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Abstract
Objective: Over 120,000 U.S. children are hospitalized for traumatic injury annually, a major risk factor for behavioral health problems
such as acute/posttraumatic stress disorder (PTSD) and depression. Pediatric trauma centers (PTCs) are well positioned to address the
recent mandate by the American College of Surgeons Committee on Trauma to screen and refer for behavioral health symptoms.
However, most PTCs do not provide screening or intervention, or use varying approaches. The objective of this mixed-methods study was to
assess PTCs’ availability of behavioral health resources and identify barriers and facilitators to service implementation following pediatric
traumatic injury (PTI).

Methods: Survey data were collected from 83 Level I (75%) and Level II (25%) PTC program managers and coordinators across 36 states.
Semistructured, qualitative interviews with participants (N¼24) assessed the feasibility of implementing behavioral health education, screening,
and treatment for PTI patients and caregivers.

Results: Roughly half of centers provide behavioral health screening, predominantly administered by nurses for acute stress/PTSD. Themes
from qualitative interviews suggest that (1) service provision varies by behavioral health condition, resource, delivery method, and provider;
(2) centers are enthusiastic about service implementation including screening, inpatient brief interventions, and follow-up assessment; but
(3) require training and lack staff, time, and funding to implement services.

Conclusions: Sustainable, scalable, evidence-based service models are needed to assess behavioral health symptoms after PTI. Leadership
investment is needed for successful implementation. Technology-enhanced, stepped-care approaches seem feasible and acceptable to PTCs to
ensure the availability of personalized care while addressing barriers to sustainability.

Keywords: accidents and injuries; dissemination and implementation science; posttraumatic stress and trauma; psychosocial intervention; qualitative methods.
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Introduction

Each year more than 120,000 children in the United States
incur injuries so severe that they require hospitalization
(National Center for Injury Prevention and Control, 2021).
Pediatric traumatic injury (PTI) is a major public health con-
cern associated with annual individual and societal costs of
more than $58 billion (Centers for Disease Control and
Prevention, 2020). Between 20% and 40% of these children
develop significant emotional and behavioral health needs,
including acute or posttraumatic stress disorder (PTSD) and
depression, which adversely affect quality of life, physical
recovery, family routines, and academic functioning (Landolt
et al., 2009; Zatzick et al., 2008). Pediatric trauma centers are
uniquely positioned to address children’s and caregivers’ emo-
tional and behavioral recovery and need sustainable models
of care to accelerate clinical improvement after pediatric
injury.

Trauma center leaders widely recognize post-injury emotional
and behavioral health as a top national priority. The American

College of Surgeons Committee on Trauma (ACS COT) recently
mandated that trauma centers implement behavioral health
screening and referral for injured patients at high risk for
psychological sequelae (American College of Surgeons, 2022). A
recent survey determined that only 28% of trauma centers
provide routine screening for PTSD (Bulger et al., 2022),
highlighting the lack of preparedness many centers may experi-
ence in response to the ACS COT mandate. Other research has
similarly found that few pediatric trauma centers implement
acute stress or PTSD assessment (28%–36%) or education
(18%–20%) after pediatric injury (Guess et al., 2019), with
even fewer protocols offered for caregivers and follow-up
services or referrals (Ridings et al., 2022).

It is critical to identify dissemination and implementation
strategies to support effective, cost-efficient, scalable mental
health service models that are acceptable and feasible in
trauma centers. Collaborative stepped-care models (i.e., serv-
ice models that combine medical and behavioral health care
to provide effective, least resource-intensive treatment to
patients who need it) may be particularly well suited to the
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needs of pediatric trauma patients (McCarty et al., 2016).
This is because (1) they are designed to guide resource alloca-
tion efficiently in light of evidence that the majority of
patients do not develop PTSD or depression (Kahana et al.,
2006; Zatzick et al., 2007) and (2) pediatric trauma patients
are diverse with regard to age, race, ethnicity, sex, and injury
mechanism (e.g., motor vehicle collisions, firearm, serious
falls) and require equitable care that can be tailored to their
unique needs. Technology, in combination with stepped-care
models, also has the potential to reduce costs and overcome
implementation barriers that may vary based on infrastruc-
ture, patient volume, organizational climate, and local/
regional policy. Technology-enhanced, behavioral health
screening, education, and treatment referral services can be
integrated at various levels of service depending on trauma
centers’ unique needs and workflow.

Behavioral health screening and education after PTI allow
for early symptom identification and long-term risk reduction
to promote access to behavioral health services and save mil-
lions of dollars in healthcare costs and lost work expenses.
This is particularly important for injured children, as they are
unlikely to access services without significant support from
caregivers and/or trauma center resources, resulting in poten-
tial negative behavioral health and chronic disease consequen-
ces in adulthood. However, resource prioritization, existing
technology integration, and collaborative care implementa-
tion barriers and facilitators in pediatric trauma centers
remain unknown. We previously reported on survey results
from pediatric trauma center leaders assessing center charac-
teristics and describing the landscape of existing behavioral
health screening, education, and treatment referrals (Ridings
et al., 2022). The current study expands on these analyses,
includes qualitative interview results with providers assessing
service implementation barriers and facilitators, and integra-
tes these findings to make recommendations for improved
practice after PTI.

Methods

Procedure

This study was approved by our Institutional Review Board.
Participants were trauma program managers, coordinators,
directors, or injury prevention coordinators at U.S. Level I
and II trauma centers serving children at the time of the study.
Participants were identified via a pediatric trauma center list-
serv, an ACS list of verified trauma centers, and a web-based
searches and were first recruited via email and/or phone to
complete a quantitative survey. Participants received a
detailed description of the study and survey link and provided
consent before initiating the online survey. Participants
received a $20 digital gift code for completing the survey. All
participants who completed the survey were asked about
interest in completing a subsequent qualitative interview;
interested participants indicated willingness to be contacted
later and provided their email addresses separately from their
survey responses. A purposive sample of participants based
on trauma center level, location, and trauma registry who
completed the quantitative survey was invited to complete a
phone-based semistructured, qualitative interview to bolster
quantitative findings. Interviews were audio-recorded and
conducted by two doctoral- (L. R. Ridings) and bachelor’s-
level (O. Bravoco) researchers trained in the conduct of

qualitative interviewing. Participants received an additional
$30 digital gift code for completing interviews.

Survey and Interview Development

The quantitative survey (Ridings et al., 2022) was developed
by the principal investigator (L. E. Ridings) and refined by
study staff (K. J. Ruggiero, C. J. Streck) to assess (1) charac-
teristics of respondents and trauma centers; (2) behavioral
health resource availability and decision-making (factors
determining screening, education, and treatment prioritiza-
tion); and (3) common barriers and facilitators to implement-
ing behavioral health services at their sites (e.g., infrastructure
that supports or impedes behavioral health service implemen-
tation). A semistructured, qualitative interview guide was
developed by the principal investigator (L. E. Ridings) to com-
plement the quantitative survey assessing (1) existing proto-
cols addressing behavioral health screening, education, and/or
treatment referrals after PTI, (2) ideas for behavioral health
services developed for and tailored to their pediatric trauma
population, and (3) unique barriers and facilitators to imple-
menting these services at their sites. Quantitative survey items
assessing barriers and facilitators and qualitative interview
questions are included in Supplementary Material.

Data Analysis
Quantitative Analysis
Descriptive analyses, including frequencies, were conducted
to examine respondent and trauma center characteristics
including Level I or II status, state accreditation and ACS veri-
fication, and population served (children only vs. children
and adults). We utilized descriptive analyses to examine cur-
rent trauma center practices in mental health screening, edu-
cation, and treatment as well as barriers and facilitators to
implementing these services in trauma centers. Finally, chi-
square tests of independence were utilized to compare barriers
and facilitators based on trauma center characteristics listed
above.

Qualitative Analysis
Qualitative interviews were transcribed by a third-party pro-
fessional transcriptionist. A thematic analysis was conducted
independently by two trained, bachelor’s- and master’s-level
coders based on recommendations by Bradley and colleagues
(2007). Coders employed an integrated method of coding
such that a deductive approach was utilized to develop and
organize the codebook based on existing hypotheses and an
inductive approach was utilized to create new codes based on
concepts that emerged from ongoing review of transcriptions.
The codebook was adapted with each interview based on
emerging themes. Both coders used a spreadsheet-based code-
book to code all interviews separately and compare codes to
assess reliability. The principal investigator provided over-
sight and resolved any discrepancies prior to establishing final
themes. Coders followed an iterative coding approach to iden-
tify and refine thematic categories and prevent coder bias until
thematic saturation was met. Qualitative themes endorsed by
at least 50% of participants are reported in the Results, with
few exceptions when themes are particularly unique and/or
distinctively inform the next steps of this line of work.

Data Availability

The data underlying this article cannot be shared publicly due
to the privacy of individuals who participated in the study.
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The data will be shared on reasonable request to the corre-
sponding author.

Results

Quantitative Results
Trauma Center Characteristics and Behavioral Health
Practices
Trauma centers participating in the survey included 83 Level I
(75%) and Level II (25%) centers across 36 states. Surveys
were completed by trauma program leaders, with 96% identi-
fying as trauma program managers, coordinators, or medical
directors. Fifty-one percent of centers reported serving chil-
dren and adult patients, while 49% serve children only.
Respondents indicated that their center is accredited by their
state (86%) and ACS-verified (90%). Less than half (46%)
screened for child behavioral health concerns post-injury, and
even fewer (18%) screened caregivers or family members.
Mental health education was provided to child patients in
about 63% of trauma center respondents, with education for
caregivers and family members occurring in approximately
47% of centers. Finally, 64% of participants reported provid-
ing mental health treatment or referrals for treatment to child
patients and their family members. See Table I for descriptives
of participating trauma center characteristics, mental health
resources, and mental health practices. Further results illus-
trating trauma center providers’ beliefs about addressing child

and family behavioral health are published elsewhere
(Ridings et al., 2022).

Barriers to Implementing Behavioral Health Resources
Trauma center respondents endorsed several barriers to
implementing behavioral health screening, education, and
service referral practices for pediatric patients and their family
members including (1) lack of funding (70%), (2) inadequate
staff (66%), (3) time constraints (55%), (4) limited awareness
of the behavioral health concerns for this population (40%),
and (5) trauma center leadership not recognizing behavioral
health concerns as a priority (30%; see Table II). Compared
to sites that were not state-accredited, sites that were accred-
ited were more likely to report the fifth barrier, leadership not
recognizing behavioral health concerns as a priority (Fischer’s
exact test, p ¼ .015). Additionally, the fourth barrier, limited
awareness of behavioral health problems, was more likely to
be endorsed by sites with a psychologist on staff (Likelihood
ratio¼ 10.58, p ¼ .032) compared to a psychiatrist on staff,
both professionals on staff, or neither on staff. Barriers 1–3
did not significantly differ across other trauma center charac-
teristics including Level I or Level II centers, population
served (e.g., children only vs. children and adults), or size of
annual trauma registry.

Facilitators to Implementing Behavioral Health Resources
Trauma center respondents also endorsed several facilitators to
implementing behavioral health services including (1) established

Table I. Trauma Center and Participant Characteristics for Quantitative Survey (N¼ 83)

Trauma Center Characteristics N (%) Participant Demographics N (%)

Level I 61 (74) Occupational role
Level II 21 (25) Trauma program manager 60 (72)
State accredited 71 (86) Trauma program coordinator 16 (19)
ACS verification 75 (90) Trauma medical director 4 (5)
Annual trauma registries Pediatric injury prevention coordinator 1 (1)
<500 8 (10) Other 2 (2)
500–1,000 21 (25) Length of employment
1,000–2,500 33 (40) <6 months 4 (5)
2,500 5,000 19 (23) 6 months to 1 year 6 (7)
5,000þ 2 (2) 1–3 years 25 (30)

Population served 4–5 years 15 (18)
Children only 41 (49) 6 years or more 33 (40)
Children and adults 42 (51) Length of employment at any trauma center

Percentage of pediatric patients that are top-tier activations 1–3 years 4 (5)
<10% 37 (45) 4–5 years 4 (5)
10%–25% 39 (47) 6 years or more 74 (89)
25%–50% 4 (5) Highest degree earned
75%–99% 1 (1) Associates degree 5 (6)

Mental health resources available Bachelor’s degree 20 (24)
Psychologist 16 (19) Master’s degree 48 (58)
Psychiatrist 10 (12) PhD or equivalent 4 (5)
Both psychologist and psychiatrist 52 (63) MD or equivalent 5 (5)
Neither psychologist or psychiatrist 2 (2) Highest degree field
Unknown 2 (2) Business 5 (6)

Existing MH practices Health Leadership/Administration 6 (7)
MH screening for child patients 38 (46) Nursing 63 (76)
MH screening for caregivers or family members 15 (18) Medicine 4 (5)
MH education for child patients 52 (63) Public Health 1 (1)
MH education for caregivers or family members 39 (47) Social Work 1 (1)
MH treatment/referrals for child patients and
family members

53 (64)

Note. MH ¼ mental health.
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connections with community mental health clinics for patient
referrals (55%), (2) available internal mental health professionals
for consultation or referrals (43%), (3) recognition from leader-
ship that behavioral health is a priority (40%), (4) identified staff
to implement services (39%), and (5) current initiatives in place to
address behavioral health needs after injury (33%). Facilitators
did not significantly differ across Level I or Level II centers, state-
accreditation status, population served (e.g., children only vs. chil-
dren and adults), size of annual trauma registry, or mental health
professionals on staff (e.g., psychologist alone, psychiatrist alone,
both psychologist and psychiatrist, neither).

Qualitative Results

Qualitative semistructured interviews with 24 trauma center
leaders addressed behavioral health resources and their imple-
mentation of behavioral health resources for traumatically
injured children and their caregivers. See Table III for a sum-
mary of center characteristics for interviewees. Table IV presents
themes related to trauma centers’: (1) existing behavioral health
services (screening, education, and treatment); (2) suggestions
for behavioral health services (screening, education, and treat-
ment); and (3) Perceived barriers and facilitators to implement-
ing behavioral health services. The remainder of this section
summarizes the most common themes, subthemes, and represen-
tative quotes associated with these three major areas.

Major Theme 1: Variation in Existing Behavioral

Health Services

Theme 1a. Behavioral health screening procedures vary by
provider, patient population, and delivery method. Of those
centers (46%) with an existing behavioral health screening
protocol, most noted that screens were conducted with chil-
dren (compared to caregivers or other family members) by
nurses. Responses varied when asked which patients were

most typically screened; most centers focus screening on
injured adolescents, while fewer screen all injured pediatric
patients regardless of age or admission status. Protocols to
address positive screening results widely varied; about half
submit psychology consults and fewer make referrals to com-
munity organizations or use in-house resources (e.g., specialty
clinics).

Theme 1b. Wide variation in the extent and type of behav-
ioral health education or treatment exists. Some centers
reported providing psychoeducation for patients following
pediatric injury, most commonly delivered via handouts (e.g.,
pamphlets) or face-to-face discussion; no center delivered edu-
cation via technology (e.g., websites, apps, etc.). Educational
content varied from site to site and was mostly provided by
social work for all pediatric trauma patients. Centers offer
behavioral health treatment either on-site or via community
referrals for mood- or acute stress/PTSD-related concerns.
Treatment referrals are most commonly requested by pro-
viders expressing patient behavioral health concerns and
rarely occur based on significant scores on behavioral health
screens. A small number of centers have protocols to provide
follow-up assessments (e.g., behavioral health screens, general
“check-ins,” etc.) with patients in the weeks following dis-
charge. When asked about providing follow-up services to
patients, one participant communicated:

I think it’s a good idea in theory. I think it’ll be hard to
identify [who requires services]. I think, yeah, I think if
maybe it was identified by the social worker or somebody
at high risk, that would be great. But I don’t know the fea-
sibility of doing that for every single trauma patient.

Major Theme 2: Perceived Importance and Need for

Behavioral Health Services

Theme 2a. Behavioral health screening for patients and care-
givers was viewed as important. When asked about ideas for
behavioral health screening, participants identified the impor-
tance of screening caregivers of pediatric injury patients. They
also noted that screening should be offered to admitted
trauma patients or all injured patients regardless of admission
or activation status. Acute stress/PTSD or depression was
most commonly identified as behavioral health needs that
should be screened by social worker or nursing staff. When
asked how patients’ screening results might be addressed, sug-
gestions included scheduling outpatient follow-up services or
submitting in-house psychology consults.

Theme 2b. Pediatric injury patients should receive psycho-
education following injury. Participants felt that patients
should receive psychoeducation about common psychiatric
reactions and self-care following injury, and that information
about community behavioral health resources should be
included. When asked who should receive this psychoeduca-
tion, there was some variation in response, but many felt that
all patients and their caregivers should be included.
Suggestions for psychoeducation delivery methods included
handouts/pamphlets, provider–patient conversations, or web/
app-based resources by nursing or social work.

Theme 2c. Treatment referrals should be offered to patients
with significant behavioral health screens. Participants
thought patients with clinically significant scores on behavio-
ral health screens should receive either onsite behavioral

Table II. Frequencies of Barriers and Facilitators to Implementing

Behavioral Health Protocols from the Quantitative Survey

%

Barriers
Financial resources, funding to implement these

programs
70

Inadequate staff needed to complete screen 68
Limited time to implement these programs 55
Limited awareness of mental health problems with

this population
40

Not recognized as a priority by leadership 30
Other (e.g., family willingness to accept care, no

formal screening tools, no place to refer in the
community)

11

Facilitators
Connections with community mental health clinics

for referrals
55

Availability of internal mental health clinics for
consults/referrals

43

Recognition from leadership that this is a priority 40
Availability of appropriate staff to implement these

programs
39

Initiatives in place to address pediatric mental health
needs after injury

33

Financial resources to implement these programs 19
Other (e.g., automatic referral processes to social

work, care coordination program implemented, in
patient behavioral health department, multidisci-
plinary teams)

5
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health services or community referrals, depending on avail-
able treatment options at their centers. Psychiatrists and/or
psychologists were the most commonly identified treatment
providers.

Theme 2d. Trauma center staff desire follow-up services
with patients post-discharge to assess behavioral health recov-
ery. Almost all participants noted that providers should fol-
low up with patients following discharge, most commonly via
telephone or text or email to provide formal behavioral health
screening, referrals, or general needs assessments. One partici-
pant reported:

I feel that would be a benefit definitely, and you know, I
do this, you know, care coordination thing now, but even
with patients that I mean I work in that program with, I
think anybody that, you know, screens higher, you know,

would benefit from a call as well. So you know just to
make sure all of our kids, we’re meeting the needs of all of
them.

Responses were varied regarding who should receive
follow-up assessments—some saw this as important only for
those with significant in-hospital screens and some noted the
importance of including both patients and their caregivers.

Major Theme 3: Perceived Barriers and Facilitators

to Implementing Behavioral Health Services

Theme 3a. Staff want to provide screening and education and
cite infrastructure changes needed. No respondent indicated
disinterest in providing behavioral health screens at their cen-
ters. Of those who hoped to implement screening protocols,
about half said it would be feasible within their existing

Table III. Trauma Center and Participant Characteristics for the Qualitative Interviews

Trauma Center Characteristics N (%) Participant Demographics N (%)

Level I 13 (54) Occupational role
Level II 10 (42) Trauma program manager 17 (71)
State accredited 21 (88) Trauma program coordinator 5 (21)
ACS verification 22 (92) Trauma medical director 2 (8)
Annual trauma registries Length of employment
<500 2 (8) <6 months 1 (4)
500–1,000 9 (38) 6 months to 1 year 2 (8)
1,000–2,500 8 (33) 1–3 years 7 (29)
2,500–5,000 4 (17) 4–5 years 5 (21)
5,000þ 1 (4) 6 years or more 9 (38)

Population served Length of employment at any trauma center
Children only 12 (50) 1–3 years 1 (4)
Children and adults 12 (50) 4–5 years 2 (8)

Percentage of pediatric patients that are top-tier activations 6 years or more 20 (83)
<10% 10 (42) Highest degree earned
10%–25% 13 (54) Associates degree 3 (13)
75%–99% 1 (4) Bachelor’s degree 9 (38)

MH resources available Master’s degree 8 (33)
Psychologist 3 (12) PhD or equivalent 1 (4)
Psychiatrist 5 (21) MD or equivalent 2 (8)
Both psychologist and psychiatrist 16 (67) Highest degree field

Existing MH practices Business 2 (8)
MH screening for child patients 9 (38) Health leadership 1 (4)
MH screening for caregivers or family members 4 (17) Nursing 18 (75)
MH education for child patients 11 (46) Medicine 2 (8)
MH education for caregivers or family members 7 (29)
MH treatment/referrals for child patients and

family members
14 (58)

Note. MH ¼ mental health.

Table IV. Themes from Trauma Center Staff Interviews

Core Theme Sub Theme

Variation in Existing Behavioral Health
Services

1a. Behavioral health screening procedures vary by provider, patient population, and delivery
method.

1b. Wide variation in the extent and type of behavioral health education or treatment exists.
Perceived Importance and Need for

Behavioral Health Services
2a. Behavioral health screening for patients and caregivers was viewed as important.
2b. Pediatric injury patients should receive psychoeducation following injury.
2c. Treatment referrals should be offered to patients with significant behavioral health

screens.
2d. Trauma center staff desire follow-up services with patients post-discharge to assess behav-

ioral health recovery.
Perceived barriers and facilitators to imple-

menting behavioral health services
3a. Staff want to provide screening and education and cite infrastructure changes needed.
3b. Interventions to reduce the risk of problematic psychosocial sequelae are desired in hospi-

tal, but staff are lacking.
3c. Some barriers exist to implementing behavioral health treatment or referrals after injury.
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infrastructure. Consistent with survey results, implementation
barriers cited included a lack of staff, resources, and/or time to
conduct screenings. An additional barrier identified in qualita-
tive interviews was missing opportunities to screen patients
before discharge. In addition to facilitators reported in the sur-
vey (i.e., existing behavioral health requirements and leadership
support), additional implementation facilitators included hav-
ing trauma providers on staff with behavioral health education/
awareness and access to brief screening tools. Participants cited
some infrastructure/workflow changes needed to implement
screening protocols including standardizing a protocol with
questionnaires embedded in patients’ electronic medical records
and strengthening staff support during evenings and weekends.
As described above, participants saw benefits in offering
patients psychoeducation after injury, but several noted that
providers would require significant training and education
prior to implementation.

Theme 3b. Interventions to reduce the risk of problematic
psychosocial sequelae are desired in hospital, but staff are
lacking. Over 70% of participants were interested in imple-
menting a brief, in-hospital intervention to reduce risk of
acute stress disorder, PTSD, and/or depression symptom
development. While some reported that this model would be
feasible to implement in their centers, many noted implemen-
tation barriers including lack of staff or time to provide the
intervention. Some participants saw potential in these inter-
ventions to generate additional revenue for their centers.
Some centers would require hiring new staff to implement
these brief interventions, while a few felt they could use exist-
ing inpatient consultation services to meet this need. For
example, in reference to brief in-hospital interventions, one
person said:

That would be awesome. I think [the patients] would feel
supported and I think that, for those folks, that would
have a trickle effect on their outcomes just because
[patients] sometimes are very defensive, and I think it
would be almost their mini cheerleading team to get them
from point A to point B during a very difficult time.

Theme 3c. Some barriers exist to implementing behavioral
health treatment or referrals after injury. When asked about
the feasibility of implementing behavioral health treatment in
their trauma centers, participants identified barriers such as
reduced patient treatment access (e.g., transportation or phys-
ical mobility challenges, lacking insurance) and lack of com-
munity behavioral health resources or relationships with
community resources. One participant stated:

First, there’s a ton of barriers in the urban setting, you know,
they truly are not feeding their kids three meals a day . . . and
they don’t have the resources for that. So, you know, when
you’re looking at Maslow’s hierarchy of needs. . .Because
people aren’t going to listen to those things that have higher
level if they can’t get their basic needs met.

Discussion

We conducted a national mixed-methods study with pediatric
trauma center managers and leaders to assess existing resour-
ces; perceptions of screening, education, and treatment as well
as barriers and facilitators to implementing protocols; and

ideas for practical ways to address behavioral health screen-
ing and prevention and intervention in their respective trauma
centers. The ACS Committee on Trauma (ACS COT) now
mandates that trauma centers screen and refer patients for
behavioral health services after traumatic injury (American
College of Surgeons, 2022); however, no clear roadmap exists
to address this directive. Our data highlight inconsistency
across trauma centers and wide variability regarding behavio-
ral health screening procedures (i.e., what is being done?),
populations served (i.e., who receives services?), follow-up
services (i.e., what is done with screening results?), and treat-
ment referrals (i.e., do those who need intensive treatment
receive it?). Approximately half or fewer participating trauma
centers address behavioral health in some way, but this leaves
tens of thousands of children without guidance about
whether, when, and how to access services to address chal-
lenges such as PTSD, acute stress disorder, and/or depression.
Pediatric trauma centers need evidence-based guidelines to
assist in creating a vision and implementation strategy to
launch a cost-effective, sustainable, and feasible program in
adherence with ACS COT recommendations.

Whereas half or fewer centers provide behavioral health
services, themes emerging from qualitative interviews suggest
that most center staff value the implementation of screening,
education, follow-up assessments, and/or treatment referrals
to address patient and caregiver psychosocial needs.
Participants noted the importance of screening both children
and their caregivers for acute stress disorder and/or PTSD
after pediatric injury, even though only half currently screen
for child behavioral health symptoms and far fewer assess
caregivers’ behavioral health needs. Similarly, few centers
reported providing follow-up services post-discharge (e.g.,
general “check-ins,” formal assessments, outpatient services);
yet providers were enthusiastic about the idea of adopting this
protocol in their centers via telephone or text or email. It is
important to note that while most patients are admitted to
these centers for treatment after unintentional injury, a
smaller percentage are admitted for treatment after inten-
tional injury (e.g., self-inflicted injury, child maltreatment);
however, most sites have established protocols to connect
these families with individualized services to better meet their
needs. Trauma centers rated factors such as child maltreat-
ment, injury severity, and trauma mechanism as important to
prioritize for mental health screening (Ridings et al., 2022).
Standardizing behavioral health screening for traumatically
injured children, regardless of mechanism or severity, would
prepare trauma centers to address the ACS COT guidelines
and triage to specialty clinics or follow-up services more
effectively.

Despite centers’ enthusiasm to provide behavioral health
services, several barriers were identified by centers to imple-
ment these services. One unique finding in this study is that
the barrier, limited awareness of behavioral health problems,
was more likely to be endorsed by sites with a psychologist on
staff compared to those staffed with only a psychiatrist, both
professionals, or neither. While additional research is needed
to contextualize this finding, it is possible that since psycholo-
gists at trauma centers serve unique roles compared to psy-
chologists in more general mental health or outpatient
settings, there may be less awareness of behavioral health
problems that would typically be assessed and treated in a
more traditional mental health setting. For example, psychol-
ogists in inpatient trauma settings are often consulted to
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provide brief coping skills to patients undergoing serious or
painful medical procedures, to provide crisis management and
safety planning for patients with suicidal ideation or self-
harm, and/or to promote health-related behaviors for patients
prior to discharge. Awareness may be less focused on more
commonly observed behavioral health problems, such as
anxiety, depression, and PTSD, and more on crisis or acute
challenges patients face after traumatic injury.

Our data also emphasize inadequate funding, personnel,
and time as consistently identified barriers that many centers
face. Technology-assisted tools may provide sustainable solu-
tions to these barriers in the form of automated behavioral
health screens (e.g., app- or SMS-based screens), educational
videos viewed in-hospital depicting common emotional and
behavioral reactions by developmental age, apps or websites
designed to accelerate emotional recovery for parents and
children post-injury (Marsac et al., 2013, 2015) SMS-
facilitated symptom monitoring (Bunnell et al., 2019;
Davidson et al., 2017; Price et al., 2014), chatbot- or SMS-
generated follow-up assessments 1–3 months following dis-
charge, and telehealth-delivered, evidence-based behavioral
health interventions provided by staff psychologists, psychia-
trists, social workers, or via community agency connections
to reduce persisting trauma-related symptoms (Ridings et al.,
2019). Digital health solutions have the potential to reduce
demands on staff time while addressing patients’ behavioral
health needs in a way that is cost-effective and acceptable to
pediatric patients, their caregivers, and trauma centers. While
text- or phone-based mental health screens may not provide
billable options for pediatric trauma centers, rates in the U.S.
charge less than $0.008 per text message, for example, to
send and receive texts under 160 characters, offering centers
with a low-cost, low-burden solution to follow-up assess-
ments post-discharge. Additionally, since the COVID-19 pan-
demic, guidelines for telemedicine have become more flexible,
allowing physicians, physician assistants, and advanced prac-
tice nurse practitioners to bill CPT codes for online digital
management services via a secure platform (Nicoletti, 2023).
Calls to address barriers to the provision and reimbursement
of digital health services are widespread and have the poten-
tial to generate action for the expansion of mental health serv-
ice options for trauma centers and other healthcare settings
(Graham et al., 2021; Mohr et al., 2021). It is noteworthy
that among the center staff interviewed, none reported the
current use of technology to deliver behavioral health screen-
ing, education, or interventions. Technology integration may
facilitate service access and uptake for injured children and
their caregivers while addressing many of the barriers cited.

Stepped-Care Models May Help to Reduce Cost and

Resource Barriers

In addition to leveraging technology to overcome implemen-
tation barriers, stepped-care clinical models also offer solu-
tions to provide the least resource-intensive interventions to
patients and their caregivers with varying levels of risk for
developing behavioral health challenges (McCarty et al.,
2016). The use of stepped-care approaches may be more feasi-
ble for hospitals to implement while also supporting the need
to deliver personalized care. While screening is recommended
as a universal approach (completed with all patients hospital-
ized for injury), screening results ideally should drive the
structure, timing, and intensity of subsequent behavioral

health services. For example, stepped models can take the
form of (1) standardized acute stress screenings for all hospi-
talized patients to identify those at high risk for intervention;
(2) individualized education and intervention for patients at
highest risk of developing symptoms and functional impair-
ment to enhance patient awareness and service engagement;
(3) patient symptom self-tracking following hospital discharge
to promote awareness of behavioral health recovery; (4)
follow-up behavioral health assessment one to 3 months post-
injury; and (5) referral to trauma-informed behavioral health
treatment for patients who develop acute stress disorder,
PTSD, or depression. While stepped-care models are appeal-
ing to trauma centers, many lack appropriate connections or
guidelines needed to develop and implement these models.
Effective stepped service models are often rooted in cognitive
and behavioral principles and require partnerships between
interdisciplinary teams (e.g., trauma, surgery, nursing, psy-
chology, psychiatry, social work) to provide evidence-based
early intervention or secondary prevention strategies to
injured children and their caregivers (Price et al., 2014;
Roberts et al., 2010; Rothbaum et al., 2012). Several stepped-
care approaches have shown promise and established feasibil-
ity (Hunt et al., 2018; Ridings et al., 2019; Rothbaum et al.,
2014; Ruggiero et al., 2020; Zatzick et al., 2011, 2013).

Participants in the current study reported several aspects of
their existing workflow and infrastructure that could facilitate
the implementation of these service components. While inad-
equate staff and time were cited as service implementation
barriers, 99% of centers implement an SBIRT protocol within
their centers, with most of them administered by nurses or
social workers (Ridings et al., 2022). Nursing or social work
staff could be trained to provide inpatient behavioral health
education, screening, and/or brief intervention at the time of
the SBIRT protocol. Alternatively, though our data do not
indicate their percentage of dedicated effort to the trauma
service, 63% of centers had both psychologists and psychia-
trists on staff (Ridings et al., 2022) and may be able to lever-
age their support to conduct these services. With more than
70% of respondents reporting interest in the implementation
of brief, in-hospital interventions to reduce distress and pre-
vent mental health symptom development, psychologists and/
or psychiatrists could lead these 15- to 45-min interventions
with the potential for billing and service reimbursement.
Centers could determine whether health and behavior assess-
ment and intervention codes, for example, could be reported
for these inpatient services and identify appropriate providers
to conduct them accordingly. Advanced practice providers,
social workers, and/or interns may also be utilized to assist
with service delivery at each step. More than half of inter-
viewees reported connections with community organizations;
these partnerships can be promoted to enhance access to serv-
ices for symptomatic patients who may not otherwise receive
behavioral health care.

Behavioral health service implementation has the potential
to reduce healthcare disparities for patients and caregivers
who need treatment while also generating added revenue for
pediatric trauma centers. Investment and engagement from
pediatric trauma center directors and leaders are critical to
the successful implementation of behavioral health screening
protocols. Additional time, training, and education for leader-
ship regarding the benefits of early screening and follow-up
assessment for both patients and trauma centers may be
required throughout the planning and implementation phases.
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Mental healthcare providers on the trauma staff, such as
pediatric psychologists, nurse practitioners, psychiatrists and/
or psychiatry residents, are uniquely positioned to provide
these trainings in-house to trauma centers interested in imple-
menting these services. Ongoing training and education may
be required to promote uptake and sustainment of these serv-
ices over time with potential increased motivation from sites
seeking ACS accreditation or reaccreditation. Embedding
mental health-focused presentations and check-ins into exist-
ing interdisciplinary trauma team meetings (e.g., major
trauma committee meetings, pediatric acute care staff meet-
ings) may strengthen implementation outcomes and
sustainability.

Limitations and Future Directions

This study is not without its limitations. While this study
presents data on the current state of pediatric mental health
screening, education, and treatment in 83 trauma centers
across 36 states, its findings are limited to the current practice
within the United States and therefore may not be generaliz-
able to other countries addressing mental health after trau-
matic injury. Issues related to pediatric psychology should be
identified and addressed internationally, though they are pri-
oritized to varying degrees in different countries. Future
research could assess and compare mental health service pro-
vision and policies outside of the United States that may
impact relevant factors such as dedicated funds to mental
health in trauma care settings, technology integration capabil-
ity, particularly in rural countries, and availability of mental
health providers to deliver these services in both inpatient and
outpatient or community service settings. Further, insurance
reimbursement for mental health services is a frequently
evolving issue that requires additional research, leadership
support, and advocacy to promote the sustainability of these
critical services for families after pediatric trauma. An addi-
tional consideration is that the results of analyses comparing
state-accredited sites with non-accredited sites should be inter-
preted with caution, as only 14% of sites were not state-
accredited. More research is needed with comparable cell sizes
to replicate these results. Additionally, the current study is
unique in its description of mental health service facilitators
and barriers from the perspective of pediatric trauma center
leaders. However, other key stakeholder input, such as care-
givers and children and providers (e.g., nursing, psychiatry,
psychology, social work) is not highlighted and is important
to integrate as a next step. One additional limitation is that
the generalizability of the study’s findings to all U.S. pediatric
trauma centers is uncertain. It is possible that sites with more
capacity to address mental health were more likely to partici-
pate in this study, despite the study staff’s multiple contact
attempts to recruit centers of varying sizes, resources, and
locations. Finally, additional research is needed to test the
effectiveness and implementation feasibility of technology
tools to screen and deliver mental health resources.
Specifically, technology resource availability, cost, and imple-
mentation strategies should be systematically evaluated for
trauma centers and other pediatric healthcare settings inter-
ested in technology integration.

Conclusions

The current study used a mixed-methods design to assess
existing behavioral health services embedded in pediatric

trauma centers and to identify barriers and facilitators to
implementing services to address behavioral health needs. It
appears that current behavioral health service provision varies
in the type of service offered, trauma population served, and
provider, with half or fewer of centers screening for acute
stress disorder and/or PTSD symptoms. Pediatric trauma cen-
ter leaders value the importance of screening, educating, and
treating patients and their caregivers after pediatric injury.
However, barriers such as inadequate staff, funding, and time
impede their ability to implement services. Existing workflow
factors, such as established connections with community men-
tal health clinics, internal mental health staff, and prioritiza-
tion by leadership, may facilitate the adoption of technology
and stepped-care models to reduce provider burden and meet
patients’ needs in a cost-effective, sustainable way.

Supplementary Data

Supplementary data can be found at: https://academic.oup.
com/jpepsy.
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