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Objective: The objective was to examine correlations between a level of cognitive 
functioning and severity of symptoms of post-traumatic stress disorder (PTSD), depression 
symptoms and anxiety symptoms. 

Subjects and Methods: PTSD presence was tested on 104 war veterans together with 
depression and anxiety symptoms and a level of cognitive functioning.  We applied 
Harvard Trauma Questionnaire (HTQ) to access traumatic experiences and intensity of PTSD 
symptoms and Hopkins Symptom Scale (SBCL 25) for depression and anxiety severity while 
Mini mental status (MMSE) was applied for aggravated cognitive functioning.  

Results: The average age of tested war veterans was 50,6years (standard deviation -SD = 5,2 
years). Cognitive functioning level was in a negative correlation with traumatic experiences 
severity (Pearson’s r = -0,310, p = 0,001), with the intensity of PTSD symptoms and the 
intensity of depression and anxiety symptoms (Pearson’s r = -0,649, p<0.001; r = -0,606, 
p<0.001, r = -0,566, p<0,001, respectively). 

Conclusion: Severity of traumatic experiences, severity of PTSD symptoms as well as the 
severity of depression and anxiety symptoms decreased cognitive functioning of war 
veterans seventeen years after the 1992-1995 war in Bosnia and Herzegovina (B&H).

Key words: War Veterans, Bosnia and Herzegovina, Traumatic Experiences, PTSD, 
Depression, Anxiety, Cognitive Functioning.

INTRODUCTION

Current theories about post-traumatic 
stress disorder (PTSD) agree about the 
fact that abnormalities in memory primar-
ily contribute to a set of symptoms [1,2,3]. 
Individuals with PTSD often experience in-
trusive, vivid, traumatic memories through 
“flesh backs“ and nightmares and, some-
what paradoxically, have difficulties with 
recalling traumatic experiences voluntarily 
[4]. 

Pre-clinical and clinical studies indicated 
changes in memory function caused by 
traumatic stress [5]. Presence of cognitive 
dysfunction in patients with PTSD has been 
documented in many studies [6-11], with 
reports describing various cognitive defi-
cits with PTSD, including attention deficit 
and impairment of memory and perfor-
mance functions. Evidence show that the 
correlation between PTSD and impaired 
cognitive function is two-way. For exam-
ple, researches show that low intelligence 
and poor cognitive function before a trau-
ma increase a risk of development of PTSD 
[12-14]. Actually, prospective analyses on 
a sample of male soldiers recruited in the 
war showed that a poor visual memory 
before recruitment was correlated with 

increased severity of PTSD symptoms after 
the recruitment [15].

After consulting literature, it was noted 
that the main discussion was about the 
correlation of PTSD and the generalized 
cognitive dysfunction outside of memory 
impairment specific for trauma and 
episodic memory [14, 16-19].

Through a long-term clinical activity at the 
Department of Psychiatry in University 
Clinical Center Tuzla during the post-
war period we noted that war veterans 
with PTSD manifested certain cognitive 
deficits, though we decided to define their 
relation to trauma experiences applying 
psychometric tests. 

Research goals

To define the level of correlation between 
the degree of cognitive functioning in 
relation to the intensity of PTSD symptoms, 
depressive symptoms and anxiety in war 
veterans in Bosnia and Herzegovina (B&H) 
after the 1992-1995 war.

Working hypothesis

There is a statistically significant negative 
correlation of the degree of cognitive func-
tioning with the intensity of PTSD symp-
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toms, and the intensity of depressive symptoms and the 
intensity of anxiety symptoms in war veterans in Bos-
nia and Herzegovina (B&H) after the 1992-1995 war.

MATERIAL AND METHODS  

A cross-sectional study conducted at the Department of 
Psychiatry from May 2011 to December 2012 involved 
104 war veterans:

• War veterans with PTSD: The observed group con-
sisted of 50 men under the age of 60. The group con-
sisted of war veterans treated at the Department of 
Psychiatry for post-traumatic stress disorder, 115 pa-
tients were participated. All were tested with Harvard 
Trauma Questionnaire (HTQ). Excluding factors were: 
absence of PTSD on HTQ, presence of psychiatric co-
morbidity, addiction to alcohol, severe physical diseas-
es, severe wounding which resulted in physical invalidi-
ty, injuries caused by detonations with post-concussion 
and post-contusion consequences. Every participant 
was informed about the objective of the research and 
asked for a voluntary consent. Of the 115 patients who 
responded to testing and completed the test, 65 of 
them, who met the exclusion criteria were excluded, so 
the group of 50 veterans with PTSD was formed.

• War veterans without PTSD: The control group in-
volved 54 men younger than 60. The group involved 
war veterans who were not treated for post-traumatic 
stress disorder. War veterans were contacted through 
a collaboration with colleagues from other health in-
stitutions from Tuzla Canton and 80 of them agreed to 
participate. They were all tested with HTQ too. Exclud-
ing factors were: presence of PTSD on Harvard trauma 
questionnaire, presence of psychiatric comorbidity, ad-
dition to alcohol, presence of severe physical diseases, 
severe wounding which resulted in physical invalidity, 
injuries caused by detonations with post-concussion 
and post-contusion consequences. Every participant 
was informed about the objective of the research and 
asked for a voluntary consent. Of the 80 war veterans 
who responded to testing and completed the test, 36 of 
them who met the exclusion criteria were excluded, so 
the group of 54 veterans without PTSD, who met the 
inclusion criteria for in the study, was formed.

Psychological methods

A general questionnaire created by us for an 
evaluation of socio-demographic data 

All examinees filled the general questionnaire created 
by us. The questionnaire contains data about age, family 
status, marital status, educational degree, profession, 
employment, economic status, years spent in the war, 
somatic and mental disorders, previous treatments, 
usage of alcohol and nicotine. The questionnaire was 
created for this research.

Harvard trauma questionnaire 

A level of presence of PTSD symptoms and presence of 
PTSD during the interview were assessed by Harvard 
trauma questionnaire (HTU) – the version for Croatian 

veterans. It is a check list made by the Harvard Program 
in Refugee Trauma-HPRT, which searches for various 
traumatic experiences and emotional symptoms which 
are concerned as exclusively related to a trauma. This 
version was made for fighters who survived the war 
on the Balkans while Bosnian version was made for 
civilians who survived this conflict. The questionnaire 
has 4 parts. The first part includes 48 traumatic events 
and a participant simply answers with YES or NO. The 
second part contains a description of extremely painful 
and terrifying traumatic events. The third part- brain 
injury- is adopted to Croatian and Bosnian versions and 
contains questions about events which could lead to 
a brain injury or damage. The fourth part includes 40 
symptoms. First 16 items were deducted from DSM IV 
criteria for PTSD. Other 24 symptoms are focused on 
influences of a trauma on one’s personal perception 
of one’s personal ability to function in daily life. These 
symptoms are very important because traumatized 
people are mainly more interested in social functioning 
than in emotional distress. A scale for every question in 
part IV includes four categories of answers: “Not at all “, 
“Little“, “A lot“, “Very“, ranging from 1 to 4. Persons from 
PTSD scale with total result = and/or > 2,5 are deemed 
symptomatic [20].

Mini-Mental State Examination (MMSE)

Mini-Mental State Examination (MMSE) is a screening 
test initially intended for an assessment of severity of 
dementia. Due to its simplicity and short application 
(5 to 10 minutes) it has been widely applied. The test 
is composed of several simple tasks with maximum 
score of 30. Result less than 24 indicates presence 
of cognitive decline. MMSE is a test which examines 
several neuropsychological functions. Those are 
orientation in time and space, speech, attention, 
concentration, mental flexibility (working memory), 
short-term memory as well as construction praxis. 
Tasks are mostly verbal and include the following: 
orientation in time and space (five points each, 10 
points in total), immediate repeating of three words 
(three points), postponed remembrance of those three 
words (three points) with an inserted distraction of 
serial deduction “100-7“ (five points; every correct 
answer gets one point), speech tests – performance of 
triple verbal order (three points), naming two objects 
(two points), repeating a phrase which pronunciation 
is difficult (one point), reading a written order and its 
execution (one point), writing a sentence (one point) 
and coping a picture of crossed pentagons (one point). 
A cognitive decline of persons with 8-year education 
is indicated by a score less than 21 while for persons 
with 12-year education the score is less than  23 and 
for highly educated persons the score less than  24 [21].

Hopkins symptom check list (HSCL-25)

Hopkins symptom check list (HSCL-25) is a famous and 
widely used instrument which history dates back to 
the 1950s. It was initially designed by Parloff, Kelman 
and Frank at John Hopkins University [22]. HSCL-25 is 
a list of symptoms which examines anxiety and depres-
sion symptoms. It contains 25 items: Part I of HSCL-25 
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contains 10 items regarding anxiety symptoms; Part 
II of HSCL-25 contains 15 items regarding depression. 
A scale for every question includes four categories of 
answers: “not at all”, “very little”, “somewhat”, “very 
much”, ranging from 1 to 4, respectively. Two results 
are calculated: a total score is an average of 25 items 
and the result of depression is an average of 15 depres-
sion items. Evidence indicate that the total result is very 
related to severe emotional difficulties of an undefined 
diagnosis and the depression result is correlated with a 
great depression as defined in the Diagnostic and Sta-
tistical Manual of the American Psychiatry Association, 
IV version (DSM-IV).

Statistical procedure

Data were processed in SPSS 10.0 (SPSS, Chicago, IL, 
USA). Descriptive statistic will show category variables 
in percentage and values of continuous variables 
will be shown by Mean and Standard deviation. To 
compare values of continuous variables among groups 
one will apply Student’s t-test and Chi-square test for 
comparison of category variables. To analyze inter-
relation of category values we applied Spearman’s 
test of correlation and for an analysis of inter-relation 
of continuous variables Pearson’s correlation test. A 
logistic regression was used to determine and quantify 

the impact of anxiety, depression, and the number 
of traumatic events on cognitive impairment. To 
determine the existence of a correlation between the 
number of traumatic events and group affiliation, a chi-
square test of the interdependence of two markings and 
the contingency table was used. Statistical significance 
of difference of results among groups of veterans is set 
on p<0.05 for all tests.

RESULTS

War veterans from B&H with PTSD were of average 
age (Mean ± Standard Deviation) 50.3 ± 6.0 years, and 
veterans without PTSD were aged 50.9 ± 4.4; there was 
no statistically significant difference between the study 
groups (F(ANOVA) = 0.337; p = 0.563).

Among participants we found statistically significant 
difference in the level of education (p=0,002). The most 
of war veterans without PTSD were of those with sec-
ondary school education 45 (83,3%), with three men 
(5,7%) with 2-year university education and one man 
(1,9%) with 4-year university education. Slightly more 
than half of war veterans with PTSD completed second-
ary school education (56 %) and about 2/5 (42%) com-
pleted primary school education only (Table 1). 

According to the structure and distribution of traumat-
ic event survivors, the control group was dominated 
by subjects with up to 10 traumatic events, while the 
experimental group was dominated by subjects with 
11-20 and 21-30 events (Table 2) .According to the re-

sults of the chi-square test and its associated P-value (P 
<0.05) shown in Table 2, it can be concluded that the 
number of traumatic events depends on whether or not 
the subjects have PTSD.

Table 1. Level of education of war veterans with and without PTSD in B&H

Table 2. Structure of war veterans in BiH by the number of traumatic events experienced and by 
group belonging to the sample
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The analysis of MMSE showed that war veterans with 
post-traumatic stress disorder had statistically signifi-
cantly lower total score of cognitive functioning related 
to war veterans without post-traumatic stress disorder 
(Figure 1).

In war veterans with PTSD there was statistically signif-
icant negative correlation of the total result on MMSE 
related to the avoidance symptom severity (p<0,001), 
to hyperarousal symptoms severity (p=0,001) and to 
re-experiencing symptoms severity (p=0,004). The 

cognitive functioning level of war veterans with PTSD 
was in a significant negative correlation with the symp-
tom’s severity of functional damage in clusters “skills 
and talents” (p=0,004), “physical damage” (p=0,004), 
and “emotional condition” (p=0,008). Cognitive func-
tioning level in war veterans with PTSD was in a statis-
tically significant negative correlation with total scores 
of PTSD-16, PTSD-24 and PTSD-40 (p<0,001) (Table 3).

War veterans without PTSD had significantly negative 
correlation of cognitive functioning level related to the 
re-experience symptoms severity (p=0.018). There 

were no significant correlations between cognitive 
functioning level related to avoidance and hyperarous-
al symptoms severity (p˃0,05). Regarding functional 
damage symptoms, there were significant negative cor-
relations of total MMSE score with clusters; “skills and 
talents” (p=0,048), “intellectual functioning” (p=0,024) 
and social relations (p=0,024). Total cognitive func-
tioning level (MMSE score) in war veterans without 
PTSD was in a significant negative correlation with to-
tal score of PTSD-16 (p=0,046), PTSD-24 (p=0,024) and 
total score of PTSD-40 (p=0,024) (Table 3). 

Figure 1. Mini Mental Status of war veterans with and without post-traumatic stress disorder
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Table 3. Parametric correlation (Pearson’s “r”) of cognitive function (MMSE) and intensity of symptoms by 
clusters, intensity of symptoms of functional damage grouped by areas and according to total score (PTSD-16, 24, 
40) by HTQ, in war veterans with PTSD (n=50) and war veterans without PTSD (n=54) 
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In the whole group of war veterans there is a statisti-
cally significant negative correlation of the total MMSE 
score and an intensity of the symptom of re-experi-
encing the trauma (r=-0,623, p<0,001), the avoidance 
symptom (r=-0,650, p<0,001) and the increased arous-
al symptom (p<0,001). Also, there is statistically signif-
icant negative correlation of the total MMSE score and 
the total PTSD-16 score (p<0,001), PTSD-24 ( p<0,001) 
and PTSD-40 (p<0,001) score.

Correlation of the total MMSE score with the intensi-
ty of functional damage symptoms in war veterans 
indicates statistically significant negative correlation 
with all items: “skills and talents“ (p<0,001), “phys-
ical damage“ (p<0,001), “intellectual functioning “ 
(p<0,001), “emotional condition “ (p<0,001), “social re-
lations“ (p<0,001), “spiritual and existential condition” 
(p<0,001) 

There is a significant negative correlation of the total 
MMSE score with the total number of traumatic events 
(p=0,001). In a group of veterans there is a statistical-
ly significant negative correlation between anxiety and 
cognitive functions by MMSE (p<0,001) and a statisti-
cally negative correlation between depressiveness and 
cognitive functions by MMSE (p<0,001). (Table 4).

Association of traumatic experiences severity with 
the level of cognitive impairment 

We used regression analysis to find out the effect of 
predictors: the total number of traumatic events on the 
cognitive impairment existence (MMSE), the results are 
presented in the following tables. The dependent (crite-
rion) variable, which is a dichotomous variable, is cod-
ed in two values (0 = without cognitive impairment; 1 = 
with cognitive impairment). Up to 10 traumatic events 
is seen to be the reference category (Table 5).

Table 3. Parametric correlation (Pearson’s “r”) of cognitive function (MMSE) and intensity of symptoms by 
clusters, intensity of symptoms of functional damage grouped by areas and according to total score (PTSD-16, 

24, 40) by HTQ, in war veterans with PTSD (n=50) and war veterans without PTSD (n=54)
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In the whole group of war veterans there is a statistically significant negative correlation of the 
total MMSE score and an intensity of the symptom of re-experiencing the trauma (r=-0,623, 
p<0,001), the avoidance symptom (r=-0,650, p<0,001) and the increased arousal symptom 
(p<0,001). Also, there is statistically significant negative correlation of the total MMSE score 
and the total PTSD-16 score (p<0,001), PTSD-24 ( p<0,001) and PTSD-40 (p<0,001) score. 
Correlation of the total MMSE score with the intensity of functional damage symptoms in war 
veterans indicates statistically significant negative correlation with all items: “skills and talents“ 
(p<0,001), “physical damage“ (p<0,001), “intellectual functioning “ (p<0,001), “emotional 
condition “ (p<0,001), “social relations“ (p<0,001), “spiritual and existential condition” 
(p<0,001)  
There is a significant negative correlation of the total MMSE score with the total number of 
traumatic events (p=0,001). In a group of veterans there is a statistically significant negative 
correlation between anxiety and cognitive functions by MMSE (p<0,001) and a statistically 
negative correlation between depressiveness and cognitive functions by MMSE (p<0,001). 
(Table 4). 
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The model proved statistically significant (X = 28.58; df 
= 5; Cox & Snell = 0.240; Nagelkerke = 0.344; P< 0.001) 

and explained between 24.00% and 34.4% of the vari-
ance for cognitive impairment manifestation.

Table 4. Parametric correlation (Pearson’s r) of cognitive functions by MMSE and total number of 
traumatic events, intensity of symptoms of post-traumatic stress disorder by clusters and by total score 

(PTSD-16; PTSD-24; PTSD-40) by HTQ, intensity of functional damage symptoms grouped by areas, anxiety 
and depressiveness by HSCL-25 in war veterans (n=104)
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war veterans (n=104) 
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We used regression analysis to find out the effect of predictors: the total number of traumatic 
events on the cognitive impairment existence (MMSE), the results are presented in the following 
tables. The dependent (criterion) variable, which is a dichotomous variable, is coded in two 
values (0 = without cognitive impairment; 1 = with cognitive impairment). Up to 10 traumatic 
events is seen to be the reference category (Table 5). 
 

Table 5. Coding of categorical variablesTable 5. Coding of categorical variables 
 

 
The model proved statistically significant (X = 28.58; df = 5; Cox & Snell = 0.240;  
Nagelkerke = 0.344; P< 0.001) and explained between 24.00% and 34.4% of the variance for 
cognitive impairment manifestation. 
 
Table 6. Logistic regression in relation to the number of traumatic events, anxiety and depression, among war 
veterans where the reference category is up to 10 traumatic events 
 

 
The model for predicting cognitive impairment was statistically significant. MMSE logistic 
regressions show that subjects with 30 or more traumatic events have a 4.34 times greater chance 
of experiencing cognitive impairment than subjects with a number of traumatic events between 0 
and 10 events. 
Furthermore, subjects with marked anxiety symptoms were 6.10 times more likely to experience 
cognitive impairment than subjects without anxiety symptoms. Also, subjects with marked 
depressive symptoms were 6.28 times more likely to experience cognitive impairment than 
subjects without depressive symptoms (Table 6). 
 
 
DISCUSSION 
 
A great number of studies which examined correlations between severity of PTSD symptoms 
and neurocognitive ability, found significant correlation [9,17,23-29]. In this research, the 
analysis of Mini mental status showed that the examinees with post-traumatic stress disorder had 
statistically significant lower total score in regard to war veterans without post-traumatic stress 
disorder. In the group of veterans with PTSD, one defined presence of statistically significant 
negative correlation between the total result of MMSE and the intensity of the avoidance 
symptom. A negative correlation between the total MMSE score and the intensity of the 
symptom of increased arousal and the intensity of the symptom of re-experiencing the trauma 
was also found. Cognitive functioning of war veterans with PTSD, assessed by the MMSE scale, 
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The model for predicting cognitive impairment was sta-
tistically significant. MMSE logistic regressions show 
that subjects with 30 or more traumatic events have 
a 4.34 times greater chance of experiencing cognitive 
impairment than subjects with a number of traumatic 
events between 0 and 10 events.

Furthermore, subjects with marked anxiety symptoms 
were 6.10 times more likely to experience cognitive 
impairment than subjects without anxiety symptoms. 
Also, subjects with marked depressive symptoms 
were 6.28 times more likely to experience cognitive 
impairment than subjects without depressive 
symptoms (Table 6).

DISCUSSION

A great number of studies which examined correlations 
between severity of PTSD symptoms and neurocogni-
tive ability, found significant correlation [9,17,23-29]. In 
this research, the analysis of Mini mental status showed 
that the examinees with post-traumatic stress disorder 
had statistically significant lower total score in regard 
to war veterans without post-traumatic stress disorder. 
In the group of veterans with PTSD, one defined pres-
ence of statistically significant negative correlation be-
tween the total result of MMSE and the intensity of the 
avoidance symptom. A negative correlation between 
the total MMSE score and the intensity of the symptom 
of increased arousal and the intensity of the symptom 
of re-experiencing the trauma was also found. Cogni-
tive functioning of war veterans with PTSD, assessed by 
the MMSE scale, is in a statistically significant negative 
correlation with the total PTSD-16 and PTSD-40 score 
and in a significant negative correlation with the total 
PTSD-24 score.

These results support the fact that a severe traumatic 
experience with a developed PTSD has a significant in-
fluence on decreasing of ability to remember and that 
memory damage is in a correlation with severity of a 
traumatic stress and a degree of PTSD. This is in accor-
dance with some of previous researches which results 
showed memory damage among other neurocognitive 
functions in persons with PTSD [30]. A research con-

ducted by Clouston et all. [31], which involved 1193 
examinees who participated in the rescue action in the 
World Trade Center, showed that 14,8% of examinees 
from the sample did have a cognitive dysfunction. The 
results of this research also showed a correlation be-
tween PTSD symptoms and cognitive dysfunction. In a 
sample of the Vietnam war veterans, severity of PTSD 
was negatively correlated with cognitive performance, 
even when cognitive abilities were adjusted to previous 
assessments of intelligence [9]. In a study by Sumner et 
all., [32] which involved a great sample of civilian mid-
dle- aged women indicated that increased symptoms of  
PTSD during life was related with poor cognitive func-
tion. Skimming through literature indicates that studies 
of war-related trauma indicate greater negative effects 
of PTSD on cognitive functioning [33,34].

MMSE has been criticized for its insensitivity to forms 
of cognitive dysfunctions which include impairment of 
performance and execution abilities [35,36], abnormal-
ity which, by its etiology, probably includes a frontal of  
frontal-subcortical circuit [37,38]. Previous evidence 
showed that damaged memory could be a higher prior-
ity in regard to other performance and execution func-
tions of persons with PTSD [19]. 

A previous meta-analysis defined that a damaged ver-
bal memory is the most consistent cognitive damage 
related to PTSD [39]. The authors noted that most of 
consulted studies included the Vietnam war veterans 
with chronical long-lasting PTSD. These findings may 
suggest that memory damage is partially related to 
duration of a disease. Furthermore, another meta-anal-
ysis discovered a greater damage of verbal memory 
than of visual one in persons with PTSD [40] while a 
meta-analysis by Scott et all. [41], which included data 
from 60 studies, showed that analyzing neuro-psycho-
logical functioning in the domain of attention, verbal 
memory and information processing speed, might have 
important consequences for an effective clinical man-
agement of persons with PTSD. 

War veterans without PTSD show a significant negative 
correlation between the symptom of re-experiencing 
the trauma and the total MMSE result, while other two 
groups of symptoms do not have significant correlation 

Table 5. Logistic regression in relation to the number of traumatic events, anxiety and depression, 
among war veterans where the reference category is up to 10 traumatic events

Table 5. Coding of categorical variables 
 

 
The model proved statistically significant (X = 28.58; df = 5; Cox & Snell = 0.240;  
Nagelkerke = 0.344; P< 0.001) and explained between 24.00% and 34.4% of the variance for 
cognitive impairment manifestation. 
 
Table 6. Logistic regression in relation to the number of traumatic events, anxiety and depression, among war 
veterans where the reference category is up to 10 traumatic events 
 

 
The model for predicting cognitive impairment was statistically significant. MMSE logistic 
regressions show that subjects with 30 or more traumatic events have a 4.34 times greater chance 
of experiencing cognitive impairment than subjects with a number of traumatic events between 0 
and 10 events. 
Furthermore, subjects with marked anxiety symptoms were 6.10 times more likely to experience 
cognitive impairment than subjects without anxiety symptoms. Also, subjects with marked 
depressive symptoms were 6.28 times more likely to experience cognitive impairment than 
subjects without depressive symptoms (Table 6). 
 
 
DISCUSSION 
 
A great number of studies which examined correlations between severity of PTSD symptoms 
and neurocognitive ability, found significant correlation [9,17,23-29]. In this research, the 
analysis of Mini mental status showed that the examinees with post-traumatic stress disorder had 
statistically significant lower total score in regard to war veterans without post-traumatic stress 
disorder. In the group of veterans with PTSD, one defined presence of statistically significant 
negative correlation between the total result of MMSE and the intensity of the avoidance 
symptom. A negative correlation between the total MMSE score and the intensity of the 
symptom of increased arousal and the intensity of the symptom of re-experiencing the trauma 
was also found. Cognitive functioning of war veterans with PTSD, assessed by the MMSE scale, 
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value with MMSE. The total MMSE score in war veter-
ans without PTSD is in a significant statistically nega-
tive correlation with the total PTSD-16, PTSD-24 and 
PTSP-40 score. In the complete group of war veterans, 
one found a statistically significant negative correlation 
of the total MMSE score with all groups of cluster symp-
toms and with the total score of PTSD-16. 

According to researchers conducted with Croatian war 
veterans, there is presence of PTSD in 16.2% while a 
partial PTSD was defined in 25% [42]. On a sample of 
300 war veterans from B&H, Pavlović defined presence 
of PTSD in 37% and incomplete PTSD in 12.3% [11]. On 
a sample of 114 war veterans employed in the Armed 
Forces of B&H, Hasanović et al., found 22 (19.3%) of 
them who satisfy DSM criteria for PTSD, 11.5 years af-
ter the 1992-95 war in B&H [43]. Our research involved 
50 veterans with PTSD and 54 veterans without PTSD. 
Results obtained in the research confirm the previous 
statement - that traumatic stress is related to memory 
deficient, both in partial and in disguised PTSD, which 
is in accordance with previous researches conducted in 
this area [11].

Cognitive functioning assessment in war veterans with 
PTSD by MMSE is in a significantly negative correla-
tion with an intensity of functional damage symptom 
in groups “skills and talents”, “physical damage “, “emo-
tional condition “. A significant negative correlation of 
the total number MMSE score with items “skills and tal-
ents”, “intellectual functioning” and “social relations” in 
war veterans without PTSD. In the whole group of vet-
erans a correlation of the total number of MMSE score 
with the intensity of symptoms of functional damage in 
war veterans indicates a statistically negative correla-
tion with all items: “ skills and talents “, “physical dam-
age“, “intellectual functioning “, “emotional condition”, 
“social relations “, “spiritual and existential condition“. 
The feeling that one is less skilled than before, that 
one is not able to cope with new situations, that one’s 
memory is poor, that one has difficulties with keeping 
attention, that one is worried about physical problems, 
feeling of pain, feeling that one finds out that one did 
something which he cannot remember, being under the 
influence of traumatic stress are all related to memory 
deficient. It is important to underline that these cog-
nitive disadvantages precisely anticipate current so-
cial and professional functioning of war veterans with 
PTSD [44] and are related to occupational functioning 
and the quality of physical condition [45]. Cognitive de-
ficient is one of the main causes of invalidity in patients 
suffering from PTSD [46] so that improvement of cogni-
tive dysfunction by current treatments deserves more 
attention. Besides this, previous researches indicate 
that a greater effectiveness of inhibitory control and 
poorer verbal memory anticipate an answer to cogni-
tive inhibitory therapy of persons with PTSD [47,48].

Results obtained on the whole sample of veterans indi-
cate that a level of cognitive functioning in veterans is in 
a negative correlation with severity of symptoms of de-
pressiveness as well as with presented anxiety of tested 

veterans. One of excluding criteria in our research was 
diagnosed psychotic depression, but we cannot exclude 
presence of mild forms of depressive conditions. Re-
sults obtained by Hart et al., suggest that PTSD itself is 
not enough to result in some of cognitive deficits, but 
they occur only when examinees have PTSD and comor-
bid psychiatric disease[49]. Depression symptoms may 
explain certain cognitive deficits with persons with 
PTSD [8,27,50,51].

Neylan et all., for example, did not manage to find a lack 
of memory related to PTSD after exclusion of veterans 
with psychiatric comorbidities [52]. In order to solve 
the issue of comorbidity, researchers adjusted PTSD 
and controlled subjects for comorbidity condition 
[23,53,54], due to usage of alcohol or depression [17] 
or they examined sub groups with and without comor-
bid disorders [9] and they continued with discovering 
neuro-psychological deficit related to PTSD.

During this research, seventeen years after aggression 
on B&H, an average age of our veterans was 50 years. 
The study of survivors of September 11 discovered that 
current PTSD, as well as depressive disorder diagno-
sis, is related to a double increase of cognitive abilities 
damage; 12.8% of examinees showed 1,2% cognitive 
damage level with diagnosed dementia. These results 
are surprisingly high from the database of participants 
whose average age is only 53 years [55].  It turned out 
that survivors of Holocaust suffering from PTSD are ag-
ing with great speed in comparison with survivors of 
Holocaust without PTSD and "healthy" control examin-
ees [56]. A research conducted by Rafferty et all., which 
included six empiric studies (most of which are from 
the USA), claim that veterans with a diagnosis of PTSD 
or depressive disorder have a significantly higher risk 
of development of dementia in regard to a “healthy” 
control group [57]. A research by Bhattarai et al. con-
ducted on a sample of 4800 veterans older than 56 de-
fined that PTSD and depressive disorder were related 
to almost double risk of development of dementia [58]. 
One surely has to bear this in mind in regard to our pop-
ulation and perform researches in this field [59-62]. 

Limitations of research

In this research, the sample is composed of examinees, 
veterans, who experienced and participated in the war. 
We believe that the significance of this research would 
be greater if one had a control group without experi-
ence and participation in the war. Eight years ago, when 
this study conducted, PTSD was diagnosed according to 
ICD10, and DSM IV. Accordingly to that the Question-
naires were used. The participants in the study were 
not tested for presence of any early trauma during their 
childhood, which can be related to cognitive function-
ing in adult age. Also, one has to bear in mind that war 
veterans took psychopharmacological medications 
which may affect cognitive abilities. In addition to psy-
chopharmacological therapy, supportive psychothera-
py was used, but its association with cognitive function-
ing was not investigated. Given that we selected PTSD 
inpatients who has been treated at the Department of 
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Psychiatry, we could not influence the result obtained 
in relation to their education. Therefore, it was impos-
sible to match patterns related to vocational education, 
which is a weakness of this study. The relatively small 
number of research participants limits the generaliz-
ability of the results.

CONCLUSIONS

Application of MMSE shows that war veterans with 
PTSD have greater cognitive deficit in regard to vet-
erans without PTSD. Cognitive deficit is related to all 
cluster symptoms and intensity of PTSD. Anxiety and 
depressiveness in war veterans with PTSD is related 
to cognitive deficit. With an assumption that cognitive 
damage may be related to aging process, exposure to 

fight, duration of disease and presence of PTSD symp-
toms may have a great impact on acceleration of addi-
tional damage of cognitive processes.

Recommendations for further researches

Neuro-psychological functioning of persons with PTSD 
has an important role in clinical management of people 
with PTSD so that adjustment of a treatment to specif-
ic cognitive functioning may be useful for increasing 
of effects of a treatment. Since those are war veterans, 
further examining of risk factors specific for this pop-
ulation, their inter-relation and a possible impact on 
cognitive functioning would be significant for a better 
understanding of specific pathology. Besides this, fur-
ther researches may be oriented to examining of effects 
of a cognitive rehabilitation training on neuro-psycho-
logical deficits related to PTSD.
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