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Abstract
Purpose The AAMC has expanded its focus on healthcare disparities training during undergraduate medical education 
(UME). Currently, no standardized published curriculum dedicated to surgical disparity training exists. Therefore, our 
purpose was to develop, implement, and evaluate a novel Surgical Disparities Curriculum to equip medical students to 
recognize peri-operative disparities.
Methods The Surgical Disparities Curriculum was developed based on the Surgical Disparity Framework created by the 
NIH-American College of Surgeons Summit on Health Disparity using Kern’s Model of Curriculum Development. The 
curriculum includes four components which are illustrated in Fig. 1: (1) a pre-session review of a journal article and multi-
media adjunct highlighting one category within the framework, (2) a didactic session highlighting key elements of the state 
of surgical disparities and teaching the NIH-ACS framework, (3) a review of a clinical vignette and articles highlighting a 
framework factor, and (4) a discussion session applying all elements of the framework to disparities identified in pre-session 
materials, clinical vignette, and personal clinical experiences. The curriculum was administered at a single large academic 
institution to 223 third-year medical students. Curriculum evaluation was performed using Kirkpatrick’s Model of Training 
Evaluation and included post-participation surveys to evaluate participant reaction to the curriculum as well as pre- and 
post-course assessments to evaluate learning. Results were pooled and a Fisher’s exact test or independent samples t test 
was used for relevant analysis with p < 0.05 considered significant. Thematic analysis, using common word groupings, was 
also performed on post-survey comments.

Results Participants stated they had prior dedicated training in recognizing health disparities integrated throughout the UME 
curriculum during pre-clinical (83%) and clinical (89%) experiences. Only 31% of students agreed surgical disparities had 
been discussed during their rotation prior to curriculum implementation. After curriculum participation, 90% of students 
endorsed an improved understanding of surgical disparities in healthcare and there was a 20% improvement in self-reported 
identification of peri-operative disparities from 68 to 88% (20% [CI 12–28%], p < 0.0001). Participation in the curriculum 
also resulted in knowledge acquisition with students scoring better (78% v 59% at baseline; p < 0.0001) on post-participation 
assessment.
Conclusion The Surgical Disparities Curriculum provides a novel solution for bridging the gap in training medical students 
to recognize disparities in the care of surgical patients. Future work will be done to assess long-term retention and behavioral 
changes because of our intervention. In addition, we will be working on the translatability of our curriculum to other institu-
tions with the goal of training clerkship students across the country to better recognize surgical disparities.
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Introduction

Surgical disparities describe differences in surgical dis-
ease burden, access to appropriate surgical treatment, and 
decisions regarding surgical interventions—all of which 
disproportionately impact socially disadvantaged popula-
tions, including those of a lower education and socioeco-
nomic status [1–4]—which leads to disparate outcomes. 
Social determinants of health and healthcare disparities 
play a critical role in shaping these patient outcomes—
with those patients of disadvantaged and marginalized 
communities [5] at an increased risk of chronic disease, 
mortality, morbidity, and worse post-operative outcomes 
[4, 6–9]. In fact, recent data show that up to eighty to 
ninety percent of healthcare outcomes can be attributed to 
social determinants of health—with medical care account-
ing for the paltry remainder [10]. Therefore, it is essential 
to address these healthcare disparities to improve health-
care outcomes in surgical patients. To do so, it is vital to 

equip our future physicians with the tools they need to 
identify and address peri-operative disparities. We have, 
therefore, created a novel Surgical Disparities Curriculum 
for medical student education to address this gap.

There continues to be a paucity in the recognition of dis-
parities in surgical care, as evidenced by a 2016 American 
College of Surgeons survey which found that less than one 
in four surgeons make an effort to investigate disparities in 
their own surgical practice [6]. The majority reported that 
racial and ethnic disparities in care were primarily due to 
patient-level factors alone [6], further illustrating the lack of 
understanding of the often complex and multifactorial deter-
minants of health that contribute to disparities [3]. Although 
the intersection of healthcare disparities and surgery is a rel-
atively nascent topic, there has been a tremendous increase 
in research demonstrating the correlation between social 
determinants of health and surgical outcomes in the last 
decade [1, 4, 8, 11–15].

Despite this growing body of literature, surgical dis-
parities continue to persist—highlighting the need to 

Fig. 1  Outline of novel Surgical Disparities Curriculum for Medi-
cal Students. Pre-session preparation includes a survey and a guided 
reading with a relevant journal article and a multimedia adjunct. Next 
is a didactic session that introduces a Surgical Disparities Framework 
established by the ACS in 2016 and gives students a background in 
the language of discussing disparities. Next is a clinical vignette that 

highlights a framework factor and several disparities of interest. This 
is followed by a guided discussion on the pre-session materials, the 
didactic component, and the clinical vignette within the framework 
accompanied by a discussion on how to apply the framework and 
identify and prevent disparities. This was followed by a post-session 
survey
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create solutions that identify and address surgical dispari-
ties in impactful ways that benefit patients and mitigate their 
increased risk for disability and death.

The first step to addressing disparities is understand-
ing them. The American College of Surgeons developed a 
comprehensive framework in 2016 to better conceptualize 
disparities in surgical care by categorizing disparities into 
five factors including: patient factors, provider factors, sys-
tem and access issues, clinical care and quality, and post-
operative care and rehab [3]. By applying a comprehensive 
framework to identify and address surgical disparities, we 
can work toward more equitable and effective care for all 
patients [16].

Medical education plays a key role in training healthcare 
professionals to identify and address social determinants of 
health [17, 18]. Though the AAMC recommends that educa-
tion on social determinants of health are included in medi-
cal school curricula [19], there are few known dedicated 
curricula regarding disparities in surgical care, and much of 
the education on healthcare disparities is limited to the pre-
clinical years [20]. However, it is not enough to limit educa-
tion on health disparities and inequities to discrete courses, 
but must be integrated into every facet of education from 
the pre-clinical years to bedside [19, 20] to have a discern-
able impact. Dedicated education is especially limited in the 
surgical clerkship of undergraduate medical education and, 
in addition, many medical students report being influenced 
by provider biases as a hidden impact of surgical education 
during the clerkship years [21], which highlights a signifi-
cant need in combating disparities in the surgical sphere.

Currently, only a few examples of early piloted curricula 
exist, which are further detailed below. In an example of ser-
vice learning, Janeway et al. describes a study where medi-
cal students spent time educating surgical inpatients about 
their surgical conditions, while simultaneously practicing 
how to screen for social determinants of health. Throughout 
their medical school career, students reported an increased 
confidence in both interacting with patients and assessing for 
social determinants of health [22]. Goodsell et al. describes 
an equity-focused module regarding disparities in prostate 
cancer which included preparatory material, a patient case, 
and an interactive discussion session. Post-tests after the 
intervention indicated that students reported an improvement 
in their knowledge and framing of surgical disparities [23]. 
Rhodin et al. examines a 10-month intervention where medi-
cal students followed the management of surgical oncology 
patients and spent time understanding the challenges faced 
by this population [24]. And finally, a group at the University 
of Pennsylvania was one of the first of their kind that insti-
tuted a longitudinal curriculum that spans a wide variety of 
surgical equity related topics to a voluntary group of medical 
students and residents and demonstrated an improved ability 
to advocate for surgical equity [25]. However, the group was 

only able to administer the curriculum on a voluntary basis 
and to a small cohort of twenty-four. Although these studies 
are good steps toward implementing disparity education in 
surgery, there remains a lack of a general Surgical Dispari-
ties Curriculum that has been implemented institution-wide. 
In addition, no curricula or studies have been evaluated on a 
long-term basis on improvement in graduate medical train-
ing or patient outcomes.

In this paper, we demonstrate how we have developed, 
implemented, and evaluated a novel general surgical dispari-
ties module that was integrated into the third-year clerkship. 
Our goal was to train medical students to be more comfort-
able in identifying and addressing the social determinants 
of health that contribute to the peri-operative disparities in 
surgical patients.

Methods

 I. Curriculum design and development: Our Surgical 
Disparities Curriculum was developed based on the 
Surgical Disparity Framework created at the Ameri-
can College of Surgeons in 2016 which illustrates five 
factors for framing and discussing surgical dispari-
ties. These five factors are: patient factors, provider 
factors, system and access issues, clinical care and 
quality, and post-operative care and rehab [3]. We 
used Kern’s Model of Curriculum Development [26], 
knowledge from resident and staff experiences, as 
well as influence from content area experts to design 
our curriculum.

A. Problem identification: [26]: Our surgery resident 
DEI (diversity, equity, and inclusion) committee 
determined a need for the curriculum from infor-
mal medical student requests and faculty feedback. 
Although students received education in their pre-
clinical years at this institution, no formal education 
in surgical disparities existed. In addition, no formal 
discussion about healthcare disparities was present 
in the surgical clerkship.

B. Targeted needs assessment [26]: A formal pre-ses-
sion survey was given to highlight the targeted need 
for helping our medical students to identify dispari-
ties in the peri-operative care of their patients. Stu-
dents were asked if they felt comfortable identifying 
disparities in the care of their peri-operative patients 
and furthermore if disparities had been discussed in 
their clerkship thus far.

C. Goals and objectives [26]: The DEI resident com-
mittee met and clarified three overarching short- 
and long-term goals: (1) to train future physician 
and surgeons to recognize how surgical disparities 
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impact the patients they serve, (2) to reinvigorate 
humanism in the care of surgical patients through a 
better understanding of surgical disparities, and (3) 
affect long-term patient outcomes through improved 
recognition and mitigation of surgical inequities.

D. Educational strategies [26]: Resident members 
of the DEI committee met with faculty leaders in 
medical student education to formulate the design 
of the curriculum. Our institution has a collection 
of recorded cases taken from a series of disparity-
related morbidity and mortality conferences begun 
by our institution as a first step to recognizing and 
mitigating disparities in surgery [27]. The recorded 
cases and clinical scenarios were divided into the 
different framework factors described by the ACS 
Surgical Disparity Framework [3]. To start with, 
three modules were created to pilot the curriculum. 
This was based on the availability of resident and 
staff expertise and materials to create the module. 
Currently the creation of more modules that high-
light each of the framework categories is underway. 
The modules created, thus, far are better visualized 
in Table 1. The curriculum included in these mod-
ules include four key components: (1) a pre-session 
review of a journal article and multimedia adjunct 
highlighting one category within the framework, (2) 
a standardized didactic session reviewing the NIH-
ACS approved framework for surgical disparities 
[3], (3) a review of a clinical vignette highlighting 
a surgical disparity, and (4) a discussion session 
applying the framework to disparities identified in 
pre-session materials, clinical vignette, and personal 
clinical experiences. The details of the curriculum 
design are further elucidated below:

 i. Pre-session survey: Prior to the session, a 
survey was sent via email asking students 
to describe their current experiences with 
education on healthcare disparities, their 
experiences in identifying healthcare 
disparities in their surgical patients, 
and knowledge questions about surgi-
cal disparities and the Surgical Dispari-
ties Framework. Students were then al-
lowed to choose one of the three specific 
modules detailed above in Table 1. The 
module with the most votes was the one 
given during the session. Students were 
then given the associated academic jour-
nal article and multimedia adjunct such as 
a video, a news source, or book chapter 
related to the scenario to read prior to at-
tending the session. The pre-test survey is 
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available to be viewed in the Supplemen-
tary Information.

 ii. Didactic session: This was the first part 
of the in-person session. This 10-min di-
dactic session was intended to be a primer 
on the state of surgical disparities. We 
started with a brief review of the basic 
vocabulary, definitions, and concepts of 
healthcare disparities as it relates specifi-
cally to surgical disease and management. 
In addition, we give an overview on the 
state of disparity research and education 
in surgery and introduce the conceptual 
framework for recognizing and discussing 
surgical disparities which was established 
by the ACS in 2016. The framework con-
tains five factors: patient factors, provider 
factors, system and access issues, clinical 
care and quality, and post-operative care 
and rehab [3] which were canvassed in 
detail and specific examples of each fac-
tor in the surgical setting were discussed.

 iii. Clinical vignette: A 5–6-min presenta-
tion of a clinical vignette was adapted 
from one of our morbidity and mortality 
conferences [27] and played. The vignette 
highlighted the disparity factor that the 
students chose to focus on discussing in 
their pre-session survey.

 iv. Discussion and application: The remain-
der of the session is a guided discussion 
where the framework was used to discuss 
the article, the multimedia adjunct, the 
clinical vignette, and finally bring in clin-
ical experiences the students had faced so 
far in the first half of their clerkship. The 
academic journal article was discussed 
first using the PICO (patient, interven-
tion, comparison, outcome) framework 
[33] as an acronym to better understand 
the article by working through identifying 
the patient or problem, the intervention, 
the comparison(s) of interest, and the out-
come that resulted. We then highlighted 
the outcomes and limitations of the study 
and how these could be applied to clinical 
practice. The clinical vignette and multi-
media adjunct were similarly discussed. 
The discussion then transitioned to the 
students’ subjective experiences on the 
rotation thus far. A focus was placed on 

framing the disparities they identified in 
the discussion using the surgical frame-
work taught during our didactic session. 
The last part of the discussion was dedi-
cated to defining how the students could 
make changes in their clerkships by (1) 
improving and increasing their personal 
interactions with their patients, (2) creat-
ing strategies for discussing barriers of 
care and social determinants of health 
with their patients, and (3) discussing 
their findings with their teams to help 
improve the care of their patients. In line 
with these goals, the students were given 
a question bank for how to ask their pa-
tients about various social determinants 
of health. This toolkit was presented at 
the 2022 Ochsner Chapter of Gold Hu-
manism Honor Society Healing the Heart 
of Healthcare Conference [19] and is 
available in the Supplementary Informa-
tion.

F. Implementation [26]

 i. Setting: This course took place at a large 
academic institution in an urban and sub-
urban environment with a diverse patient 
population. Each clerkship (spanning 
two months) was split up into 3 groups 
of 10–20 students each. The curriculum 
was given halfway between the clerkship. 
Two of the groups were on the main cam-
pus and the curriculum was delivered in 
person in a small classroom setting. The 
remaining group comprised students from 
various external campuses and this ses-
sion was given virtually. A total of 16 
sessions spanning from September 2022 
to July 2023 were given with 5 sessions 
given virtually.

 ii. Participants: All students were required 
to participate in the curriculum. The cur-
riculum was administered to a total of 
223 third-year medical students’ halfway 
through their 2-month surgical clerkship. 
A pre-session survey was completed by 
221 students for a response rate of 99%. 
This curriculum was offered halfway 
through the rotation, so we could assess 
how students felt about how disparities 
were addressed and how comfortable they 
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felt addressing disparities before the im-
plementation of our session. Data were 
collected from September to July over 
the course of 16 sessions. A total of 52 
students completed the session virtually. 
Post-session surveys were completed by 
all students at the end of the in-person or 
virtual session.

 iii. Facilitators: Facilitators included resident 
members of the DEI committee and staff 
surgeons that head the medical student 
clerkships. Those heading the discussion 
session were given a standardized set of 

materials and discussion questions to fa-
cilitate the didactic session and discus-
sion.

G. Evaluation [26]: Our curriculum was assessed using 
Kirkpatrick’s Levels of Evaluation [34, 35]. We 
started off by assessing reaction by asking whether 
learners enjoyed and benefited from our curriculum 
with a series of questions employing a standard Lik-
ert scale. Next, we assessed if they had any knowl-
edge acquisition with a series of questions over the 
didactic portion of the curriculum. This survey is 
available in the Supplemental Information.

 II. Statistical analysis: Surveys created with Qualtrics 
were used to collect the data and exported into an 
excel document. All analyses were done using 
Microsoft Excel. PivotTables were employed for 
explanation of demographics as well as to analyze 
Likert-style questions. Personal identification was 
not collected to protect student anonymity and data 
were, therefore, pooled for analysis. An independent 
samples Student’s t test was employed to assess the 
difference in knowledge scores. Fisher’s tests were 
performed to determine if there was a significant 
difference in Likert scale responses when grouping 
the responses into an affirmative response (group-
ing “strongly agreed” and “agreed”) and a negative 
response (grouping “disagreed” and “strongly disa-
greed”). Fisher’s tests were performed with both the 
“Neutral” responses excluded and included as a nega-
tive response. A p < 0.05 was considered significant. 
Thematic analysis was done using an iterative pro-
cess. Initially, the data were reviewed, and data were 
coded to represent overarching messages. A review-
ing of the coded data resulted in the development of 
several themes including: “awareness,” “advocate,” 
“ask”, “empower”, and “bias”. The final data were re-
analyzed with these grouped “themes” by reviewing 
the 83 comments left by the medical students in the 
post-session survey using Excel’s word-search and 
the “countif” function. The relevant comments were 
grouped by these words as “themes” to be displayed 
in the final report.

 III. Figures/tables/graphs/surveys: Figures were cre-
ated using biorender.com. Graphs were created in 
Microsoft Excel. Tables were created in Microsoft 
Word. Surveys were created using Qualtrics. Since 
responders did not answer every question, the total 
“n” responses for each question are displayed in the 
table or figure legends.

Table 2  Demographic data of medical students undergoing the cur-
riculum intervention

Category Breakdown Count (%)

Race (n = 183) Caucasian 115 (63)
Black or African 12 (7)
American Indian/Alaskan Native 1 (< 1)
Asian 34 (19)
Middle Eastern/North African 7 (4)
Mixed Race 5 (3)
Prefer not to say 9 (5)

Ethnicity (n = 183) Hispanic 22 (12)
Non-Hispanic 154 (84)
Other 1 (1)
Prefer not to say 6 (3)

Gender (n = 182) Male 84(46)
Female 94(52)
Transgender 1(1)
Prefer not to say 2(1)

Desired future spe-
cialty (n = 221)

Anesthesiology 22 (10)
Emergency medicine 11 (5)
Family medicine 9 (4)
General surgery 11 (5)
Specialty surgery 41 (18)
Internal medicine 37 (17)
Neurology 8 (4)
OB-Gyn 12 (5)
Pediatrics 22 (10)
Psychiatry 6 (3)
Radiology 7 (3)
Other 6 (3)
Do not know 29 (13)
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Results

Cohort characteristics

All students completing the medical student clerkship were 
required to participate in the curriculum. Two hundred and 
twenty-three students participated in the curriculum at our 
single institution from September 2022 through July 2023 
in sixteen sessions utilizing three different modules with 
five sessions given virtually using an online platform (a 
total of fifty-two students). The sessions were adminis-
tered as a part of the third-year surgical clerkship halfway 
through the rotation. The breakdown of the demograph-
ics and future specialty of interest are detailed in Table 2, 
which includes the total “n” that completed the answers 
to each question in the pre-session survey. The cohort is 
a heterogenous population that nonetheless largely com-
prises those that identify as Caucasian and Non-Hispanic 
which is reflective of the population of the state of this 
study. Of the group, approximately a quarter of the cohort 
is directly interested in a field that involves surgery and 
peri-operative care and management.

There is good exposure to disparities education 
in UME, but not in the surgical clerkship

In the pre-session survey, participants were asked about 
their exposure to healthcare disparity education in both their 
pre-clinical and clinical medical school years (Fig. 2). Par-
ticipants stated they had prior dedicated training in health 
disparities integrated throughout the UME curriculum dur-
ing pre-clinical (83%) and clinical (89%) experiences, which 
demonstrates an overall good exposure to disparity educa-
tion in UME.

The next set of questions displayed in Fig. 3 looked spe-
cifically at surgical disparities. Only 31% of students agreed 
surgical disparities had been discussed during their rotation 
thus far. Furthermore, only 68% felt comfortable identifying 
social determinants of health in their surgical patients at the 
halfway point of the rotation.

Improved recognition of disparities

After curriculum participation, 90% of students endorsed 
an improved understanding of healthcare disparities and 
88% stated they felt more aware of the disparities they 

Strongly 
Agree
29%

Agree
54%

Neutral
14%

Disagree
3%

Exposure to Disparity Educa�on in 
Pre-clinical UME training

Strongly 
Agree
42%

Agree
47%

Neutral
10%

Strongly 
Disagree

1%

Exposure to Disparity Edcua�on in 
Clinical UME Experiences

89% 
83% 

Fig. 2  (n = 208) Disparity Education in UME: The graph on the 
left demonstrates that 83% of participants felt that they “agreed or 
strongly agreed” that they had exposure to disparities education dur-
ing their pre-medical undergraduate medical education while the 

graph on the right demonstrates that 89% of participants “agreed or 
strongly agreed” that they had exposure to disparities education dur-
ing their clinical undergraduate medical education experiences
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had seen on their surgical rotation thus far (Fig. 4). There 
was a significant improvement in self-reported identifi-
cation of social determinants of peri-operative health—
improving significantly by twenty percent from 68% to 
88% after implementation of our curriculum [Fisher’s 
exact test: p < 0.0001, 20% (95% CI: 12%-28%)] (Fig. 5). 
This difference is still significant when excluding “neu-
tral” responses with 97% reporting that they “agreed or 
strongly agreed” that they felt comfortable identifying 
peri-operative disparities on the post-test compared to 
88% on the pre-test (p = 0.0023).

Improved knowledge acquisition

We asked a series of questions both in the pre- and post-ses-
sion surveys that assessed topics that were discussed during 
our didactic portions and guided discussion.

Pooled scores of all participants presented as a percentage 
score showed that on the pre-test (n = 197 responders), the 
average score was 58.9% ± 20.5%.On the post-test (n = 201 
responders), the average score was 78.3% ± 19.9% which 
represents a significant knowledge acquisition (p < 0.0001) 
(Table 3).

Virtual sessions overall did not diminish overall 
benefit 

Of the 223 participants, 52 participated in the session virtu-
ally. Analyses comparing the Likert-style responses of vir-
tual and in-person responders are shown in Table 4. 

Seventy-seven percent of students in the virtual session 
“agreed or strongly agreed” that they had an improved 
understanding and framing of surgical disparities as 
compared to 93% in the in-person session (p = 0.0014). 
However, when “neutral” responses were excluded, this 
difference disappears with 97.56% of virtual respondents 
and 98.77% of in-person respondents reporting that they 
had an improved understanding and framing of surgical 
disparities (p = 0.4937). Seventy-nine percent of students 
in the virtual session “agreed or strongly agreed” that 
they felt more aware of the disparities they had seen on 
their surgical rotation thus far compared to 90% in the 
in-person session. This difference almost approaches sig-
nificance when looking at all the responses (p = 0.0528), 
but is definitely not significant when excluding “neutral” 
response (97.47% versus 97.62%; p > 0.9999). Eighty-
one percent of students in the virtual session “agreed or 

Strongly 
Agree

7%

Agree
24%

Neutral
30%

Disagree
34%

Strongly 
Disagree

5%

Dispari�es and Social Determinants 
of Peri-Opera�ve Health have been 
discussed in my surgical rota�on so 

far

31%

Strongly 
Agree
23%

Agree
45%

Neutral
23%

Disagree
8%

Strongly 
Disagree

1%

I feel comfortable iden�fying Social 
Determinants of Peri-Opera�ve 

Health in my pa�ents at this point of 
my surgery rota�on

68%

Fig. 3  (n = 207): Discussion and identification of surgical disparities. 
The graph on the left demonstrates that only 31% of participants felt 
that they “agreed or strongly agreed” that they had any discussion 
on disparities and SDH on their surgical rotation prior to the onset 

of this curriculum. The graph on the right demonstrates that 68% of 
participants felt that they “agreed or strongly agreed” that they could 
identify social determinants of peri-operative health in their surgical 
patients
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Strongly 
Agree
31%

Agree
59%

Neutral
9%

Disagree
1%

Strongly 
Disagree

0%

This Ac�vity Improved my 
Understanding and Framing of 

Surgical Dispari�es in Healthcare

90%

Strongly 
Agree
31%

Agree
57%

Neutral
10%

Disagree
2%

Strongly 
Disagree

0%

This Ac�vity Made me More 
Aware of Dispari�es in Surgical 

Care

88%

Fig. 4  (n = 223) Post-session assessment of disparities in surgery. 
The graph on the left demonstrates that 90% of participants “agreed 
or strongly agreed” that our curriculum had improved their under-
standing and framing of surgical disparities in healthcare. The graph 

on the right demonstrates that 88% of participants “agreed or strongly 
agreed” that our curriculum had helped them feel more aware of sur-
gical disparities that they had encountered on their rotations thus far

Fig. 5  (n = 223): The graph 
demonstrates that 88% of 
participants “agreed or strongly 
agreed” that they could identify 
social determinants of peri-
operative health in their surgical 
patients after our curriculum. 
[Fisher’s exact test: p < 0.0001, 
20% (95% CI 12–28%)]

Strongly Agree
28%

Agree
60%

Neutral
9%

Disagree
2%

Strongly Disagree
1%

I feel more comfortable iden�fiying Social 
Determinants of Peri-Opera�ve health in my pa�ents 

a�er this ac�vity

88%
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strongly agreed” that they felt more comfortable identify-
ing social determinants of peri-operative health after this 
intervention compared to 85% of in-person respondents. 
This difference is not significant when looking at all the 
responses (p = 0.5184) and when excluding “neutral” 
response (100% versus 96.25%; p = 0.3478). Assessment 
of knowledge scores revealed a pooled percentage of 
79.8% ± 16.0% which represents no significant difference 
in knowledge acquisition when compared to the pooled 
average post-test score (p = 0.675).

Thematic analysis

After the implementation of the curriculum, participants 
were asked if they would change anything in their medi-
cal career going forward. Five themes emerged from the 
free-text responses given: (1) students wanted to be more 
aware of disparities in their patients, (2) students wanted 
to advocate more for their patients, (3) students wanted to 
spend more effort in asking about social determinants of 
health, (4) students felt like the curriculum helped them 
feel more empowered to recognize and mitigate health-
care disparities, and (5) students overall wanted to be 
more aware of their biases and those of providers around 
them (Table 5). 

Discussion

Regardless of the specialty that the medical students will go 
into, many will participate in the complex care of surgical 
patients. A curriculum that not only supports the UME edu-
cation that they receive, but also helps the students to apply 
what they have learned to the care of surgical patients was 
needed—both in their roles as medical students and future 
roles as physician providers. Although the medical students 
at our institution demonstrated an exposure to disparity 
education in their undergraduate medical education prior to 
starting their surgical clerkship, there was a significant lack 
of education in identification and comfort with disparities 
in the peri-operative care of surgical patients. Our curricu-
lum addresses our goals (1) to train future physicians and 
surgeons to recognize how surgical disparities impact the 
patients they serve—demonstrated by improved knowledge 
gain and a subjective reporting of improved ability to recog-
nize and identify healthcare disparities in surgical patients. 
Similarly, the comments from our thematic analyses high-
lights how we accomplished our goal to (2) reinvigorate 
humanism in the care of surgical patients through a better 
understanding of surgical healthcare disparities by having 
students report that they felt empowered, wanted to improve 
their interactions and advocacy for their patients, and 

Table 3  Post-session knowledge acquisition questions

What percentage of contributors to healthy outcomes of patients are related to social determinants of health?

Prior to 2015, many interventions aimed at reducing surgical disparities were achieved by?
Which of these is not one of the five established contributors to surgical disparities?
True or false: There is not sufficient research that shows that healthcare disparities contribute to poorer patient outcomes?
The most vulnerable of patient populations in surgery are susceptible to which of the following post-operative outcomes?
The majority of the data on healthcare disparities are from?

Table 4  Comparing virtual responders to in-person responders

Assessment Fisher’s test (1)—
all responses

Fisher test (2)—“neu-
tral” responses 
excluded

Q1: “This activity improved my understanding and framing of surgical disparities in healthcare” p = 0.0014 p = 0.4937
Q2: “This activity made me aware of more healthcare disparities that I may have encountered dur-

ing my rotations thus far”
p = 0.0528 p > 0.9999

Q3: “I feel comfortable identifying social determinants of perioperative health in my patients after 
this activity”

p = 0.5184 p = 0.3478
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Table 5  Is there anything you would change in your medical career going forward?

Theme Representative quotes

Increased “Awareness” of disparities “[B]e more aware of patient’s background in terms of social life and other history compo-
nents”

“Be more aware of potential barriers to healthcare.”
“Being more aware of the hardships in getting proper medical care for incarcerated pts. Being 

more aware of how to interact with them/the staff from the prison etc.”
“Just being more aware of social determinants of health/ always making sure to include a 

robust social history when taking a patient’s H&P.”
“Be more aware of patient disparities/ recognize it’s an issue.”
“Increased awareness is vital to know where resources are best applied. I will work to 

increase awareness. “
Increased “Advocacy” “Advocate for developing processes for making sure patients healthcare is not delayed due to 

incarceration.”
“Advocate that other physicians/doctors recognize their own biases, flaws of our system, and 

work toward equitable care.”
“I will try to advocate more strongly. I have encountered disparities in the past but didn’t feel 

that I had enough power to say something but realize that’s part of the problem.”
“Recognize social barriers more quickly and intervene and advocate for patients”

Increased effort into “Asking” about social deter-
minants of health

“Always ask about social determinants of health.”
“[A]sk those social determinants of health questions”
“Asking about concerns of discharge to help see patients’ personal concerns and limits.”
“Asking more social history questions!”
“Be more open to asking patient with disparities how they are affected by it. “
“Making sure to ask some of the questions related to SDOH in the handout provided.”
“Take an extra minute or two to ask the questions of my patient that more specifically target 

barriers/concerns they may have surrounded their care.”
“Making more effort to ask patients what’s important to them about their care and what 

concerns they have”
Feeling more “Empowered” to address disparities “I have been feeling burnt out on disparity discussions recently. I think this discussion and 

learning how to take small incremental steps to create change really helped me cope with 
this”?

“I have encountered disparities in the past but didn’t feel like I had enough power to say 
something but realize that’s part of the problem.”

“I would like to be more involved, would want to learn more about what I can during resi-
dency and how to be a more mindful physician.”

“Get more engaged with patients by checking on them when residents are not there. Some-
times I feels like I'm just shadowing as a surgery med student since the main focus is the 
OR, but I should choose a couple patients to check up on daily in afternoons after rounds 
when they are more awake.”

Being more aware of personal “Biases” and 
advocate that others do as well

“Advocate that other physicians/doctors recognize their own biases, flaws of our system, and 
work toward equitable care.”

“Continuing to be more aware of my biases and noticing disparities but also addressing them 
“

“Try to be aware of my own biases in every patient interaction.”
“Yes! Just actively being aware of my biases “
“Being more cognizant of my unconscious bias and don’t allow them to inform my ability to 

provide high quality healthcare for all”
“I hope to minimize whatever implicit bias I may have by educating myself on these topics.”
“I will be more cognizant of potential unconscious biases I may have towards patients and try 

to improve on them.”
“I will definitely try to make a better effort in recognizing my implicit biases.”
“Manage pain better and limit internal biases.”
“Try to recognize my own biases more often.”
“There’s always things I would change moving forward, all teaching we receive on social 

determinants of health is helping for me to recognize my own biases and make conscious 
changes moving forward.”

“Another great reminder to frequently reassess my bias when interacting with patients as I 
move forward with my career”
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work to be more aware of their personal biases. Although 
the scope of our data and analyses does not address our 
long-term goal of (3) affecting patient outcomes through 
improved recognition and mitigation of surgical inequities, 
this is a future goal.

The literature demonstrates a significant paucity in the 
availability of broad-based surgery-specific education on 
healthcare disparities in undergraduate medical education. 
The few curricula available are limited by small sample sizes 
[22, 25] or by being too specifically targeted at a specific 
surgical specialty [23, 24]. The strength of our curriculum 
is in the framework and delivery which is best illustrated 
in Fig. 1, allowing us to have a high-quality session tar-
geted at general care of surgical patients and delivered in a 
condensed period of time. This allowed us to easily imple-
ment the module into our existing didactic surgical clerkship 
curriculum to our entire cohort of medical students during 
the period of our study. In addition, the design and flex-
ibility of the curriculum allow us to continue to build and 
add modules focusing on different disparities within various 
frameworks easily. And finally, the setup of the curriculum 
design makes it easy to translate to other specialties and 
other surgical programs at different institutions, which will 
help us further expand our reach.

Our study did have a few key limitations. Although this 
study has a large sample size compared to other studies on 
surgical disparities curricula, it is limited similarly to those 
because it was given at a single institution. Because of time 
constraints, this curriculum is limited to a singular interven-
tion. Although the materials of each module (pre-session 
reading and clinical vignette) highlight a specific surgical 
disparity factor, we did discuss the entirety of the Surgical 
Disparities Framework within the didactic component and 
address the interplay of all of the factors in relation to the 
pre-session materials, vignette, and student clinical experi-
ences during the discussion. Finally, our post-session survey 
tests likeability and learning from our curriculum (Kirkpat-
rick levels 1 and 2), but does not test retention and overall 
behavior modification (Kirkpatrick level 3) [35].

Future directions involve completing a Kirkpatrick level 3 
evaluation of our curriculum by following our medical stu-
dents from this year into next year to look at the effects of 
our intervention on students in their fourth-year surgical sub-
internship. We also plan to expand our module cache to have 
multiple modules that highlight each factor in the Surgical 
Disparities Framework. And finally, we plan to expand the 
resources that we offer students to address healthcare inequi-
ties. Currently the last portion of the curriculum is targeted to 
providing medical students with strategies to discover dispari-
ties with their patients and providing students with a handout 
of ways to question patients about the social determinants 
of health that may affect their health outcomes. We hope to 
expand the toolkit to include in-hospital translation resources, 

social work and case management resources, and more stra-
tegic resources for our students to have access to during their 
clinical rotation to address the health inequities they identify. 
With these in place, we hope to translate our curriculum design 
and product to other institutional surgical programs and assess 
the overall effect of our curriculum.

Conclusion

Our Surgical Disparities Curriculum provides a novel solu-
tion for training medical students to recognize disparities in 
the care of surgical patients. Our curriculum briefly reviews 
concepts that are taught in pre-clinical courses but specifi-
cally allows students to apply those concepts as well as the 
NIH-ACS Surgical Disparities Framework to surgical cases 
and their experiences on their clerkship so far. The intervention 
we provided improved our students’ ability to recognize and 
identify disparities in the peri-operative care of their patients 
and empowered our students to want to make key changes 
in their medical career to address disparities. We hope to 
continue to assess the benefits of our curriculum, expand the 
breadth and content of our curriculum with the aid of other 
content area experts, and share our curriculum with other sur-
gical programs. Addressing disparities in surgical healthcare 
is a vital component to improving care for our patients—and 
to do so, we must train our providers. We believe our curricu-
lum provides a key step in this process by starting this process 
in medical student education. By providing medical students 
with the tools necessary to identify and address healthcare 
disparities, our Surgical Disparities Curriculum represents a 
critical step toward developing and delivering equitable and 
high-quality care for all patients.
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