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Abstract

Introduction: Education on social determinants of health (SDH) aligns with national standards for medical education. However, there are
minimal existing resources targeted to medical students specific to the care of the pediatric population. We designed a case-based
curriculum on SDH for third-year medical students on their pediatric clerkship to address this deficit. Methods: Third-year medical
students on their pediatric clerkship received a case-based flipped classroom educational series on SDH in four 10-minute segments.
Students completed voluntary and anonymous surveys delivered via an electronic survey tool before and after completion of the
curriculum. Surveys were a self-assessment of knowledge and skills related to SDH in pediatrics and analysis of a pediatric case. Results:
One hundred sixty-seven third-year medical students completed the curriculum during their pediatric clerkship. Pre- and postsurvey
response rates were 50% and 39%, respectively, for the self-assessment and 51% and 38%, respectively, for the case analysis
components of the survey. Students demonstrated statistically significant improvement in knowledge and skills regarding SDH. After
completion of the curriculum, students were more likely to identify SDH as factors contributing to the patient’s health status and to
propose questions targeted at SDH they would ask the patient or family when presented with a pediatric case. Discussion: A case-based
curriculum on SDH using a multisession flipped classroom approach advanced student knowledge and skills regarding SDH in the
pediatric context. The curriculum has the potential for expansion to other institutions and to serve as a model for other subspecialties.
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Educational Objectives

By the end of this activity, learners will be able to:

1. Identify common social determinants of health affecting
pediatric patients.

2. Analyze a pediatric case for social determinants of health
that may affect patient health.

3. Construct questions to elicit social determinants of health
for a pediatric clinical encounter.

4. Recognize resources to help mitigate effects of social
determinants of health for pediatric patients.

Introduction

The focus on social determinants of health (SDH) has continued
to increase over the last few decades. Addressing SDH
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is a priority for some of the most impactful national and
international health organizations, including the Office of
Disease Prevention and Health Promotion (ODPHP) and the
World Health Organization (WHO).1,2 The Commission on
Social Determinants of Health, established in 2005 by the
WHO, recommended establishing governmental involvement
in monitoring and addressing SDH as a means of achieving
health equity.2 In the United States of America, every decade the
ODPHP releases a new iteration of the Healthy People initiative,
outlining goals and objectives for public health priorities.3 A focus
on SDH was added to this initiative in the 2020 iteration and
reinforced for the 2030 objectives.1,3,4 Professional societies,
educational communities, and health care organizations are
important stakeholders in addressing the WHO and Healthy
People goals regarding SDH. In 2013, the American Academy of
Pediatrics released the policy statement “Community Pediatrics:
Navigating the Intersection of Medicine, Public Health, and
Social Determinants of Children’s Health,” which recommends
incorporation of education on SDH into pediatric medical
curricula.5 The 2019 Council on Medical Student Education in
Pediatrics (COMSEP) curriculum revision incorporated education
on SDH, including the objective that “by the end of the pediatric
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clerkship a student will... recognize the role of culture, values,
beliefs, and social determinants of health in influencing health
and illness.”6

In accordance with Kern’s six-step approach to curriculum
development,7 a needs assessment of medical students and key
faculty involved in pediatric clerkship didactics at our institution
was conducted; it identified inconsistencies in education on SDH
during the pediatric clerkship. Opportunities were identified to
advance student knowledge about SDH for pediatric-specific
situations. Faculty comfort in providing education on SDH was
found to be variable.

A review of literature focused on SDH education resources
suggests that case studies, immersive experiences such as
home visits or activities in the community, and longitudinal
curricula improve learner knowledge and skills regarding
SDH.8-21 However, many of these resources are designed
for the preclinical years.8-11 Among the published resources
on SDH education in the clinical and postclinical years, the
majority require home visits or are primarily focused on adult
patients, limiting their applicability to students in the pediatric
clerkship.13,14,16-18 Given the importance of understanding SDH
to strive for health equity in current and future patient care,
it is important that all students have access to this education
throughout their training. Education on SDH should mirror that
of other clinical curricula, with expansion and application of the
knowledge past the preclinical years and integration of pediatric
content. For pediatric-specific resources, Marsh and colleagues
developed a single-session lecture to introduce medical students
to SDH with a focus on the relationship between SDH and
advocacy.21 Klein and colleagues produced a curriculum on
screening for SDH aimed at pediatric residents.15 We aimed
to expand on the work done by these authors by creating a
multisession curriculum with case-based modules directed at
the level of a third-year medical student and evaluated via a novel
mixed methods approach.

Methods

Curricular Context
We designed a curriculum for third-year medical students on their
pediatric clerkship that was first introduced in January 2021.
We selected this time period for feasibility reasons based upon
GME scholarly timeline requirements for the primary author. The
curriculum required no prerequisite knowledge for either learners
or facilitators. All students on their third-year pediatric clerkship
in 2021 received this curriculum and had the opportunity to
complete assessment tools for its evaluation. There were no
exclusionary criteria for this population.

We created the curricular materials to align with the existing
didactic format for our institution’s pediatric clerkship, which
included four longitudinal small-group didactic sessions
composed of six to eight students and led by a pediatric faculty
member. The students and faculty member were consistent
among all four sessions. Faculty came from a variety of
subspecialties and led one to two groups per year. Most of the
small-group facilitators were clinical educators without additional
training or leadership experience in medical education. The
four small-group didactic sessions were themed Well Child,
Urgent Care, Clinical Problem-solving, and Chronic Illness.
Activities within these small groups included cases and quiz
games relevant to each theme. We created the material for the
SDH curriculum to correspond with the small-group themes while
maintaining the ability to function as a stand-alone curriculum.

The project was reviewed by the Louisiana State University
Health Sciences Center New Orleans Institutional Review Board
(IRB) and approved as exempt research.

Curricular Design
Curriculum design was informed by a team member with a
background in education in collaboration with local medical
education leaders. We based our curriculum design on Ericsson’s
theory of deliberate practice,22 aiming to give students multiple
opportunities to practice knowledge and skills related to SDH
in the pediatric context with immediate faculty feedback and
reinforcement.

Our institution used a flipped classroom model for pediatric
didactic sessions, and we designed the curriculum to be
incorporated into this model. We chose the knowledge and skills
regarding SDH for pediatric patients to mirror those students
would utilize in the clinical context. Targeted skills included
crafting questions to identify and elicit potential SDH for a
pediatric patient. Providing students opportunities to practice
skills in a small-group setting using theoretical patient cases
allowed for reduced cognitive load and direct faculty observation
and feedback. Given the importance of not only identifying
but also addressing SDH for pediatric patients, a resource
assignment was also incorporated into the curriculum to increase
students’ basic knowledge of local resources for our patient
population.

Supplemental resources for faculty were also developed to
support faculty comfort with providing education on SDH
(Appendix A).

We piloted the curriculum in 2020 with a small group led by
the pediatric clerkship director. Modifications were made to
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the curriculum based on feedback from these students and the
clerkship director.

Curriculum Details
The curriculum utilized four modules that paired prework material
with small-group case discussions. Additionally, a resource
assignment was due during the final small group. The clerkship
director introduced the curriculum during the pediatric clerkship
orientation session (Appendix B).

Prework consisted of one interactive PowerPoint per session,
accessible via the online learning platform Moodle, that was
completed by students prior to the relevant small group. Each
prework PowerPoint began with a pediatric case scenario and
then covered evidence from the literature on SDH relevant to
a common pediatric diagnosis tied to that scenario. The first
prework PowerPoint introduced the definition and examples of
SDH per the ODPHP Healthy People website. The remaining
prework PowerPoint presentations provided a brief review
of these topics. The first prework PowerPoint also concluded
by guiding students through analysis and question formation
to identify and elicit SDH for a pediatric case in anticipation
of the students requiring these skills during their small-group
sessions.

Each small-group session included a single pediatric case
scenario, supplied via a handout, for which the facilitator led a
discussion regarding SDH utilizing provided prompting questions
(Appendix C). In the first two small groups, students were asked:

� “What social determinants of health might be a factor in this
scenario?”

� “What kinds of questions could you ask the patient’s family
to discover what social determinants of health might be
affecting him/her?”

In the final two small groups, students were asked:

� “What is your leading diagnosis?”
� “What are some factors you think could be contributing to
his/her health status?”

� “What additional questions would you like to ask the
patient and his/her family?”

We designed the evolution of the questions throughout
the four sessions to help the students’ thought process
transition to consideration of SDH for all patients and
scenarios rather than only when asked directly about SDH. We
recommended that facilitators dedicate 5-10 minutes to the
case discussions. The format of case discussion was flexible

and left to the individual facilitators to allow for potential time
constraints.

Below is an outline of the modules and topics that students
completed:

� Module 1: Well Child
◦ Prework: interactive PowerPoint (Appendix D) covering

the following:
� Definition of SDH
� Examples of categories of SDH
� SDH and obesity
� Example case: atopic dermatitis

◦ Small group: failure to thrive case handout (Appendix C)
� Module 2: Urgent Care

◦ Prework: interactive PowerPoint (Appendix E) covering
SDH and asthma

◦ Small group: intentional ingestion case handout
(Appendix C)

� Module 3: Clinical Problem-solving
◦ Prework: interactive PowerPoint (Appendix F) covering

SDH and dental caries
◦ Small group: status epilepticus case handout (Appendix

C) with a reminder that the resource assignment was
due at the next small group

� Module 4: Chronic Illness
◦ Prework: interactive PowerPoint (Appendix G) covering

SDH and diabetes mellitus
◦ Small group:
� Splenic sequestration case handout (Appendix C)
� Resource assignment presentation

Resource Assignment
Students were introduced to the resource assignment during
their orientation via a PowerPoint slide (Appendix H) and were
also provided with a hard copy of the assignment form and the
example (Appendix I), which were additionally posted on their
online learning platform.

Students were asked to research a locally accessible resource
that could be offered to a pediatric patient to help mitigate SDH.
Students were provided with a list of resources but also given the
option to select their own resource if desired. For the resource
assignment, students completed and submitted a form with
identification of the categories of SDH the resource addressed, a
one- to three-sentence description of the resource, and a one- to
three-sentence explanation of how this resource could benefit a
pediatric patient. Students provided this information to their peers
during their final small-group sessions via 1-minute presentations.
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Facilitator Support
Via hard copy and email, we provided facilitators with a facilitator
guide (Appendix A) that outlined the curricular components and
contained potential answers to the discussion questions posed
for each small-group case. We also sent an email (Appendix J)
prior to the final small group with a reminder that the resource
assignment presentation should occur during that small group
and requesting that the students be allotted time to complete the
online postsurvey for the curriculum.

Evaluation Strategy
To evaluate the curriculum, students were invited to complete
a voluntary pre- and postsurvey and case analysis (Appendices
K and L). Pre- and postsurveys assessed student knowledge
and skills for the curricular objectives and the value of learning
about SDH for their medical education. The surveys utilized a
7-point Likert-type scale with possible answers ranging from
Strongly Disagree to Strongly Agree. This range was chosen with
the hope that it might provide more nuanced responses than
a scale with fewer options. Students also reviewed a pediatric
case, then had to propose a leading diagnosis, name factors
that could be contributing to the health status, and propose
additional questions they would like to ask the patient and family.
Additionally, the postsurvey assessed students’ perception of
whether the modules advanced their understanding of SDH,
asked them to quantify the frequency with which SDH was
discussed in both the small-group sessions and clinical context,
and included an option to provide further comments. The mixed
methods approach of these evaluation tools was chosen to target
levels 1 and 2 of the Kirkpatrick model.23

The presurvey was sent to students anonymously via an online
survey tool prior to their pediatric clerkship orientation. Students
were allotted time during their clerkship orientation to voluntarily
complete the survey. The postsurvey was emailed to students
prior to their final small group with the instructions to complete
the survey during or after the small group. Facilitators were asked
to provide 5-10 minutes during the final small group to allow
for survey completion. For orientation sessions or small groups
that experienced time constraints prohibiting dedicated survey
completion time, a reminder email was sent to students about the
survey.

Analysis
Data were collected from January 2021 through December
2021. This sampling period included four blocks of students.

Pre- and postsurvey data were analyzed in terms of proportion of
student responses on the 7-point Likert-type scale ranging from

Strongly Disagree to Strongly Agree. The categories of Strongly
Disagree, Disagree, Somewhat Disagree, and Neither Agree nor

Disagree were combined due to small sample sizes.

Pre- and postsurvey responses for the pediatric case analysis
were qualitatively evaluated in terms of total number of items the
students posed related to SDH for the prompts “Please name at
least four factors which you think could be contributing to her
health status” and “What are at least four additional questions
you would like to ask the patient and her family?” Responses
that fell into the domains established by Healthy People 2030—
Economic Stability, Education Access and Quality, Health Care
Access and Quality, Neighborhood and Built Environment, and
Social and Community1—were coded as SDH-related responses
(Appendix M). Two team members coded the initial responses
(Kayla Griese and Caroline Roth), and a third team member (Amy
Prudhomme) coded responses for any discrepancies. For the
case analysis, student responses were scored on percentage
of responses attributed to SDH for both identified factors and
proposed questions.

All data were considered as categorical in nature due to the
limited possible outcomes. Data were anonymous and thus
unable to be matched; however, statistical tests used all available
data for each outcome. All results were based on chi-square
tests to determine associations between groups, with results
presented as percentages. No covariates were used in modeling
due to the anonymous nature of data with no demographic
related variables being collected. We considered p values less
than .05 statistically significant.

Results

A total of 167 third-year medical students received the curriculum
during their required pediatric core clerkship. Student response
rates for the pre- and postsurvey were 50% (83) and 39% (65),
respectively, and for the precurriculum and postcurriculum case
analysis were 51% (86) and 38% (64), respectively.

Students showed statistically significant improvement regarding
self-reported abilities of defining SDH, identifying SDH commonly
affecting pediatric patients, analyzing a case for SDH that might
be affecting a pediatric patient, forming questions to elicit SDH
for pediatric patients, and identifying resources to help mitigate
effects of SDH for pediatric patients (Table).

The greatest area of improvement was in identification of
resources, with only 13% of students agreeing or strongly
agreeing that they “can identify resources to help mitigate effects
of SDH for pediatric patients” prior to the curriculum and 75%
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Table. Percentage of Student Responses Related to Knowledge, Skills, and Attitudes Before and After Completion of the SDH Curriculum

% Strongly Disagree,
Disagree, Somewhat
Disagree, or Neither % Somewhat % Strongly
Agree nor Disagree Agree % Agree Agree

Statement Pre Post Pre Post Pre Post Pre Post p

I can accurately define the concept of SDH. 13 6 29 5 45 32 13 57 <.001a

I am confident in identifying SDH that commonly affect pediatric patients. 28 6 46 6 22 38 5 49 <.001a

I am confident in analyzing a pediatric case for SDH that may be affecting
the patient.

25 6 40 5 29 35 6 54 <.001a

I feel comfortable forming questions to elicit SDH for a pediatric patient. 41 6 35 9 19 43 5 42 <.001a

I can identify resources to help mitigate effects of SDH for pediatric patients. 60 8 26 17 11 35 2 40 <.001a

Learning about SDH is valuable to my medical education. 4 6 10 3 23 25 64 66 .41
Pediatric forums advanced my understanding of SDH. 8 8 38 46

Abbreviation: SDH, social determinants of health.
aStatistically significant at p < .05.

of students agreeing or strongly agreeing with this statement
after completion of the curriculum. In addition, 85% of students
agreed or strongly agreed that the small groups advanced their
understanding of SDH (Table).

There was statistical significance (p < .001) in the ability of the
students both to identify factors (Figure 1) and to pose more
questions (Figure 2) related to SDH when presented with a
pediatric case scenario after completion of the curriculum.

The third-year medical students who participated in curricular
evaluation represented two separate medical school class years
as data collection spanned January-December 2021. However,
there were no statistical differences in any of the responses when
separated by class year or by time of year.

Discussion

We created and implemented a multisession, flipped classroom,
case-based curriculum to address the gap in education on SDH
related to pediatrics in the clinical years by targeting medical
students on their pediatric core clerkship. Our novel curriculum
is in alignment with the national goals of the COMSEP curriculum
recommendations. Our intervention resulted in improvement
in knowledge and skills related to our educational objectives.
Students also demonstrated increased identification of SDH
as contributing to a patient’s health status in their analysis of a
pediatric case. They were able to pose more questions regarding
SDH to a theoretical patient and their family.

The curriculum is designed to be generalizable to other
institutions as the cases presented are not geographically
specific and local resources for other regions could be easily
substituted into the resource assignment. Organizations and
programs to consider for options for the resource assignment
include those that focus on youth development, access to

healthy foods, community outreach, support services for
survivors of violence and abuse, access to health services, and
affordable housing. Because the small-group cases require only
5-10 minutes, they were easily incorporated into our existing
didactic structure and lend themselves to similar adoption
in other pediatric clerkships where they could be added to
any existing didactic sessions. While we did not evaluate the
curricular components independently, clerkships with time or
other logistical constraints could consider adopting only one
or two of the modules, using only the prework or small-group
components, combining all four modules, or utilizing only the
resource assignment. Future work would be required to ensure
students continue to demonstrate improvement in knowledge
and skills with these adaptations.

While we evaluated the curriculum exclusively in the core
pediatric clerkship for third-year medical students, it could be
expanded or adapted for use on any clinical pediatric rotation
involving students in health care professions. The multisession
flipped classroom format could also be used as a template for
other specialties to develop similar curricula.

The third-year medical students participating in the curriculum
represented two separate medical student class years and
thus may have received variation in preclerkship curricula on
related topics. However, the absence of statistically significant
differences in the results by student class year suggests that
our curriculum could be utilized to advance student knowledge
and skills for our objectives regardless of previously provided
undergraduate medical education on SDH.

There were minimal barriers to curriculum development as
case scenarios were simple to compose in relation to topics
and themes previously established for pediatric clerkship
education by COMSEP. The information from the Healthy People
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Figure 1. Percentage of students identifying zero to four factors related to social determinants of health (SDH) in their analysis of a pediatric case scenario before and after
completion of the SDH curriculum.

initiative also provided a framework on which to base our
curriculum.

On the postsurvey, 97% of students reported that they discussed
SDH in their small group either four to five times or six or more
times. This high percentage suggests that the curriculum was
being consistently implemented by our faculty over the course of
the four small groups and that students recognized the curricular
components focused on SDH.

Important limitations to the curriculum and its evaluation include
student response rates, absence of a control group, unmatched
data, lack of demographic data, unknown influence of prior

education on the topics, and other challenges to validity and
generalizability, including implementation and evaluation at a
single academic center.

One of the greatest barriers to the project was obtaining
student survey responses, which we attempted to address by
providing dedicated time in which students could complete the
voluntary survey. Mandatory participation in the evaluation of
the curriculum could have mitigated response rate bias but was
not feasible based on clerkship and IRB policy due to the timing
of our curriculum evaluation. A paper survey may have resulted
in higher response rates by eliminating the need for electronic
access for completion. There may also have been recall bias for
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Figure 2. Percentage of students posing zero to five questions related to social determinants of health (SDH) in their analysis of a pediatric case scenario before and after
completion of the SDH curriculum.
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responses as we did not track which students completed the
survey immediately on completion of the curriculum or at a later
time, which could also have been addressed by use of a paper
survey tool.

The design was quasi-experimental, with a pre- and posttest
group receiving the intervention without a control. As a result,
some of the knowledge and skills students gained may have
resulted from other activities independent of our curriculum.

Another limitation is the lack of matching for pre-post data as
survey responses were anonymous. We had hoped to pair data
using student-selected anonymous unique participant identifiers.
However, the identifiers provided on the postsurvey consistently
did not match presurvey identifiers or the suggested format for
anonymous identifiers. During this time period, our students were
participating in a separate unrelated medical education project
that had different unique identifier format recommendations,
which likely led to the discrepancy in postsurvey matched
identifiers. As a result, we were unable to perform additional
statistical analysis such as a paired t test that matched data would
have allowed. A retrospective pre-post survey for student self-
reported abilities could have better allowed for matching, in
addition to providing other benefits, including reduced response
shift bias. However, this format would not have been appropriate
for the case analysis component of evaluation.

We did not collect demographic information on students, small-
group assignment details, or facilitator names to help protect
student anonymity. Therefore, we were unable to compare survey
responders to nonresponders to determine if they differed in
characteristics or to perform multivariable analysis by small group
or facilitator.

The proportion of students agreeing or strongly agreeing that
“learning about social determinants of health is valuable to my
medical education” increased from 87% to 91%, but this change
was not statistically significant. The students at our institution
received education regarding SDH in their first and second
years as part of a longitudinal health equity course. Our findings
suggest that the students’ prior exposure to SDH through this
curriculum and other experiences may have already resulted
in high value for the topic with minimal room for improvement.
Future scholarly work could qualitatively explore student attitudes
regarding the importance of SDH within the clinical curriculum to
better understand the high baseline agreement for this measure.

As the survey tools were novel and internally but not externally
reviewed, there may be limitations to their validity and

generalizability. The curriculum could be strengthened by
expansion with review, adaptation, and evaluation at other
institutions.

Our findings support the incorporation of SDH education into
the pediatric clerkship using a flipped classroom and cased-
based approach in order to achieve student gains in reaction
and learning based on Kirkpatrick’s model.23

Future evaluation of student behavioral change in a clinical
context would be useful in analyzing higher levels on Kirkpatrick’s
pyramid of evaluation for students. The curriculum is ongoing in
our pediatric clerkship, and our next planned step is modification
of the existing evaluation form used by facilitators in small
groups to incorporate a student performance assessment
measure for the SDH cases. Other future scholarly considerations
include preceptor evaluation of students regarding utilization of
SDH knowledge and skills in patient interactions, which could
assess student behavior corresponding to Kirkpatrick’s level 3.
Assessment of patient level outcomes around SDH would be
ideal to achieve Kirkpatrick’s level 4 but could have significant
feasibility challenges given numerous confounding factors.

Appendices

A. SDH Cases Faculty Supplements.docx

B. Curriculum Orientation.pptx

C. SDH Cases Student Handouts.docx

D. Prework - Well Child.pptx

E. Prework - Urgent Care.pptx

F. Prework - Clinical Problem-solving.pptx

G. Prework - Chronic Illness.pptx

H. Resource Assignment Orientation.pptx

I. Resource Assignment Form and Example.docx

J. Facilitator Reminder Email.docx

K. Presurvey and Case Analysis.docx

L. Postsurvey and Case Analysis.docx

M. Case Analysis Scoring Tool.docx
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