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Purpose: To determine the incidence of post-concussion syndrome (PCS) in Korean patients after minor traumatic
brain injury.

Methods: We conducted an observational cohort study of a convenience sample of patients presenting to the emer-
gency department of a major academic Korean hospital. Patients who visited the Emergency Department for head trau-
ma were screened. A researcher questioned the subject regarding his or her symptoms. Subjects were contacted by
phone approximately 2 weeks after their Emergency Department visit and questioned about subsequent symptoms and
subsequent visits for medical care.

Results: Only 8% of subjects reported any post-concussion symptoms. Only 0.4% had three or more symptoms which
might have met criteria for PCS. The median peak onset of symptoms was 3 days after injury.

Conclusion: The incidence of PCS is Korean patients is much lower than that documented for patients in the United
States or other western countries. On the other hand, this study results could give an idea that mild trauma could also
cause the PCS. Further study is needed to replicate this finding and investigate possible explanations for this difference.
[ J Trauma Inj 2017; 30: 41-46 ]
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Table 1. ICD 10 criteria for post-concussion syndrome

A. History of head trauma with loss of consciousness preceding symptom onset by a maximum of 4 wk.
B. Symptoms in 3 or more of the following symptom categories:

headache, dizziness, malaise, fatigue, noise intolerance;
irritability, depression, anxiety, emotional lability;
subjective concentration, memory, or intellectual difficulties without neuropsychological evidence of marked impairment;
insomnia;
reduced alcohol tolerance; and
preoccupation with above symptoms and fear of brain damage with hypochondriacal concern and adoption of sick role.

Table 2. DSM IV criteria for post-concussion syndrome

A. A history of head trauma that has caused considerable cerebral concussion.*
B. Evidence from neuropsychological testing or quantified cognitive assessment of difficulty in attention (concentrating, shifting

focus of attention, performing simultaneous cognitive tasks) or memory (learning or recall of information).
C. Three (or more) of the following occur shortly after the trauma and last at least 3 mo:

becoming fatigued easily;
disordered sleep;
headache;
vertigo or dizziness;
irritability or aggression on little or no provocation;
anxiety, depression, or affective instability;
changes in personality (eg, social or sexual inappropriateness); or
apathy or lack of spontaneity.

D. The symptoms in criteria B and C have their onset following head trauma or else represent a substantial worsening of pre-exist-
ing symptoms.

E. The disturbance causes considerable impairment in social or occupational functioning and represents a considerable decline
from a previous level of functioning. In school-aged children, the impairment might manifest as a substantial worsening in
school or academic performance dating from the trauma.

F. The symptoms do not meet criteria for dementia due to head trauma and are not better accounted for by another mental disorder
(eg, amnestic disorder due to head trauma, personality change due to head trauma).

* The manifestations of concussion include loss of consciousness, posttraumatic amnesia, and, less commonly, posttraumatic onset
of seizures. The specific method of defining this criterion needs to be established by further research.
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Table 3. General characteristics in included patients

M:F 135:98
Age 36.3 16.9
Location of injury, n (%)

residence 031 (13)
street/highway 163 (70)
recreation/sport 19 (8)
school 04 (2)
other public building 07 (3)
industrial place 08 (3)
other location 00.1 (0.5)

Injury mechanism, n (%)
fall 090 (39)
motor vehicle accident 068 (29)
assault 024 (10)
struck by/against 038 (16)
bicycle 06 (3)
Sports 07 (3)

Mode of transportation, n (%)
ambulance 102 (44)
private vehicle 131 (56)

Past concussion Hx, n (%)
no 233 (96)
yes 10 (4)

The use of helmet or protective headgear, n (%) 00.1 (0.4)
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Table 4. Patient symptoms and disposition at initial ED pre-
sentation

Symptom at ED presentation n (%)

headache 216 (93)
dizziness 18 (8)
difficulty in concentration 00.0 (0.0)
sleep disorder 00.0 (0.0)
fatigue 04 (2)
depression, emotional change, anxiety, grogginess 001 (13)
amnesia 03 (1)
balance problem 00.0 (0.0)
loss of consciousness 032 (14)
nausea/vomiting 024 (10)

Disposition from ED
residence 226 (97)
level I hospital for observation 00.7 (3.0)

* ED: emergency department

Table 5. Patient symptoms on two-week phone follow up after emergency department discharge

Symptoms after ED Discharge n % of patients with symptom 95% CI

Headache 001 00.4 (0.02-2.7)
Dizziness 010 04.3 (2.2-8.0)
Difficulty Concentrating 000 00.0 (0-2.0)
Sleep Disorder 002 00.9 (0.14-4.0)
Fatigue 000 00.0 (0-2.0)
Depression/Emotional Change 000 00.0 (0-2.0)
Amnesia 001 00.4 (0.02-2.7)
Balance Problem 000 00.0 (0-2.0)
No Symptoms 214 91.8 (87.4-94.9)
Miscellaneous 002 00.4 (0.02-2.7)
Loss of Consciousness 000 00.0 (0-2.0)
Nausea/Vomiting 010 04.3 (2.2-8.0)

* CI: confidence interval

Table 6. Severity of post- concussion syndrome

Severity n % 95% CI

None 205 .88 (83-92)
Very mild 019 0.8 (5.1-12.6)
Mild 008 0.3 (0.3-4.0)
Moderate 001 0.4 (0-2.0)
Severe 000 0.0 (0-2.0)
Total 233 100.

* CI: confidence interval

Fig. 1. Histogram of included patients and peak severity symp-
toms post emergency department visit.
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