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Incidence of Post-Traumatic Stress Disorder after a Mild
Traumatic Brain Injury : Preliminary Investigation Using
the Brief Neuropsychological Screening Test
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Objective : Post-traumatic stress disorder (PTSD) is a group of diseases that are observed in patients who had experienced a serious trauma or accident. However, some experienced it even after only a mild traumatic brain injury (TBI), and they are easily ignored due to the relatively favorable course
of mild TBI. Herein, the authors investigated the incidence of PTSD in mild TBI using brief neuropsychological screening test (PTSD checklist, PCL).
Methods : This study was conducted on patients with mild TBI (Glasgow coma scale ≥13) who were admitted from January 2012 to December
2012. As for PCL, it was done on patients who showed no difficulties in communication upon admission and agreed to participate in this study. By
using sum of PCL, the patients were divided into high-risk group and low-risk group. PTSD was diagnosed as the three major symptoms of PTSD
according to the Diagnostic and Statistical Manual of Mental Disorders, fourth-edifion.
Results : A total of 314 TBI patients were admitted and 71 of them met the criteria and were included in this study. The mean age was 52.9 yearsold (range : 15--94). The mean PCL score was 28.8 (range : 17--68), and 10 patients were classified as high-risk group. During follow-up, 2 patients (2.7%) of high risk group, were confirmed as PTSD and there was no patient who was suspected of PTSD in the low-risk group (p=0.017).
Conclusion : PTSD is observed 2.8% in mild TBI. Although PTSD after mild TBI is rare, PCL could be considered as a useful tool for screening of
PTSD after mild TBI.
Key Words : Post-trauamatic stress disorder · Mild traumatic brain injury · PTSD checklist.

INTRODUCTION
Post-traumatic stress disorder (PTSD) is a group of diseases
observed in patients who feel a sensation of fear with physical
and mental symptoms since their experience of severe trauma.
The PTSD symptoms are so severe that the patient’s normal social activities are often adversely affected4,19,20). The patient’s
mental anguish is amplified, because PTSD could hardly be diagnosed based on external deformations or image test results.
The World Health Organization has designated PTSD as a silent epidemic disease to highlight its seriousness26).
Mild traumatic brain injury (TBI) accounts for more than
85% of all brain injuries, but it is attracting less clinical attention
than moderate or severe brain injury because it shows compara-

tively favorable prognoses1,25). However, some mild TBI patients
complain of severe psychological problems for a long period
even though their image test results are acceptable11,17,24). Despite
its clinical importance, PTSD in mild TBI patients may not be
taken seriously because it could be associated with non-medical
factors such as receiving insurance coverage from malingering.
So, its prevalence has not been sufficiently investigated and easily ignored14,15,21,23,26). In this report, the authors investigated the
prevalence of PTSD after mild TBI, and the clinical efficacy of
the PTSD checklist (PCL) for screening the PTSD.

MATERIALS AND METHODS
Demographic data for all patients were obtained from a pro-
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spectively maintained database. This study was conducted after features were investigated. For the comparison, SPSS 19.0 (SPSS
approval of the institutional review board of Ajou University
Inc., Chicago, IL, USA) was used in the Mann-Whitney U test.
medical center (AJ IRB-MED-OBS-14-043). All patients were
Statistical significance was defined when p-value was lesser
mild TBI patients who were admitted to the emergency center than 0.05.
single university hospital between January 2012 and December
2012. Mild TBI was defined as a case with between 13 and 15 of RESULTS
Glasgow coma scale. All patients were given serial cranial computed tomography to check the presence of intracranial hemorTotally, 341 TBI patients were admitted during the period, and
rhage or skull fracture accompanied by headache and dizziness. 71 mild TBI patients were met the inclusion criteria and completAll patients were observed for at least 24 hours from admission ed the PTSD screening test and the follow-up process. Their
to check their neurological progression. The neurological diag- mean age was 50.4 (range : 17--84) and 54 cases (76.1%) of them
nosis was categorized into acute subdural hematoma, chronic were male (Table 1). Mean follow-up period was 4.0 months
subdural hematoma, epidural hematoma, traumatic intracere- (range : 2.2--8.0). Slip down was the most common injury mechbral hemorrhage (contusional hemorrhage), traumatic sub- anism with 37 cases (52.1%) after fall down, 16 cases (22.5%) afarachnoid hemorrhage, traumatic intraventricular hemorrhage, ter traffic accident, 8 cases (11.3%) with assault, and unknown
or skull fracture, and the patients were categorized according to traumatic event was 10 cases (14.1%). The main neurological dithe main neurological diagnosis. The patients who could com- agnosis were followed as 18 cases (25.4%) with traumatic intracemunicate by reading and writing were selected for PTSD check rebral hemorrhage (contusional hemorrhage), 16 cases (22.5%)
list (PCL) after informed consent form was taken.
with chronic subdural hematoma, 12 cases (16.9%) with acute
PCL was the US-identified test items translated to Korean2). subdural hematoma, 11 cases (15.5%) with epidural hematoma, 7
PCL had 17 questions, and each subject scored between one
cases (9.9%) with skull fracture, 6 cases (8.5%) with traumatic
mark (no symptom) and five marks (severest symptom) accord- subarachnoid hemorrhage, and a case (1.4%) with traumatic ining to their severity from owns experience (Fig. 1). Each ques- traventricular hemorrhage. The insurance types were national
tion referred to the PTSD symptoms such as intrusive recollect, health insurance in 54 cases (76.1%), automobile insurance in 11
upset by reminders, distressing dreams,
physical reactions to reminders, avoid
thoughts, avoid reminders, psychogenic
amenesia, anhedonia, estrangement
from others, psychic numbing, foreshortened future, sleep difficulty, irritability/anger, concentration impaired,
hyper-vigilant, and exaggerated startle.
PCL score was presented as sum of
each item score, and the patients with a
total score of 44 or more were classified
as high-risk group, and those with less
than 44 as low-risk group14,19). The diagnosis of PTSD was followed the Diagnostic and Statistical Manual of Mental
Disorders, fourth-edifion diagnostic
criteria : experiencing symptoms of recollection, avoidance and hyper-arousal
for more than a month during the follow-up period12). During the same period, the improvements and changes in
the symptoms were monitored, and the
subjects who could not visit the hospital were monitored through telephone
interviews.
The numbers of the PTSD-suspected
patients in the high and low-risk groups
were compared using the chi-square
test, and the differences in their clinical Fig. 1. Sheet of PTSD checklist. PTSD : post-traumatic stress disorder.
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risk group. Two female cases among 10
patients in high-risk group showed three
No of PTSD cases
PTSD symptoms (recollection, avoidance and hyper-arousal) after they experienced trauma; a 32 years-old female
2 cases
with PCL score 48 after fall-down and a
39 years-old female with PCL score 49
1 case
after traffic accident. Both of them un1 case
derwent further psychiatric treatment
for PTSD. In the high-risk group, 6 subjects (60.0%) complained of at least one
of the three PTSD symptoms, and 3
1 case
(30.0%) subjects take psychiatric medi1 case
cations. During the follow-up 2 patients
of high risk group (2.8%) were confirmed as PTSD (Fig. 2). In the statistical analysis, the high and low-risk
groups showed statistically significant differences, which confirmed the usefulness of the PCL scores for PTSD screening
(p=0.017). No statistical correlation was observed between the
PCL scores and the factors such as the injury mechanism, type
of insurance.

Table 1. Demographic data and characteristics in 71 patients with mild TBI including 2 PTSD case
Category

No. of cases (%)

Sex
Male

54 (76.1)

Female

17 (23.9)

Trauma
Fall down

37 (52.1)

Traffic accident

16 (22.5)

Assault

8 (11.3)

Others

10 (14.1)

Insurance type
National health insurance

54 (76.1)

Automobile insurance

11 (15.5)

Industrial accident insurance
None

5 (7.0)
1 (1.4)

TBI : traumatic brain injury, PTSD : post-traumatic stress disorder

Table 2. The main diagnosis of 71 patients with mild TBI
Main neurosurgical diagnosis

No. of cases

Traumatic intracerebral hemorrhage*
Chronic subdural hematoma

18
16

Acute subdural hematoma

12

Epidural hematoma

11

Skull fracture

7

Traumatic subarachnoid hemorrhage
Traumatic intraventricular hemorrhage

6
1

DISCUSSION

*contusional hemorrhage. TBI : traumatic brain injury
20%

PTSD confirmed percentage

15%
10%
5%
0%

20%
High risk group

0%
Low risk group

14.1%

85.9%
Group percentage according to PCL

Fig. 2. Different incidence of PTSD according to the high and low-risk
group (p=0.017). PTSD : post-traumatic stress disorder, PCL : PTSD
checklist.

cases (15.5%), and industrial accident insurance in 5 cases (7.0%)
(Table 2). Of the 71 subjects, no one underwent neurosurgical intervention, however, 22 (31%) underwent non-neurosurgical
surgical treatments due to their accompanying traumas.
All 71 patients were divided into high and low-risk group for
PTSD according to the sum of PCL. Ten patients (14.1%) were
included in high-risk group and others were included in low-

PTSD is a group of diseases that are observed in patients who
experience a serious incident and then feel fear and anguish
from repeated recollections of such incident, and waste their
energy in escaping from such feelings. Accordingly, PTSD patients’ social activities are severely and adversely affected28).
PTSD was introduced by Da Costa9) when they described the
mental anguish of people who had experienced the American
Civil War. In 1980, PTSD was defined as a response to a posttraumatic stress; and since then, it has been used as a diagnostic
criterion. It was not widely understood in Korea, however, until
the Sampoong Department Collapse in 1995. During the clinical observations of the survivors of the collapse, the severity of
PTSD drew attention9,17). Since PTSD reflects the cultural backgrounds of the patient, its severity has often been neglected in
Korea. In particular, only a few studies on PTSD after mild TBI
have been conducted in Korea despite the high prevalence rate
of mild TBI because mild TBI patients usually show favorable
clinical courses.
It has been argued that PTSD cannot develop after TBI because of the impaired consciousness that is typically associated
with TBI15,18,23). It has been suggested that the loss of consciousness or memory that occurs with TBI precludes encoding of
trauma-related memories18). Some authors insist that if the trauma-related experience has not been encoded, one cannot have
trauma-related memories that mediate re-experiencing PTSD
symptoms18,22,23). In particular, Sbordone22) insisted that TBI patients cannot suffer PTSD because the injury to the brain results
in a temporary ‘shutting down’ of its ability to process and record
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ongoing events. Many authors suggest that PTSD is more likely
to occur in less severely brain-injured individuals, and that it
may occur in mild TBI cases21). Inherent in this proposition is
the assumption that anxiety that is causally related to the traumatic experience requires conscious recollections of the event.
According to the most recent studies, however, PTSD has also
been observed in TBI patients with varying degrees of severity7). One of the possible mechanisms of PTSD is the deterioration of the medial prefrontal cortex that regulates the function
of the amygdala8). The damage to the prefrontal networks due
to the minor TBI may aggravate the functioning of these networks that are implicated in PTSD24). Second, cognitive models
of PTSD propose that the extent to which people catastrophize a
traumatic experience and its aftermath is pivotal in fueling
PTSD10). This model assumes that trauma patients have adequate cognitive resources to use adaptive cognitive strategies for
managing their traumatic experience. Minor TBI can damage
the patient’s cognitive resources and compromise his or her capacity to engage in the optimal cognitive strategies for managing the aftermath of a psychological trauma16).
The prevalence of PTSD after a mild TBI is known to be 17-33%, similar to that after a non-TBI patients5,6,13). Memory loss
after a TBI is believed to seriously affect PTSD development.
According to the study of Bryant3) on post-TBI and memory
loss, which targeted 1167 trauma patients, PTSD was observed
more often in TBI patients than the non-TBI patients, and the
longer memory loss period was, the less PTSD developed.
PCL is a method of patient reporting of his or her own PTSD
DSM-IV symptoms. It has been used to screen PTSD patients.
There are two forms of PCL : PCL for the military and PCL for
civilians2). PCL is composed of 17 questions, the answers to
which are scored from 1 to 5, and the total score is computed by
simply adding all the scores. In this study, we used the civilian
version, which is almost identical to the military version, except
that it inquires about a “stressful experience from the past,” as
opposed to military trauma. PCL is widely used as a self-rating
PTSD-screening test for trauma patients, which is conveniently
used in clinical cases. Cut off value of PCL is still in debate.
Conventionally, 50 has been considered cut off value for screening test for PTSD27). Cut off value could be vary depending on
the aims of the clinician or investigator, most of the reviewed
studies recommended one or more cutting scores that often differ from conventions. Some authors chose cut scores to balance
sensitivity and specificity whereas others recommended the cut
score that offered the highest efficiency, although for others the
rationale was not clear. Proposed cut scores are ranging from
about 30 to 6019). We decided 44 as cut off value which somewhat lower than conventional one to increase sensitivity. Our
result shows that PCL had a specificity of 88.4% and sensitivity
of 100% and it is similar to previous review if we decide 44 as
cut off value.
Our study was done on mild TBI patients who were admitted
and put under surgical observation for several days. Although

the sample size was not large, about 14% (10 of 71) of the mild
TBI patients were considered to have had a risk of PTSD development, and 20% of them (2 of 10) were diagnosed with PTSD.
Although 60% of patients of high risk patients did not meet the
PTSD diagnostic criteria, we come to know that they suffering
various psychological problems after mild TBI trauma. In this
study, a PCL screening test was conducted for mild TBI patients to prospectively investigate the development of PTSD. In
Korea, mild TBI patients have received less clinical attention
than moderate to severe TBI patients due to their comparatively favorable clinical courses, but the prevalence rate of PTSD after mild TBI is estimated, through our study, to be about 2.8%,
and such a number, although not high, is not one that can be
overlooked, and PCL was confirmed to be an helpful tool in
screening for high-risk patients.
There are some limitations in our study. PCL method is based
on patient self-reports, so the subjective clinical manifestations
can be over- or under-evaluated. Also, the diagnoses were not
made by a psychiatrist but were based on the DSM-IV diagnostic criteria by neurosurgeon, which may yield a discrepancy
from the psychiatric diagnoses. Further studies on this issue
may be needed in future studies.

CONCLUSION
PTSD could be suspected in about 2.8% of mild TBI patients
reportedly admitted to a hospital. Although the prevalence of
PTSD after mild TBI is not high, PCL is thought to be a good
screening test that can predict PTSD development in mild TBI
patients. Further studies that can overcome the limitations of
this study may be needed in the future.
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