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Abstract

Background: Social determinants of health (SDoH) play an important role in pediatric health outcomes. Trainees
receive little to no training on how to identify, discuss and counsel families in a clinical setting. The aim of this study
was to determine if a simulation-based SDoH training activity would improve pediatric resident comfort with these
skills.

Methods: We performed a prospective study of a curricular intervention involving simulation cases utilizing stand-
ardized patients focused on four social determinants (food insecurity, housing insecurity, barriers to accessing care,
and adverse childhood experiences [ACEs]). Residents reported confidence levels with discussing each SDoH and
satisfaction with the activity in a retrospective pre-post survey with five-point Likert style questions. Select residents
were surveyed again 9-12 months after participation.

Results: 85% (33/39) of residents expressed satisfaction with the simulation activity. More residents expressed com-
fort discussing each SDoH after the activity (A% 38-47%; all p <.05), with the greatest effect noted in post-graduate-
year-1 (PGY-1) participants. Improvements in comfort were sustained longitudinally during the academic year. More
PGY-1 participants reported engaging in > 2 conversations in a clinical setting related to food insecurity (43% vs. 5%;
p=.04) and ACEs (71% vs. 20%; p=.02).

Discussion: Simulation led to an increased resident comfort with discussing SDoH in a clinical setting. The great-
est benefit from such a curriculum is likely realized early in training. Future efforts should investigate if exposure to
the simulations and increased comfort level with each topic correlate with increased likelihood to engage in these
conversations in the clinical setting.
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Introduction

Child health is directly influenced by social determinants,
or the circumstances in which patients and their fami-
lies live and work [1, 2]. Children living in poverty have
higher rates of developmental and behavioral concerns
[2] and housing insecurity is associated with diarrheal
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illness, asthma, frequent ear infections and lead poison-
ing [3]. In addition to poverty, children exposed to toxic
stress, defined as frequent or chronic activation of the
stress response due to repeated exposure to significant
stressors, are at an increased risk of developing chronic
diseases and substance abuse disorders as adults [4].
Given the effects of these SDoH, and others, on fami-
lies, the American Academy of Pediatrics Policy State-
ment on Poverty and Child Health in the United States
recommends pediatricians screen for risk factors within
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social determinants of health (SDoH) and provide a med-
ical home addressing the needs of families that screen
positive [5]. There is evidence that doing so can result in
improved family connectivity with community resources
[2].

Historically, pediatric trainees have inadequate train-
ing to identify and intervene on the unmet needs asso-
ciated with SDoH [6]. Recent educational interventions
focused on improving the knowledge of and attitudes
towards addressing SDoH in a clinical setting have shown
promising results [7, 8]. Didactic- and immersion-based
efforts to provide training to pediatric residents on SDoH
have resulted in improved trainee knowledge and com-
fort with discussing social determinants of health [9].
Simulation-based educational experiences targeted at
communicating during difficult patient encounters, such
as those involving SDoH, are desirable among pediatric
residents and may improve comfort with such encoun-
ters more than didactics and immersion experiences
alone [10]. Training using simulation has been widely
used for both teaching and assessment (including pro-
cedural skills training, team training for response to
medical emergencies and communication skills training)
for physician trainees and other areas of health profes-
sions education [11-13]. However, outcomes associated
with simulation exercises on addressing trainee comfort
with discussing SDoH with either standardized patients
or actual patients have not been widely reported. An
important first step in exploring the potential for simu-
lation to augment training in screening for and discuss-
ing SDoH patients is to first determine if simulation
regarding this topic is feasible and whether or not it can
improve lower level outcomes. Informed by our institu-
tion’s community health needs assessment, we chose four
of the many SDoH around which to develop simulation
cases for pediatrics residents [14]. These cases focused on
addressing food insecurity, housing insecurity, barriers to
accessing health care, and adverse childhood experiences
( ACEs) utilizing simulated parents. We hypothesized
that simulation-based training would improve resident
self-reported comfort with discussing SDoH in a clinical
setting.

Methods

Study design

This was a prospective mixed-methods study of a cur-
ricular intervention conducted within a single pediatric
residency program. We selected a pre-post quasi-exper-
imental design to evaluate outcomes. Participants con-
sisted of two cohorts of pediatric residents separated by
one year. Residents from the first cohort were re-sur-
veyed 9-12 months after participating in the initial simu-
lation. This study and its procedures were approved by
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the Johns Hopkins University Institutional Review Board
and all research activities were conducted in concordance
with the United States Department of Health and Human
Services Common Rule for human subjects research. All
participants provided informed written consent for par-
ticipation in this study.

Setting

The curriculum was implemented at the Johns Hop-
kins All Children’s Hospital Center for Simulation and
Innovative Education. The simulated clinic rooms con-
tained audio and video equipment transmitting to a sec-
ond room in which a large monitor and speaker system
allowed live viewing of the simulated clinic encounter
(Fig. 1).

Simulated Parents

Simulated parents (SPs) who had previous training and
experience in healthcare simulation played the role of
the caregiver. Weeks in advance, SPs received the sce-
nario outlining each case’s learning objectives, basic
patient information, resident learner description, and SP
role description (including priming on when to reveal
pertinent information in response to specific resident
prompts). Each SP was oriented to the simulation center
and allowed to ask questions prior to the simulation ses-
sion. No actors were used to play the role of the child,
and the simulated discussions between participants and
caregivers were assumed to take place without the child’s
presence.

Participants

Our institution’s residency program consists of 36 total
pediatric residents with 12 residents per Post-Graduate-
Year (PGY). Two cohorts of PGY-1 and PGY-3 residents
participated in all simulation experiences as part of a
required didactic and experiential curriculum teaching
on cultural competency, implicit biases, and health ineq-
uity in the fall of 2018 and 2019 [15]. Of note, PGY-3
residents from the first cohort had already received a
45-minute didactic-based training on the recognition
and effects of ACEs on child health as part of a project
targeting screening for ACEs in the outpatient clinic set-
ting [16].

Scenarios

We designed four separate clinical scenarios in which
SPs role-played the caregiver of a child affected by spe-
cific SDoH. For each scenario, residents initiated contact
with the SP, disclosed relevant screening tool results,
and identified resources for the family relevant to each
scenario. Residents and SPs were instructed to address
the relevant SDoH and ignore other tangential medical
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Fig. 1 Schematic of simulation setup. The participating resident interacted with the simulated parent actor in a clinical room within the simulation
center. This interaction was recorded via video camera and transmitted to an observation room where other residents from the group and the
facilitators could directly observe on a viewing monitor. Upon completion of the scenario, the participating resident would then join the group in

Simulated Clinic Room

Exam
table

e
\(;\Qz X
Q’b(" é\ée(\

Video camera

discussions unless felt related to the SDoH. After the
encounter, participating residents reunited with their
peers and facilitators for a debriefing session. Each sce-
nario lasts approximately 20 min including the debrief.
Trainees reviewed information on community resources
pertaining to each SDoH 24 h prior to the simulations.

Scenario 1: Food insecurity

This scenario takes place in the context of a well-child
visit. The only medical concern identified during the
visit was that the child was overweight. Residents were
provided the results of a validated two-item food inse-
curity screening tool that indicated the child was at-risk
for living in a food insecure home [17]. The resident
physician was then tasked with introducing the results
of the screening tool, assessing for any needs as it per-
tained to the family, and pointing the family to additional
resources.

Scenario 2: Housing insecurity

This scenario takes place during a well-care visit for a
child with persistent asthma. The participant was given
information that the child has persistent wheezing and
is needing to use short-acting f-agonist medication fre-
quently despite using a daily inhaled corticosteroid and
long-acting B-agonist combination medication. As part
of the priming for the scenario, the resident was given
the results of the Accountable Health Communities Core

Health-Related Social Needs Screening Questions indi-
cating a family was at-risk for housing insecurity [18].
The resident physician was then tasked with introducing
the results of the screening tool, assessing for any needs
as it pertained to the family, and pointing the family to
additional resources.

Scenario 3: Limited access to health care

This scenario takes place during a follow-up visit for
a child with epilepsy after recently being discharged
from the hospital for increasing seizure activity. During
that hospitalization, a serum level of the patient’s anti-
epileptic medication was sub-therapeutic. The partici-
pant was primed with information that the patient had
missed multiple clinic appointments in the preceding six
months. The resident physician was then tasked with dis-
cussing reasons for the sub-therapeutic medication level
and was primed to pursue avenues pertaining to medica-
tion non-compliance.

Scenario 4: Exposure to ACEs

This scenario takes place during a well-child visit. The
patient’s legal guardian, a grandparent, reported concerns
regarding the child’s symptoms of anxiety and difficulty
sleeping. The participant was primed with information
obtained from a standardized screening tool to assess a
child’s exposure to adverse childhood experiences and
other stressors [19]. Results from this tool indicated
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that the child had been exposed to a five different ACEs.
The resident physician was then tasked with discussing
reasons for the child’s symptoms in the context of the
screening results.

Implementation

Participants were separated into groups of four (two
PGY-1 and two PGY-3) for the simulations. We purpose-
fully used this approach to promote the opportunity for
near-peer feedback, coaching, role-modeling and teach-
ing. During the course of this 90-minute session, PGY-1
and PGY-3 residents each participated in one of the four
scenarios with the task of addressing SDoH in a clinical
setting and recommending initial steps to address unmet
social needs. Participants directly observed the remain-
ing three scenarios performed by peer residents. PGY-1
residents served as the providers in the food or housing
insecurity scenarios; PGY-3 residents served as the pro-
viders in the limited access to health care and exposure
to ACEs scenarios. Residents not serving as the primary
care provider observed the simulation in the satellite
room of the simulation center (Fig. 1). At the conclu-
sion of the scenario, a debrief session was led by faculty
members with experience facilitating simulation debriefs,
using debriefing scripts based on advocacy-inquiry tech-
niques [20]. Simulated caregivers also participated in the
debrief session. Relevant local community resources per-
taining to each scenario were included in the debrief dis-
cussions where appropriate.

Evaluation framework

Evaluation of our program was based on the first three
levels of Kirkpatrick’s model of reaction, learning, behav-
ior and results [21, 22].

Level 1: Participation/Reaction

Residents were asked to complete an evaluation at the
conclusion of each session. Our survey instrument
included two questions about the educational value of
the experience. In addition, a single open-ended ques-
tion allowed residents to provide recommendations to
improve the sessions.

Level 2: Learning

At the conclusion of all four scenarios, resident com-
fort level was assessed using paper-based retrospective
pretest posttest surveys (see Supplemental Fig. 1) [23].
Residents responded to each statement using a paramet-
ric Likert-type scale ranging from “Disagree Strongly”
to “Agree Strongly” All responses were anonymous and
reviewed in aggregate. PGY-1 and PGY-3 residents from
the first cohort completed a follow-up survey 9-12
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months later to assess for retention of comfort with dis-
cussing each scenario.

Level 3: Behavioral Change

Residents participating in the follow-up survey were
asked to “identify one thing they did differently in conti-
nuity clinic” as a result of participation in the simulation
sessions. The continuity clinic is a primary care clinic in
which residents provide general pediatric care to patients
on average one half-day per week throughout their resi-
dency training. Additionally, residents provided an esti-
mate of their number of conversations in continuity clinic
with each of the four SDoH scenarios before the simula-
tion (and after, if applicable) using categorical responses
of 0, 1, 2-5, or >5 conversations.

Statistical analysis

The primary outcome variable of interest was the change
in the proportion of trainees reporting comfort with
addressing the SDoH scenarios. The proportion of resi-
dents expressing agreement with each statement (char-
acterized as “Agreement” or “Strong Agreement”) were
categorized by level of training as well as for the entire
study cohort. We also reported the frequency of resident
categorical responses estimating the number of times
they had discussed each of the four SDoH scenarios in
the resident continuity clinic. For statistical analysis, fre-
quencies were compared using a two-tailed Fisher exact
test utilizing a significance level of 0.05.

Results

A total of 48 pediatric residents participated in the simu-
lation exercise (24 per academic year) and 24 residents
from the first year of the study were approached for lon-
gitudinal questioning. The overall survey response rate
of residents opting to have their surveys included in this
study was 81% (39/48) for the immediate post-exercise
survey and 54% (13/24) for the longitudinal follow-up
survey. 83% (20/24) of PGY-1 and 79% (19/24) of PGY-3
trainees were included in the immediate post-exercise
survey. 58% (7/12) of PGY-1 and 50% (6/12) of PGY-3
trainees were included in the longitudinal survey.

Experience with social determinants of health

Results of resident self-reported experience with each
SDoH prior to the simulation exercise are listed in Fig. 2.
Many PGY-1 residents reported little experience dis-
cussing each SDoH prior to the activity, with more than
half of participants stating they had<2 clinical con-
versations about food insecurity (92%), unsafe housing
environment (67%) and adverse childhood experiences
(92%) prior to the simulation exercise. More PGY-3 resi-
dents reported >2 experiences with all SDoH scenarios
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compared to PGY-1 residents except for the limited
access to healthcare scenario (Fig. 2).

Level 1: Participation and reaction to exercise

Overall, residents expressed satisfaction with the activ-
ity, with 85% (33/39) agreeing that they would recom-
mend or strongly recommend offering this simulation
in the future and that the simulation was a valuable use
of their time. Among the cohort of residents that com-
pleted the longitudinal follow-up survey, 100% (13/13)
continued to agree or strongly agree that the session
was valuable and that it should be offered to trainees in
the future. A summary of select qualitative comments
from participants are included in Table 1. In general,
residents reported learning communication skills rel-
evant to discussing SDoH and appreciated that there are
a variety of approaches to addressing SDoH in a clinical

Table 1 Select resident responses

setting. Resident participants also acknowledged that
not all issues related to SDoH can be immediately
addressed in a single clinic visit.

Level 2: Learning

Overall, a greater proportion of residents agreed they
were comfortable with discussing each SDoH (p<.05 for
all scenarios; Table 2). This effect was largest for PGY-1
participants for whom only 5-25% reported comfort with
each conversation prior to the scenario, whereas 68-75%
reported comfort after the simulation exercises (p<.01
for all scenarios). More PGY-3 participants reported pre-
activity comfort overall compared to PGY-1 participants
(58-100%). Only the proportion of residents reporting
comfort after the unsafe housing scenario (95%; 18/19)
compared to before the scenario (68%; 13/19) was sig-
nificantly different (p=.04). These improvements were

List one thing you learned during this session:
“How to normalize discussions of difficult situations”
“Avoid early search satisfaction”

“It's okay to probe patients to get difficult answers. Just check your own biases/emotions and not be offended if they don't open up”

“The importance of pausing for reflection”

“It's okay not to solve a problem sometimes. It is important to ask questions even if you don't immediately have an answer”

How could this session be improved?

“Have the standardized patients be a bit more reserved in letting out information for PGY-1s"

“It would be useful to have more guidance on the resources we have. The prompts were lengthy-it may be useful to give them to everyone before

starting session to avoid delays”
“| liked the 1st /3rd year combo”
“Sims are always stressful, but | got great feedback
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Table 2 Proportion of residents expressing agreement with having confidence discussing social determinant of health

PGY-1(n=20) PGY-3 (n=19) Total (n=39)
Social Determinant Pre Post p Pre Post p Pre Post p
Food insecurity n, (%) 5(25) 15 (75) <.01 14 (74) 19 (100) 05 19 (49) 34(87) <.01
Unsafe housing environment n, (%) 2(10) 15 (75) <.01 13 (68) 18 (95) 04 15(38) 33(85) <01
Access to care n, (%) 1(5) 14 (70) <01 11 (58) 16 (84) 07 12(31) 30(77) <01
Adverse childhood experiences n, (%) 1(5) 13 (65) <01 12 (63) 15(79) 48 13 (33) 28(72) 04

maintained longitudinally over the course of the academic
year (Table 3). No significant differences were detected in
the proportion of respondents expressing comfort with
each SDoH scenario at the end of the simulation exercise
and 9-12 months after completing the exercise.

Level 3: Behavioral Changes

The proportion of participants reporting conversa-
tions relating to each SDoH at the time of the simulation
(n=39) and at the longitudinal follow-up (n=13) are dis-
played in Table 4. Among PGY-1 participants that com-
pleted the longitudinal follow-up survey, the percentage
of residents reporting>2 clinical conversations for each
SDoH increased (A%) by 38-51%, although only the A%
for ACEs experiences was significant (51%, p=.02). PGY-3
residents reported A% ranging from — 28 to 15%, however
none of these reached significance. Residents completing
the follow-up survey reported several behavioral changes
as the result of the simulation exercise (Table 5).

Discussion

Participation in this simulation-based curriculum
improved resident comfort with clinical discussions of
SDoH. Our curriculum had the greatest effect on PGY-1
participants in each of the four scenarios with the great-
est increases noted in those involving housing insecurity
and ACEs. Resident participants also reported inten-
tional engagement in conversations regarding SDoH in

their continuity clinic practice. Overall, resident feedback
on the curriculum was positive and over 80% of partici-
pants strongly recommended offering this curriculum to
future trainees.

The implementation of this curriculum may be an
important intervention for helping pediatric residents
meet the professional call to address SDoH in practice
[5, 24, 25] and aligns with the National Academies of Sci-
ences, Engineering and Medicine recommended activi-
ties of increasing health care awareness on SDoH, using
social risk information to inform clinical care decision
making, and linking patients to appropriate resources
[26]. Numerous screening tools are available to physi-
cians to help identify patients in clinical practice experi-
encing SDoH regardless of provider competence in doing
so [27]. However, using these tools to recognize individu-
als at-risk of adverse effects from SDoH does not imply a
provider can adequately address or even feel comfortable
addressing a positive screening result [28]. In our cur-
riculum, participants practiced interpreting and explain-
ing results of similar screening tools, as well as building
confidence for carrying out recommended screening
activities. Our curriculum focusing on increasing com-
fort and providing feedback for improvement contributes
to efforts to close an important educational gap.

In our study, residents had low baseline levels of com-
fort addressing many SDoH prior to participating in
the curriculum. Our findings add a trainee perspective

Table 3 Proportion of residents expressing agreement with having confidence discussing social determinants of health measured at

the end of the simulation session and 9-12 months later

PGY-1 PGY-3 Total
Social End of Session 9-12 mos. Later p End of Session 9-12 mos. Later p End of Session 9-12mos. Later p
Determinant (n=12) (n=7) (n=12) (n=6) (n=24) (n=13)
Food insecurity 5(42) 6 (86) A5 12(100) 6 (100) 1.0 19(79) 12(92) 39
n, (%)
Unsafe housing 7 (58) 7 (100) a1 1192 6 (100) 1.0 18(63) 13 (100) 07
environment n, (%)
Access to care 8(67) 4(57) 1.0 10(83) 5(83) 1.0 18(75) 9 (69) 1.0
n, (%)
Adverse childhood 6 (50) 2(29) 63 9(75) 6 (100) 52 15(63) 8(62) 1.0

experiences n, (%)
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Table 4 Longitudinal self-reported conversations of two or more encounters for each social determinant of health

PGY-1 PGY-3 Total
Social End of Session 9-12 mos. Later p End of Session 9-12 mos. Later p End of Session 9-12mos. Later p
Determinant (n=20) (n=7) (n=19) (n=6) (n=39) (n=13)
Food insecurity 15 3(43) 04 13(68) 5(83) 64 14(36) 8(62) 51
n, (%)
Unsafe housing 9 (45) 6 (86) 09 17(89) 5(83) 1.0  26(67) 11(85) .30
environment n, (%)
Access to care 12 (60) 7 (100) 07 18(95) 4(67) A3 30(77) 11(85) 71
n, (%)
Adverse childhood 4 (20) 5(71) 02 17(89) 5(83) 1.0 21(54) 8(62) 75

experiences n, (%)

regarding discomfort with discussing SDoH to previous
studies focused on attendings. In a study by Barndige
et al., nearly half of pediatric providers reported uncer-
tainty with handling a positive screening result for food
insecurity as a significant barrier to performing routine
screening [29]. There is evidence that caregivers of chil-
dren living with food insecurity have preferences about
provider communication, including empathic commu-
nication, normalization of food insecurity, and the pro-
vision of resources [30]. The feedback residents received
during the simulations in our curriculum focused on
similar content and learning communication strategies
that are aligned with caregiver preferences.

The increase in resident comfort in discussing SDoH
after participating in this curriculum, as well as the sus-
tained improvement longitudinally, are important educa-
tional outcomes. After our intervention, 72% of trainees
agreed that they would be comfortable discussing ACEs
in a clinical setting, with a greater proportion of PGY-1
residents agreeing after the exercise compared to before
(65% vs. 5%; p<.01). Accordingly, the optimal period
for this training may be during the intern year. Similar

Table 5 Resident statements of reflection regarding one thing
they had done differently in continuity clinic because of the
simulation exercise

“Screening patients (usually low weight) for food insecurity”

“Utilized those skills to open the convo about these topics”

“Talking about uncomfortable things like ACEs/food insecurity with ease”
“Write letter to landlord and discuss food insecurity”

“Offered to write letters, let families know that they have a right to ask”

‘| feel | remember to ask about food insecurity more often”

“I've been more explicit asking about food insecurity, etc”

"Asking more direct and specific questions regarding housing, transporta-
tion, or food insecurity.”

“Know community resources, to be aware of the adversity and to ask
about it”

"Asked more directly about [sic]SDoH."

“Deliberately look at the food insecurity portion of the survey”

trends were observed for the remaining SDoH involving
food insecurity, housing insecurity, and limited access
to care. We also observed that the increase in comfort
was largely sustained during 9-12 months after the ini-
tial intervention with the exception of PGY-1 comfort
with ACEs. Although this difference failed to reach sta-
tistical significance, the magnitude of decrease (-21%) in
the proportion of residents reporting comfort with dis-
cussing ACEs highlights the need for future studies that
focus on the sustainability in educational and behavioral
changes associated with a simulation-based curriculum.
Nonetheless, our results suggest that, in addition to being
well-received, simulation-based experiences can be used
to increase resident comfort with discussing SDoH in a
clinical setting.

The residents participating in our curriculum
reported a relatively low number of baseline number of
conversations about SDoH in continuity clinic. Although
the number of self-reported discussions about SDoH in
clinic did not significantly increase among the overall
cohort of residents during the study period, more PGY-1
residents did report having > 2 conversations in continu-
ity clinic at the end of the training year compared to prior
to the simulation experience. This adds to existing evi-
dence in undergraduate and graduate medical education
that SDoH education increases the frequency of address-
ing SDoH in a clinical context. Upon completion of a
lecture-based SDoH curriculum, pediatric clerkship stu-
dents improved their overall knowledge regarding SDoH
and also reported increased frequency in discussions of
food insecurity with patients [8]. Although it is unknown
whether these habits continued during residency, this
nonetheless highlights the importance of studying the
long-term impact of SDoH curricular interventions. In
a separate study, PGY-2 and — 3 residents were exposed
to a curriculum involving videos with scenarios that
should trigger screening for various SDoH. Compared to
a control group of residents not receiving the curriculum,
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more residents in the intervention arm screened for
sources of familial support and housing conditions [31].
Similarly, exposure to a video-based curriculum resulted
in increased screening for domestic violence and paren-
tal depression compared to a control group not receiving
the education [32]. The impact of curricula on screen-
ing is significant because implementation of systematic
approaches to identifying needs related to SDoH have
been shown to improve access to resources for families
[2]. Institutional process changes may also increase the
number of opportunities for conversations about SDoH
such as ACEs [16] as well as other related topics includ-
ing personal benefits, housing, child education, legal and
personal safety [33]. However, given barriers to address-
ing SDoH in practice reported by residents, [31] edu-
cational interventions, including those incorporating
simulation, either as a supplemental training experience
or as the sole curricular component, may be a feasible
method to provide additional exposure to SDoH clinical
scenarios and help residents more effectively integrate
this into their personal clinical practice. Furthermore,
the benefit of adaptable simulation-based curricula that
allow training programs to address the unique and ever-
changing needs facing individual institutions and com-
munities may outweigh the lack of malleability in static
curricula such as informational videos.

Residents found our curriculum useful for learning
about community resources and practicing clinically-
oriented conversations related to SDoH as has been
described previously [7, 9, 34]. Klein et al. also reported
trainees experiencing impactful realizations about fam-
ily circumstances, reflecting about self-perceptions and
practices, and gaining knowledge regarding community-
based resources after a two-week curriculum combining
didactics and immersive experiences involving poverty
and provision of health care to underserved populations
[9]. Similarly, internal medicine residents appreciated
both the burden of and system-level factors contributing
to SDoH while gaining a sense of empowerment to advo-
cate for improved access to resources [7].

The majority of residents expressed that these simula-
tions were an educationally valuable method of teaching
SDoH, despite not having an extensive pre-simulation
didactic session on the topic. This, along with our other
learner outcomes of the curriculum, is significant because
little has been described about the impact of simulations
focused on discussing SDoH. A recent scoping review of
curricula reporting outcomes relating to teaching SDoH
[35] identified that only one of 12 studies included a sim-
ulation experience. However, the impact of the simula-
tion component was not independently evaluated [36].
A simulation and video training curriculum enhanced
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residents’ understanding of discussions regarding ACEs
with adult patients but did not address the unique fam-
ily-centered interactions of pediatrics [37]. Our findings
extend the support for using simulation training for this
topic in pediatrics, where early intervention to mitigate
the negative impact of ACEs is still possible.

Our initial study of this curriculum has several limita-
tions. First, our study was limited by its smaller sample
size and low response rate for the longitudinal follow-
up. However, collection of data across two years do
assist with increasing the generalizability of our findings
despite the limited sample size and response rates. Fur-
thermore, a larger sample size would likely add statisti-
cal power to relevant magnitudes of differences observed
in comfort and changes in behavior that are relevant to
medical educators but failed to reach statistical signifi-
cance. Nonetheless, these initial data support our pursuit
of future efforts to better understand the role for simu-
lation in SDoH discussions with patients and families.
Second, our survey measuring resident self-reported
comfort with the scenarios may not necessarily trans-
late to competence with these discussions.Additionally,
although our study only measured comfort as opposed
to self-efficacy, per Albert Bandura’s social-cognitive
theory, comfort is as important as knowledge and skills
to perform a task and therefore helpful for performance
improvements [38, 39]. Future efforts focused on devel-
oping a critical task list that, when combined with direct
observation of residents in live clinical encounters, would
allow for a more meaningful measurement of behavio-
ral change. Finally, we recognize that there are inherent
challenges that may limit the use of simulation as an edu-
cational tool including a lack of clinical validity of each
scenario and investigator bias towards the educational
benefits of simulation [40]. Furthermore, the challenges
and sentiments of individuals affected by SDoH are dif-
ficult to accurately simulate and are subject to projection
of personal biases. We attempted to reduce the effects of
these biases by having our scenarios reviewed by other
experts in medical education but cannot completely
eliminate the possibility for these biases.

In summary, we successfully implemented a SDoH
simulation curriculum at our institution and have
shown that simulation increased resident comfort with
discussing SDH in a clinical setting. Our future efforts
are focused on developing critical action checklists for
each scenario that will assist residents with identify-
ing actionable areas for improvement. We also aim to
investigate if exposure to the simulations and increased
comfort level with each scenario correlates with an
increased likelihood of engaging in these conversations
in a clinical setting.



Morrison et al. BMC Medical Education (2021) 21:601

Abbreviations
ACE: adverse childhood experience; PGY: post-graduate year; SP: simulated
parent; SDoH: social determinants of health.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512909-021-03044-5.

Additional file 1: Retrospective pretest posttest survey used in the study.

Acknowledgements
None.

Authors’ contributions

Dr. Morrison conceptualized and designed the study, collected primary
data, drafted the initial manuscript, and approved the final manuscript as
submitted. Drs. Mariscek, Hopkins, Dudas, and Collins collected primary data,
reviewed and revised the manuscript, and approved the final manuscript as
submitted.

Funding
This project was not supported by any funding.

Availability of data and materials
The datasets analyzed during the current study are available from the cor-
responding author on reasonable request.

Declarations

Ethics approval andconsent to participate

This study was approved by the Johns Hopkins All Children’s Hospital Institu-
tional Review Board (IRB#188040). All participants provided verbal informed
consent prior to participating in the study activities.

Consentfor publication
No consent for publication from participants was necessary as no individual
identifiable information is reported.

Competing interests
All authors have no financial or intellectual competing interests to disclose.

Author details

'Department of Pediatrics, Johns Hopkins University School of Medicine, MD,
Baltimore, USA. %Division of Pediatric Hospital Medicine, Department of Pedi-
atric Medicine, Johns Hopkins All Children’s Hospital, FL, St Petersburg, USA.
3Division of Pediatric Hospital Medicine, Department of Pediatric Medicine,
AdventHealth for Children, FL, Orlando, USA.

Received: 8 January 2021 Accepted: 17 November 2021
Published online: 06 December 2021

References

1. BlasE, Kurup AS, eds. Equity, Social Determinants and Publich Health
Programmes. 1st ed. World Health Organization Press; 2010.

2. Garg A, Toy S, Tripodis Y, Silverstein M, Freeman E. Addressing Social

Determinants of Health at Well Child Care Visits: A Cluster RCT. Pediatrics.

2015;135(2):e296-304. https://doi.org/10.1542/peds.2014-2888.

3. Krieger J, Higgins DL. Housing and health: Time again for public health
action. Am J Public Health. 2002;92(5):758-68. https://doi.org/10.2105/
AJPH.92.5.758.

4. Felitti VJ, Anda RF, Nordenberg D, et al. Relationship of childhood abuse
and household dysfunction to many of the leading causes of death in
adults: The adverse childhood experiences (ACE) study. Am J Prev Med.
1998;14(4):245-58. https://doi.org/10.1016/5S0749-3797(98)00017-8.

19.
20.

21.

22.

23.

24.

Page 9 of 10

COUNCIL ON COMMUNITY PEDIATRICS. Poverty and Child Health in
the United States. Pediatrics. 2016;137(4). https://doi.org/10.1542/peds.
2016-0339

Kenyon C, Sandel M, Silverstein M, Shakir A, Zuckerman B. Revisiting the
Social History for Child Health. Pediatrics. 2007;120(3):e734-8. https://doi.
0rg/10.1542/peds.2006-2495.

Schmidt S, Higgins S, George M, Stone A, Bussey-Jones J, Dillard R. An
Experiential Resident Module for Understanding Social Determinants
of Health at an Academic Safety-Net Hospital. MedEdPORTAL Publ.
2017;13:1-6. https://doi.org/10.15766/mep_2374-8265.10647.

Marsh M, Supples S, McLaurin-Jiang S, Brown C, Linton J. Introducing
the Concepts of Advocacy and Social Determinants of Health Within
the Pediatric Clerkship. MedEdPORTAL. 2019;15:1-9. https://doi.org/10.
15766/mep_2374-8265.10798.

Klein M, Vaughn LM. Teaching social determinants of child health in a
pediatric advocacy rotation: Small intervention, big impact. Med Teach.
Published online 2010. https://doi.org/10.3109/01421591003690320
Collins K, Hopkins A, Shilkofski NA, Levine RB, Hernandez RG. Difficult
Patient Encounters: Assessing Pediatric Residents’ Communication Skills
Training Needs. Cureus. 2018;10(9):e3340. https://doi.org/10.7759/cureus.
3340.

. Lopreiato JO, Sawyer T. Simulation-based medical education in pediatrics.

Acad Pediatr. 2015;15(2):134-42. https://doi.org/10.1016/j.acap.2014.10.
010.

OkudaY, Bryson EO, DeMaria S, et al. The utility of simulation in medical
education: what is the evidence? Mt Sinai J Med. 2009;76(4):330-43.
https://doi.org/10.1002/ms}.20127.

Kerr D, Ostaszkiewicz J, Dunning T, Martin P. The effectiveness of training
interventions on nurses'communication skills: A systematic review.
Nurse Educ Today. 2020;89:104405. https://doi.org/10.1016/j.nedt.2020.
104405.

Johns Hopkins All Children's Hospital. Johns Hopkins All Children’s Hos-
pital 2016 Community Health Needs Assessment and Implementation
Strategy. Published 2016. https://www.hopkinsallchildrens.org/getme
dia/2d2a4532-0788-4dd0-9055-c8db9f22ebd0/2016-JHACH-CHNA-Full-
Report-Final.pdf;.aspx

Hernandez RG, Hopkins A, Dudas RA. The evolution of graduate medical
education over the past decade: Building a new pediatric residency
program in an era of innovation. Med Teach. 2018;40(6):615-21. https://
doi.org/10.1080/0142159X.2018.1455969.

Marsicek SM, Morrison JM, Manikonda N, O'Halleran M, Spoehr-Labutta
Z, Brinn M. Implementing Standardized Screening for Adverse Childhood
Experiences in a Pediatric Resident Continuity Clinic. Pediatr Qual Saf.
2019;4(2):e154. https://doi.org/10.1097/pg9.0000000000000154

Hager ER, Quigg AM, Black MV, et al. Development and Validity of a
2-Item Screen to Identify Families at Risk for Food Insecurity. Pediatrics.
2010;126(1):e26-32. https://doi.org/10.1542/peds.2009-3146.

Billioux A, Verlander K, Anthony S, Alley D. Standardized Screening for
Health-Related Social Needs in Clinical Settings: The Accountable Health
Communities Screening Tool. NAM Perspect. 2018;7(5). https://doi.org/10.
31478/201705b

Wellness CFY. Center for youth wellness ACEQ & user guide.

Rudolph JW, Simon R, Dufresne RL, Raemer DB. There’s no such thing as
“nonjudgmental”debriefing: a theory and method for debriefing with
good judgment. Simul Healthc. 2006;1(1):49-55. https://doi.org/10.1097/
01266021-200600110-00006.

Praslova L. Adaptation of Kirkpatrick's four level model of training criteria
to assessment of learning outcomes and program evaluation in Higher
Education. Educ Assessment, Eval Account. 2010;22(3):215-25. https://
doi.org/10.1007/511092-010-9098-7.

Kirkpatrick DL, Kirkpatrick JD. Evaluating Training Programs: The Four
Levels. 3rd ed. Berett-Koehler Publishers; 2006. https://doi.org/10.16309/j.
cnki.issn.1007-1776.2003.03.004

Pratt CC, McGuigan WM, Katzev AR. Measuring Program Outcomes:
Using Retrospective Pretest Methodology. Am J Eval. 2000;21(3):341-349.
https://doi.org/10.1177/109821400002100305

Garner AS, Shonkoff JB, Committee on Psychosocial Aspects of Child and
Family Health, Committee on Early Childhood, Adoption, Section on
Developmental and Behavioral Pediatrics. Early childhood adversity, toxic
stress, and the role of the pediatrician: translating developmental science


https://doi.org/10.1186/s12909-021-03044-5
https://doi.org/10.1186/s12909-021-03044-5
https://doi.org/10.1542/peds.2014-2888
https://doi.org/10.2105/AJPH.92.5.758
https://doi.org/10.2105/AJPH.92.5.758
https://doi.org/10.1016/S0749-3797(98)00017-8
https://doi.org/10.1542/peds.2016-0339
https://doi.org/10.1542/peds.2016-0339
https://doi.org/10.1542/peds.2006-2495
https://doi.org/10.1542/peds.2006-2495
https://doi.org/10.15766/mep_2374-8265.10647
https://doi.org/10.15766/mep_2374-8265.10798
https://doi.org/10.15766/mep_2374-8265.10798
https://doi.org/10.3109/01421591003690320
https://doi.org/10.7759/cureus.3340
https://doi.org/10.7759/cureus.3340
https://doi.org/10.1016/j.acap.2014.10.010
https://doi.org/10.1016/j.acap.2014.10.010
https://doi.org/10.1002/msj.20127
https://doi.org/10.1016/j.nedt.2020.104405
https://doi.org/10.1016/j.nedt.2020.104405
https://www.hopkinsallchildrens.org/getmedia/2d2a4532-0788-4dd0-9055-c8db9f22ebd0/2016-JHACH-CHNA-Full-Report-Final.pdf;.aspx
https://www.hopkinsallchildrens.org/getmedia/2d2a4532-0788-4dd0-9055-c8db9f22ebd0/2016-JHACH-CHNA-Full-Report-Final.pdf;.aspx
https://www.hopkinsallchildrens.org/getmedia/2d2a4532-0788-4dd0-9055-c8db9f22ebd0/2016-JHACH-CHNA-Full-Report-Final.pdf;.aspx
https://doi.org/10.1080/0142159X.2018.1455969
https://doi.org/10.1080/0142159X.2018.1455969
https://doi.org/10.1097/pq9.0000000000000154
https://doi.org/10.1542/peds.2009-3146
https://doi.org/10.31478/201705b
https://doi.org/10.31478/201705b
https://doi.org/10.1097/01266021-200600110-00006
https://doi.org/10.1097/01266021-200600110-00006
https://doi.org/10.1007/s11092-010-9098-7
https://doi.org/10.1007/s11092-010-9098-7
https://doi.org/10.16309/j.cnki.issn.1007-1776.2003.03.004
https://doi.org/10.16309/j.cnki.issn.1007-1776.2003.03.004
https://doi.org/10.1177/109821400002100305

Morrison et al. BMC Medical Education

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

(2021) 21:601

into lifelong health. Pediatrics. 2012;129(1):224-31. https://doi.org/10.
1542/peds.2011-2662.

COUNCIL ON COMMUNITY PEDIATRICS, COMMITTEE ON NUTRITION.
Promoting Food Security for All Children. Pediatrics. 2015;136(5):e1431-8.
https://doi.org/10.1542/peds.2015-3301

National Academies of Sciences, Engineering and M. Integrating Social
Care into the Delivery of Health Care: Moving Upstream to Improve the
Nation's Health. The National Academies Press; 2019. https://doi.org/10.
17226/25467

Andermann A. Screening for social determinants of health in clinical
care: Moving from the margins to the mainstream. Public Health Rev.
2018;39(1):1-17. https://doi.org/10.1186/540985-018-0094-7.
Palakshappa D, Goodpasture M, Albertini L, Brown CL, Montez K, Skelton
JA. Written Versus Verbal Food Insecurity Screening in One Primary Care
Clinic. Acad Pediatr. 2019;20(2):203-7. https://doi.org/10.1016/j.acap.
2019.10.011.

Barnidge E, LaBarge G, Krupsky K, Arthur J. Screening for Food Insecurity
in Pediatric Clinical Settings: Opportunities and Barriers. J Community
Health. 2017;42(1):51-7. https://doi.org/10.1007/510900-016-0229-z.
Barnidge E, Krupsky K, LaBarge G, Arthur J. Food Insecurity Screening in
Pediatric Clinical Settings: A Caregivers' Perspective. Matern Child Health
J.2020;24(1):101-9. https://doi.org/10.1007/510995-019-02785-6.
O'Toole JK, Solan LG, Burkhardt MC, Klein MD. Watch and learn: An inno-
vative video trigger curriculum to increase resident screening for social
determinants of health. Clin Pediatr (Phila). 2013;52(4):344-50. https://doi.
org/10.1177/0009922813475702.

Klein MD, Alcamo AM, Beck AF, et al. Can a Video curriculum on the social
determinants of health affect residents’ practice and families’ perceptions
of care? Acad Pediatr. 2014;14(2):159-66. https://doi.org/10.1016/j.acap.
2013.11.002.

Patel M, Bathory E, Scholnick J, White-Davis T, Choi J, Braganza S. Resident
Documentation of Social Determinants of Health: Effects of a Teaching
Tool in the Outpatient Setting. Clin Pediatr (Phila). 2018;57(4):451-6.
https://doi.org/10.1177/0009922817728697.

Hsieh DT, Coates WC. Poverty Simulation: An Experiential Learning Tool
for Teaching Social Determinants of Health. AEM Educ Train. 2017;2(1):51-
4. https://doi.org/10.1002/aet2.10076.

Hunter KA, Thomson B. A scoping review of social determinants of
health curricula in post-graduate medical education. Can Med Educ J.
2019;10(3):e61-71. https://doi.org/10.36834/cmej.61709.

Real FJ, Beck AF, Spaulding JR, Sucharew H, Klein MD. Impact of a Neigh-
borhood-Based Curriculum on the Helpfulness of Pediatric Residents’
Anticipatory Guidance to Impoverished Families. Matern Child Health J.
2016;20(11):2261-7. https://doi.org/10.1007/5s10995-016-2133-7.

Wen FK, Miller-Cribbs JE, Coon KA, Jelley MJ, Foulks-Rodriguez KA. A
simulation and video-based training program to address adverse child-
hood experiences. Int J Psychiatry Med. 2017;52(3):255-64. https://doi.
org/10.1177/0091217417730289.

Bandura A. Self-Efficacy: The Exercise of Control. W H Freeman/Times
Books/ Henry Holt & Co; 1997.

Artino AR. Academic self-efficacy: from educational theory to instruc-
tional practice. Perspect Med Educ. 2012;1(2):76-85. https://doi.org/10.
1007/540037-012-0012-5.

Oman SP, Magdi Y, Simon L V. Past Present and Future of Simulation in
Internal Medicine,; 2021. http://www.ncbi.nlm.nih.gov/pubmed/31751
073

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 10 of 10

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1542/peds.2011-2662
https://doi.org/10.1542/peds.2011-2662
https://doi.org/10.1542/peds.2015-3301
https://doi.org/10.17226/25467
https://doi.org/10.17226/25467
https://doi.org/10.1186/s40985-018-0094-7
https://doi.org/10.1016/j.acap.2019.10.011
https://doi.org/10.1016/j.acap.2019.10.011
https://doi.org/10.1007/s10900-016-0229-z
https://doi.org/10.1007/s10995-019-02785-6
https://doi.org/10.1177/0009922813475702
https://doi.org/10.1177/0009922813475702
https://doi.org/10.1016/j.acap.2013.11.002
https://doi.org/10.1016/j.acap.2013.11.002
https://doi.org/10.1177/0009922817728697
https://doi.org/10.1002/aet2.10076
https://doi.org/10.36834/cmej.61709
https://doi.org/10.1007/s10995-016-2133-7
https://doi.org/10.1177/0091217417730289
https://doi.org/10.1177/0091217417730289
https://doi.org/10.1007/s40037-012-0012-5
https://doi.org/10.1007/s40037-012-0012-5
http://www.ncbi.nlm.nih.gov/pubmed/31751073
http://www.ncbi.nlm.nih.gov/pubmed/31751073

	Using simulation to increase resident comfort discussing social determinants of health
	Abstract 
	Background: 
	Methods: 
	Results: 
	Discussion: 

	Introduction
	Methods
	Study design
	Setting
	Simulated Parents
	Participants
	Scenarios
	Scenario 1: Food insecurity
	Scenario 2: Housing insecurity
	Scenario 3: Limited access to health care
	Scenario 4: Exposure to ACEs

	Implementation
	Evaluation framework
	Level 1: ParticipationReaction
	Level 2: Learning
	Level 3: Behavioral Change

	Statistical analysis

	Results
	Experience with social determinants of health
	Level 1: Participation and reaction to exercise
	Level 2: Learning
	Level 3: Behavioral Changes

	Discussion
	Acknowledgements
	References


