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Abstract Gunshot-related injuries are increasingly prevalent and a leading cause of mortality in the pediatric
population. The mental health considerations of gunshot-related fractures in pediatric patients are becoming
increasingly recognized as the trauma extends beyond physical injuries. This literature review examines mental
health considerations and interventions with both short-term and long-term implications of gunshot-related fractures
in orthopedic pediatric patients. As gunshot-related injuries in pediatric patients continue to rise, it is important that
orthopedic surgeons are informed of evidence-based management for both the physical and mental health-related
sequelae. This review highlights the limitations in this field of research with the need for improved guidelines that
orthopedic surgeons can implement regardless of their practice location. Evidence-based guidelines for the treatment
of gunshot-related mental health sequelae in the pediatric population has limited research, but cognitive behavioral
therapy and some pharmacotherapies can be helpful, especially with early initiation of treatment. Orthopedic
surgeons are often one of the first treating physicians in these patients, so they can have a significant role in
recognizing and referring these pediatric patients to resources for their mental health.
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1. Introduction

Gunshot injuries in the United States (U.S.) are a
growing public health crisis and is a leading cause of
mortality in the pediatric and adolescent population.
Between changes in gun regulation at the state and
federal level and public opinion, the U.S. has more guns
per capita compared to other high-income countries [1].
Children are almost 23 times more likely to be killed
from gunshot-related injuries [1]. According to the
Center for Disease Control (CDC), around 47,000 deaths
were attributed to firearms in 2023 in the U.S. [2].
Although pediatric non-fatal injuries are not as reliably
recorded, a cross-sectional study estimated that an
average of around 3,700 to 5,200 children and
adolescents are injured by firearms every year [1,3].
With an increase of firearm incidents and in the rate of
gunshot injuries sustained by children and adolescents in
the past twenty vyears, studies have focused on
identifying socioeconomic risk factors, progression rates,
and streamlining injury prevention methods [4]. By

highlighting the frequency and urgency of this public
health issue, guidelines can be established to guide
caring for pediatric patients in the aftermath of this
physical and psychological trauma.

According to a propensity-matched study, children with
non-fatal gunshot-related fractures had a greater risk of
psychological disorders, such as anxiety, substance use,
and mood disorders [5]. Therefore, implementing
evidence-based screening and guidelines towards treating
these pediatric patients would help in addressing these
mental health-related outcomes that are essential for
orthopedic surgeons to be informed of. The goal of this
study is to describe the psychological effects both in the
short-term and long-term of pediatric gunshot-related
injuries and to review evidence-based recommendations
that are relevant to orthopedic surgeons.

2. Methods

Six reviewers (LP, AM, CB, KG, JD, and EM)
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independently assessed studies published between 2000
and 2024 using data sources from Google Scholar and
PubMed. They were searched between November 15,
2024 and December 10, 2024 using keywords in
combination “pediatric” and/or “child,” “firearms,” “gun
violence,” “gunshot injury-ies," “fracture(s),” “mental
health,” “psychological intervention,” “guideline” and/or
“management,” and “trauma.” For the purpose of this
review, pediatric is defined as individuals up to the age of
20 years old for inclusion criteria. Studies were excluded
if they were published before 2000, did not focus on
pediatric patients, or were unrelated to the purpose of this
review, which was to assess psychological effects of
pediatric gunshot-related injuries, and evidence-based
recommendations for mental health and orthopedic
considerations.

1). Psychological and Physical Effects of Gunshot
Injuries in Children

Gunshot-related injuries in pediatric patients carry
profound physical and psychological consequences.
Acutely, these injuries can trigger significant emotional
responses, including distress, fear, helplessness, and
heightened arousal. Such reactions often manifest as
anxiety, depression, and sleep disturbances like
nightmares. These symptoms typically emerge within the
first month following the injury and can significantly
disrupt daily functioning, potentially progressing to a
condition known as acute stress disorder (ASD) [6].
Hamrin et al. found that 56% of pediatric gunshot victims
exhibit symptoms of ASD, leaving them vulnerable to
severe emotional trauma and adverse long-term health
outcomes [6]. This demonstrates that the acute impacts of
gunshot injuries in children can profoundly affect their
psychological well-being, conveying the critical need for
intervention to mitigate these effects.

The long-term consequences of youth exposure to
gunshot-related injuries can also have enduring effects on
a patient's health, often affecting them into their adult
years. Chronic stress, defined as persisting beyond one
month after the injury, is associated with numerous
adverse outcomes, including increased prevalence of
migraines and headaches [7]. Post-traumatic stress
disorder (PTSD) is another significant long-term effect of
gunshot-related fractures, with prevalence rates ranging
from 11% to 62% depending on the assessment method
[7]. This condition can result in debilitating symptoms that
severely impact the quality of life of pediatric patients.

Along with potential psychological impacts, children
who have gunshot-related fractures can endure a variety
of physical complications in the short and long-term.
Short-term complications include acute pain, swelling,
potential vascular compromise, and the possibility of
surgical intervention. Among fracture types, the tibia,
femur and humerus are some of the most common
fracture sites in gunshot-related injuries [8]. These bones
often require more than 6 months of healing, which is
typically longer in comparison to non-long bones [9]. In
addition to managing the short-term effects of fractures
and the healing process, gunshot-related injuries can lead
to long-term complications, such as peripheral nerve
damage, infections, symptomatic retained foreign bodies,
amputations, and other systemic issues [9]. Physeal
(growth plate) damage, reduced range of motion, and

chronic pain can persist for years, particularly for
individuals who sustain gunshot-related fractures prior to
skeletal maturity. These complications can significantly
affect a child’s quality of life and even their growth
potential.

Comprehensive  management, including physical
therapy, as well as operative and non-operative care, is
essential to minimize these long-term effects. However,
disparities in access to care mean that not all children
receive the necessary treatment, which highlights the
importance of addressing both psychological and physical
aspects to recovery.

2). Current Mental Health Recommendations

Incorporating evidence-based psychological
interventions into orthopedic care fosters a patient-
centered approach, which acknowledges the psychological
challenges pediatric patients face after a gunshot-related
fracture. Understanding the current health
recommendations can facilitate the appropriate therapy
recommendations. Hospital-based violence intervention
programs (HBVIPs) are multidisciplinary initiatives that
bridge medical professionals and trusted community
partners to provide trauma-informed care to violently
injured people [10]. HBVIPs identify patients upon
hospital admission and provide psychological services
focused on teaching adaptive coping skills, promoting
emotional regulation, and building supportive social
networks that extend beyond discharge [11]. Considering
the high prevalence of psychological disorders in pediatric
patients who experience gunshot-related injuries, HBVIPs
have been recommended as a standard of care protocol for
pediatric patients after a gunshot-related fracture.

Another approach is trauma-informed behavioral care,
where mental health professionals and counselors
implement trauma-informed practices to improve patient
engagement and treatment adherence [12]. As trauma-
informed practices expand, training physicians in these
methods is essential to improve health outcomes for
pediatric patients with gunshot-related fractures.

There is limited data on the long-term consequences of
psychiatric drug therapy in pediatric brain development,
so the decision to use pharmacotherapy should be made
after extensive psychiatric evaluation. Gunshot-related
fractures in the pediatric population have been associated
with an increased prevalence among different psychiatric
disorders, so differentiation is critical for treatment.
Evidence-based guidelines recommend selective serotonin
reuptake inhibitors  (SSRIs) as the first-line
pharmacological treatment for anxiety disorders in
children and adolescents [13,14].  Antipsychotic
medications are associated with increased adverse events
in pediatric patients compared to SSRIs. Lithium and
lurasidone are identified as possibly the safest options for
treating mood disorders and psychotic disorders,
respectively [15]. Clinical trials frequently exclude
children, but recommendations for pediatric use are often
based on these studies. Future research should further
investigate the adverse effects of these medications in
children, as this could enhance the development of
effective care plans.

Cognitive  behavioral therapy (CBT) is more
commonly used among pediatric patients for both short
and long-term treatment of anxiety and depression.
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Nonfatal firearm violence contributes to a sense of
destabilization in one's life, affecting the way one
interacts with those around them. Exposure to this level
of violence at a young age can lead to hopelessness, lack
of self-regulation, decreased academic performance, and
participation in high-risk practices [16]. CBT is focused
on identifying and resolving harmful patterns of thinking
and behavior to foster strategies for problem-solving and
build confidence [17]. CBT is a tool that addresses
medication limitations by targeting cognitive processing.
Orthopedic surgeons who are familiar with these
modalities can expedite referrals and resource utilization
for their pediatric gunshot-related fracture patients.

Another tool that orthopedic surgeons can access is
communication with schools, since they serve as a
convenient location to implement mental health
interventions for children. School-based mental health
interventions have improved mental health literacy and
reduced stigma [18]. This indicates that these
interventions have enhanced children's understanding of
mental  health and have addressed common
misconceptions that serve as barriers to seeking help.
School-based programs can also improve children's access
to mental health resources, especially for those who might
not otherwise receive help. Additionally, Lai et al.
demonstrated that symptoms of anxiety, and depression
decreased in teacher-led school-based programs compared
to professional-led programs, possibly suggesting the
significance of close relationships in student health
outcomes [19]. While this study demonstrates the
potential of teacher-led interventions, larger studies are
required to assess this association. Further, while schools
may provide mental health resources, partnering with
community-based organizations has proven effective in
facilitating engagement with existing services [20].

Socioeconomic limitations and barriers to care have also
been demonstrated. Pediatric gunshot-related injuries have
disproportionately affected low-income minority students
[21]. Although these recommended modalities could create
a thorough support system for children who have
experienced a gunshot-related fracture, barriers to care may
prevent a cohesive management plan from being utilized.
3). Challenges and Barriers to Screening and
Management

Federal and state regulations play a significant role in
accessibility to mental health coverage. Medicaid is the
largest payer for mental health services, subsidizing care
for low-income individuals [22]. The federal government
establishes baseline regulations for Medicaid, but states
can choose to expand those minimum requirements and
improve access to services [22]. This leads to varied
coverage of mental health resources across states for
pediatric patients. Local governments can also play a
crucial role in accessing mental health services through
public policy. New York City expanded mental health
care to undocumented and uninsured individuals in 2019,
which has pushed other local governments in the United
States to start similar initiatives [23]. Beyond providing
mental health resources to pediatric patients, systemic
factors pose significant challenges.

The cultural stigma surrounding mental health can
discourage individuals from seeking mental health
resources. Nadeem et al. demonstrated that stigma

significantly impacts the willingness to seek mental health
treatment among Black and Latina women, with a higher
prevalence observed among immigrant women, which can
impact their children [24]. Increasing mental health
literacy reduces negative stereotypes about mental health
[25]. Orthopedic surgeons can incorporate educational
initiatives into daily practice to help reduce mental health-
related stigma. However, traditional mental health
treatments, particularly those involving physicians and
mental  health professionals, can carry stigma.
Community-based mental health services have been
demonstrated to impact this stigma and improve attitudes
toward mental health professionals [26]. This implies that
integrating mental services at a community level may
improve treatment adherence. Incorporating community
health workers could prove to be an effective strategy to
mitigate mental health stigma at the community level.

Social determinants of health create barriers to
accessing mental health services, disproportionately
affecting marginalized groups. Children from low
socioeconomic status (SES) backgrounds reported higher
levels of mental health problems [27]. However, due to
cost and insurance barriers, they are less likely to receive
adequate care [28]. These limitations highlight the need to
continue advocating for policies that improve insurance
coverage and subsidize mental health services for
pediatric populations. Black children are
disproportionately exposed to firearm injuries when
compared to white children, however psychiatric hospital
admissions and suicide injuries are higher in the white
population [29]. Additionally, racial minority groups
below the poverty line and insured by Medicaid or
Medicare had more incidences of firearm injuries [30].
This suggests that there should be cultural consideration
for firearm-related injuries. Proposed solutions to the
firearm issues in this country have been state-dependent
and variable, placing the responsibility either on those
more vulnerable or the ones carrying the firearms. Some
solutions proposed include active-shooter lessons, gun
access restrictions, and increased firearm storage
regulations [21,31]. The path toward proactive
management for nonfatal pediatric gunshot injuries lies in
the collaboration between healthcare professionals and
policymakers. Given that minority populations are more
vulnerable to firearm assaults, medical professionals
should address social determinants of health within the
family unit, but also with community organizers, leaders,
and politicians [32]. Research is still needed to
demonstrate what the long-term adverse effects of these
injuries are in to address how socioeconomic differences
affect management of fractures in pediatric patients.

In addition to SES, geographic location can
significantly impact access to psychiatric care. Around
65% of rural communities lack access to a psychiatrist
compared to 27% of metropolitan counties, which can
impose challenges for orthopedic surgeons with patient
referrals [33]. This issue can be worsened by inadequate
transportation and time availability of parents, which are
often seen as barriers to accessing services [34]. Families
with two working parents may face challenges in
addressing the needs of their children who have recently
undergone a gunshot-related fracture, limiting the progress
in both long-term orthopedic and psychologic care.
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Possible modern solutions to these issues would be virtual
health care, which allows parents and children to consult
with healthcare professionals from the comfort of their
home [35]. However, this approach would be constrained
by factors, such as limited availability during work hours,
insurance  coverage, language barriers, and the
requirement for a guardian to be present for pediatric care.
Addressing these systemic barriers is critical in reducing
disparities in mental health access and improving pediatric
outcomes in gunshot-related fractures.

4). Gaps in Current Research

The long-term implications on the pediatric population
regarding the emotional burden and mental health
considerations with gunshot-related fractures remains
understudied. A 2023 prospective cohort study on long-
term physical and mental health outcomes of pediatric
firearm injured victims had 24 patients with data
collection with a mean of 29.4 months after injury [36].
The study was not conclusive for firearm specific injuries
and mental health, which leaves room for larger and
longitudinal studies to be performed [36]. On the contrary,
there have been numerous studies on the psychological
effect of firearms on adults older than 18. One study that
highlights the importance of length of study is Vella et al.,
which had a median time from gunshot wounds of 5.9
years [37]. The outcome was concerning for a negative
impact on emotional and psychological well-being,
outside of mortality and economic hardship [37]. The
adult cohort demonstrated a Global Mental Health score
below population norms after injury [37]. This highlights
the need for similar longitudinal research on the pediatric
population.

The mental health of the pediatric population after a
gunshot-related fracture is an ongoing concern for medical
professionals. Implementing mental health interventions after
these injuries is crucial for meeting the psychological needs
of affected patients, so that the healthcare system knows
where resources should be advocated for [38]. Ehrlich et al.
compared new mental health diagnosis (NMHD) for those
with firearm-related injuries against motor vehicle crash
(MVC) injury subjects [39]. Firearm injury subjects had 1.5
times higher greater odds than the MV C subjects developing
a NMHD [39]. A study on mental health care utilization for
the pediatric population emphasizes that those with a firearm
injury are 1.4 times more likely to utilize mental health
resources within the 12 months after their injury than control
groups [40]. This showcases the need for medical
professionals, including orthopedic surgeons, to provide or
refer to available resources.

5). Limitations

This study has found limitations in research on pediatric
gunshot-related  fractures  with  mental  health
recommendations. It is critical that more longitudinal
studies that investigate the long-term outcomes and
interventions for pediatric gunshot-related fracture
patients are done. There are also limitations in assessing
socioeconomic, racial, geographic, and other factors in
their impact on pediatric gunshot-related fracture patients.
The implication of this study is the need for a
multidisciplinary approach when looking at gunshot-
related injuries in the pediatric population and the
importance of care beyond the fracture for an orthopedic
physician.

3. Conclusion

Gunshot-related fractures in the pediatric population
have an increasing prevalence. There are long-lasting
mental health consequences that can have long-term
sequelae, since pediatric patients who experience gunshot-
related fractures are more likely to develop a diagnosis
related to mental health. Early mental health screenings for
children who are impacted by gunshot-related fractures are
needed, so efforts can be made to mitigate potential long-
term effects. Many victims may require orthopedic
interventions, so orthopedic surgeons have a role in
overseeing the care of this pediatric population. Compared
to mental health professionals, it was found that teacher-led
groups yielded better outcomes in depressive symptoms,
potentially indicating that individuals who are more present
in a child’s life may have a greater impact on their mental
health. Since orthopedic surgeons may be one of the first
treating physicians in these patients, they have an important
role in recognizing and referring these patients to resources
for their mental health. Hospital-based violence intervention
programs can be wuseful for standardizing these
psychological interventions. Evidence-based guidelines for
treatment of gunshot-related mental health sequelae in the
pediatric population have limited research, but CBT and
some pharmacotherapies can be helpful, especially with
early initiation of treatment. There are gaps in this area of
research, especially considering differences in the patient's
age and developmental milestones, geographic location,
community resources available, health literacy of the
parents, and social support considerations like their school.
Orthopedic surgeons that care for pediatric patients who
experience gunshot-related fractures, can play a significant
role in helping the affected child access community and
hospital resources, to improve their recovery from the
physical and mental health aspects of the injury.
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