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ABSTRACT

Cognitive impairment is a common complication of Severe Traumatic Brain Injury (STBI).
: One of cognitive problems following STBI is impaired executive functions which involve high-level cogni-
Received: 15 Feb 2020 : tive processes and their dysfunction can lead to reduced quality of life.
Accepted: 25 Jun 2020 i [oIJTEEE This study aims to investigate the cognitive impairment in men with STBI compared to healthy men.
: This causal-comparative study was conducted from February 2017 to July 2019
on 20 male patients aged 30-55 years with a history of STBI in the past one year admitted to the inten-
sive care units of Shohaday-e-Haftom-e-Tir and Bagiyatallah hospitals in Tehran, Iran and 64 healthy
men who had met all inclusion criteria. Both groups were measured by the Wisconsin Cards Sorting Test
(WCST).
[(EETE There were significant differences between the two groups in WCST parameters including the
number of categories completed, perseverative errors, correct and wrong responses, response time,
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Keywords: number of trials to successfully complete first category, and conceptual level responses (P<0.01). Pa-
Cognitive dysfunc- i tients with STBI had a lower overall WCST score than the healthy subjects.
tion, Healthy people, [@TEIERT It is necessary to pay special attention to cognitive impairment in STBI patients in their clinical
Sever traumatic brain and legal evaluations and psychological interventions.
injury
Extended Abstract in some patients the injury is worsened [7]. It is associated
with cognitive dysfunction as a result of impaired informa-
1. Introduction tion processing, memory, attention, planning, and executive
function. The aim of this study was to evaluate cognitive
ne of the most common cognitive problems impairment in men with a history of Severe Traumatic
after traumatic brain injury is impaired ex- Brain Injury (STBI) compared to healthy men.

ecutive function. The recovery after trau-

matic brain injury takes place one year after 2. Materials and Methods

injury; after this period, the brain injured
patient faces an uncertain future. In some patients, im- This causal-comparative study (Ethical approval code:
provement is observed even 5-10 years after injury, while IR.UT.PSYEDU.REC.1398.004) was conducted from Feb-
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ruary 2017 to July 2019 on two groups of individuals; 20
male patients aged 30-55 years having STBI in the past one
year and admitted to the intensive care units of two Shoha-
day-e-Haftom-e-Tir and Bagiyatallah hospitals, in Tehran,
Iran, and 64 healthy men that had met all inclusion criteria
(age of 30-55 years, no addiction to drugs and alcohol use,
no other concurrent diseases, educational level ranging from
first grade middle-school education to associate degree). Af-
ter explaining the study method and Objectives to partici-
pants and obtaining a written informed consent from them,
their demographic characteristics were recorded via inter-
view, and then they underwent the Wisconsin Card Sorting
Test (WCST) which was taken by a clinical psychologist.
This test a reliable tool for assessment of cognitive impair-
ment in adults and can measure concept formation and rea-
soning abilities. The professional manual for the WCST was
written by Heaton et al. [32]. It has been found to be sensitive
to frontal-lobe dysfunction, providing a clinical measure of
abstract thinking and the ability to shift cognitive sets. Inter-
rater reliability of this test ranges from 0.91 to 0.96 and its
generalizability coefficients ranges from 0.39 to 0.72. The
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average concurrent validity regarding the agreement be-
tween this test and other measures of concept formation is
0.83. The Cronbach’s alpha of WCST showed has accepa-
table reliability in Iranian samples. The WCST responses
were compared between the two study groups regarding the
presentation of cards and the presentation of feedback sig-
nals. Data were analyzed in SPSS V. 21 software using Mean
and Standard Deviation (SD) and ANOVA.

3. Results

The Mean+SD age of STBI patients and healthy men
was 40.10+9.61 and 41.81£8.60 years, respectively; most
of them (35.7%) had 35-30 years of age, while minority
of them (11.9%) were at an age range of 41-45 and 46-50
years. Most of them (34.5%) had first-grade to third-grade
high school education, while minority of them (7.1%) had
associate degree. The overall WCST score was lower in pa-
tients than in healthy men. The mean number of categories
completed in patients (1.00) was lower than in healthy sub-
jects (2.47), and there was a significant difference between

Table 1. Comparing the mean scores of executive functions between men with and without STBI

Test Parameters Group Mean+SD F P
Healthy 2.47+1.38
Number of categories completed STBI 1.00£0.92 19.82 0.0001
Total 2.12+1.43
Healthy 8.91+4.90
Perseverative error STBI 19.80+1039 41.59 0.0001
Total 11.50+8.05
healthy 31.03+6.21
Correct response STBI 21.4045.05 39.76 0.0001
Total 28.74+7.22
Healthy 28.69+6.71
Wrong response STBI 38.60+5.05 36.95 0.0001
Total 31.05+7.62
Healthy 488.28+252.51
Response time STBI 774.40+468.11 12.50 0.0001
Total 556.40+337.03
Healthy 18.53+14.35
Number g‘;;:?:é?cs:t‘;‘:;:;“"y com- STBI 43.00+19.64 36.83 0.0001
Total 24.36%18.83
Healthy 3.13+2.77
Conceptual level responses STBI 0.40+0.50 19.02 0.0001
Total 2.48+2.69
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patients and healthy men (P<0.01). Descriptive statistics
of WCST scores for the men with and without STBI are
presented in Table 1. The results showed that the correct
responses, response time, number of trials to successfully
complete first category, and conceptual level responses
were lower in patients with STBI than in healthy subjects,
and patients had more perseverative errors than healthy sub-
jects. Patients had a mean correct response of 21.40+5.05,
while for the healthy group it was 31.03+6.21 (Table 1).

ANOVA was used to determine whether there were any
statistically significant differences in the executive functions
between the two groups. The results showed a significant
difference between two groups in the number of categories
completed (F,=19.82, P<0.001), perseverative errors
(F (1’82):41.59, P<0.001), correct response (F(1’82)239.76,
P<0.001), wrong responses (F(1’82)236.95, P<0.001), re-
sponse time (F(I!82)212.50, P<0.001), number of trials to suc-
cessfully complete first category (F,,=36.83, P<0.001),
and conceptual level responses (F, ,=19.02, P<0.001).

4. Conclusion

There was a significant difference between men with
STBI and healthy ones in the executive functions. STBI
can cause different psychological consequences, includ-
ing impaired functions in Orbitofrontal Cortex (OFC) [24].
Impairments in memory, attention, executive functions,
and behavioral control followed by injury to the frontal and
temporal lobes, are particularly troublesome [13]. Studies
have suggested that OFC acts as a critical frontal brain area
that informs the downstream regions about the need to sup-
press the behavior. Evidence for this arose when damage
to OFC was shown to promote disinhibition operational-
ized as perseveration during extinction tasks. Many of these
studies suggest that OFC provides a type of inhibitory sig-
nal that dampens behavioral responding when such control
is necessary for accurate performance. Study of the patients
with STBI can increase our knowledge of STBI, and help
improve its treatment and increase rehabilitation efforts.
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6. Loss of Consciousness (LOC)
7. Post-Traumatic Amnesia (PTA)
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1. Brain Injury Association of America

2. Traumatic Brain Injury (TBI)

3. American Congress of Rehabilitation Medicine (ACRS)
4. Severe Traumatic Brain Injury (STBI)
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