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INTRODUCTION

Background

The prevalence of posttraumatic stress disorder (PTSD) in pa-

Purpose: Posttraumatic stress disorder (PTSD) is prevalent and is associated with protracted recov-
ery and worse outcomes after injury. This study compared PTSD prevalence using the PTSD Check-
list for DSM-5 (PCL-5) with the prevalence of PTSD risk using the Injured Trauma Survivor Screen
(ITSS).

Methods: Adult trauma patients at a level I trauma center were screened with the PCL-5 (sample 1)
at follow-up visits or using the ITSS as inpatients (sample 2).

Results: Sample 1 (n=285) had significantly fewer patients with gunshot wounds than sample 2
(n=45) (8.1% vs. 22.2%, P=0.003), nonsignificantly fewer patients with a fall from a height (17.2% vs.
28.9%, P=0.06), and similar numbers of patients with motor vehicle collision (40.7% vs. 37.8%,
P=0.07). Screening was performed at a mean of 154 days following injury for sample 1 versus 7.1
days in sample 2. The mean age of the patients in sample 1 was 45.4 years, and the mean age of those
in sample 2 was 46.1 years. The two samples had similar proportions of female patients (38.2% vs.
40.0%, P=0.80). The positive screening rate was 18.9% in sample 1 and 40.0% in sample 2 (P=0.001).
For specific mechanisms, the positive rates were as follows: motor vehicle collisions, 17.2% in sample
1 and 17.6% in sample 2 (P>0.999); fall from height, 12.2% in sample 1 and 30.8% in sample 2
(P=0.20); and gunshot wounds, 39.1% in sample 1 and 80.0% in sample 2 (P=0.06).

Conclusions: The ITSS was obtained earlier than PCL-5 and may identify PTSD in more orthopedic
trauma patients. Differences in the frequency of PTSD may also be related to the screening tool it-

self, or underlying patient risk factors, such as mechanism of injury, or mental or social health.

Keywords: Injury; Trauma; Posttraumatic stress disorder; Mental illness

tients with traumatic injuries has been studied extensively and
has been shown to substantially exceed rates in the general popu-
lation [1]. Following orthopedic injury, PTSD prevalence ranges
from 19.5% to 51% [2-5] Several studies have found various neg-
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ative effects of PTSD and/or depression on recovery, including
worse general health status, increased likelihood of taking opi-
oids, and worse functional outcomes after ankle fracture, as well
as more frequent secondary operations [4-7]. Related healthcare
expenses are also higher in the presence of concurrent mental ill-
ness [8,9]. It is vital to identify patients who develop PTSD after
injury and offer resources expeditiously to effectively improve
and mitigate these negative outcomes [10].

The Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition (DSM-5) PTSD diagnosis requires experiencing
symptoms for 1 month after the injury or event: at least one
re-experiencing symptom, at least one avoidance symptom, at
least two arousal and reactivity symptoms, and at least two cogni-
tion and mood symptoms [11]. The Injured Trauma Survivor
Screen (ITSS) is a nine-item screening tool in a yes/no format
that can be administered immediately following injury to predict
the risk of developing depression and PTSD independently
[12,13]. Furthermore, the nine-item, yes/no format of the ITSS
enables it to be administered efficiently, which may help over-
come obstacles (e.g., lack of time) that have been reported to pre-
vent screening for psychological illness in trauma patients [10].

Objectives

The objective of this study was to determine the prevalence of
PTSD in orthopedic trauma patients using the current standard
of screening—the PTSD Checklist for DSM-5 (PCL-5) at 1
month or more posttrauma—and compare it to screening with
the ITSS. We hypothesized that the ITSS will predict PTSD at a
rate similar to the PCL-5 used to diagnose PTSD, and that the
ITSS may be more efficient than the PCL-5.

METHODS

Ethics statement

This study was approved by the Institutional Review Board of
MetroHealth (No. IRB00000685) with a waiver for informed
consent.

Sample 1: orthopedic trauma patients screened with
the PCL-5

Participants

A total of 524 adult patients presenting to the outpatient orthope-
dic clinic at an urban level I trauma center following orthopedic
trauma injury between March 1, 2019, and December 31, 2021,
were screened with the PCL-5.
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Measures

The PCL-5 is a commonly used, validated diagnostic tool for di-
agnosing PTSD (Material S1). The PCL-5 is a 20-item self-report
survey, with a score ranging from 0 to 80. The survey includes a
rating from 0 (“not at all”) to 5 (“extremely”) for each item. The
National Center for PTSD indicates that from preliminary re-
search, a score of 31 to 33 indicates probable PTSD [14]. For this
patient population, the upper limit of this range (33) was consid-
ered a positive screening.

Additional demographic data were collected retrospectively
through Epic (Epic Systems Corp) including age, sex, mechanism
of injury, injury characteristics (type of fracture and single vs.
polytrauma), and time (in days) between date of injury and date
of screening,

Procedure

PCL-5 questionnaires were handed to patients presenting to their
outpatient trauma clinic appointments to be completed as a
self-assessment. All patients had been previously hospitalized for
an acute injury episode. The current DSM-5 criteria require a
minimum of 1 month following injury to qualify for a PTSD di-
agnosis. Thus, 222 patients of the original 524 were excluded,
leaving 302 patients. Seventeen of those patients had an incom-
plete screening, declined screening, or were unable to complete
the screening, leaving 285 patients included in the analysis as
sample 1.

Sample 2: orthopedic trauma patients screened with
the ITSS

Participants

A total of 45 patients admitted for orthopedic trauma between
June 22, 2021 and March 21, 2022, at the same level I trauma
center were included in this sample. The exclusion criteria for
ITSS administration comprised patients with an age under 18
years, major neurocognitive impairment, active psychotic and/or
manic episode, non-English speaking, acute intoxication, under
arrest, presentation for suicide attempt, presentation for inten-
tional self-inflicted injury, fall from standing, and inability to
communicate. All other patients from the general trauma admis-
sion list with at least one fracture were included. The total popu-
lation of orthopedic trauma patients who were screened with the
ITSS within the above time frame was 45 patients.

Measures
The ITSS is a postinjury screening tool to identify PTSD risk pri-
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or to discharge from the initial injury hospitalization (Material
S2). The ITSS is administered to patients by trained personnel
guiding the screening and reading the questions out loud to the
patient. The ITSS has a yes (1) or no (0) format for each question,
with an overall score of greater than or equal to 2 indicating a
positive screen for PTSD risk.

Additional demographic data were collected retrospectively
through Epic including age, sex, mechanism of injury, injury
characteristics (type of fracture and single vs. polytrauma), and
time (in days) between date of injury and date of screening.

Procedure

On admission to the inpatient unit at an average of 7.1 days post-
injury, patients in this sample were screened using the ITSS.
Since the ITSS can be administered immediately after injury, no
screenings had to be excluded from the population based on the
timing of administration. A follow-up screen for patients who
were screened with the ITSS should occur at outpatient visits or
by phone at least 1 month after the initial screening, and should
include the PCL-5, Patient Health Questionnaire-9, and the Co-
lumbia-Suicide Severity Rating Scale (C-SSRS), if indicated. Due
to logistical issues and protocol changes regarding the adminis-
tration of the C-SSRS, these follow-up screens were not complet-
ed at the time of this report.

Statistical analysis
All data are presented using descriptive statistics. Groups were
compared using the chi-square test or Fisher exact test for small

groups.
RESULTS

Patients were screened with the PCL-5 (sample 1) or the ITSS

(sample 2). Fig. 1 shows a timeline for when the different screen-

Table 1. Demographic characteristics for sample 1 (PCL-5)
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ing tools can be administered. Sample 1, screened using the PCL-
5 (n=285), had a mean age of 45.4 years. In total, 109 patients
(38.2%) were female, 127 (44.6%) experienced polytrauma, and
the average time between the date of injury and the administra-
tion of the PCL-5 screen was 154 days (approximately 5 months)
(Table 1). The percentage of positive screens on the PCL-5 for or-
thopedic trauma patients in sample 1 was 18.9%. Sample 2,
screened using the ITSS (n=45), had a mean age of 46.1 years.
Eighteen patients (40.0%) were female, 17 (37.8%) experienced
polytrauma, and the average time between the date of injury and
the administration of the ITSS was 7.1 days (Table 2). The per-
centage of positive PTSD screens on the ITSS for orthopedic
trauma patients in sample 2 was 40.0%.

The two samples had similar numbers of female patients
(38.2% in sample 1 vs. 40.0% in sample 2, P =0.80) and polytrau-
ma patients (44.6% vs. 37.8%, P =0.40). The most prevalent
mechanism of injury for the sample 1 population was motor ve-
hicle collision, followed by fall from standing/sitting, fall from
height, and then gunshot wound (GSW). The most prevalent
mechanism of injury for the sample 2 population was motor ve-
hicle collision, followed by fall from height and then GSW. Sam-

Trauma occurs ITSS screen PCL-5 screen
m==> | administered |™*| administered

« Average, 154 day

« Average, 7.1 day +>1 mo since injury
«Day 0 « Any time after « 1 mo for acute PTSD
injury + 3 mo for chronic
PTSD

Fig. 1. Timeline of posttraumatic stress disorder (PTSD) screening.
ITSS, Injured Trauma Survivor Screen; PCL-5, PTSD ChecKklist for
DSM-5 (Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition).

Characteristic Total screened (n=285) - PTSD screen —
Negative (n=231) Positive (n=54)
Age (yr) 45.4 (13-88) 470 (13-88) 38.4 (19-67)
Sex
Female 109 (38.2) 87 (37.7) 22 (40.7)
Male 176 (61.8) 144 (62.3) 32(59.3)
Polytrauma 127 (44.6) 106 (45.9) 21 (38.9)
Average time between date of injury and PCL-5 screen (day) 154 156 149

Values are presented as mean (range), number (%), or number only.

PCL-5, PTSD Checklist for DSM-5 (Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition); PTSD, posttraumatic stress disorder.
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Table 2. Demographic characteristics for sample 2 (ITSS)
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- PTSD screen

Characteristic Total screened (n=45) Negative (n=27) Positive (1=18)
Age (yr) 46.1 (18-85) 477 (20-82) 43.7 (18-85)
Sex

Female 18 (40.0) 11 (40.7) 7 (38.9)

Male 27 (60.0) 16 (59.3) 11 (61.1)
Polytrauma 17 (37.8) 11 (40.7) 6(33.3)
Average time between date of injury and ITSS screen (day) 7.1 7.2 7.1

Values are presented as mean (range), number (%), or number only.

ITSS, Injured Trauma Survivor Screen; PTSD, posttraumatic stress disorder.

ple 1 had significantly fewer patients with GSW than sample 2
(8.1% vs. 22.2%, P=0.003), trended towards fewer patients with a
fall from a height (17.2% vs. 28.9%, P =0.06), and had similar
numbers of patients with motor vehicle collision (40.7% vs.
37.8%, P=0.70) (Table 3).

The rate of positive screens in sample 1 (54 of 285, 18.9%)
compared with sample 2 (18 of 45, 40.0%) was significantly dif-
ferent (P=0.001). In patients injured in a motor vehicle collision,
the overall positive rate (a positive screen on either the ITSS or
PCL-5) was 17.3%, and this rate was similar in both groups
(17.6% of patients injured in a motor vehicle collision in sample 2
screened positive with the ITSS and 17.2% in sample 1 screened
positive with the PCL-5, P > 0.999 from the Fisher exact test). For
patients injured from a fall from a height, the overall positive rate
was 16.1% (30.8% with a positive ITSS and 12.2% with a positive
PCL-5, P=0.20 from the Fisher exact test). For those injured by a
GSW, the overall positive rate was higher (51.5%), with a trend
toward a higher rate in sample 2 than in sample 1 (80.0% with a
positive ITSS and 39.1% with a positive PCL-5, P=0.06 from the
Fisher exact test) (Table 4).

DISCUSSION

PTSD is a prevalent diagnosis after orthopedic trauma injuries
and can impair outcomes after injury [1-7]. Although a large
body of evidence has identified the prevalence of PTSD and its
impact on recovery, a standardized protocol for follow-up care,
including additional screenings, does not exist. Despite an under-
standing of the impact of mental health on recovery and clinical
outcomes, research addressing psychological conditions after or-
thopedic trauma has been lacking. Vranceanu et al. [10] found
that while most orthopedic surgeons were likely to notice psy-
chological illness in their patients, a much smaller proportion
were likely to screen or refer patients for psychological illness.
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Table 3. Comparison of demographics and mechanisms of injury be-

tween sample 1 (PCL-5) and sample 2 (ITSS)

Variable 8(113) ées)l 3?1231;)2 P-value
Mean age (yr) 454 46.1 >0.999
Female sex 109 (38.2) 18 (40.0) 0.80
Polytrauma 127 (44.6) 17 (37.8) 0.40
Injury mechanism
Motor vehicle collision 116 (40.7) 17 (37.8) 0.70
Gunshot wound 23 (8.1) 10 (22.2) 0.003*
Fall from a height 49 (17.2) 13 (28.9) 0.06

Values are presented as number only or number (%).
PCL-5, posttraumatic stress disorder Checklist for DSM-5 (Diagnostic
and Statistical Manual of Mental Disorders, Fifth Edition); ITSS, In-

jured Trauma Survivor Screen.
*P<0.05

Table 4. Comparison of the rate of positive screens between sample 1
(PCL-5) and sample 2 (ITSS) based on the mechanism of injury

Variable e SaPe? Pvalue
Positive PTSD 54 (18.9) 18 (40.0) 0.001*
Injury mechanism

Motor vehicle collision” 20 (17.2) 3(17.6)  >0.999
Gunshot wound” 9 (39.1) 8 (80.0) 0.06
Fall from a heightc) 6(12.2) 4(30.8) 0.20

PCL-5, PTSD ChecKlist for DSM-5 (Diagnostic and Statistical Manu-
al of Mental Disorders, Fifth Edition); ITSS, Injured Trauma Survivor
Screen; PTSD, posttraumatic stress disorder.

a)Sample 1, n=116; sample 2, n=17. b)Sample 1, n=23; sample 2, n=10.
9Sample 1, n=49; sample 2, n=13.

*P<0.05.

Lack of time was found to be a primary barrier for screening and
referring for psychological illness.

This study observed that 18.9% of orthopedic trauma patients
presented with PTSD using the PCL-5 at outpatient visits, where-
as 40.0% of orthopedic trauma patients were identified as having

https://doi.org/10.20408/jti.2023.0068
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PTSD risk using the ITSS at initial inpatient presentation. We
propose that PTSD would be identified and treated in a greater
proportion of the orthopedic trauma population if the ITSS had
been administered in the studied time frame. The gap between
positive-risk ITSS screenings and positive PCL-5 screenings indi-
cates that only administering the PCL-5 may lead to missing pa-
tients at risk of developing PTSD. The ITSS can identify patients
at risk for PTSD before the recommended 1-month waiting peri-
od, as defined by the DSM-5. If screened earlier, patients could
receive support and services at that time. The ITSS has been
shown to be effective in predicting PTSD and depression risk.
Hunt et al. [12,13] studied the utility of the ITSS in predicting de-
pression and PTSD in trauma patients and found high sensitivity
and specificity at both 1 month and 6 months postinjury. If prop-
er interventions are completed, improvement in functional out-
comes in these patients and prevention of the future negative im-
pacts of their PTSD diagnosis may be possible. Furthermore, it is
not feasible nor warranted to provide additional support to every
orthopedic trauma patient, and therefore the ITSS can help by
identifying the most at-risk patients to provide supportive re-
sources.

Following GSW, 80.0% of patients screened positive for PTSD
risk on the ITSS, while only 39.1% of patients screened positive
with the PCL-5. Similarly, 30.8% of patients screened positive on
the ITSS after fall from a height, while only 12.2% screened posi-
tive on the PCL-5. These findings could be explained in two
ways. First, many trauma-exposed patients tend to follow a natu-
ral trajectory of psychological recovery; thus, these patients may
not develop PTSD even with early risk factors. Second, these pa-
tients may go on to develop PTSD, but were less likely to fol-
low-up and therefore were not screened with the PCL-5. This in-
dicates that for certain mechanisms, like GSW or fall from a
height, the ITSS could be profoundly useful in identifying those
patients early and ensuring expeditious PCL-5 administration to
diagnose PTSD after injury.

Administering a self-report screener like the PCL-5 during
outpatient visits does capture PTSD symptoms and provides an
opportunity to connect patients immediately to resources. How-
ever, this approach has several limitations. Some patients may
have limited literacy, and completing a self-assessment about
their symptoms may be unreasonable, resulting in PTSD symp-
toms being overlooked. Specifically, 19% of adults in the United
States are reported to function at the lowest level of literacy [15].
This is a crucial issue to consider when administering patient
screenings. In addition, patients may not be able to hold these
forms or fill them out due to the nature of their injury. Addition-
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ally, as PTSD is a condition of avoidance, these patients may be
more likely to be lost to follow-up and avoid attending future ap-
pointments. For these reasons, while the PCL-5 is an effective
and accurate tool for determining patients with PTSD after trau-
matic injury, there are several flaws and limitations to its use that
may prevent optimal care for patients with PTSD after injury.

A robust ITSS protocol addresses many of these limitations. By
asking patients the questions verbally rather than having them
complete a self-assessment, the barrier of low literacy in the
screened population can be mitigated. Furthermore, this can help
ensure that the patient understands the screening is related to the
presenting trauma and not an amalgamation of many past expe-
riences. Furthermore, if patients cannot complete a form by hand
due to their injury, the ITSS can be more easily completed. The
ITSS is also administered immediately after injury without delay.
The ITSS is also a very rapid tool to administer that takes only 5
minutes to complete and has nine questions. This would add
very little additional time, and many staff members, not only
doctoral-level providers, could administer this screener (Fig. 2).

Given the nature of PTSD, early intervention after trauma may
help prevent PTSD development. In one study [16], patients were
randomly assigned to receive early intervention after trauma
compared to assessment only. The intervention group reported
significantly lower posttraumatic stress reactions at 4- and 12-
week postinjury, and lower depressive symptoms at 4 weeks, with
the effect strongest for victims of sexual assault. However, a fol-
low-up study [17] comparing PTSD symptoms and depression in
three groups (one session of intervention, three sessions of inter-

vention, or assessment only) found no differences. While there

Advantage

Patients are verbally
asked questions

No limitations due to
upper extremity injury

Can be administered
immediately after injury

Advantage
Can diagnose true PTSD
rather than risk

Disadvantage

Challenge for patients
with low literacy

Upper exremity injuries
preclude writing

Recommended for at least
1 mo postinjury

Patients more likely to be
lost to follow-up before
screening

Disadvantage

Only detects PTSD risk,
requiring additional
sreening for true PTSD
diagnosis

Fig. 2. Advantages and disadvantages of the ptwo posttraumatic stress
disorder (PTSD) screenings. PCL-5, PTSD Checklist for DSM-5 (Di-
agnostic and Statistical Manual of Mental Disorders, Fifth Edition);
ITSS, Injured Trauma Survivor Screen.
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are conflicting results on the impact of early intervention, it is
plausible that early intervention can help mitigate PT'SD symp-
toms. In addition, this indicates that targeted approaches may be
needed based on the trauma type, as some types of trauma are
more strongly associated with PTSD development [16]. Another
study [18] found that early intervention mitigated PTSD symp-
toms even if patients had a genetic polymorphism deemed high
risk for PTSD development. PTSD symptoms correlated with ge-
netic risk for the group without intervention, but there was no
correlation in the intervention group, suggesting that interven-
tion negated genetic risk. Therefore, early intervention may help
certain high-risk patients mitigate PTSD symptom development,
even if predisposing genetic factors are at play.

In early 2022, the American College of Surgeons (ACS) re-
leased updated verification guidelines [19], which include mental
health screening and referral after injury. Unfortunately, there are
no standardized screening methods for PTSD among trauma
centers in the United States. A handful of screening tools have
been tested in isolated samples to screen patients for PTSD after
developing symptoms [20-27]. Many trauma centers incorporate
screening using one of these tools in some capacity. However,
there is little formality or protocol in how screens are adminis-
tered or handled, and all trauma centers for active PTSD.

Limitations

This study does have several limitations. First, our samples were
small and heterogeneous. Sample 2 had more GSW patients with
high severity of injury, which may carry a risk for greater likeli-
hood of a positive screen. Additionally, a score on the PCL-5 of
33 was defined as being positive for PTSD, following the National
Center for PTSD updated guidelines; this cutoff was chosen to
obtain a population that was as accurate as possible, but this cut-
off is still arbitrary [20]. Notably, we were unable to obtain fol-
low-up screenings for our ITSS population. Due to system logis-
tical and protocol issues with the C-SSRS, we had to cease screen-
ings and were unable to complete follow-ups that would confirm
PTSD diagnoses, as the ITSS is a screener for PTSD risk only.
Follow-up C-SSRS data would have added strength to this study
and potentially confirmed that the ITSS identified true PTSD di-
agnoses early. However, the ITSS has been found in several exist-
ing studies to be both sensitive and specific [12,13].

Conclusions

The ITSS would ensure a more standardized process that does
not require any waiting period between injury and administra-
tion. The PCL-5 is still a crucial tool in monitoring PTSD symp-
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toms and true PTSD diagnoses. However, we suggest adding the
ITSS protocol to identify at-risk patients earlier and administer
indicated support and interventions.
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