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ABSTRACT

Background Post-traumatic stress disorder (PTSD)
has debilitating psychiatric and medical consequences.
The purpose of this study was to identify whether

PTSD diagnosis and PTSD symptom scale score (PTSD
severity) could be predicted by assessing peritraumatic
experiences using a single question or screening tools
at different time points in patients hospitalized after
admission to the hospital after significant physical
trauma, but with stable vitals (level Il trauma).
Methods Patients completed the ‘initial question’

and the National Stressful Events Survey Acute Stress
Disorder Scale (NSESSS) at 3 days to 5days after trauma
(NSESSS-1). The same scale was administered 2 weeks
to 4 weeks after trauma (NSESSS-2). The Posttraumatic
Stress Disorder Symptoms Scale Interview for DSM-5
(PSSI-5) was administered 2 months after trauma. PTSD
diagnosis and PTSD severity were extracted from the
PSSI-5. Linear multivariate regression analyses were used
to establish whether scores for NSESSS-1 or NSESSS-2
predicted PTSD diagnosis/PTSD severity. Non-linear
multivariate regression analyses were performed to
better understand the relationship between NSESSS-1/
NSESSS-2 and PTSD diagnosis/PTSD severity.

Results A single question assessing the experience

of fear, helplessness, or horror was not an effective

tool for determining the diagnosis of PTSD (p=0.114)
but can be a predictor of PTSD severity (p=0.039). We
demonstrate that administering the NSESSS after either
3 days to 5days (p=0.008, p<0.001) or 2 weeks to 4
weeks (p=0.039; p<0.001) can predict the diagnosis of
PTSD and PTSD severity. Scoring an NSESSS above 14/28
(50%) increases the chance of experiencing a higher
PTSD severity substantially and linearly.

Discussion Our initial question was not an effective
predictor of PTSD diagnosis. However, using the NSESSS
at both 3 days to 5days and 2 weeks to 4 weeks after
trauma is an effective method for predicting PTSD
diagnosis and PTSD severity. Additionally, we show that
patients who score higher than 14 on the NSESSS for
acute stress symptoms may need closer follow-up.
Level of evidence Level lll, prognostic.

BACKGROUND

Post-traumatic stress disorder (PTSD) is a complex
psychiatric disorder. Fortunately, not everyone with
exposure to a traumatic experience develops PTSD.
Within the general population, there is a lyear

,! Jessica Velez,> Muhammad Farooq;i,® Abbas Smiley,*
.24 Peter Rhee,>* Rhea Dornbush,? Stephen Ferrando,’

prevalence between 3% and 4.7%.!2 This prevalence
increases to 17.5% to 42% in persons who incur
physical trauma 1 month to 6 months after injury.?
PTSD exacerbates underlying medical comorbidi-
ties and subsequently increases the risk of death.*’
Work impairment translates into an estimated annual
productivity loss in excess of $3 billion.® Only 9.8% of
individuals diagnosed with PTSD received treatment.”

To qualify for the diagnosis of PTSD according
to the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5), subjects must be
exposed to a trauma, and exhibit several symptom
criteria (figure 1). If they exhibit these symptoms
for less than 1-month duration, then the diagnosis
becomes acute stress disorder (ASD).® The diag-
nosis of full criteria of ASD has been shown to be
correlated with the diagnosis of PTSD.’

The purpose of this study was to identify whether
the diagnosis of PTSD and PTSD symptom severity
could be predicted by assessing peritraumatic experi-
ences using a single question and/or a short screening
tool. Prior studies have shown that peri-traumatic
emotional factors such as fear, helplessness, and horror
at the time of trauma can be an effective predictor of
PTSD."*12 The single question asked hospitalized level
II trauma patients to rate their experience of fear, help-
lessness, or horror 3 days to 5days after the trauma.
We also evaluated whether the severity of ASD symp-
toms 3 days to 5 days after the trauma or the severity
of ASD symptoms 2 weeks to 4 weeks after the trauma
could be used to predict PTSD diagnosis and PTSD
symptom severity.

PATIENTS AND METHODS

Design and procedures

The study was approved by the New York Medical
College Institutional Review Board and Clinical
Research Institute of Westchester Medical Center
(WMC). WMC is a quaternary care medical center
that serves a large catchment area and is an American
College of Surgeons Verified Level I Trauma Center.
Within our institution’s protocols, patients are clas-
sified as level II trauma that consider mechanistic,
physiological, and anatomic criteria, as well as clini-
cian judgment as detailed in online supplemental
figure 1.1 Level I trauma activations represent the
highest level of activation with respect to resources
and urgency. Level I trauma activation patients
are critically ill, often to the extent of functional
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Post-traumatic Stress Disorder Diagnostic Criteria (Adapted from DSM-5)

A. Exposure to actual or threatened death, serious injury, or sexual violence.

B. One (or more) of the following intrusion symptoms associated with the traumatic event(s), and beginning
with the traumatic event(s):

1. Recurrent, involuntary, and intrusive distressing memories of the traumatic event(s).
2. Recurrent distressing dreams in which the content and/or affect of the dream are related to the traumatic event(s).

recurring.
aspect of the traumatic event(s).

event(s).

beginning after the traumatic event(s):

the traumatic event(s).

to blame himself/herself or others.

7. Persistent inability to experience positive emotions.

1. Irritable behavior and angry outbursts
2. Reckless or self-destructive behavior.
3. Hypervigilance.

4. Exaggerated startle response.

5. Problems with concentration.

6. Sleep disturbance.

important areas of functioning.

3. Dissociative reactions (e.g. flashbacks) in which the individual feels or acts as if the traumatic event(s) are
4. Intense or prolonged psychological distress at exposure to internal or external cues that symbolize or resemble an

5. Marked physiological reactions to internal and external cues that symbolize or resemble an aspect of the traumatic

C. One (or both) symptoms of persistent avoidance of stimuli associated with the traumatic event(s), and

1. Avoidance of efforts to avoid distressing memories, thoughts, or feelings about the traumatic event(s).
2. Avoidance of, or efforts to, avoid external reminders that arouse distressing memories, thoughts or feelings about

D. Two (or more) symptoms of negative alterations in cognitions and mood associated with traumatic
event(s), and beginning or worsening after the traumatic event(s):

1. Inability to remember an important aspect of the traumatic event(s).
2. Persistent and exaggerated negative beliefs or expectations about oneself, others, or the world.

3. Persistent, distorted cognitions about the cause or consequences of the traumatic event(s) that lead the individual
4. Persistent negative emotional state (e.g. fear, horror, anger, guilt, or shame).

5. Markedly diminished interest or participation in significant activities.

6. Feelings of detachment or estrangement from others.

E. Two (or more) symptoms of marked alterations in arousal and reactivity associated with the traumatic
event, and beginning or worsening after the traumatic event(s):

F. Duration of the disturbance (Criterion B, C, D, or E) is more than one month.

G. The disturbance causes clinically significant distress or impairment in social, occupational, or other

H. The disturbance is not attributable to the physiological effects of a substance or another medical condition.

Figure 1  Post-traumatic stress disorder diagnostic criteria.

dependence among survivors. Our selection criteria focused on
trauma patients admitted after level II trauma activation, because
we chose to study injured but physiologically normal patients
that could (1) consent to be included in the study and (2) could
have maximized opportunity to participate in both the initial
and follow-up screening tools without the confounding element
of injury patterns rendering subjects with an inability to partici-
pate or complete the study.

Level II trauma patients were approached for enrollment in
the study 3 days to 5 days after trauma by either of two trained
clinicians (SR, senior psychiatry resident, and JV, nurse practi-
tioner). The protocol was fully explained to the subjects and their
written informed consent was obtained. The subjects completed
the initial question and the standardized National Stressful
Events Survey Acute Stress Disorder Scale (NSESSS) 3 days to
5 days after trauma in person (NSESSS-1), the NSESSS 2 weeks
to 4 weeks after trauma by phone (NSESSS-2), and the Post-
Traumatic Stress Disorder Symptom Scale Interview for DSM-5

(PSSI-5) 2 months after trauma by phone (see figure 2). The
outcomes of PTSD diagnosis and PTSD severity were extracted
from the PSSI-5.

Injury Severity Score (ISS) was abstracted from each subject’s
chart. The ISS is based on severity score from six regions of the
body (head or neck, face, chest, abdominal or pelvic contents,
extremities or pelvic girdle, and external).!

Screening tools

The ‘initial question’ asked was “To what extend did you feel fear,
helplessness, or horror?’ with three possible choices (‘not at all,’
‘somewhat’, and ‘intensely’). This question was a significant crite-
rion for diagnosis of PTSD in DSM-IV TR and has been removed
from DSM-5. The NSESSS for acute stress symptoms (online
supplemental figure 2) is a seven-item screener that assesses the
severity of symptoms of ASD. Each item on the measure is rated on
a 5-point scale (0=not at all, 1=a little bit, 2=moderately, 3=quitea
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(n=128)

Contact with admitted patients
3-5 days after Level II trauma

Excluded (n=25)

* Declined to participate (n=25)

* Completed NSESSS - 1 (n=102)

103 subjects enrolled
» Completed “Initial Question” (n=101)
* Did not complete “Initial Question” (Declined to answer) (n=2)

* Did not complete NSESSS -1 (Declined to answer) (n=1)

Follow-up 2-4 weeks after trauma

» Completed NSESSS - 2 (n=67)
* Did not respond within time-period (n=36)

v

Follow-up 2 months after trauma

* Lost to follow-up (n=42)
* Declined to answer (n=2)

» Completed PSSI-5 for PTSD Diagnosis and Severity (n=59)

Analysis

Analyzed responses 2-4 weeks after trauma (n=67)
* No responses excluded from analysis

Analyzed responses 2 months after trauma (n=59)
* No responses included from analysis

Figure 2 Modified consort flow diagram. NSESS, National Stressful Events Survey Acute Stress Disorder Scale; PSSI-5, Posttraumatic Stress Disorder

Symptoms Scale Interview for DSM-5.

bit, and 4=extremely). The total score ranges from 0 to 28, with
higher scores indicating greater severity of ASD. The average score
for each subject was used. ASD can be evaluated in terms of none
(0), mild (1), moderate (2), severe (3), or extreme (4).'® The PSSI-5
is a 24-item semistructured interview that assesses PTSD symptoms
in the past month.'” ¥ A diagnostic determination of PTSD was
made by a clinician if the enrolled patient met the DSM-S$ criteria of
PTSD on completion of the PSSI-5 (figure 1). The PTSD symptom
scale from the PSSI-5 was used to assess the severity of PTSD symp-
toms. The PSSI-5 instructions indicate that a presumptive diagnosis
of PTSD may be made if a patient scores =23 on the symptom
scale, but there is no available literature confirming this assumption.
Symptoms are also rated on a 5-point scale of frequency and severity
ranging from O (not at all) to 4 (6 or more times a week/severe). The
sum of the 20 PTSD symptom items yields a total PTSD symptom
scale, which is evaluated as follows: minimal symptoms (0 to 8),
mild (9 to 18), moderate (19 to 30), severe (31 to 45), and very
severe (46 to 80).

Subjects

Eligible study subjects were trauma patients meeting level IT acti-
vation criteria and deemed to be medically stable by an interdis-
ciplinary team of providers. The NSESSS and the PSSI-5 were

administered in English. Patients who did not speak English or
had a hospital stay of <72hours were excluded from the study.
In addition, vulnerable populations such as pregnant women,
prisoners, and persons with decisional incapacity were excluded.
Any patients in the hospital who had symptoms of ASD that were
causing distress underwent an inpatient psychiatric consultation
as per the standard of care. After discharge from the hospital,
subjects who had symptoms of PTSD who self-identified as
affecting daily living were provided a referral to a mental health
clinician in their locale.

Statistical analysis

Descriptive statistics were used to describe demographics. Non-
parametric tests were used for data analyses. Statistical analyses
were conducted in SPSS V.27 using two-tailed tests with a 0.05
significance level. The general population prevalence of 3.5%
1-year prevalence of PTSD in the general population was used
for the expected incidence as the range of injury was unknown
at the outset of the study.'” The post hoc power analysis of the
study to detect PTSD was 96.3% as the incidence of PTSD in
our study group was 16.9% as we ultimately had 59 subjects
complete the PSSI-5. Univariable logistic regression was used
to assess association of PTSD diagnosis with baseline covariates
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Table 1 Demographics

Level Il trauma

Enrolled Completed PSSI-5 activations (with ISS)
Gender (%) M: 63.1, F: 36.9 M: 61.0, F: 39.0 M: 63.0, F: 37.0
n 103 59 1183
Median age (years) 58 58 51
Mean age+SD (years) 55.0+22.4 55.0+22.7 52.0+23
Race (%)
White 72.8 78.0 67.0
Black 15.5 10.2 9.8
Asian 39 34 1.4
Other 7.8 85 20.6
Unknown 0.0 0.0 0.8
Ethnicity (%)
Non-Hispanic 93.2 93.2 714
Hispanic 6.8 6.8 20.7
Unknown 0.0 0.0 1.9
Mean 1SS+SD 11.68+6.83 11.45+7.08 (collected for 55/59) 10.21+7.72
Mechanism of injury (%)
Motor vehicle collision 42.7 424 36.4
Fall 32.0 30.5 34.1
Pedestrian struck 9.7 8.5 8.5
Motorcycle collision 5.8 8.5 6.3
Bicycle ijury 1.0 1.7 3.4
Assault 1.0 1.7 2.8
Other 7.8 6.8 8.5
Proportion of patients with AIS score=3 (by body region, %)*
Head 12.6 11.9 17.3
Face 0.0 0.0 0.6
Neck 1.9 0.0 1.5
Thorax 243 20.3 20.5
Abdomen 4.9 6.8 3.8
Spine 9.7 6.8 7.6
Upper extremity 1.9 1.7 1.0
Lower extremity 19.4 18.6 12.2
External and other 0.0 0.0 0.0

*AlS scores: 1, minor; 2, moderate; 3, serious; 4, severe; 5, critical; 6, maximum.

AIS, Abbreviated Injury Scale; F, female; ISS, Injury Severity Score; M, male; PSSI-5, Posttraumatic Stress Disorder Symptoms Scale Interview for DSM-5.

(age, gender, and ISS) and the scores for the initial question,
NSESSS-1, and NSESSS-2. Multivariable logistic regression was
used to analyze if the initial question, NSESSS-1, and NSESSS-2
predict PTSD diagnosis. Similarly, multivariable linear regres-
sion analyses were used to establish whether scores for the initial
question, NSESSS-1, and NSESSS-2 predict the PTSD severity
using the PTSD symptom scale. In addition, using a generalized
additive model (GAM), a non-linear multivariable regression
analysis was performed to gain a better understanding of the
relationship between NSESSS-1 and PTSD severity, as well as
NSESSS-2 and PTSD severity.

RESULTS

A total of 1633 level II trauma activations occurred at WMC
during the time period of this study. A total of 1183 activations
had an associated ISS available in the trauma registry. A total
of 103 subjects were enrolled in the study (figure 2). The mean
(=SD) of the age of enrolled subjects was 55 (+22.4) years.

Although <10% of the eligible patients enrolled in the study,
table 1 demonstrates that there were no appreciable differences
in gender, age, or ISS between those enrolled, who completed
the PSSI-5, and in all level II trauma activations who had an ISS
completed.

Of the study sample, 63.1% were male. Of the 103 enrolled
subjects, 101 completed the initial question: 28.2% responded
‘not at all’; 25.2% responded ‘somewhat,” and 44.7% responded
‘Intensely.” NSESSS-1 was completed at the same time as the
initial question. Of the 103 subjects, 102 completed NSESSS-1.
Sixty-seven of the 103 subjects completed NSESSS-2. Forty-five
of the 103 subjects completed NSESSS-2 and PSSI-5. Ffty-nine
of the 103 subjects completed PSSI-5 (figure 2). These subjects
also completed the initial question and NSESSS-1. None of
the results showed a normal distribution of values. Of the 59
(16.9%) subjects, 10 met the criteria for the diagnosis of PTSD.
Twenty-five subjects refused to participate after the study was
explained to them. Enrolled subjects had a mean (+SD) ISS of
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Table 2 Ability of screening tools to predict PTSD diagnosis

Univariable logistic regression

Multivariable logistic regression (R?=0.058)

OR (95% CI) P value OR (95% CI) P value
Age (years) 0.997 (0.967 to 1.028) 0.852 0.999 (0.966 to 1.034) 0.961
Gender 1.053 (0.251 to 4.224) 0.942 0.958 (0.210 to 4.373) 0.956
1SS 1.023 (0.931 t0 1.123) 0.639 1.024 (0.929 to 1.130) 0.629
Initial question 2.316 (0.831 to 6.456) 0.108 2.360 (0.814 to0 6.847) 0.114

Univariable logistic regression Multivariable logistic regression (R?=0.141)
Age (years) 0.997 (0.967 to 1.028) 0.852 1.004 (0.967 to 1.042) 0.836
Gender 1.053 (0.251 to 4.224) 0.942 0.834 (0.152 to 4.568) 0.834
1SS 1.023 (0.931 t0 1.123) 0.639 1.034 (0.935 to 1.143) 0.513
NSESSS-1 (3-5 days) 2.745 (1.312 to 5.744) 0.007 2.982 (1.326 0 6.705) 0.008

Univariable logistic regression Multivariable logistic regression (R?=0.125)
Age (years) 0.997 (0.967 to 1.028) 0.852 0.993 (0.953 to 1.036) 0.752
Gender 1.053 (0.251 to 4.224) 0.942 0.590 (0.084 to 4.159) 0.597
1SS 1.023 (0.931 t0 1.123) 0.639 1.052 (0.937 to 1.182) 0.392
NSESSS-2 (2-4 weeks) 2.988 (1.064 to 8.389) 0.038 3.707 (1.137 to 12.841) 0.039

ISS, Injury Severity Score; NSESSS, National Stressful Events Survey Acute Stress Disorder Scale; PTSD, post-traumatic stress disorder.

11.68 (=6.83), similar to subjects who refused to enroll (10.95
(=7.30)). Age, gender, and ISS did not show a significant asso-
ciation in any model with either the diagnosis of PTSD or the
PTSD severity using the PTSD symptom scale. None of the
enrolled subjects had a documented prior diagnosis of PTSD.

Administering question 1 after 3days to 5days was not a
predictor for the diagnosis of PTSD in either the univariable or
multivariable model (table 2). However, answers to the initial
question were predictive of the PTSD severity based on the
PTSD symptom scale (p=0.039) (table 3). In contrast, PTSD
diagnosis was predicted by NSESSS-1 (p=0.008) (table 2). PTSD
severity using the PTSD symptom scale was also predicted by
NSESSS-1 (p<0.001) (table 3). PTSD diagnosis was predicted by
NSESSS-2 (p=0.039) (table 2). PTSD severity was also predicted
by NSESSS-2 (p<0.001) (table 3).

Non-linear multivariable regression analysis by GAM showed
significant association (p<0.001) between NSESSS-1 scores
and severity on the PTSD severity, and a significant association
(p<0.001) between NSESSS-2 and PTSD severity. Of interest,
non-linear multivariable regression analysis indicated that the

likelihood of PTSD diagnosis increased significantly after a
subject scored more than 14/28 (>50%) on the NSESSS at both
3 days to 5days and 2 weeks to 4 weeks after trauma. Every
average point increase in the average NSESSS score after 2 weeks
to 4 weeks showed an increase by 10 points in PTSD symptom
scale. This relationship is presented in figure 3A,B.

DISCUSSION

A recent study has shown that only 7% of adult Level-1 trauma
centers?® and 36.17% of pediatric trauma centers had a protocol
for assessing PTSD; 12.5% of Level I adult centers and 27.66% of
pediatric trauma centers had an assessment protocol for ASD.?!
In this study, we found 4x as many subjects (16.9%) qualified
for a diagnosis of PTSD compared with the 1year prevalence
for PTSD (3.5%) in the general population, and almost 1.5x
higher than what has previously been reported among trauma
patients.! 2 Individuals who were hospitalized after a trauma are
at a significantly elevated risk for developing PTSD compared
with the general population. As such, it is important to screen

Table 3  Ability of screening tools to predict PTSD symptom scale (severity)

Univariable linear regression

Multivariable linear regression (R=0.111)

Beta estimate (95% Cl) P value Beta estimate (95% Cl) P value
Age (years) —0.046 (~0.206 to 0.114) 0.567 —0.061 (~0.236 t0 0.113) 0.484
Gender —3.140 (-10.516 to 4.235) 0.397 —3.718 (-11.787 to 4.350) 0.359
1SS 0.035 (-0.517 t0 0.588) 0.899 0.058 (—0.481 to 0.597) 0.83
Initial question 5.047 (0.833 t0 9.260) 0.02 5.012 (0.268 to 9.757) 0.039
Univariable linear regression Multivariable linear regression (R?=0.312)
Age (years) —0.046 (-0.206 to 0.114) 0.567 -0.034 (-0.188 t0 0.120) 0.659
Gender —3.140 (-10.516 to 4.235) 0.397 —3.426 (-10.511 t0 3.658) 0.336
ISS 0.035 (~0.517 to 0.588) 0.899 0.068 (~0.406 to 0.542) 0.775
NSESSS-1 (3-5 days) 8.095 (4.634 to 11.556) 0.000018 8.480 (4.712 10 12.247) 0.000038
Univariable linear regression Multivariable linear regression (R2=0.391)
Age (years) —0.046 (-0.206 to 0.114) 0.567 —0.064 (~0.228 to 0.100) 0.433
Gender —3.140 (-10.516 to 4.235) 0.397 3.554 (-11.574 t0 2.826) 0.226
1SS 0.035 (-0.517 t0 0.588) 0.899 0.200 (—0.270 to 0.669) 0.394
NSESSS-2 (2-4 weeks) 9.954 (5.758 to 14.151) 0.000021 10.134 (5.317 t0 13.881) 0.000066

1SS, Injury Severity Score; NSESSS, National Stressful Events Survey Acute Stress Disorder Scale; PTSD, post-traumatic stress disorder.
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NSESSS, 3-5 Days After Trauma

Generalized additive model to show non-linear multivariable regression modeling of
NSESSS scores 3-5 days after trauma to predict PTSD symptom severity
(EDF=3.82, R*=0.41, p<0.0001). The model was adjusted for age, gender, and ISS.

40

PTSD Severity Score
20

NSESSS, 2-4 Weeks After Trauma

Generalized additive model to show non-linear multivariable regression modeling of
NSESSS scores 2-4 weeks after trauma to predict PTSD symptom severity
(EDF=3.19, R*=0.44, p<0.0001). The model was adjusted for age, gender, and ISS.

Figure 3 Non-linear multivariable regression modeling. ISS, Injury
Severity Score; NSESSS, National Stressful Events Survey Acute Stress
Disorder Scale; PTSD, post-traumatic stress disorder EDF, estimated
degrees of freedom.

this population for developing PTSD. Of note, we found that ISS
was not a predictor for PTSD for patients who are hospitalized
after a level II trauma. This is consistent with previous literature
that has shown that ISS is not a predictor for PTSD or PTSD
severity.? 23 It should be noted that ISS is primarily a marker
of injury severity in blunt trauma (as that suffered by our study
sample). This finding may not be replicated when working with
ISS in patients who have penetrating trauma.

Our findings indicate that although using a simple screening
question assessing the experience of fear, helplessness, or horror
predicted PTSD severity, it was not effective for predicting PTSD
diagnosis. Administering a multifaceted screening tool such as
the NSESSS at either 3 days to 5days or 2 weeks to 4 weeks
after the trauma was an effective predictor for both the diagnosis
of PTSD and PTSD severity. This suggested that there is utility
in administering the NSESSS for trauma patients who were
admitted to the hospital as early as 3 days to 5days after their
trauma. To our knowledge, this is the first study that demon-
strates a relationship between NSESSS scores and PTSD severity.
Using a simple linear regression, we saw that for every average
point increase in the average NSESSS score at 3 days to 5 days,

we see an increase in PTSD symptom scale score by 8 points.
Similarly, every average point increase in the average NSESSS
score after 2—4 weeks showed an increase by 10 points in the
PTSD symptom scale score.

The current study evaluated the relationship between NSESSS
and PTSD severity. We demonstrated that if a subject scores
below 14 on the NSESSS at either 3 days to 5days or 2 weeks
to 4 weeks after the trauma, then there would be a low chance
to experience greater PTSD severity after 2 months. However,
if they scored above 14 on the NSESSS at either 3 days to 5 days
after trauma or 2 weeks to 4 weeks after trauma, then the chance
of experiencing greater PTSD severity would increase substan-
tially and linearly. As such, it may be beneficial to pre-emptively
establish outpatient psychiatric follow-up for individuals who
score more than 14 on the NSESSS for acute stress symptoms.

This study not only highlighted the fact that level II trauma
patients were at an increased risk of PTSD but also established
that the diagnosis and severity of PTSD can be predicted with
the use of a simple screener in this population at an early stage
of the hospital course. We successfully identified an early time
frame for administering the NSESSS, established the utility
of using the NSESSS for ASD to predict PTSD diagnosis and
severity, and found a threshold for establishing outpatient care
to help improve the quality of life of these patients.

Prior studies have demonstrated that PTSD diagnosis can
be predicted after injury using different screeners such as the
Injured Trauma Survivor Screen (9-item), Posttraumatic Stress
Disorder Checklist for DSM-5 (20-item), and Posttraumatic
Adjustment Scale (10-item).?*>¢ We chose to use the NSESSS as
not only did it have a shorter screener with only seven items
but also it validated to assess severity of symptoms. Our study
is unique in comparison to previous studies as none of the prior
studies assessed for predicting symptom severity.

As screening for substance abuse has become standard practice
among trauma centers, this study suggests screening for PTSD
should also become routine practice for all systems of trauma-
related patient care. Given both the ease and predictive power
of PTSD screening as demonstrated in our study, we suggest the
development of both institutional and societal guidelines where
all trauma patients should undergo screening as part of the multi-
disciplinary care that trauma patients are expected to receive.
Incorporating PTSD screening as standard trauma care will
allow for earlier diagnosis with minimal additional requirements
for healthcare resources. In turn, this will lead to earlier oppor-
tunities for interventions that may significantly improve quality
of life and reduce morbidity. There remain multiple systemic
barriers in obtaining quality long-term outpatient mental health-
care, particularly for individuals without insurance. Earlier and
more effective identification of PTSD in the civilian population
may alert policymakers and healthcare systems to the unrealized
demand for mental health resources.

Limitations

As with most longitudinal studies, this analysis was hampered
by difficulty with follow-up as less than half of the enrolled
subjects completed all three screeners. Another limitation was
that factors that have been found to be associated with PTSD
such as prior psychiatric diagnoses (including prior history of
PTSD), socioeconomic status, childhood abuse, anxiety, or
substance use were not ascertained through a psychiatric history
at the time of administering the screener.”’-* The effect of injury
mechanism, particularly penetrating trauma and traumatic brain
injuries has been correlated with the development of PTSD.
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Both of these groups were under-represented in our sample
population. Although assessing the effect of injury mechanism
and functional status of the patient is outside the scope of this
study, these are important factors that have been correlated with
the development of PTSD.3! This study is limited in its scope in
that it focuses on level II trauma patients who were hospital-
ized. It would be instrumental to see whether these results could
be replicated in Level I trauma patients who are more likely
to suffer from greater injury severity, a traumatic brain injury,
gun-shot wounds, and penetrating trauma, and are more likely
to suffer medical trauma. We did not conduct psychiatric eval-
uations after discharge and did not assess the development of
affective disorders, but this may be appropriate for future inves-
tigations. It would be equally important to assess trauma patients
who were discharged directly from the emergency department
and, to broaden the study, to include all trauma patients regard-
less of activation level using a similar protocol.

CONCLUSIONS

We demonstrate a higher prevalence of PTSD in hospitalized
trauma patients than in the general population, suggesting
increased screening for PTSD among this patient population. We
confirm that ISS is not predictive of PTSD diagnosis or severity.
Using a simple, but multifaceted, screener such as the NSESSS
as a screener at either 3 days to 5days or 2 weeks to 4 weeks
after the trauma is an effective method for predicting the diag-
nosis and the severity of PTSD symptoms. In addition, we show
that patients who score higher than 14 on the NSESSS for Acute
Stress Symptoms may need closer follow-up.
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