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Abstract
Up to 90% of American adults have had prior exposure to trauma but medical
education in Trauma Informed Care (TIC) remains limited. We integrated a TIC
curriculum into a pre-clerkship medical student service learning program and
measured its association with TIC knowledge, attitudes and confidence
after year 1. 353 students participated in the pretest. 103 matched pairs are
included in the final analysis. To assess gains from the curriculum, we utilized
three instruments: Attitudes Towards Trauma Informed Care, a confidence
instrument originally designed for social work students, and a knowledge
assessment. We used paired t-tests to assess for score differences between
administrations and fit a predictive model for change in score using
a generalized estimating equations model. The average unadjusted sum score
on the pretest was high—23.5 out of 30 (IQR 22.0–25.3). 69.7% of students
somewhat or strongly agreed they had previously heard of TIC. Statistically
significant negative associations were found between sum score, Black, Asian/
PI, and biracial identities, second-year medical student status and prior famil-
iarity with TIC. Average posttest scores in the matched cohort increased by 1.37
points (95% CI, 0.82–1.91). In the GEE model, Asian/PI race, biracial identity
and being a second-year medical student remained statistically significant

✉ Whitney V. Cabey
whitney.cabey@temple.edu

1 Center for Urban Bioethics, The Lewis Katz School of Medicine of Temple University, 3500 North
Broad Street, MERB 324, Philadelphia, PA 19140, USA

2 Department of Emergency Medicine, Lewis Katz School of Medicine of Temple University,
Philadelphia, PA, USA

3 Department of Epidemiology and Biostatistics, College of Public Health, Temple University,
Philadelphia, PA, USA

4 The Lewis Katz School of Medicine of Temple University, Philadelphia, PA, USA
5 Department of Pediatrics, Lewis Katz School of Medicine of Temple University, Philadelphia, PA,

USA

SN Soc Sci (2024) 4:88

https://doi.org/10.1007/s43545-024-00887-9

http://orcid.org/0000-0001-8787-4007
https://crossmark.crossref.org/dialog/?doi=10.1007/s43545-024-00887-9&domain=pdf&date_stamp=2024-04-24


predictors of lower TIC scores, while identifying as a woman was positively
associated. Further study is needed to contextualize these scores and to continue
seeking effective resources for increasing clinicians’ capacity to practice TIC.
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Abbreviations
ACE Adverse childhood experience
AHSS Arts, humanities, and social science
TIC Trauma informed care
SW Social work

Introduction

As many as 90% of American adults have prior exposure to at least one traumatic
event and up to 70% were exposed during childhood (Kilpatrick et al. 2013).
Contemporary definitions of trauma encompass physical, psychological and emo-
tional injury, and include experiencing abuse, discrimination, and violence. Trauma
increases a person’s lifetime potential for engaging in health-risk behaviors, nega-
tively impacts physical and behavioral health, and interferes with access to or use of
health services (Hughes et al. 2017).

Although trauma is increasingly being recognized as incredibly prevalent and
clinically relevant, few physicians have had formal training in Trauma Informed
Care (TIC), an organizational approach to creating environments and service
providers sensitive to the needs of patients who have experienced trauma
(Substance Abuse and Mental Health Services Administration (SAMHSA),
2014; Substance Abuse and Mental Health Services Administration 2014).
TIC shows promise as a framework for patient-centered care that promotes
healing, decreases the risks of inadvertent emotional injury during healthcare
encounters and improves the therapeutic alliance between patient and provider
(Weinreb et al. 2007; Machtinger et al. 2015; Tuck et al. 2017; Chaudhri et al.
2019). Implementing TIC has been shown to improve patient-centered commu-
nication skills regardless of patients’ specific trauma history (Green et al. 2015).
Despite this, medical students and resident physicians report low rates of formal
training and lack of confidence translating didactic knowledge into clinical
practice (Strait and Bolman 2017; Tink et al. 2017; Goldstein et al. 2018;
Elisseou et al. 2019; DeAndrade et al. 2020). Teaching medical trainees the
science of trauma theory and principles of TIC is a critical step towards
creating a trauma aware workforce that is more adequately prepared to address
trauma in clinical encounters and organizational design. Investing in the educa-
tion of medical students seems especially high yield, because in their prospec-
tive careers many will head clinical teams, lead in administrative and
operational roles, and set research agendas that will influence the future of
the profession.
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Investigations to assess change in skills, knowledge, attitudes, confidence or
other measures that represent mastery of TIC principles as a result of curricular
initiatives are limited; and none are specifically designed for physician trainees.
Examples from curricula designed for nursing trainees, mixed allied health profes-
sional students and educators suggest TIC training is perceived as acceptable by
course participants, and often increases knowledge and confidence in the subject
matter (Choi and Seng 2015; Stokes et al. 2017; Li et al. 2019; Cannon et al. 2020;
Bilbrey et al. 2022). In this study, we describe a revised pre-clerkship curriculum at
an urban academic medical program that incorporated formal exposure to TIC for
the 2019–2020 academic year through the mandatory pre-clerkship service learning
program. We explored the use of existing TIC survey tools for applicability in our
population of students.

TIC was incorporated into the service learning curriculum because the skills
needed for physician competency in the TIC framework overlaps significantly
with skills gained in service learning programs. Service learning (SL) is a form of
community engaged, experiential education where students build skills and
knowledge through cycles of action and reflection with guidance from trained
faculty and community leaders (What is Service Learning or Community
Engagement? 2020). Properly calibrated service learning experiences are asso-
ciated with increased abilities in cross-cultural communication, empathetic beha-
vior and civic engagement (Laks et al. 2016; Hand et al. 2018; White et al. 2020).
The experiential learning environment provides a guided opportunity to explore
concepts like the social determinants of health (SDOH), cultural humility and
health disparities (Sabo et al. 2015; Stewart and Wubbena 2015; Rinaudo 2017;
Rodriguez 2017). For these reasons, many medical schools in the United States
use service learning as a method to build patient-centered skills necessary for
professionalism. Given the high levels of individual and community level vio-
lence experienced in neighborhoods in proximity to many urban academic med-
ical centers, the TIC framework is an important skill set to develop in advance of
the clerkship years.

To assess the association between the change in curriculum and students’
knowledge, attitudes and perceived confidence in TIC, we administered
a survey at the beginning (pretest) and end (posttest) of the 2019–2020
academic year. We hypothesized that exposure to the didactic and experiential
curriculum would result in gains in knowledge of TIC, positive attitude towards
TIC and confidence in implementation of principles of TIC. We further
hypothesized that baseline scores or score increases, particularly in the attitude
measurement, may differ based on students’ racial and gender identity or
educational background – that black and Latinx students, students identifying
as women and students with backgrounds in the humanities would score higher
at baseline or have larger score increases between pre and post assessments.
This hypothesis builds on growing literature demonstrating white, male and
biomedical science undergraduate majors tend to score lower on self-reported
surveys measuring humanistic characteristics like compassion, perception of
others pain and empathy (Thomas 1978; Gunderman and Kanter 2008; Berg
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et al. 2015; Hoffman et al. 2016; Ratzan 2019; American Medical Association
2020; Hojat et al. 2020).

Methods

Participants and setting

The survey was administered to first- and second-year medical students in an
academic medical center affiliated with an urban teaching hospital. The pre-
clinical curriculum includes didactic sessions and small group workshops on health
disparities and the social determinants of health as well as longitudinal service
learning (SL) experiences in local community settings where students are encour-
aged to contextualize the lecture material and work on skills that may eventually
inform their clinical practice.

In 2019, the curriculum was modified to include both a formalized TIC training
module and the addition of trained trauma-informed educators at SL sites.
First year (M1) students received a 60 minute didactic session that introduced
(1) TIC theory and background, including relevant associated topics such as
Adverse Childhood Experiences (ACEs) and the impact of trauma on epigenetic
change, (2) individual and community-level signs and symptoms of trauma, and
(3) best practices for interactions with people who have experienced trauma. The
lecture emphasized systematic, systemic, and historical traumas such as poverty
and discrimination.

Second year (M2) students received the same lecture at the beginning of the year,
and had a second 60 minute didactic session on translating TIC to the bedside just
prior to their transition to clerkships. This lecture (1) briefly reviewed trauma theory
and symptoms of trauma from the fall introductory session, (2) invited students to
share vignettes from their SL sites in order to provide contextualized examples of
real-world examples of behavior influenced by history of trauma, and (3) reviewed
trauma informed history taking and physical examination skills. Of note, M2
students may have heard the terms “trauma informed care” or “trauma sensitive
care” at the discretion of individual instructors during their M1 year, but did not
receive formal instruction in TIC prior to the start of this pilot curriculum.

To develop the curriculum we utilized references from SAHMSA’s National
Center on Trauma Informed Care to describe TIC, the CDC and seminal articles
to describe ACEs and epigenetics, the Diagnostic and Statistical Manual of Mental
Disorders to describe symptoms of PTSD, white papers and other non-peer
reviewed scholarship generated from the nonprofit sector to discuss community
level trauma, community and structural violence (Center for Substance Abuse
Treatment 2014; Hurst and Shoemaker 2015; The Annie E. Casey Foundation
2015; Beidas et al. 2016; Menshner and Maul 2016). We drew from books by
scholars such as Bruce Perry, Nadine Burke Harris and Bessel van der Kolk.

Students were verbally consented to participate in the survey, M1 students prior
to their TIC didactic session, and M2 students during their SL orientation. Pretest
survey data was collected from September 2 to September 9, 2019 and posttest
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survey data from February 1 to March 31, 2020. Both surveys were collected in
REDCap, version 8.11.3. The Institutional Review Board of Temple University
determined the study to be exempt non-human subjects research.

Measures

Although TIC is an organizational framework, application of the principles requires
that individuals embrace the underlying constructs, commit to new processes and
develop or refine skills necessary for successful implementation. Few psychometric
tools have been developed to easily identify and track proxy metrics of individual
competency such as attitudes towards, confidence in or knowledge of TIC (Champine
et al. 2019). Surveys in populations of medical students have been limited in scope
and scale, involving convenience samples of self-selecting students who are inter-
ested in TIC or evaluations of single center didactic experiences (Baker et al. 2016).
Of the existing instruments, we know of only one validated tool oriented towards
individuals rather than organizations, the Attitudes Related to Trauma Informed Care
(ARTIC) scale (Wilson and Nochajski 2016). Of note, healthcare providers were
included in the validation but not considered separately from other social and human
service providers, and no students were included in the sample. In addition to ARTIC,
we identified and used one other instrument that assessed confidence in TIC skills in
SW students (see appendix for instruments) (Helitzer et al. 2011).

ARTIC-10 uses a 7-point bipolar Likert scale contrasting favorable and unfavor-
able attitudes to TIC, with higher scores indicating more favorable attitudes (Green
et al. 2016). The confidence measurement tool uses a 100-point scale reflecting
confidence (0 = none; 100 = extremely) in applying TIC skills in clinical practice
(Dichter et al. 2018). We modified this to a 10-point Likert scale for ease of scoring
and to make the subscales within our instrument more consistent. We additionally
modified some statements to reflect the role of the medical student as a learner
rather than autonomous decision-maker in the clinical setting. Most changes were
minor, for example, “I” to “we” to indicate team membership. On three occasions,
we modified the confidence instrument statements with the opening phrase, “given
appropriate supervision by an attending” to more accurately reflect medical stu-
dents’ role within the hierarchy of an academic healthcare team.

We asked about familiarity with TIC (whether students had heard of, attended
training in or had experience implementing TIC) on a 4-point Likert scale. We
included a 9-item knowledge survey with true/false responses that reflected the
content of the TIC curriculum. The questions were generated by the TIC lecturers,
vetted with others with TIC expertise (including community based behavioral
health educators with experience in facilitating trauma informed care trainings,
a therapist, and a social worker) for quality, then administered to a group of 30
adults unaffiliated with the project to ensure question clarity. Demographic informa-
tion collected included year in school, self-identified race, gender, highest level of
parental education as a proxy for socioeconomic status, undergraduate major
(dichotomized to STEM vs. arts, humanities and social science—AHSS majors),
and whether the students were pursuing or planning to pursue a dual MD/Master’s
Degree in Urban Bioethics, a group of students we anticipated would be more likely
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to have strong positive attitudes towards TIC. We had an a priori hypothesis that in
addition to enrollment in the MA program, prior exposure to TIC, AHSS under-
graduate majors and students with marginalized identities (Black, Latinx, gender
minorities) may be correlated with higher baseline knowledge, attitude and con-
fidence scores or larger changes between pre- and post- test administrations.
Students spent on average 15 minutes completing the survey.

Analysis

We calculated sub-scores for knowledge (9 item yes/no responses, maximum raw
score 9), attitude (10 items on a 7-point Likert scale, maximum raw score 7), and
confidence (10 items on a 10-point Likert scale, maximum raw score 10). To lessen the
effect of the differences in scales between the survey instruments, we used minimum-
maximum normalization to convert each sub-score to a 10 point scale. We calculated
a composite score from the sums of the three subscales (maximum score = 30). For the
pretest, we examined the unadjusted relationships between sub and sum scores,
demographic and educational variables using t-tests for continuous variables and
Pearson’s chi-squared tests for categorical variables. We tested a predictive model
for variation in score based on demographic and educational variables using a linear
regression model with backward elimination to determine model fit. We tested inter-
actions between year in medical school and familiarity with TIC, to explore the
relationship between additional medical training and baseline knowledge of TIC. We
also tested interactions of race with parental education since SES and race are often
colinear, and undergraduate major with gender, since women are overrepresented in
the population of medical students with non-STEM degrees (National Research
Council Panel on Race 2004; American Academy of Arts and Sciences 2017).

For the posttest, we matched participants’ pre- and posttest responses based on
the unique study ID each student created at time of pretest survey completion. We
calculated sub and sum scores, then used paired t-tests to assess for significant
differences in score between administrations. We fit a predictive model for change
in score based on demographic and educational variables using a generalized
estimating equations (GEE) model to account for within participant correlation of
pre- and posttest scores. All analyses were performed in SAS, Version 9.4 (SAS
Institute, Cary, NC) and STATA SE, Version 14.2 (StataCorp, College Station, TX).

Outcomes

200 M1 students and 180 M2 students were eligible to participate in the survey.
A total of 199 M1 and 154 M2 students (total n = 353) responded to the pretest. 24
participants were excluded from the pretest because their pattern of responses were
non-differentiated and consistent with straightlining. Of the remaining 329, 8 were
excluded from the final regression model because of missing demographic data.
Data from a student who identified as nonbinary was excluded due to low sample
size and the inability to collapse them into another category. Results did not
significantly differ when the excluded respondents were reintroduced to the model.
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For the pretest, we report on 320 participants, representing a combined final
response rate of 84.2% (320/380) with 89.0% (178/200) response rate from M1 and
78.9% (142/180) response rate from M2 students. Table 1 shows demographic
characteristics of the 320 participants, stratified by years in medical school.
Overall, the demographics of the combined pre-clerkship respondents were diverse;
53.4% were women, 20.7% were underrepresented racial minorities and 14.4%
identified as Latinx. 26.9% obtained a non-STEM degree in college. 60.6% of
students had at least one parent with a graduate or professional degree. Classes
were similar demographically with the exception of the age distribution and number
of students enrolled in the dual MD/MA program.

Reporting first on the pre-test, the average unadjusted sum score was 23.5 out of
30 (IQR 22.0–25.3). The average unadjusted sub-scores on knowledge, attitudes and

Table 1 Participant demographics
Total cohort
(n = 320)

First year medical
students
(n = 178)

Second year medical
students
(n = 142)

n % n % n % p-value
Age 0.03
20–24 209 65.3 125 70.2 84 59.2
25–29 96 30.0 43 24.2 53 37.3
30–34 11 3.4 6 3.4 5 3.5
≥35 4 1.25 4 2.2 0 0.0
Gender 0.67
Man 149 46.6 81 45.5 68 47.9
Woman 171 53.4 97 54.5 74 52.1

Race 0.42
White 203 63.4 108 60.7 95 66.9
Black 44 13.8 29 16.3 15 10.6
Asian/PI 51 15.9 28 15.7 23 16.2
Biracial/other 22 6.9 13 7.3 9 6.3

Ethnicity 0.65
Latinx 46 14.4 27 15.2 19 13.4

Highest level parental
education

0.68

<College degree 50 15.6 28 15.7 22 15.5
Associates or

bachelor degree
76 23.8 39 21.9 37 26.1

Graduate or
professional degree

194 60.6 111 62.4 83 58.5

AHSS undergraduate
degree

86 26.9 53 29.8 33 23.2 0.19

Enrolled or plan to
enroll in MAUB

49 15.3 37 20.8 12 8.5 <0.01

Abbreviations: AHSS arts, humanities or social science, MAUB master of arts in urban bioethics
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confidence sections were, 7.9 (IQR 7.8–8.9), 8.0 (IQR 7.4–8.7) and 7.6 (IQR 6.9–
8.4), respectively. 69.7% of students somewhat or strongly agreed they had pre-
viously heard of TIC, while only 27.8% indicated they had experience implementing
TIC skills prior to medical training (Table 2). Levels of familiarity differed signifi-
cantly between classes, with a higher proportion of M2s reporting both awareness of
and formalized training in TIC.

In the linear regression model (Table 3), we found that Black racial identity
(−1.01, −1.95 – −0.18), Asian/PI racial identity (−1.31, −2.11 – −0.51), biracial
identity (−1.57, −2.70 – −0.45), and being a M2 student (−0.82, −1.42 – −0.23)
were significantly associated with a lower sum score. For Black and 2nd year
students, differences in scores were driven by the attitude toward TIC sub-score,
while Asian students scored lower on confidence. Prior familiarity with TIC (0.92,
0.04–1.80) and identifying as a woman (0.95, 0.35–1.51) were predictors of
a higher sum score, driven by their attitude sub-scores. We found no association
between sum score and identifying as Latinx, participation in the dual MD/MA
program or prior history of an AHSS undergraduate degree. No significant associa-
tions were found between demographic variables and scores on the knowledge
subscale. We tested for interaction between TIC familiarity and medical school
class, but this was not statistically significant.

Table 2 Familiarity with trauma informed care by year in medical school
Total cohort
(n = 320)

First year medical
students
(n = 178)

Second year medical
students
(n = 142)

n % n % n % P value
Remember learning about
TIC in M1 year

– – – – 142 76.1

Familiarity
Heard of TIC <0.0001
Strongly disagree 48 15.0 45 25.3 3 2.1
Somewhat disagree 49 15.3 42 23.6 7 4.9
Somewhat agree 115 35.9 61 34.3 54 38.0
Strongly agree 108 33.8 30 16.9 78 43.9

Attended a TIC training <0.0001
Strongly disagree 148 46.3 117 65.7 31 21.8
Somewhat disagree 73 22.8 32 18.0 41 28.9
Somewhat agree 70 21.9 18 10.1 52 36.6
Strongly agree 29 9.1 11 6.2 18 12.7

Experience implementing
TIC

<0.0001

Strongly disagree 144 45.0 103 57.9 41 28.9
Somewhat disagree 87 27.2 34 19.1 53 37.3
Somewhat agree 63 19.7 30 16.9 33 23.2
Strongly agree 26 8.1 11 6.2 15 10.6

Abbreviations: TIC trauma informed care
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169 students completed the posttest. Posttest survey recruitment was significantly
impacted by the disruption in the academic environment created by the COVID-19
pandemic. Of the 169 respondents, 66 were excluded due to an inability to match
their study ID to a pretest ID. The demographic composition and posttest scores of
the unmatched posttest participants did not differ in a statistically significant manner
from the matched cohort.

Results from the posttest are found in Table 4. The final posttest retention rate
was 32.2% (103/320). 36.0% (64/178) of M1 students and 27.5% (39/142) of M2
students who completed a pre-test responded for the post-test. The average unad-
justed sum score on the posttest was 24.9 (IQR 23.3–26.8). The average unadjusted
sub-scores on knowledge, attitudes and confidence sections were, 8.6 (IQR 7.8–
8.9), 8.3 (IQR 7.7–9.1) and 8.0 (IQR 7.4–9.0), respectively. Accounting for cluster-
ing of scores by participant, students in the matched cohort gained 1.37 points
between pre and posttests. We found Asian/PI racial identity (−1.62, −2.79 – −0.45)
and biracial identity (−3.71, −6.59 – −0.82) were significantly associated with lower
posttest sum score. For students identifying as Asian, the decrease was driven by
lower knowledge and confidence sub-scores, while students identifying as biracial
had lower subscores in all three domains. Identifying as a woman (1.40, 0.53–2.26)
was the sole predictor of a higher posttest sum score, with the increase in score
driven by gains on both attitude and confidence sub-scores. The other variables
remained unassociated or fell out of the model.

Discussion

Results from the study suggest the TIC curriculum within the service learning
program had a modest but statistically significant association with pre-clerkship
students’ knowledge, attitudes and confidence regarding TIC. In a diverse cohort of
pre-clerkship medical students we identified much higher levels of familiarity with
the term TIC than has been found in previous studies, even among first year medical
students (Goldstein et al. 2018). Prior familiarity with TIC and identifying as
a woman were most positively associated with higher posttest scores on the
assessment. The sum score increases were driven by knowledge and confidence
in providing TIC with minor gains in attitudes towards TIC, although less than
a third of students reported experience with developing or refining TIC skills. M2
students were more likely to have higher scores on the pretest but did not maintain
a statistically significant advantage on the posttest. In fact, being in the second year
class trended toward a lower posttest sum score.

To our knowledge, we are the first to report on both the modification of existing
psychometric tools for a pre-clerkship student population and on associations
between socio-demographics and measures of students’ knowledge, attitude and
confidence towards TIC. Additional research is needed to contextualize these
scores, particularly high confidence scores in a population of students who report
very little formal skill in TIC. Overall, baseline scores on the survey were higher
than anticipated based on our review of existing literature. This may be related to
the higher levels of familiarity with TIC across the cohort. High pretest scores may
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decrease the usefulness of these instruments by creating a ceiling effect that limits
the ability to detect change over time. This must be taken into consideration as
awareness of TIC becomes more commonplace such that baseline familiarity is
likely to continue to rise. We explored whether our adjustment to the phrasing of 3
confidence questions drove the high confidence scores but found no significant
differences between responses to these 3 questions and the other 7 in the subscale.

We investigated the relationship between survey scores and socio-demographics,
in line with emerging medical education perspectives on the relationship between
humanistic characteristics like empathy and students’ backgrounds in liberal arts
education, or holding specific minoritized identities. We hypothesized students with
these identities may have higher scores at baseline or larger gains over time.
Instead, the picture was mixed and suggests the need for further study of the
relationship between identity and self-reported measurements of humanistic char-
acteristics as well as the particular ways this relates to perception of TIC.

One potential explanation for our results is that pre-clerkship students’ lack of
clinical experience prevents them from accurately assessing future behavior. They
may be responding with their “best guess” or the most socially appropriate response
rather than a reflective, internally consistent one. If this is the case, students with
lower scores may be signaling more thoughtful consideration of the complexity in
delivering TIC effectively in clinical settings. In particular, this could explain the
trend towards lower posttest scores in the second year medical students, who were
transitioning into clerkships at the time of posttest administration and had acquired
many more hours of experiential learning than their first year counterparts, including
service learning, standardized patients and observational clinical opportunities.

There are limitations to this study. The strength of the relationship between
change in score and the content of the curriculum is limited by the lack of an
unexposed comparison group of medical students. Future research could be con-
ducted with a partner institution interested in TIC, or through staged implementa-
tion of the curriculum. Second, the attitudes instrument was designed for
practicing health professionals and the confidence instrument for social work
students who, at the time of the posttest, have completed more field exposure
than a comparable medical student. There may be a minimal amount of experi-
ential learning necessary to have an appropriate context for these questions.
Qualitative exploration of both pre-clerkship and clerkship students’ responses
to the survey instrument will be a useful next step in understanding how best to
use a TIC instrument in assessment of curriculum by tracking changes over time.
Third, the relationship between survey responses and actual behavior in a clinical
encounter remains unclear. Future approaches to determining the relationship
between TIC curriculum and pre-clerkship students’ knowledge, skills and atti-
tudes will include observed assessments of standardized patients both as a gold
standard for measuring acquisition of TIC skills and potentially as a means to
correlate survey responses with real world behavior.

Two previous studies measuring the impact of TIC training on physicians have
evaluated patient-provider communication through evaluation of standardized
patient and real clinical encounters (Helitzer et al. 2011; Green et al. 2016).
While these forms of evaluation are critically important and these studies
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represent important building blocks in the TIC knowledge base, real time mea-
surement of behavior is resource and time intensive. This may add additional
barriers to implementation. The potential impact of such barriers is an important
consideration. Lack of time and a champion to spearhead implementation were
significant barriers to providing or enhancing existing TIC training in a recent
survey of U.S. Family Medicine residency program directors (Dichter et al. 2018).
Time constraints also exist in undergraduate medical education, including a fixed
amount of instructional time with multiple competing academic foci and con-
straints of availability for clinical faculty who have direct experience in trauma
theory/TIC implementation.

As TIC training extends to the field of medical education, accurate and cost
effective means to measure TIC training outcomes will become imperative.
Widespread adoption of TIC practices in health care settings will remain limited
without the development of low barrier instruments that can guide the development
of best practices, assist health systems and academic centers in comparative assess-
ment, and measure individual and organizational change over time. This will
improve our ability to teach skills in trauma informed care to the maximal benefit
of vulnerable patients.

Acknowledgements The authors thank Sharon Herring, MD for assistance reviewing and revising the
manuscript.

Author contributions W.C., N.J., K.R., N.S. and H.S. conceived the concept, design and background. W.
C., N.J., N.S. and S.W. collected the data. W.C., N.C. and K.T. analyzed the data. W.C., N.J., K.R. and N.
S. interpreted the results, drafted and revised the manuscript.

Funding During the study period, Dr. Cabey was supported by the Pincus Family Foundation’s Pediatric
Urban Bioethics Fellowship Program.

Data availability The datasets analyzed during the current study available from the corresponding author
on reasonable request.

Code availability Not applicable.

Declarations

Ethical approval This protocol was deemed exempt from review by the Institutional Review Board of
Temple University.

Consent to participate Not applicable.

Consent for publication Not applicable.

Financial disclosure The authors have indicated they have no financial relationships relevant to this
article to disclose.

Conflict of interest The authors have indicated they have no potential conflicts of interest disclose.

Disclaimers Not applicable.

Previous presentations Not applicable.

SN Soc Sci (2024) 4:88 Page 13 of 16 88



Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecom
mons.org/licenses/by/4.0/.

References

American Academy of Arts and Sciences (2017) Gender distribution of bachelor’s degrees in the
humanities. Available at: https://www.amacad.org/humanities-indicators/higher-education/gender-
distribution-bachelors-degrees-humanities. Accessed 22 Aug 2023

American Medical Association. How humanities background could make you a better medical student.
https://www.ama-assn.org/residents-students/preparing-medical-school/how-humanities-
background-could-make-you-better-medical. Accessed 20 Oct 2020

Baker CN, Brown SM, Wilcox PD, Overstreet S, Arora P (2016) Development and psychometric
evaluation of the attitudes related to trauma-informed care (ARTIC) scale. School Ment Health
8(1):61–76. https://doi.org/10.1007/s12310-015-9161-0

Beidas RS, Adams DR, Kratz HE et al (2016) Lessons learned while building a trauma-informed public
behavioral health system in the City of Philadelphia. Eval Program Plann 59:21–32. https://doi.org/
10.1016/j.evalprogplan.2016.07.004

Berg K, Blatt B, Lopreiato J et al (2015) Standardized patient assessment of medical student empathy.
Acad Med 90(1):105–111. https://doi.org/10.1097/ACM.0000000000000529

Bilbrey JB, Castanon KL, Copeland RB, Evanshen PA, Trivette CM (2022) Primary early childhood
educators’ perspectives of trauma-informed knowledge, confidence, and training. The Australian
Educational Researcher. Published online 31 October. https://doi.org/10.1007/s13384-022-00582-9

Cannon LM, Coolidge EM, LeGierse J et al (2020) Trauma-informed education: creating and pilot
testing a nursing curriculum on trauma-informed care. Nurse Educ Today 85:104256. https://doi.
org/10.1016/j.nedt.2019.104256

Center for Substance Abuse Treatment (2014) Trauma-informed care in behavioral health services.
Substance Abuse and Mental Health Services Administration (US), Rockville (MD). Treatment
Improvement Protocol (TIP) Series, No. 57.) Available from: https://www.ncbi.nlm.nih.gov/books/
NBK207201/

Champine RB, Lang JM, Nelson AM, Hanson RF, Tebes JK (2019) Systems Measures of a Trauma-
Informed Approach: a Systematic Review. Am J Community Psychol. https://doi.org/10.1002/ajcp.
12388. Published online

Chaudhri S, Zweig KC, Hebbar P, Angell S, Vasan A (2019) Trauma-informed care: a strategy to
improve primary healthcare engagement for persons with criminal justice system involvement.
J Gen Intern Med 34(6):1048–1052. https://doi.org/10.1007/s11606-018-4783-1

Choi KR, Seng JS (2015) Pilot for nurse-led, interprofessional in-service training on trauma-informed
perinatal care. J Cont Educ Nursing 46(11):515–521. https://doi.org/10.3928/00220124-20151020-04

DeAndrade S, Pelletier A, Bartz D, Dutton C (2020) Trauma informed care training in Ob/Gyn residency
programs [26G]. Obstetrics Gynecol 135:77S. https://doi.org/10.1097/01.aog.0000664924.02840.92

Dichter ME, Teitelman A, Klusaritz H, Maurer DM, Cronholm PF, Doubeni CA (2018) Trauma-
informed care training in family medicine residency programs. Fam Med 50(8):617–622. https://
doi.org/10.22454/FamMed.2018.505481

Elisseou S, Puranam S, Nandi M (2019) A novel, trauma-informed physical examination curriculum for
first-year medical students. MedEdPORTAL 15. https://doi.org/10.15766/mep_2374-8265.10799

Goldstein E, Murray-García J, Sciolla AF et al (2018) Medical students’ perspectives on trauma-
informed care training. Perm J 22:17–126. https://doi.org/10.7812/TPP/17-126

88 Page 14 of 16 SN Soc Sci (2024) 4:88

http://orcid.org/0000-0001-8787-4007
http://orcid.org/0000-0001-8787-4007
https://www.amacad.org/humanities-indicators/higher-education/gender-distribution-bachelors-degrees-humanities
https://www.amacad.org/humanities-indicators/higher-education/gender-distribution-bachelors-degrees-humanities
https://www.ama-assn.org/residents-students/preparing-medical-school/how-humanities-background-could-make-you-better-medical
https://www.ama-assn.org/residents-students/preparing-medical-school/how-humanities-background-could-make-you-better-medical
https://doi.org/10.1007/s12310-015-9161-0
https://doi.org/10.1016/j.evalprogplan.2016.07.004
https://doi.org/10.1016/j.evalprogplan.2016.07.004
https://doi.org/10.1097/ACM.0000000000000529
https://doi.org/10.1007/s13384-022-00582-9
https://doi.org/10.1016/j.nedt.2019.104256
https://doi.org/10.1016/j.nedt.2019.104256
https://www.ncbi.nlm.nih.gov/books/NBK207201/
https://www.ncbi.nlm.nih.gov/books/NBK207201/
https://doi.org/10.1002/ajcp.12388
https://doi.org/10.1002/ajcp.12388
https://doi.org/10.1007/s11606-018-4783-1
https://doi.org/10.3928/00220124-20151020-04
https://doi.org/10.1097/01.aog.0000664924.02840.92
https://doi.org/10.22454/FamMed.2018.505481
https://doi.org/10.22454/FamMed.2018.505481
https://doi.org/10.7812/TPP/17-126


Green BL, Saunders PA, Power E et al (2015) Trauma-informed medical care: CME communication
training for primary care providers. Fam Med 47(1):7–14. http://www.ncbi.nlm.nih.gov/pubmed/
25646872. Accessed 21 Nov 2019

Green BL, Saunders PA, Power E et al (2016) Trauma-informed medical care: patient response to a primary
care provider communication training. J Loss Trauma 21(2):147–159. https://doi.org/10.1080/
15325024.2015.1084854

Gunderman RB, Kanter SL (2008) Perspective: “How to Fix the Premedical Curriculum” Revisited.
Acad Med 83(12):1158–1161. https://doi.org/10.1097/ACM.0b013e31818c6515

Hand J, Koransky A, Feinman J et al (2018) Alumni perspectives on the role of medical school service
learning experiences in their professional development and practice. J Health Care Poor
Underserved 29(4):1386–1399. https://doi.org/10.1353/hpu.2018.0102

Helitzer DL, Lanoue M, Wilson B, de Hernandez BU, Warner T, Roter D (2011) A randomized controlled
trial of communication training with primary care providers to improve patient-centeredness and health
risk communication. Patient Educ Couns 82(1):21–29. https://doi.org/10.1016/j.pec.2010.01.021

Hoffman KM, Trawalter S, Axt JR, Oliver MN (2016) Racial bias in pain assessment and treatment
recommendations, and false beliefs about biological differences between blacks and whites. Proc
Natl Acad Sci U S A. https://doi.org/10.1073/pnas.1516047113. Published online

Hojat M, DeSantis J, Shannon SC, Speicher MR, Bragan L, Calabrese LH (2020) Empathy as related to
gender, age, race and ethnicity, academic background and career interest: a nationwide study of
osteopathic medical students in the United States. Med Educ 54(6):571–581. https://doi.org/10.1111/
medu.14138

Hughes K, Bellis MA, Hardcastle KA et al (2017) The effect of multiple adverse childhood experiences
on health: a systematic review and meta-analysis. Lancet Public Health 2(8):e356–e366. https://doi.
org/10.1016/S2468-2667(17)30118-4

Hurst A, Shoemaker D (2015) Widening our health lens: incorporating trauma-informed practice into
affordable housing, pp 33–39. https://www.frbsf.org/community-development/publications/commu
nity-development-investment-review/2018/october/widening-our-health-lens-incorporating-trauma-
informed-practice-into-affordable-housing/

Kilpatrick DG, Resnick HS, Milanak ME, Miller MW, Keyes KM, Friedman MJ (2013) National
estimates of exposure to traumatic events and PTSD prevalence using DSM-IV and DSM-5 criteria.
J Trauma Stress 26(5):537–547. https://doi.org/10.1002/jts.21848

Laks J, Wilson LA, Khandelwal C, Footman E, Jamison M, Roberts E (2016) Service-learning in
communities of elders (SLICE): development and evaluation of an introductory geriatrics course
for medical students. Teach Learn Med 28(2):210–218. https://doi.org/10.1080/10401334.2016.
1146602

Li Y, Cannon LM, Coolidge EM, Darling-Fisher CS, Pardee M, Kuzma EK (2019) Current state of
trauma-informed education in the health sciences: lessons for nursing. J Nurs Educ 58(2):93–101.
https://doi.org/10.3928/01484834-20190122-06

Machtinger EL, Cuca YP, Khanna N, Rose CD, Kimberg LS (2015) From treatment to healing: the
promise of trauma-informed primary care. Women’s Health Issu 25(3):193–197. https://doi.org/10.
1016/j.whi.2015.03.008

Menshner C, Maul A (2016) Key ingredients for successful trauma-informed care implementation.
Center for Health Care Strategies, Inc, Robert Wood Johnson Foundation. http://www.chcs.org/
media/ATC_whitepaper_040616.pdf

National Research Council Panel on Race (2004) Ethnicity, and health in later life. In: Anderson NB,
Bulatao RA, Cohen B (eds) Critical perspectives on racial and ethnic differences in health in late
life, vol 9. National Academies Press (US), Washington (DC). Race/Ethnicity, Socioeconomic
Status, and Health. Available from: https://www.ncbi.nlm.nih.gov/books/NBK25526/#

Ratzan RM (2019) How to fix the premedical curriculum—another try. JAMA 322(8):710. https://doi.
org/10.1001/jama.2019.11480

Rodriguez R (2017) Civic engagement and service learning for medical students: a phenomenological
study of transformation

Rinaudo CM (2017) The effect of service learning on medical students’ cultural competence and servant
leadership. Louisiana State University, Shreveport

Sabo S, de Zapien J, Teufel-Shone N, Rosales C, Bergsma L, Taren D (2015) Service learning: a vehicle
for building health equity and eliminating health disparities. Am J Public Health 105(S1):S38–S43.
https://doi.org/10.2105/AJPH.2014.302364

SN Soc Sci (2024) 4:88 Page 15 of 16 88

http://www.ncbi.nlm.nih.gov/pubmed/25646872
http://www.ncbi.nlm.nih.gov/pubmed/25646872
https://doi.org/10.1080/15325024.2015.1084854
https://doi.org/10.1080/15325024.2015.1084854
https://doi.org/10.1097/ACM.0b013e31818c6515
https://doi.org/10.1353/hpu.2018.0102
https://doi.org/10.1016/j.pec.2010.01.021
https://doi.org/10.1073/pnas.1516047113
https://doi.org/10.1111/medu.14138
https://doi.org/10.1111/medu.14138
https://doi.org/10.1016/S2468-2667(17)30118-4
https://doi.org/10.1016/S2468-2667(17)30118-4
https://www.frbsf.org/community-development/publications/community-development-investment-review/2018/october/widening-our-health-lens-incorporating-trauma-informed-practice-into-affordable-housing/
https://www.frbsf.org/community-development/publications/community-development-investment-review/2018/october/widening-our-health-lens-incorporating-trauma-informed-practice-into-affordable-housing/
https://www.frbsf.org/community-development/publications/community-development-investment-review/2018/october/widening-our-health-lens-incorporating-trauma-informed-practice-into-affordable-housing/
https://doi.org/10.1002/jts.21848
https://doi.org/10.1080/10401334.2016.1146602
https://doi.org/10.1080/10401334.2016.1146602
https://doi.org/10.3928/01484834-20190122-06
https://doi.org/10.1016/j.whi.2015.03.008
https://doi.org/10.1016/j.whi.2015.03.008
http://www.chcs.org/media/ATC_whitepaper_040616.pdf
http://www.chcs.org/media/ATC_whitepaper_040616.pdf
https://www.ncbi.nlm.nih.gov/books/NBK25526/#
https://doi.org/10.1001/jama.2019.11480
https://doi.org/10.1001/jama.2019.11480
https://doi.org/10.2105/AJPH.2014.302364


Stewart T, Wubbena ZC (2015) A systematic review of service-learning in medical education: 1998–
2012. Teach Learn Med 27(2):115–122. https://doi.org/10.1080/10401334.2015.1011647

Strait J, Bolman T (2017) Consideration of personal adverse childhood experiences during implementa-
tion of trauma-informed care curriculum in graduate health programs. Perm J 21:16–061. https://
doi.org/10.7812/TPP/16-061

Substance Abuse and Mental Health Services Administration (SAMHSA) (2014) SAMHSA’s concept of
trauma and guidance for a trauma-informed approach. Substance Abuse and Mental Health
Services Administration

Stokes Y, Jacob JD, Gifford W, Squires J, Vandyk A (2017) Exploring nurses’ knowledge and experiences
related to trauma-informed care. Glob Qual Nurs Res 4:233339361773451. https://doi.org/10.1177/
2333393617734510

Substance Abuse and Mental Health Services Administration (2014) Trauma-informed care in behavioral
health services. Treatment improvement protocol (TIP) series 57. HHS Publication No (SMA)
13-4801

The Annie E. Casey Foundation (2015) A model move: trauma informed community building. The Annie
E. Casey Foundation. https://www.aecf.org/blog/a-model-move-trauma-informed-community-building.
Accessed 22 Aug 2023

Thomas L (1978) How to fix the premedical curriculum. N Engl J Med 298(21):1180–1181. https://doi.
org/10.1056/NEJM197805252982106

Tink W, Tink JC, Turin TC, Kelly M (2017) Adverse childhood experiences: survey of resident practice,
knowledge, and attitude. Fam Med 49(1):7–13. https://fammedarchives.blob.core.windows.net/ima
gesandpdfs/pdfs/FamilyMedicineVol49Issue1Tink7.pdf. Accessed 4 Dec 2019

Tuck SG, Summers AC, Bowie J et al (2017) B’More fit for healthy babies: using trauma-informed care
policies to improve maternal health in Baltimore City. Women’s Health Issu 27:S38–S45. https://
doi.org/10.1016/j.whi.2017.09.002

Weinreb L, Nicholson J, Williams V, Anthes F (2007) Integrating behavioral health services for homeless
mothers and children in primary care. Am J Orthopsych 77(1):142–152. https://doi.org/10.1037/
0002-9432.77.1.142

What is Service Learning or Community Engagement?. Center for teaching. Vanderbilt University. https://
cft.vanderbilt.edu/guides-sub-pages/teaching-through-community-engagement/. Accessed 24 June 2020

White M, Perez N, Hajmurad S, Victory M (2020) Health disparities past the classroom: the impact of
frontier medicine on students. Cureus 12(1). https://doi.org/10.7759/cureus.6796

Wilson B, Nochajski TH (2016) Evaluating the impact of trauma-informed care (TIC) perspective in
social work curriculum. Soc Work Educ 35(5):589–602. https://doi.org/10.1080/02615479.2016.
1164840

88 Page 16 of 16 SN Soc Sci (2024) 4:88

https://doi.org/10.1080/10401334.2015.1011647
https://doi.org/10.7812/TPP/16-061
https://doi.org/10.7812/TPP/16-061
https://doi.org/10.1177/2333393617734510
https://doi.org/10.1177/2333393617734510
https://www.aecf.org/blog/a-model-move-trauma-informed-community-building
https://doi.org/10.1056/NEJM197805252982106
https://doi.org/10.1056/NEJM197805252982106
https://fammedarchives.blob.core.windows.net/imagesandpdfs/pdfs/FamilyMedicineVol49Issue1Tink7.pdf
https://fammedarchives.blob.core.windows.net/imagesandpdfs/pdfs/FamilyMedicineVol49Issue1Tink7.pdf
https://doi.org/10.1016/j.whi.2017.09.002
https://doi.org/10.1016/j.whi.2017.09.002
https://doi.org/10.1037/0002-9432.77.1.142
https://doi.org/10.1037/0002-9432.77.1.142
https://cft.vanderbilt.edu/guides-sub-pages/teaching-through-community-engagement/
https://cft.vanderbilt.edu/guides-sub-pages/teaching-through-community-engagement/
https://doi.org/10.7759/cureus.6796
https://doi.org/10.1080/02615479.2016.1164840
https://doi.org/10.1080/02615479.2016.1164840

	Association of trauma informed service learning with students’ knowledge, attitudes and confidence
	Abstract
	Introduction
	Methods
	Participants and setting
	Measures
	Analysis

	Outcomes
	Discussion
	References


