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Abstract

Framing the public health burden of firearm violence should include people with secondary exposure to firearm violence beyond
acute bodily injury, yet such datais limited. Electronic Health Record (EHR) clinical notes leveraged through National Language
Processing (NLP) is a potential data source on firearm exposure. As part of NLP |exicon development, diverse stakeholders were

engaged to identify keywords. Findings demonstrated that engaging diverse stakeholders adds valuable input that will support
NLP development and model performance.
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INTRODUCTION
As injury and death by firearm continues to increase in the United States, so too does exposure to
firearm violence with or without acute bodily injury. Such exposure can lead to adverse physical and
behavioral impacts.[1] To better frame the public health problem of firearm violence researchers
recommend that firearm violence exposure be included in surveillance and research.[2 3] Identifying
exposure to firearm violence from electronic health record (EHR) data is limited by the lack of
International Classification of Disease codes for firearm exposure; it is also not a standard structured
field collected in the process of clinical care. Thus, the AA-CONVENE study team is developing a
Natural Language Processing (NLP) pipeline to use unstructured EHR fields — including clinical
notes — to identify those with exposure to firearm violence and subsequently understand more about
the health impacts of such exposure. A crucial part of this work is effectively engaging diverse
stakeholders to guide the use of this unstructured data in NLP lexicon development. Recognizing the
importance of fostering trusted relationships with diverse communities in Artificial
Intelligence/Machine Learning (AI/ML) work[4], the study team works with a stakeholder advisory
committee (SAC) comprised of patients, advocates, clinicians, researchers, and others with lived and/
or professional experience that includes exposure to firearm violence. An early activity of the SAC
was to review a list of keywords identified by the study team informed by MacPhaul et. al’s NLP
study investigating firearm injury intent.[5] These keywords are used to search for clinical notes that
are indicative of exposure to firearm violence and then used in training the NLP model. In this brief,
we describe the process and outcomes of engaging stakeholders in NLP lexicon development.
METHODS:
Designed to include multiple stakeholder groups, the SAC was established during the first three
months of the AA-CONVENE study and includes 12 members: five community advocates and/or
patients with lived experience; one physician; two clinician researchers; two clinical informaticists;

and two data scientists with firearm violence experience. In April 2024, SAC members were asked to
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review the lexicon of identified keywords and suggest additional terms from their lived or
professional experience that may indicate exposure to firearm violence. This lexicon of new
candidate keywords was used to search across EHR clinical notes from 7,103,301 patients receiving
primary or behavioral healthcare at community-based health centers in the OCHIN multistate
network. A maximum of thirty random notes per keyword were reviewed by a study team member to
determine whether the note was indicative of exposure to firearm violence. Descriptive statistics
were used to summarize results in a table for review by the study team and the SAC.

RESULTS:

SAC members identified 35 additional keywords that were not included in the first iteration of the
lexicon. Of the 35 terms, 27 had at least one mention in at least one clinical note. Of the 585 clinical
notes that were reviewed, five notes from four terms (“bbs”, “buckshot”, “firing”, “metal pole”) had
notes possibly indicating exposure to firearm violence. The study team met to perform final
adjudication. Two terms (“buckshot” and “firing”) were determined to have sufficient contextual
information to indicate true exposure.

DISCUSSION:

Including diverse stakeholder advisors in AI/ML research is an important strategy to reduce
algorithmic bias and contribute to health equity.[6] In NLP lexicon development, keywords
contributed by the SAC led to identification of novel clinical notes for input into training and testing

datasets to improve NLP model performance. Stakeholders will continue to inform ongoing

development of the NLP model.
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Table 1: Manual review of Electronic Health Record clinical notes (N=585) containing stakeholder advisory committee identified
firearm lexicon terms from 300 ambulatory health care clinics

SAC identified term Number of | Number of | # of notes | Text portion reviewed | Final
notes in EHR | clinical with by study team to | determination
with keyword | notes possible determine exposure that reviewed
reviewed? | indication clinical notes
of exposure indicated firearm
to firearm violence
violence exposure
buckshot 1 1 1 My dad had just been | yes

shot in the back, he had
buckshot in him.

firing 13 13 2 He reports there was a | yes
firing of fire arms at his
apartment complex this
last weekend.

A few days later, the
same  brother  was
apparently  responsible
for firing a gun into the
house; the bullet
traversed two rooms and
came to rest very close
to the patient's son.
metal pole 2 2 1 Pt believes she is being | no
tracked to be murdered,
pt sees others are
potential  threats, as
people who are trying to
kill her- ...reports pt
threatening another
wielding a metal pole
bbs 30 30 1 Cl said he had a gun and | no
he was not going to jail.
(He had a BB gun,
broken, threw it in the
woods)

1. All notes for terms that had less than 30 notes were reviewed. For terms with >30 notes, a random sample of notes were
reviewed.

2. Not indicative of firearm violence exposure

3. Additional Stakeholder Advisory Committee identified terms with clinical notes that did not indicate firearm violence
exposure include: Banger, draco, semiautomatic, gat, toaster, drill, stick, strap, trigger, heat, heater, iron, metal, nina, nine,
piece, pole, rod, burner, cap, carrying, 69, ammunition
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Figure 1: Diagram of SAC keyword term review for firearm violence exposure
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