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Objectives: Patients with Post-Traumatic Stress Disorder (PTSD) show poor cognitive
performance during neuropsychological tests. Literature is scarce regarding veterans suffering
with chronic PTSD. Therefore, in this study, we aimed to compare the cognitive deficiencies
of veterans with chronic PTSD with those of healthy participants.

Methods: A total of 51 hospitalized veterans and 45 healthy individuals were selected using a
purposeful sampling method. Both groups performed a simple Stroop Test and the Continuous
Performance Test (CPT) and completed the PTSD Checklist for DSM-5 (PCL-5).

Results: The results of independent samples t-test showed a significant difference in cognitive
impairment between the veterans with PTSD and healthy subjects, and the veterans had lower
performances on most aspects of the tests than that of the control group.

Discussion: According to our results, veterans with chronic PTSD showed lower

Keywords: cognitive performance than that of healthy individuals. This suggests that examination of

PTSD, Disabled veteran, :  the cognitive functioning of patients with PTSD can be useful in the diagnosis, prognosis,
Executive functions, Attention : and treatment of PTSD.

1. Introduction importantly, it affects their psychological functions [1].

Among the psychological consequences, Post-Traumat-

ar is a severe stressor, and people ic Stress Disorder (PTSD) is the most common. Patients

who are directly or indirectly in- with PTSD experience a group of symptoms, such as

volved with it, can experience a wide hyperarousal, re-experiencing, avoidance, and numb-

range of personal, financial, social, ness after experiencing a traumatic event; patients with

and cultural consequences, and more PTSD respond to these kind of experiences with fear and
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helplessness [2]. PTSD is very common among the vet-
erans and may severely decrease their career functioning
and may cause problems such as disablement; financial
difficulties; physical disorders; psychological disorders,
such as depression and addiction; serious problems in
the family and social relationships; as well as may cause
various problems to their partner and children [3]. In
Iran, a national study (n=25180) estimated the preva-
lence of PTSD in the general population and found that
less than 1% of the people in their society experience
PTSD. However, the prevalence of PTSD among those
directly affected by the Iran—Iraq war ranged from 33%
to 59% [4]. Following the Iran—Iraq war, many studies
have been conducted on the prevalence and psychopa-
thology of PTSD among veterans and their families,
but researchers are currently focusing on identifying the
causes of PTSD so that they can develop effective and
efficient treatments for this condition [5].

Neurological approaches can provide insight into the
factors responsible for protective role and risk factors
that cause PTSD through the assessment of cognitive
functions prior to the trauma and following the trauma
[6]. Some studies have focused on the role of frontal
lobe, an area of the brain that controls the executive
functions, whose impairment leads to executive dys-
function [7]. Among the cognitive impairments related
to PTSD, executive dysfunction is particularly associ-
ated with negative effects on work, daily life activities,
social interactions, and also some symptoms of PTSD,
such as avoidance and re-experiencing the trauma [8].

Executive functioning, as a theoretical construct, heav-
ily contributes to the identification of the psychopathol-
ogy of many disorders, including schizophrenia and At-
tention Deficit Hyperactivity Disorder (ADHD). It allows
the linking of brain structures, especially the prefrontal re-
gion to psychological functions, such as problem-solving,
abstract thinking, and strategy changing [9]. Executive
functions have an important role in cognitive flexibility
and cognitive control, emotions, and actions, and are very
critical for everyday life. Problems with executive func-
tioning are related to education, work, and responsibili-
ties, and prevent the patient from having proper relation-
ships with their family members and the society [10].

Patients with PTSD experience difficulties with differ-
ent aspects of executive functioning, such as divided
attention, cognitive flexibility, attentional control, inhi-
bition, concentration, working memory, and planning
[11-14]. Symptoms of PTSD may result from their diffi-
culty with inhibition; therefore, patients with PTSD can-
not suppress their thoughts and feelings. Consequently,
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their attention is directly drawn to the trauma-related
stimuli [15], which is due to their limited capacity for
proper cognitive control [16]. Hyperarousal symptoms
can also be due to the overstimulation of attention that is
followed by reduced selective attention [17]. The more
impairment in the executive functioning, the less likely
that pharmacotherapy can have significant results, and
the more obstacles in the course of treatment [18].

Most PTSD symptoms are in the category of cognitive
symptoms, and patients usually suffer from cognitive
impairment; therefore, some of the problems patients
with PTSD experience is re-hospitalization, which can
be explained by cognitive impairment [19]. As such, re-
habilitation interventions may be undertaken for patients
with PTSD. In addition, findings in this domain may
shed some light on the role of cognitive deficiencies in
the prognosis of PTSD so that those at high risk of devel-
oping PTSD could be protected against stressors.

2. Methods

In this study, a causal-comparative design was used.
Two groups of participants were recruited, including
veterans with PTSD and healthy individuals. In order
to control the demographic effects, the two groups were
matched for age and sex.

Population, sample, and sampling method

The statistical population included all veterans of Iran—
Iraq war with psychiatric disabilities. From this popula-
tion, a total of 50 veterans with PTSD were selected using
a purposeful sampling method as the study sample, and
a total of 50 healthy individuals were selected from the
general population as the control group. The patients were
selected from the patients of the psychiatric ward of the
Imam Zaman Hospital, Iran. The inclusion criteria were
as follows: education level of at least primary school and
proficiency in Persian. The exclusion criteria were as fol-
lows: psychotic disorders, cognitive disorder, head injury,
or physical impairment that could prevent the subjects
from performing the tests. The controls had a score be-
low the cutoff point on the PTSD Checklist for DSM-5
(PCL-5) and had no history of mental disorder or mental
retardation. The sample size was determined based on the
sample sizes used in the previous studies in this domain.

Instruments

The instruments used to collect data include a simple
Stroop Test, the Continuous Performance Test (CPT),
and PCL-5.
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Simple Stroop Test

The simple Stroop Test was developed by John Ridley
Stroop (1935) to assess executive functions, such as cog-
nitive inhibition. In the computerized version of the test,
a congruent word (the word’ color is congruent with its
meaning) and an incongruent word (the word’ color is in-
congruent with its meaning) are randomly presented to the
subject for a certain amount of time, and the reaction time,
number of right and wrong responses, and also the inter-
ference score are precisely assessed for each subject. In-
terference effect causes the subject to be slower in naming
the incongruent words compared to the congruent ones.

In this study, the computerized version of the test was
used in which subjects should respond to four colored
words by pressing one of four buttons, considering the
color and ignoring the meaning of the words. Overall, in
this test, four words (green, yellow, blue, and red) are pre-
sented for 96 times; in 50% of the cases, the presented
words are congruent and in 50% of the cases the presented
words are incongruent. Each stimulus is presented on the
screen for 2 s, and the time interval between presentations
of the stimuli is 0.800 s. Golden (1975) reported Cron-
bach’s alpha values of 0.85, 0.82, and 0.73 for the single
versions of the test. In addition, test-retest reliability esti-
mates of 0.80 to 0.91 have been reported for the test [20].

CPT Test

CPT Test is used to detect deficiencies in sustained at-
tention and inhibition [21, 22]. It includes 150 Persian
numbers ranging from 1 to 9 as test stimuli among which
30 numbers are target stimuli. The time interval between
presentations of two stimuli is 500 ms, and each stimulus
is presented for 150 ms. The subject is asked to respond
to the target stimulus (selected by the examiner from 1
to 9) and press the space button on a computer keyboard.
Four stimuli were selected in this study. Following are
the variables assessed in this test: 1. omission error
(failure to press the button when the target appears); 2.
commission error (pressing the bottom for a nontarget
stimulus); and 3. reaction time (the mean reaction time
[millisecond] for the correct responses). Hasani and
Hadianfard reported test-retest reliability estimates of
0.90 to 0.93 for the test (P<0.001).

PCL-5 Checklist

PCL-5 is a 20-item checklist used to assess symptoms
of PTSD. It has four subscales each assessing a cluster of
symptoms for PTSD in DSM-V: intruding thoughts and
memories about the trauma (5 items), avoidance (2 items),
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negative changes in the cognition and mood (7 items),
and changes in the arousal and reactivity level (6 items)
[23, 24]. All items are rated on 4-point Likert-type scale
ranging from 0 to 4. All items assess the respondent’s
psychological status during the past 5 months following
a particular trauma. Seven et al. found a Cronbach’s alpha
of 0.94, a test-retest reliability of 0.82, convergent validi-
ties from 0.74 to 0.85, and discriminant validities from
0.31 to 0.60 for the PCL-5; overall, they reported accept-
able psychometric properties for the checklist.

Procedure

In this study, participants were selected from the patients
of the psychiatric ward of the Imam Zaman Hospital,
Iran, who had received a diagnosis of PTSD according
to DSM-V criteria from a psychiatrist. The control group
were selected from the general population and based on
the inclusion and exclusion criteria. The control group
was screened using the PCL-5, and those who scored
above the cutoff point on the PCL-5 were excluded from
the study. In addition, five individuals among the control
group who had given incomplete or suspicious answers
to the PCL-5 were excluded. The examiner first provided
the subjects with some information about the study ob-
jectives, the time needed for completing the tests, and
ethical considerations, and then the participants were
asked to voluntarily complete the consent forms. All tests
were administered in one session, and the total time for
presenting the tests was between 20 and 30 min.

Data analysis

Data were analyzed using the following statistical
methods: Descriptive statistics; and inferential statistics.

Descriptive statistics

Descriptive statistics, including frequencies, means, and
standard deviations were used to determine demographic
characteristics. The independent samples t-test was used
to compare the two groups in terms of age.

Inferential statistics

The independent samples t-test was used to examine the
significance level in both groups.

3. Results

A total of 51 veterans with PTSD and 45 individuals
from the general population were included in the analy-
sis, and the rest were excluded due to incomplete or sus-
picious answers. There was no significant age difference
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between the two groups (t=1.3, P=0.05), but the level
of education (y*=6, P=0.01) and marital status (y’=6,
P=0.001) were found to be significantly higher in the
control group than that of experimental group.

Hypothesis 1

Executive functioning of veterans with PTSD is im-
paired compared to those of healthy individuals. An
independent samples t-test was used to examine the dif-
ferences between the two groups in terms of executive
functioning; Table 1 presents the results. Table 1 reveals
that both groups had more correct responses and less re-
action times for the congruent stimuli. In addition, there
were significant differences between the two groups in
all components except for the interference time, and the
control group had a better performance than the experi-
mental group. The difference between reaction time and
number of correct responses to congruent and incongru-
ent stimuli leads to an interference score that can be a
significant predictor of cognitive inhibition as an execu-
tive function. Therefore, impairment in cognitive inhi-
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bition is represented by a high interference score. The
interference score is significantly higher for the veterans
with PTSD than that of control subjects, but there is no
significant difference in the interference time.

Hypothesis 2

Sustained attention in veterans with PTSD is impaired
relative to the control group. Table 2 presents the data re-
garding sustained attention, the means and standard de-
viations of commission errors, omission errors, number
of correct responses, and reaction time for both groups.
In addition, an independent samples t-test was used to
examine the differences between the two groups in terms
of sustained attention.

According to Table 2, omission error has been defined
based on the mean omission score for the target stimu-
lus, so that a respondent, who has responded to all target
stimuli, will have a mean omission score of 0. But, com-
mission error is related to nontarget stimuli; if a respon-
dent responds to a wrong stimulus, they have made the

Table 1. Comparison of the means scores of the experimental and control groups on the Stroop Test

Executive Function Group Number Mean SD F df t Sig.
Number of ( With PTSD 51 7.26
umber of errors (congru-
ent) Without 45 076 23.40 51.25 3.8 0.001
PTSD :
ber of ( With PTSD 51 9.4
Number of errors (incongru- )
ent) Without 45 157 41.009 53.16 4.77 0.001
PTSD ’
Number of With PTSD 51 11.07
umber of correct re-
sponses (congruent) Without a5 45.9 67 20.37 84.83 -4.83 0.001
PTSD ’ ’
NE—— With PTSD 51 30.55 13.52
umber of correct re-
T e Without a5 488 708 37.81 77.41 -6.61 0.001
PTSD : :
R With PTSD 51 1347.59 232.29
eaction time
(congruent) Without i 923,24 11788 13.26 76.08 11.47 0.001
PTSD ’ :
With PTSD 51 1390.27 271.1
Reaction time
e Without 45 983.86 135,08 13.99 75.59 9.44 0.001
PTSD ’ :
With PTSD 51 -6.45 8.26
Interference score ; 26.54 56.34 -4.53 0.001
Without 45 -1.03 1.96
PTSD
With PTSD 51 42.68 134.6
Interference time R 4.83 70.77 -0.86 0.001
WP'tTg"D”t 45 60.61 58.54

[ranian [ZehabilitationBournal

Samadi R, et al. Executive Function and Attention Deficits in Post-Traumatic Stress Disorder. IRJ. 2018; 16(1):17-24.




Iranian [Ziehabilitation Blournal March 2018, Volume 16, Number 1

Table 2. Comparison of the mean scores of the two groups on the CPT

Variable Group Mean SD F df t Sig.
With PTSD 9.27 17.48
Commission error 26.57 50.27 3.45 0.0001
Without PTSD 0.81 0.85
With PTSD 7.9 8.66
Omission error 73.44 50.19 6.41 0.0001
Without PTSD 0.11 0.36
With PTSD 132.82 20.42
Number of correct answers 4421 50.28 -5.67 0.0001
Without PTSD 149.07 1.01
With PTSD 1532 501.15
Reaction time 16.78 54.74 2.36 0.02
Without PTSD 1362.25 102.79

commission error. Mean commission errors that are closer
to 1 indicate higher rate of responses to nontarget stimuli.
As can be seen in Table 2, there were significant differenc-
es between the two groups in all factors, and the control
group had less commission and omission errors and more
correct responses compared to the experimental group.

4. Discussion

In this study, our goal was to examine executive func-
tioning and attention in veterans with PTSD compared to
healthy individuals. The study results indicated that the
experimental group had lower performance on execu-
tive functioning and attentional control than that of the
control group. In the following sections, the study results
will be explored in detail.

Executive functioning

A simple Stroop Test was used to assess executive
functioning. Our results showed that both groups had
more correct responses and less reaction times for the
congruent stimuli. In addition, for all the components,
except for the interference time, the experimental group
had lower performance than that of the control group.
The difference between reaction time and number of cor-
rect responses to congruent and incongruent stimuli cre-
ates an interference score that can be an important pre-
dictor of cognitive inhibition as an executive function.

What is important here is the overall difference be-
tween the two groups in their performance on the Stroop
Test that indicated lower cognitive inhibition in veterans
with PTSD than that of the control subjects. This lower
performance can represent frontal lobe impairment. This
finding is in line with the findings of several previous
studies which showed cognitive inhibition in patients
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with PTSD. For example, Mirdouraghi et al. showed that
patients with PTSD had deficiencies in different aspects
of executive functioning. In addition, deficiency in cog-
nitive and behavioral inhibition of those with PTSD can
underlie hyperarousal, aggression, re-experiencing the
trauma, and intruding thoughts that are among the major
symptoms of PTSD [25, 26].

It seems that impairment in executive functioning is
more related to the symptoms of PTSD in the cluster
of numbness. Depressive symptoms moderate the rela-
tionship between PTSD and executive functioning. The
more depressive symptoms the patient has, the more
impairment the patients experiences in the executive
functioning [27, 28]. Stroop Test evaluates selective at-
tention, especially the process of cognitive inhibition.
Successful performance on the Stroop Test needs active
section; therefore, in some cases, inhibition as an aspect
of attention is important in giving a proper response. The
study findings supported the hypothesis that the report-
ed deficiencies in the overall executive functioning are
partly due to the impairment in the cognitive inhibition
subcomponents.

The difference between reaction time and number of cor-
rect congruent and incongruent stimuli leads to an interfer-
ence score that can be an important predictor of cognitive
inhibition as an executing function. Therefore, impairment
in cognitive inhibition is related to a high interference
score. The term executive functioning does not refer to a
single cognitive ability, but includes several components,
such as cognitive inhibition, cognitive flexibility, and dis-
placement [29]. Cognitive inhibition is a process defined
as “Stopping or increasing a mental process in whole or in
part, intentionally or unintentionally” [30].
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Brain injury in the frontal region and also in the fron-
tal connections with other brain regions is related to
impaired performance on executive functioning tests,
such as the Wisconsin Card Sorting Test (WCST) [30].
Neuroimaging studies have shown frontal lobe impair-
ments in patients with PTSD and indicated that in these
patients, abnormal activity in the prefrontal region is
observed compared to healthy participants [31-33]. In
another study, it was shown that participants with PTSD
had more tries in the first section of the WCST (difficul-
ty in primary problem-solving). However, other studies
have also found learning problems in the performance of
these patients on the WCST [34].

Consistent with the previous studies, the results of this
study revealed that the veterans with PTSD had difficul-
ties in different aspects of executive functioning, such
as divided attention, cognitive flexibility, attentional
control, cognitive inhibition, concentration, working
memory, and planning. When performing the tests, the
veterans with PTSD were unable to memorize the test
instructions using their working memory to provide a
proper response; they sometimes had preservation and
could not inhibit their previous responses, and their at-
tention was easily distracted from the target stimulus and
was drawn to other environmental stimuli. This response
pattern was found to be reflected in their mean scores on
the tests. This set of cognitive impartments can reduce
quality of life of patients with PTSD, and partly explain
their career problems and comorbid depression.

Not paying attention to executive functions lowers the
prognosis and also decreases the effectiveness of phar-
macotherapy. As a comparative study on the effective-
ness of pharmacotherapy in PTSD has shown, respon-
siveness or unresponsiveness to treatment is determined
by the level of executive functioning in the person, not
demographic characteristics [17]. In other words, im-
provement in executive functioning is regarded as a pre-
treatment. Given that executive functioning has different
aspects, it needs to be further and more accurately inves-
tigated using different instruments and other neurologi-
cal indicators.

Sustained attention

CPT was used to assess whether sustained attention
was impaired in patients with PTSD. Our statistical
analysis indicated that patients with PTSD were signifi-
cantly different from the control subjects in all aspects
except for the reaction time. In fact, control subjects had
lower commission and omission errors and more correct
responses than that of patients with PTSD.
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The experimental group had more omission errors than
that of the control group; in fact, control subjects had
minor omission errors. Omission error occurs when the
subject fails to press the button once seeing the stimu-
lus. This error is related to impulsivity. Therefore, based
on our results, we can conclude that patients with PTSD
perform less accurately on the sustained attention task
and are unable to continuously keep their attention on a
specific stimulus. Neuroimaging studies have shown the
activation of frontal lobe during performance on the CPT.

As was mentioned above, neuroimaging studies have
shown the role of frontal lobe activity in PTSD. The im-
paired performance of patients with PTSD on this test
could be due to the deficiencies in their alerting atten-
tion network. The alerting attention network controls
the capacity to sustain a high level of consciousness
and sensitivity toward incoming stimuli [35]. Vigilance
is related to frontal regions and the right parietal lobe
[36], and functional neuroimaging studies have shown
abnormal activities in the medial frontal lobe [37]. It has
also been shown in patients with PTSD that grey matter
in the frontal, occipital, and parietal lobes of the brain
demonstrates deficiencies [38].

In this study, despite trying to provide a standard condi-
tion for conducting the tests, different factors easily led
to participants’ distraction. During the tests, patients kept
asking questions or looking around. Even the examiner
was unable to keep them in a state of concentration. But,
this problem was not seen in the control group. Given
that the CPT was the first test administered, the distrac-
tion cannot be attributed to exhaustion, especially con-
sidering the fact that they had less distraction in the fol-
lowing tests.

5. Conclusion

According to the results of this study, patients with PTSD
showed deficiency in some aspect of executive function
and attention that may effect on the treatment procedure
and caused recurrent hospitalization. In addition, we rec-
ommend further studies to examine the relationship be-
tween cognitive performance and hospitalization.

We also suggest conducting similar examinations with
other Iranian PTSD populations, such as PTSD resulted
from car accident or natural disasters, especially with
those from other cultures, and use of advanced assess-
ment tools, such as fMRI and QEEG to prevent possible
biases. Future studies with patients with chronic PTSD
should compare their cognitive functions with those of
healthy individuals and examine the effectiveness of
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therapies based on cognitive rehabilitation in improv-
ing cognitive deficiencies, symptom alleviation, and en-
hancing the quality of life of combat veterans.

The study limitations are as follows: 1. The tests were
performed in the hospital environment or in the patients’
homes; therefore, despite our efforts to provide a calm
and noise-free condition, several factors led to patri-
cians’ distraction; 2. Given that there were some limita-
tions in the sampling procedure and due to the lack of
control of other variables, caution should be exercised
in generalizing the study results; and 3. Given the large
number of questions, factors responsible for exhaustion
and distraction might have influenced the ability of par-
ticipants in answering the questions.

Practical suggestions of this research are: 1. Screening
the cognitive deficiencies of patients with PTSD may be
useful in confirming PTSD diagnosis, providing career
counseling, and as guide for using cognitive rehabilita-
tion strategies; 2. Identifying the cognitive deficiencies
of patients with PTSD can contribute to a better prog-
nosis; 3. Cognitive impairment in patients with PTSD
may be the best predictor of impaired performance on
different areas of daily activities, including interpersonal
relationships, acquiring career skills, career success, and
even therapeutic success; and 4. Cognitive rehabilitation,
as a necessary intervention approach, should be included
in the treatment packages for patients with PTSD.
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