opinion, how important is this metric in identifying 

or addressing disparities in surgical access or quality?” Since we included surgeons and non-

surgeons, the question required a minor clarification to capture the appropriate perspective.

• For surgeons: When thinking about importance, consider how meaningful this 

measure is to you as a surgeon and how improving performance on this measure 

would reduce surgical disparities.

• For non-surgeons: When thinking about importance, consider issues like impact 

on health and how improving performance on this measure would reduce 

surgical disparities.

An option for “unable to rate” was provided for each measure, and if this option was 

selected it was not counted in the rating for that measure. The rating process was completed 

remotely via an online survey platform (Qualtrics). To reduce survey burden, panelists 
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were split into two groups, each rating one half of the measures. Measures with a mean 

importance rating for addressing disparities that fell below the 50th percentile were then 

excluded from further consideration.

Disparity-sensitive scoring description

Measures with a mean importance rating of 50th percentile or higher were then ‘scored’ 

using literature-based Disparity-Sensitive Scoring criteria, which was adapted for surgical 

measures from NQF criteria.6,7 The MEASUR DSS criteria contained five domains: Quality 

gap or Access gap (demonstrated disparities in quality or access based on literature), 

Impact (improving measure performance improves overall quality of care), Prevalence, 

Discretion (surgeons rely on clinical judgment versus practice guidelines), and Feasibility 

(improvement can realistically be achieved).

Each measure was reviewed by a member of the study group, and, for each domain, a 

summary of relevant peer reviewed literature was recorded. Measures were then assigned a 

point value for each criterion, based on the strength of the supporting literature. The sum 

of the five criteria was calculated for each metric; this was termed the Disparity-Sensitive 

Score. Each measure received a minimum score of zero (lack of disparity-sensitivity) and a 

maximum score of 12 (high disparity-sensitivity). Measures were excluded if they scored a 

total of less than six, or if they scored a zero on the Quality or Access domain (indicating 

that studies had been conducted and had found no disparities or gaps in quality of care).

Validity ratings rounds 1 and 2 stages

Panelists were provided with the disparity-sensitive scores and supporting literature 

summary for the first Delphi rating on validity. The panelists were asked to rate validity 

based on the materials provided and their own knowledge. Panelists were also asked to 

consider that a valid disparity sensitive measure must pass two validity bars: measures 

must be valid measures of quality and valid measures of disparity-sensitivity. To be a valid 

measure of quality, it must be strongly linked to an outcome that is important to patients, 

or an outcome needed to be linked to prior process. To be a valid Disparity-Sensitive 
Measure, it must accurately reflect disparities in surgical access or quality for a healthcare 

organization, which can reasonably be expected to influence important factors related to 

its performance. The following six criteria were provided to the panelists to consider when 

evaluating the validity of each measure.

1. There exists a large gap in access to or quality of the procedure/treatment in 

question.

2. The measure has a meaningful impact on patient quality of life and care.

3. The condition or procedure is prevalent in the disparity population.

4. The measure refers to a procedure that may have a high degree of discretion by 

the surgeon.

5. The measure is feasible to improve at a surgeon or organizational level.

6. The measure’s Quality Measure Status.
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Panelists were provided with each measure’s Quality Measure Status. This is a designation 

given to measures to distinguish well-vetted measures (quality indicators that are endorsed, 

specified, or validated by a quality organization) and measure concepts (quality indicators 

that were included in our potential suite of metrics, but were not endorsed, specified, or 

validated by a quality organization).

Ratings were conducted using a 9-point Likert scale with an unable to rate option. The rating 

was completed remotely via an online survey platform (Qualtrics). To reduce the burden of 

rating, the panelists were split into two groups and were given four weeks to complete the 

survey.

Panelists’ ratings were analyzed using the median rating and the dispersion of panel 

ratings.17 The number of panelists rating each measure fluctuated, based on how many 

panelists selected the ‘unable to rate’ response option. The median validity ratings were 

placed into terciles (median rating 1–3, 4–6 and 7–9). Median ratings were rounded up to the 

nearest whole number (recognizing that this was biased towards making measures valid).

The dispersion of panel ratings is an indicator of the level of disagreement between 

panelists. Measures with a wide dispersion of ratings indicate that the panelists disagreed. 

Disagreement was defined as 80% of ratings not falling within the same tercile of the 

observed mean.17 The number of ratings required to be in disagreement were rounded up to 

the nearest whole number (Figure 1).18

Measures that were rated not valid (median rating 1–3, not in disagreement) were removed 

from further consideration, and those rated as uncertain (median rating 4–6, or any median 

rating in disagreement) were re-rated in a second Delphi round. Measures rated valid 

(median rating 7–9, not in disagreement) were included in the final suite of measures.

The second validity rating round was conducted as an in-person in Dallas, Texas on April 

13th, 2019. Participants unable to attend in-person were invited to join by videoconference. 

In-person meetings allow the ‘Estimate-Talk-Estimate’ process which allows experts to 

interact, allowing clarification on matters and justification of viewpoints. Limiting the 

potential for bias and avoiding the influence of dominant participants in the face-to-

face group was achieved by effective group leadership and quasi-anonymous voting 

procedures.19 All panelists were invited to discuss and re-rate measures.20 Panelists were 

provided with individual rating sheets which depicted each measure’s title, Quality Measure 

Status, DSS, dispersion of validity ratings, their own individual rating, and the panel median 

rating (Figure 2). To minimize the impact of “groupthink” on biasing the ratings towards a 

group consensus, panelists re-rated measures independently after discussion.

Of the 13 panelists, six were able to attend the meeting; two panelists attended the meeting 

in person and four panelists joined remotely by videoconference. To reduce survey burden, 

panelists were split into two groups (one of six, and one of seven) for the importance rating 

and for the first validity rating. As such the number of panelists rating the measures in each 

round was consistent (six-seven panelists).
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Panelists’ ratings were analyzed on the median rating, and the dispersion of panel ratings, as 

was done for the first validity rating. Measures that were rated as uncertain or not valid were 

removed from further consideration.

Results

There were 841 potential disparity-sensitive measures: 350 from the environmental scan, 

223 from the literature review, and 268 from the surgical society surveys (Figure 3). This 

included performance measures, measure concepts, survey instruments, study outcomes 

demonstrating disparities for a population, and novel surgical society suggestions. Many of 

the measures had not been specified or validated. Measures spanned all surgical specialties 

and phases of surgical care (access to care, pre-operative, peri-operative, intra-operative, 

post-operative, and post-discharge).

Importance ratings

Measures from the environmental scan and literature review (573 measures) were rated by 

panelists on importance as a disparity measure. Measures suggested by the subspecialty 

society surveys were all deemed to be important. There were 307 measures excluded: 261 

measures with a mean rating below the 50th percentile of 3.8 out of 5, and 46 duplicative 

measures.

Disparity-sensitive scoring

A total of 534 measures, including 266 measures rated as important, and 268 subspecialty 

survey recommended measures, were scored using the DSS scoring criteria. There were 

83 measures excluded; 59 measures which scored a total DSS less than six, 11 measures 

which scored a zero on the quality or access domain, and 13 duplicate measures. In addition 

to these, 22 measures were removed due to being hospital level indicators, population 

screening measures, non-surgical measures, and survey instruments.

Validity ratings round 1 and round 2

Panelists rated 429 measures on validity; 159 were rated as valid, 270 were rated as 

uncertain, and no measures were rated as not valid (Figure 4). After discussion, it was 

determined that the focus of this project was on identifying rather than developing quality 

measures, and thus 228 measure concepts (quality indicators that are not endorsed, specified, 

or validated by a quality organization) were removed from further consideration. In addition, 

four measures examining hospital level characteristics and two duplicates were removed. A 

total of 195 measures remained; 90 were categorized as valid, and 105 were categorized as 

uncertain.

There were 105 measures that were re-rated on validity; 35 deemed to be valid and 70 were 

deemed to be not valid (Figure 5).

Suite of Candidate Disparity-Sensitive Measures

This process generated 125 candidate disparity-sensitive measures: 90 from the first validity 

rating and 35 from the second validity rating (Supplemental Digital Content 1). Each 
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of these measures had been rated as both important and valid by the panelists and had 

peer reviewed literature (DSS) supporting them as potential disparity-sensitive measures. 

Twenty-two measures spanned all surgical specialties. The remaining measures were 

surgical specialty specific; cardiothoracic surgery (31), vascular surgery (14), obstetrics and 

gynecology (13), general (12), gynecologic oncology (11), orthopedic (7), ophthalmology 

(6), neurosurgery (5), pediatric surgery (3), and colorectal surgery (1). The measures 

spanned across all phases of surgical care; access to care (13), pre-operative (12), peri-

operative (13), intra-operative (5), post-operative (55), post-discharge (24), and multiple 

phases of care (3).

Discussion

This work identified 125 potential surgical disparity-sensitive measures. Validation of 

the measures as disparity-sensitive was achieved via expert determination. Prior to 

these measures being implemented by surgical care providers, health systems or quality 

organizations, more work is necessary to assess their performance in a clinical context and 

ascertain their capacity to address existing disparities in surgical care.

Defining validity

We focused on identifying disparity-sensitive measures from existing validated quality 

measures, rather than developing these measures solely for the purposes of detecting 

disparities in healthcare. Panelists were asked to ensure selected health equity measures 

achieved a two-pronged definition; a valid measure of quality and a valid disparity-sensitive 

measure. However, there may be merit in developing measures for the specific purpose of 

detecting disparities. A disparity-sensitive metric may not have to be a valid measure of 

healthcare quality.

Surgical access

In examining only validated measures of quality for disparity-sensitivity most surgical 

access measures were removed; in the final suite there were only 13 measures that captured 

surgical access. Numerous studies have found correlations between lack of or delayed access 

to surgical care, complications21–25, and mortality.26–31 The surgical access literature review 

identified 223 study outcomes demonstrating disparities for a population.8 There is a need to 

develop more disparity-sensitive surgical access measures.32 The current suite of measures is 

unlikely to address critical issues in the disparity landscape, such as healthcare segregation 

(i.e., the clustering of minority and patients of low socioeconomic status at lower quality 

hospitals).

Distribution of measures by surgical specialty

The final suite of measures did not equally represent all surgical specialties. Almost a 

quarter of the measures selected were in the field of cardiothoracic surgery, whilst there 

were no measures pertaining to certain surgical specialties (i.e., oral and maxillofacial, 

otolaryngology, plastic, and urology). Some specialties, such as cardiothoracic surgery, have 

many well developed and well-studied quality measures, and our Delphi panelists may have 
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had more familiarity with these. This likely resulted in a bias towards selecting measures 

from specialties with well-established quality metrics.

Discretionary surgery

One of the six criteria which were provided to panelists to consider when evaluating the 

validity of each measure was whether the measure refers to a procedure that may have 

a high degree of discretion by the surgeon. This criterion was established as there was 

a concern that there tends to be greater disparities in discretionary surgical procedures 

compared with non-discretionary. However, there may be disparities in non-discretionary 

surgeries. The final suite of measures relate to both discretionary and non-discretionary 

surgical procedures, although the suite may be skewed towards discretionary procedures due 

to the evaluation criteria.

Upstream disparities

Disparities in surgical care provision may stem from upstream disparities, differing access 

to surgical care and differing quality of surgical care provision. This project examined areas 

that healthcare organizations have traditionally focused on improving; surgical access and 

quality. There are potentially additional measures of upstream disparities that healthcare 

organizations can influence. Future efforts addressing surgical inequities should examine 

how to identify, measure, and impact environmental influences on disparities in surgical 

care.

There are many upstream factors that may result in disparities in surgical care. For example, 

patients with social risk factors tend to have higher rates of medical comorbidities and 

may have higher surgical risk profiles. Institutional, societal and structural racism may 

each impact disparities in surgical access and care, such as when underlying segmentation 

of the insurance market may adversely affect low-income racial and ethnic minority 

patients.33 There are also environmental influences on the incidence of surgical disease; for 

example, socially at-risk patients have higher rates of surgical procedures for firearm related 

injuries. These upstream disparities must be considered when identifying, implementing, and 

interpreting the results of disparity sensitive surgical measures.

Next Steps

Going forward, we envision a process whereby the performance of the surgical measures 

identified here can be assessed to determine their ability to accurately identify healthcare 

disparities as a springboard to recommending their adoption by quality organizations, 

societies, healthcare providers and third-party payers. This would necessitate large scale 

data, that cuts across systems with appropriate levels of clinical and social variation in the 

substrates used to support such investigation. A final phase would require the assessment 

of such measures on reducing or eliminating disparities once they are implemented. In 

parallel, additional work is called for to develop measures that can address other known 

contributors to disparities in surgical care that are not accounted for in this battery of 

surgical measures, such as implicit bias, representation in healthcare and issues around 

hospital-level segregation.
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Conclusions

We present the results of a multidisciplinary Delphi panel that identified 125 potential 

candidates for disparity-sensitive surgical measures. These measures represent a robust 

battery that could be deployed to track disparities in surgical care across healthcare 

organizations, evaluate the impact of tailored interventions, and reduce healthcare inequity.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Disagreement parameters for rating validity.
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Figure 2. 
An example of how the rating sheet information was presented to the panelists. DSS, 

disparity-sensitive score.
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Figure 3. 
Roadmap of Metrics for Equitable Access and care in SURgery project.
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Figure 4. 
Summary table of the median ratings and rating dispersion (agreement/disagreement) of the 

first Delphi validity rating round.
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Figure 5. 
Summary table of the median ratings and rating dispersion (agreement/disagreement) of the 

second Delphi validity rating round.
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