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Abstract

Introduction: Child abuse is a highly prevalent yet undertaught condition in medical education. Many physicians feel underprepared to
navigate conversations about mandatory reporting. Methods: We developed an interactive module for teaching pediatric clinicians about
sentinel injuries and mandatory reporting. We evaluated the content by seeking qualitative and quantitative feedback from a large
audience at a pediatric continuing medical education (CME) conference and then studied its educational impact using a pre- and
postmodule assessment with residents from three specialties. Based upon audience and expert feedback, the content was then divided
into two parts, with an expanded section on disproportionality in part one and popcorn-style role-play in part two. Results: In the CME
audience, 98% of participants (85 of 87) rated the content and presentation skills as excellent or very good. In the resident presentations,
there were 34 resident participants from three specialties: 24 from a combined audience of pediatric and emergency medicine residents
and 10 from an audience of family medicine residents. Median confidence level increased in the pediatric and emergency medicine
audience from 4 to 7 and in the family medicine audience from 5 to 7 on a 10-point scale. The median knowledge scores increased in
both groups as well, from 75% to 100% and 25% to 100%, respectively. Discussion: This child physical abuse fundamentals module has
been presented to a wide range of physician audiences with positive qualitative and quantitative feedback. It is offered here in an
expanded two-part workshop that allows for intentional practice of the information taught.
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Educational Objectives

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

1. Define the term sentinel injuries in the context of child
abuse (part one).

2. Construct an appropriate management plan when a
concern for nonaccidental trauma is identified (part one).

3. Describe at least two examples of disproportionality in
child abuse evaluations in the United States (part one).

4. Navigate indications and mechanisms for mandatory
reporting (part two).

5. Identify the best first question when opening a
conversation about a mandatory report (part two).
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6. Define NURSE (naming, understanding, respecting,
supporting, exploring) statements and give two examples
(part two).

7. Apply the skills learned to practice disclosing a mandatory
report to a family (part two).

Introduction

Child physical abuse is undertaught in medical training,1-6 which
has significant ramifications for patients and families. Literature
suggests that one-third of cases of abusive head trauma are
missed by the first physician seen.7,8 Many of these infants are
further injured or die before the abuse is recognized.8 Physicians
feel underprepared to recognize subtle indications of child
physical abuse1 and to discuss mandatory reports with families.3

With the inadequate state of medical education on child abuse,
it is unfortunate but unsurprising that there are disparities in
child abuse evaluations at every stage of the process. Black
children are more likely to be worked up, reported, investigated,
and die from abusive injuries of the same severity than White
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children.9-13 Black and American Indian/Alaska Native children
are overrepresented in child welfare.14 Among cases of missed
abusive head trauma, the ones most often missed (i.e., assumed
to be nonabusive) are those of White infants with two parents
present.8

Sentinel injuries are subtle, seemingly insignificant physical
findings that are key early indicators of abuse.15,16 They include
bruising, oral injuries, and subconjunctival hemorrhages in
premobile infants and are considered red flags that should
prompt medical providers to pursue a workup for nonaccidental
trauma. Premobile infants do not have many ways of self-
sustaining bruising, oral injuries, or subconjunctival hemorrhages
due to their limited developmental capabilities, so when these
injuries are present, nonaccidental trauma must be considered.
Among infants less than 6 months with bruising, 50%-75% are
ultimately determined to have been abused after multidisciplinary
team review.17-19 Among infants less than 6 months with
subconjunctival hemorrhages, 27% have concomitant bruising,
14%-46% have underlying injuries on skeletal survey, and
5%-15% have underlying intracranial hemorrhage (i.e., concern
for abusive head trauma).20,21 Physicians and physicians-in-
training may have difficulty reconciling the perception that “it
is just a small bruise” with the need to file a mandatory report.
When clinicians are unfamiliar with child injury data (e.g., 50%-
75% of bruises in premobile infants are due to abuse), they may
be vulnerable to acting based upon implicit bias; for example,
they may be more hesitant to report if a family presents well (i.e.,
is of high socioeconomic status and education) or more likely
to report if the caregiver has a substance use disorder or is of a
minority race.22

Thus, physicians must be equipped to identify and manage these
injuries and confidently navigate the complexities of mandatory
reporting. Sentinel injuries often prompt some of the most difficult
conversations around mandatory reporting because the injuries
appear small but are known to be of significant risk. For this
reason, when teaching about the appropriate medical response
to sentinel injuries, it is important to pair it with education
about mandatory reporting. While most medical professionals
know they are mandatory reporters, the specific roles of child
protection and law enforcement in these cases are not always
well understood by physicians. In addition, the act of disclosing a
mandatory report to a family is insufficiently practiced in medical
training.

There is a need to better prepare physicians who evaluate
children to recognize and respond to child physical abuse.
Previous MedEdPORTAL resources focusing on child physical

abuse involve cases of more critically injured children with
multisystem injuries.23-25 These resources and others26

emphasize the importance of mandatory reporting of child
abuse but do not provide intentional practice in navigating
these difficult, emotionally charged conversations. In their
simulation debriefs, Ryan, White, Kiley, Reed, and Giordano
observed that learners often want to focus on the social issues
of the case once they feel comfortable with their medical
management of the injured child. In part, we feel this is because
the emotional toll of managing the family during a pediatric
crisis is not typically addressed during training yet remains an
important aspect of patient care for both the family and the
physician.23

Our interactive, two-part workshop on child physical abuse
fundamentals and mandatory reporting offers three features
that are unique compared to the prior literature. First, our
workshop emphasizes subtle signs of child abuse as opposed
to more clinically apparent multisystem injuries; second, it
acknowledges disproportionality (i.e., overrepresentation of
certain demographics) in child abuse evaluations at every stage
of the process; and third, it offers an opportunity for intentional
practice in a psychologically safe space for navigating the
challenging conversations through popcorn-style role-play. The
purpose of this workshop is to provide an interactive teaching
tool appropriate for various physician audiences that covers
some of the most fundamental yet nuanced aspects of child
physical abuse.

Methods

We built this child physical abuse educational activity in 2022
as part of a fundamental child abuse curriculum for physicians
at Mayo Clinic. The content was created by a child abuse
pediatrician and incorporated scenarios based upon real,
challenging cases encountered during child abuse pediatrics
training. We created the material to be generalizable to
presenters across the country, where child abuse statutes and
institutional protocols differ. Because child abuse material is
undertaught in medical training, this content is appropriate for all
levels of physicians and physicians-in-training who see children
(i.e., medical students, residents, and physicians in practice). It
has also been presented to other pediatric practitioners such
as nurses, nurse practitioners, emergency medical services first
responders, and social workers.

Appendix A was initially created in three sections: (1) an overview
of sentinel injuries, (2) a review of the nonaccidental trauma
workup, and (3) practical tips for navigating difficult conversations
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about mandated reporting. This is the structure reflected in the
data in the Results, below. Based upon audience and expert
feedback, the content on navigating difficult conversations was
made into its own Appendix B with an opportunity for role-play,
and Appendix A was expanded to cover disproportionality in
more detail. The initial presentation took 45 minutes, whereas the
current two-part format takes at least 90 minutes: 45 minutes for
Appendix A and 45-60 minutes for Appendix B (depending on
how many role-plays are facilitated). We prioritized interactive
learning through audience-response questions, which were
optimally implemented with the use of a quiz-based polling
software such as Kahoot! or PollEverywhere, though polling
software is not required for implementation. Appendix A can
accommodate many formats of delivery: individual self-paced
completion, small groups, and large audiences. Appendix B exists
in a PowerPoint-only form because there are minimal audience-
response questions; the participant engagement is primarily
through popcorn-style role-play. We recommend facilitating
Appendix B in small groups of five to 10 participants. We created
a technical guide and script (Appendix C) to aid educators in
presenting both Appendices A and B. The only materials needed
are a computer and presentation screen, a pen and paper for
taking notes during the role-play, and a clock for keeping time
during the role-play.

To solicit qualitative and quantitative feedback about this
educational activity, it was presented to a large audience
of pediatric practitioners at a continuing medical education
(CME) conference. Participants were asked to rate the practical
value/content as well as the presentation skills on a 5-point Likert
scale (1 = poor, 5 = excellent). Participants were also given the
opportunity to provide qualitative feedback, including strengths
and areas for improvement. This feedback was reviewed by
the primary author and organized into themes based upon
similarities in content. The feedback was used to improve the
delivery format, specifically by expanding the content on difficult
conversations and separating it into a part two with popcorn
role-play.

This educational activity was also evaluated with residents
from three different specialties using a pre- and postmodule
knowledge and confidence assessment. The presentation
was delivered by a child abuse pediatrician first to a combined
audience of pediatric and emergency medicine residents and
then to an audience of family medicine residents. The optional
Kahoot! link for large groups—available in the title slide notes
(Appendix A) and the technical guide (Appendix C)—was used for
both presentations.

In the pre- and postmodule assessment, participants rated
their confidence in identifying sentinel injuries and discussing a
mandatory report with a family on a 10-point scale (1 = not at all

confident, 10 = completely confident). They were then asked four
knowledge questions that challenged them to identify a sentinel
injury from a list of descriptions, to identify the need to report a
sentinel injury, to formulate an appropriate nonaccidental trauma
workup for an infant with bruising, and to identify best practices in
disclosing a mandatory report to a family (Appendix D, questions
2, 3, 4, 6).

The pre- and postmodule assessment included real case
scenarios that challenged participants to think through their
initial reporting and medical workup recommendations. The
specific outcomes of these cases were withheld until the end
of the presentation, by which time the participants had been
presented with literature about sentinel injuries and given
the opportunity to formulate workup recommendations. The
intention behind withholding case outcomes until after the
postmodule assessment was to evaluate learning in the absence
of knowledge about the case outcomes and to solidify at the
conclusion of the presentation the impact of potential missed
abuse.

Descriptive statistics were calculated including the median and
interquartile range (IQR) of the confidence-level question and
the median percentage of correct responses by participants
to the knowledge questions. Because participation was
voluntary and anonymous, the number of responses to individual
questions varied, and so, we were unable to perform subgroup
analyses of the combined pediatric and emergency medicine
resident audience. This study was approved by the Institutional
Review Board and the Education Research Committee at Mayo
Clinic.

Results

In the CME conference, there were 110 survey respondents
from a multidisciplinary audience of 68% physicians (n = 75),
15% nurse practitioners (n = 17), 7% physician assistants
(n = 8), 5% nurses (n = 6), and 4% other health care professionals
(n = 4). From this group, 79% (n = 87) responded to the surveys
about the content and presentation skills, and 98% of these
respondents (85 of 87) rated both as excellent or very good.
In the space for qualitative feedback, 25 participants provided
open-ended comments regarding strengths of the presentation.
Only one comment represented an area for improvement (asking
for more script examples). We separated the qualitative feedback
into themes accompanied by illustrative quotations (Table).
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Table. Qualitative Feedback From CME Conference

Feedback Theme Illustrative Quotations

Tone (e.g., psychological safety,
inclusivity)

� “Tough topic, very well-handled.”
� “Very sensitive handling of terrible injuries.”
� “It is also important to possess the necessary tools to address the abuse suspicion with [families]. I believe this was very well

communicated here.”
� “Very empathetic and knowledgeable.”
� “I really appreciated the variety of ways [the speaker] discussed how important it is to address this and to fight against our

implicit biases.”
� “Appreciate the opening statement: ‘This can be tough to listen to.’ ”

Presentation style � “[This presentation] was so excellent. A difficult to discuss topic but so important.... I do think [the] question/cases were the
best so far in the [conference]. I loved [the] use of word clouds as well.”

� “Enjoyed the combination of interaction and really important information.”
� “I really liked the questions and audience involvement.”
� “Very well-delivered.”
� “Great pictures.”
� “Liked the slide showing the doctor with her head in her hands after talking to the family; sometimes it goes badly and it’s not

because of us.”
� “Important and well-presented information. One of the best lectures of the conference!”

Clinical application � “Difficult topic—clear presentation of sentinel [injuries] and approach to manage them. Will affect how I practice.”
� “Good review of an important, difficult topic. Helpful to hear how to talk to parents about reporting.”
� “Very pertinent with some great take-home points.”
� “Good pointers for primary care.”
� “Information was relevant to my practice.”
� “I was updated on what to do at what age and why. Very clear and very helpful.”

Areas for improvement � “More examples of potential scripting for that difficult conversation.”

The feedback was used to enhance the delivery format with
additional scripts and role-play.

In the evaluation with the pre- and postmodule evaluation, there
were a total of 34 resident participants: 24 from the combined
audience of pediatric and emergency medicine residents and
10 from the audience of family medicine residents. Before the
module, pediatric and emergency medicine residents rated
their confidence in identifying sentinel injuries and discussing
a mandated report with a family at a median score of 4 (IQR:
3.00-5.25); after the module, self-rated confidence increased to
a median score of 7 (IQR: 7.00-8.00; Figure 1). Among the family

Figure 1. Pediatric and emergency medicine residents’ self-rated confidence level
in identifying sentinel injuries and discussing a mandated report in the pre- versus
postmodule assessments. The median confidence level increased from 4 (IQR:
3.00-5.25) to 7 (IQR: 7.00-8.00). The mean (X) increased from 4.4 to 7.3. The
whiskers extend to a maximum of one IQR below the 1st quartile and one IQR
above the 3rd quartile, with outliers beyond these ranges indicated by dots.

medicine residents, these metrics were 5 (IQR: 4.25-5.75) and 7
(IQR: 7.00-8.00), respectively (Figure 2).

For the knowledge questions, the median participant score
increased for both audiences. In the pediatric and emergency
medicine resident audience, the median premodule knowledge
score was 75% (IQR: 46%-75%), and the median postmodule
score was 100% (IQR: 75%-100%; Figure 3). In the family
medicine resident audience, these metrics were 25% (IQR:
0%-25%) and 100% (IQR: 75%-100%), respectively (Figure 3).
Question 3, which asked participants to identify the need to

Figure 2. Family medicine residents’ self-rated confidence level in identifying
sentinel injuries and discussing a mandated report in the pre- versus postmodule
assessments. The median confidence level increased from 5 (IQR: 4.25-5.75) to 7
(IQR: 7.00-8.00). The mean (X) increased from 4.8 to 7.5. The whiskers extend to
a maximum of one IQR below the 1st quartile and one IQR above the 3rd quartile,
with outliers beyond these ranges indicated by dots.
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Figure 3. Residents’ performance on knowledge-based questions in pre- versus
postmodule assessments.

report a sentinel injury, demonstrated significant improvement
in both audiences. The 100% postmodule response in both
groups was consistent with what has been observed in various
ongoing audiences for this module. In other words, essentially
every participant who completes this module comes away with
an understanding that a bruise in a premobile infant requires a
mandatory report.

Discussion

This interactive, two-part workshop on child physical abuse
fundamentals, including critical knowledge about sentinel
injuries, disproportionality, and mandatory reporting, has
been positively received by a wide range of physician and
multidisciplinary audiences. Pre- and postmodule assessments
demonstrated notable increases in residents’ confidence and
knowledge regarding this important topic. This education is
critical for physicians not only because sentinel injuries are
subtle, high-risk, and undertaught in medical training but also
because the cognitive dissonance and implicit bias inherent in
navigating these cases have potential to perpetuate disparities.
This interactive module adds to the prior literature on medical
education about child abuse23-26 by bringing a focus on the
more subtle signs of child abuse, by offering practical skills for
navigating difficult conversations with families about mandatory
reporting, and by addressing directly the disproportionality
relevant to these cases. By empowering frontline physicians with
the knowledge, perspective, and skills to approach these cases in
a consistent and equitable way, we hope this module will support
the safeguarding of children and mitigation of bias in cases of
suspected child abuse.

Lessons learned from this project included strategies for
summarizing literature and best practices in a generalizable
way. For example, the literature on bruising in premobile infants

contains a fair proportion of indeterminate outcomes (about
25%), so careful discussion was had amongst the author team
regarding how to best present this information in a way that
communicated serious risk while remaining transparent about
the unknown. The data from multiple studies were combined to
produce what we felt was an accurate and transparent summary
of the evidence.17-19 In addition, processes for mandated
reporting and involvement of child protective services and law
enforcement differ across the country, so careful attention was
paid to presenting reporting recommendations in a way that
would apply to all states and institutions. Moreover, various
phrases and labels were used to refer to child protective services
or county social services to reflect variations in language across
the country. The generalizable intent of these variations was
acknowledged in the presenter script.

Limitations of this study include its small sample size (n = 34)
from three specific specialties (i.e., pediatrics, emergency
medicine, family medicine) and specific level of training (i.e.,
residents) at a single institution. The positive feedback from
the large multidisciplinary CME conference, however, supports
generalizability and accessibility of the material. We were
unable to perform a subgroup analysis of the residents from
the combined pediatric and emergency medicine resident
audience due to participant anonymity and acknowledge that
short-term recall and self-rated confidence are relatively weak
forms of assessment. The longitudinal impact of this module on
clinical practice remains unknown. The participants in this study
represent a small sample of the various audiences and formats in
which this module can be used, meaning there are opportunities
for further study and ongoing data collection to assess impact on
clinical practice.

Next steps may include studying the long-term retention of
material taught in this module as well as clinical application. This
could be accomplished, for example, through the implementation
of a simulation activity 6 months after the workshop requiring
residents to recognize a sentinel injury, file a mandatory report,
and disclose the report to the family. Lastly, expanding the
audience for this module to medical professionals in urgent cares
and emergency departments across the country—particularly
those staffed with nonpediatric emergency medicine trained
providers—could maximize its educational impact.

Appendices

A. Child Physical Abuse Fundamentals.pptx

B. Transforming Knowledge Into Practice.pptx
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C. Technical Guide and Script.docx

D. Assessment.docx

All appendices are peer reviewed as integral parts of the Original
Publication.
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