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Abstract  

In this study the aim was to see if University students who reach PTSD criteria would 

perform worse on various cognitive tests compared to those who do not have PTSD. 

Participants in this study were 50 undergraduate University students at Reykjavik University 

who responded to the The Posttraumatic Stress Disorder Checklis (PCL-5) a self reported 

scale. Of the 50 participants, 48 valid answers were received, 13 participants reached PTSD 

diagnostic criteria and 35 did not. It was examined whether there would be a difference in 

cognitive function between groups with tests that measured attention, memory and working 

memory. Three tests were used in this study, Stroop test, Digit span and Logical memory test. 

The results of the study revealed that there was no significant mean effects between groups 

on the Stroop test and the Digit span test but a significant mean effects was seen between 

groups in the Logical Memory test. However, there was a significant interaction effect 

between groups and type of Digit span test, forward and backward and the Logical Memory 

test, immediate and delayed. Which indicates that those who reached PTSD criteria did worse 

on the harder test, Digit span backward and the delayed recall, comapred to those that did not 

have PTSD. 

Keywords; PTSD, attention, memory, working memory, cognitive function. 

Úrdráttur  

Í þessari rannsókn var markmiðið að sjá hvort háskólanemendur sem náðu PTSD 

greiningarviðmiðunum myndu sýna verri frammistöðu á ýmsum vitsmunalegum prófum 

samanborið við þá sem voru ekki með PTSD. Þátttakendurnir í þessari rannsókn voru 50 

háskólanemendur í grunnnámi við Háskólann í Reykavík sem svöruðu sjálfsmatskvaðranum 

The Posttraumatic Stress Disorder Checklis (PCL-5). Af þessum 50 þátttakendum fengust 48 

gild svör, 13 þáttakendur náðu greiningarviðmiðum PTSD og 35 náðu þeim ekki. Athugað 

var hvort það væri munur á vitsmunalegri virkni milli hópa með prófum sem mæla athygli, 

minni og vinnsluminni. Þrjú próf voru notuð í þessari rannsókn, Stroop próf, Digit span próf 

og Logical Memory próf. Niðurstöður rannsóknarinnar leiddu í ljós að það var ekki marktæk 

meginhrif á milli hópa á Stroop prófinu eða Digit span prófinu, en marktæk meginhrif voru á 

milli hópa í Logical Memory prófinu. Hins vegar var marktæk sammvirknihrif milli hópa og 

tegund Digit span prófsins, fram og aftur og Logical Memory prófsins, strax og seinkað 

minni. Sem bendir til þess að þeir sem náðu PTSD greiningarviðmiðum gekk verr á erfiðari 

prófunum, Digit span aftur og Logical Memory seinkað minni, miðað við þá sem voru ekki 

með PTSD. 

Lykilhugtök; PTSD, athygli, minni, vinnsluminni, vitsmunaleg virkni.  
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Is there a relationship between reduction of cognitive function and Posttraumatic stress 

disorder? 

Those who have experienced life-threatening situations like natural disasters or 

situations that have threaten their lives in any way may suffer from a disorder called 

Posttraumatic stress disorder (PTSD). PTSD has been defined as disturbance of memory 

where it can have a negative impact on memory function and attentional control (Hayes, 

Labar, Mccarthy, Selgrade, Nasser, Dolcos, & Morey, 2011). It is a big society problem and 

is the most common psychiatric disorder that can occur following a trauma (Armstrong, 

Bilsky, Zhao, & Olatunji, 2013). Women are twice as likely to develop a PTSD disorder than 

men (Stoppelbein, Greening, & Fite, 2012) and it is believed to affects 13 million people after 

trauma worldwide (Aupperle, Melrose, Stein, & Paulus, 2012). However, it is estimated that 

only 5 - 10% of those who have experienced a severe trauma develop symptoms that can 

comply with the criteria of PTSD (Aupperle, et al., 2012). This may indicate that there are 

some other factors that affects PTSD symptoms or whether an individual develops PTSD 

rather than the trauma itself that may influence the development and maintenance of PTSD 

(Aupperle, et al., 2012). 

Stressors and/or trauma can trigger PTSD, for example, battle stretch or violence 

(Stewart, et al., 2014) that can cause psychological and/or physical negative symptoms which 

are beyond limits that are considered to be a normal experience (Andreasen, 2010). It matters 

how the individual who is exposed to the trauma responds to it as in some cases people find 

changes in behavior such as depression and anxiety, but in other cases people do not feel any 

changes following a trauma (Hornor, 2013). The person can show multiple and different 

symptoms depending on the severity of the stressors and trauma such as experiencing natural 

disasters, combat and/or accidents (Andreasen, 2010). Interpersonal violence such as being in 

a violent relationship with a spouse or physical, emotional and sexual violence during 
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childhood is more likely to cause PTSD rather than impersonal experiences like natural 

disasters (Ray, 2008). Experiencing trauma like losing a loved one, suffering or witnessing a 

serious injury, death, threatened death to oneself or another person or threat to a close loved 

one may also trigger PTSD (Hornor, 2013; Kilpatrick, Resnick, Milanak, Miller, Keyes, & 

Friedman, 2013). The PTSD symptoms after trauma can involve agitation, avoidance (e.g., 

avoidance of feelings/thoughts related to traumatic events), helplessness, fear, re-experiences 

(e.g., nightmares and intrusive thoughts), unorganized behaviour (e.g. negative alterations in 

cognitions and mood) and can also lead to sleeping problems (Kelder, Enskink, Overbeek, 

Maric, & Lindauer, 2017; Kilpatrick, et al., 2013; Gros, Price, Magruder, & Frueh, 2012). 

Delayed onset of PTSD is common as the period between stressors and symptoms of PTSD 

can take varying lengths of time (Andreasen, 2010). In order for an individual to be 

diagnosed with PTSD after a trauma, characteristic symptoms must have occurred according 

to the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM – IV) 

(Hornor, 2013). Characteristic symptoms are classified as flashbacks, sleeping problems (e.g. 

the person cannot sleep because of an expectation that the event will repeat itself) or 

nightmares, sudden alarm, stomach pain, irritability, hyperarousal, anxiety, memory, and 

concentration problems (Ray, 2008). PTSD is measured with The Posttraumatic Stress 

Disorder Checklis (PCL-5) which according to the DSM-5 manual correspond to the 

symptoms of PTSD, that measure how much each PTSD symptom has affected the individual 

over a month period (e. negative emotions like anxiety sensitivity, blame and reckless or self-

destructive behavior like suicidal thoughts) (Blevins, Weathers, Davis, Witte, & Domino, 

2015). The individual's score are calculated and those who score 33 points or higher on the 

PCL-5 scale are considered to suffer from PTSD (Blevins, et al., 2015). There seems to be a 

relationship between PTSD and problems with daily life activities like learning difficulties, 

problems at maintaining work and social relations (Flaks, et al., 2014; Stoppelbein, Greening, 
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& Fite, 2012). PTSD can have a significant impact on the social status of the individual 

where they can struggle with daily activities and can thus isolate themselves and develop 

mental health problems (Stewart, Yang, Nguyen, & Kalueff, 2014; Stoppelbein, et al., 2012).. 

It can lead to high social costs where there is a great need for health care services for people 

diagnosed with PTSD (Stewart, et al., 2014; Stoppelbein, et al., 2012).  

It is believed that PTSD affects cognitive functions. Cognitive functions consist of 

several factors including attention, working memory and executive function, verbal 

learning/memory and speed of information processing (Imai, et al., 2018). Attention is 

considered to decrease when an individual has experienced a serious trauma (Flaks, et al., 

2014; Iacoviello et al., 2014) where attentional bias is a classic symptom of PTSD which 

means that PTSD patients show more attention to threats (Blair, Vythilingam, Crowe, 

McCaffrey, & Ng, 2013). Some believe that those who have experienced trauma have 

difficulty in suppressing uncontrolled thoughts and focusing on other stimuli than those 

related to the trauma (Flaks, et al., 2014). The amygdala and hippocampus are considered to 

be the brain's memory station (Besnard, Caboche, & Laroche, 2012) and they are essential for 

the success of coding information received into the brain (Hayes, et al, 2011). Since 

amygdala is an emotional base of the brain, it is thought that emotional events are better 

remembered than those who are not. Hippocampus plays an important role when it comes to 

memory and learning (Vermetten, Vythilingam, Southwick, Charney, & Bremner, 2003). He 

is connected to long-term memory and is therefore necessary for the formation of certain, 

coherent memories (Hayes, et al, 2011). It is thought that high stress and chronic 

hyperarousal may have a negative effect on the hippocampus activities as it causes increase in 

neuromodulators which has an adverse effect on him (Hayes, et al, 2011). As stated in the 

study by Vermetten et al. (2003) Hippocampus has decreased in size in individuals who have 

developed PTSD compared to the control group, after due to combat exposure or childhood 

https://www.sciencedirect.com/topics/neuroscience/executive-functions
https://leitir.is/primo_library/libweb/action/search.do?vl(freeText0)=+Caboche%2c+Jocelyne+&vl(2800054UI0)=creator&vl(20081417UI7)=all_items&vl(1UI0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=ICE&scp.scps=scope%3a(ICE01_PRIMO)%2cscope%3a(ICE)%2cscope%3a(SKEMMAN)%2cprimo_central_multiple_fe&ct=lateralLinking
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trauma. It was also noted that people with PTSD have worse memory function compared to 

the control group (Vermetten et al., 2003). Working memory is divided into two parts, short-

term storage and executive processes (Galletly, Clark, Mcfarlane, & Weber, 2001). Short-

term memory is the ability to remember things which are in context in a very short period of 

time (in the order of seconds) and executive processes that processes the contents of the 

storage (Galletly, et al, 2001). The two key elements of executive processes are task 

management and selected attention (execution processing speed, and inhibitory control, short 

term capacity, as a measure of attention span and selective attention) (Flaks et al, 2014). 

A review by Aupperle et al. (2012) viewed previous studies that used retrospective 

and longitudinal cross-sectional designs, who examined whether there was a relationship 

between PTSD, memory function and attentional control. They showed that those suffering 

from PTSD had worse memory function and attentional control than those who did not. 

However, it depends on the severity of the PTSD symptoms, how much impact it has on 

attention and memory function, the higher the score the worse attentional control and 

memory function. (Aupperle, et al., 2012).  

Flaks et al (2014) examined victims of urban violence who had developed PTSD. 

They used the Stroop Test, Digit span, Spatial span and Wisconsin Card Sorting Test to 

evaluate cognitive functions. The results showed that there was no significant difference in 

performance in Digit span task, forward and backward, between groups but the PTSD group 

was relatively worse on solving the harder task, Digit span backward, compared to the control 

group. However, it was found that those diagnosed with PTSD showed worse performance on 

the Stroop test compared to the control group. In summary the results showed those 

individuals with PTSD have poorer cognitive functions, in particular related to visual stimuli 

and attentional control. However, long-term memory was not researched in this study (Flaks, 

et al., 2014). 

https://leitir.is/primo_library/libweb/action/search.do?vl(freeText0)=Galletly%2c+Cherrie+&vl(2800054UI0)=creator&vl(20081417UI7)=all_items&vl(1UI0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=ICE&scp.scps=scope%3a(ICE01_PRIMO)%2cscope%3a(ICE)%2cscope%3a(SKEMMAN)%2cprimo_central_multiple_fe&ct=lateralLinking
https://leitir.is/primo_library/libweb/action/search.do?vl(freeText0)=+Clark%2c+C.+Richard+&vl(2800054UI0)=creator&vl(20081417UI7)=all_items&vl(1UI0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=ICE&scp.scps=scope%3a(ICE01_PRIMO)%2cscope%3a(ICE)%2cscope%3a(SKEMMAN)%2cprimo_central_multiple_fe&ct=lateralLinking
https://leitir.is/primo_library/libweb/action/search.do?vl(freeText0)=+Mcfarlane%2c+Alexander+C.+&vl(2800054UI0)=creator&vl(20081417UI7)=all_items&vl(1UI0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=ICE&scp.scps=scope%3a(ICE01_PRIMO)%2cscope%3a(ICE)%2cscope%3a(SKEMMAN)%2cprimo_central_multiple_fe&ct=lateralLinking
https://leitir.is/primo_library/libweb/action/search.do?vl(freeText0)=+Weber%2c+Darren+L.&vl(2800054UI0)=creator&vl(20081417UI7)=all_items&vl(1UI0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=ICE&scp.scps=scope%3a(ICE01_PRIMO)%2cscope%3a(ICE)%2cscope%3a(SKEMMAN)%2cprimo_central_multiple_fe&ct=lateralLinking
https://leitir.is/primo_library/libweb/action/search.do?vl(freeText0)=Galletly%2c+Cherrie+&vl(2800054UI0)=creator&vl(20081417UI7)=all_items&vl(1UI0)=exact&fn=search&tab=default_tab&mode=Advanced&vid=ICE&scp.scps=scope%3a(ICE01_PRIMO)%2cscope%3a(ICE)%2cscope%3a(SKEMMAN)%2cprimo_central_multiple_fe&ct=lateralLinking
https://www.sciencedirect.com/topics/neuroscience/stroop-effect
https://www.sciencedirect.com/topics/neuroscience/wisconsin-card-sorting-test
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A study by Aas et al. (2012) that examined the impact of experienced trauma in youth 

showed that a relationship exists between a history of childhood trauma and decreased 

cognitive function in selective attention as well as concentration and verbal intelligence. The 

Hippocampus is connected to long-term memory and in its impairment, cognitive function 

could decrease (Aas et al., 2012). Early trauma can cause significant effects on future 

cognitive function because children’s brains are still evolving (Kelder et al., 2017). Later, it 

could lead to those individuals diagnosed with early trauma to develop PTSD symptoms 

during adulthood (Kelder et al., 2017; Burri, Maercker, Krammer, & Simmen-Janevska, 

2013). Early trauma is therefore considered to be a risk factor for PTSD in adulthood 

(Navalta, Polcari, Webster, Boghossian, & Teicher, 2006).  

Previous studies are usually researching the relationship of PTSD symptoms with only 

one or two factors related to cognitive functions. However, it is important to look at all 

cognitive factors related to PTSD because people who suffer from PTSD and have a poorer 

cognitive function may do well on some tests, but not on others. 

The purpose of this study is to investigate University students and examine if those 

who reach PTSD criteria perform worse on various cognitive tests compared with those who 

do not have PTSD. 

The hypothesis is that those who reach PTSD criteria do worse on the Stroop test, 

Digit span and the Logical Memory test along with a poorer processing time compared with 

those who do not reach PTSD criteria. 

Methods 

Participants 

Participants in this study were undergraduate university students at Reykjavik 

University. Number of participants in this study were 50 in total, 11 of them were men (22%) 

and 39 were women (78%).The mean age of those who participated in the study was 23.3 

https://search.proquest.com/indexinglinkhandler/sng/au/Navalta,+Carryl+P/$N?accountid=150764
https://search.proquest.com/indexinglinkhandler/sng/au/Webster,+Danielle+M/$N?accountid=150764
https://search.proquest.com/indexinglinkhandler/sng/au/Teicher,+Martin+H/$N?accountid=150764
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years, range 20 to 34 years. Participants received course credit for their participation and each 

participant had to sign an informed consent form.  

Measures 

Logical Memory test is a subtest of the Wechsler Memory Scale which is a standard 

test, used in clinical trials to evaluate verbal memory (Bolognani, et.al.,  n.d.; Martins, 

Bolognani, Pompeia, Bueno, & Miranda, 2015). The internal reliability of the Wechsler 

Memory Scale ranged from .96 to .99, which indicates high reliably scores on these subtests 

(Buros Center for Testing, 2012). Wechsler designed this memory scale consisting of two 

separate stories (immediate and delayed) (Bolognani, et.al.,  n.d.). The test measures 

immediate memory (short-term memory), where the participant recall the story immediately, 

and delayed memory (long-term memory/working memory), as the participant needs to recall 

the story after 20-30 minutes (Bell, 2006). This is done to measure the preservation of the 

information (Bell, 2006). The stories contain 25 units each and 8 themes which has to be 

mentioned in order to get points (Martins, et al, 2015). The story has a general structure and 

contains 4 themes: presentation of character, conflict, worsening of situation / addition and 

solution to the circumstances (Martins, et al, 2015). In this study it took about 2-3 minutes to 

read the story for the participants. 

The Stroop task is used to examine and evaluate executive functions mainly selective 

attention (Vazan, Filcikova, & Mravec, 2017). The test consists of two conditions, when a 

color does not match the meaning of the word (incongruent) (e.g. the word “blue” is written 

with the colour red/ red ink) and when the color is the same as the meaning of the word 

(congruent) (the word “green” in the color green) (Vazan, et al., 2017). The person should 

ignore the word and name only the colour of the words they see but not read the word itself 

(Vazan, et al., 2017; Aupperle, Melrose, Stein, & Paulus, 2012). In this study were five 

Stroop conditions where each slide had different levels of difficulty. The participant received 
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5 sheets which contained 32 words each with font size 24 and with varying consistency 

between words and color of the words. It was divided into total incongruent (no words are in 

the right color), 30% congruent (30% of the words are in the right color), 70% congruent 

(70% of the words are in the right color), 100% congruent (100% of the words are in the right 

color) and one sheet of only black letters where the participant should read the words but not 

the color. 

The Digit span test, a subtest of the Wechsler Adult Intelligence Scale (Keiser, & 

Lowy, 1980), is a well-known task used to detect the working memory of individuals where 

they need to remember a certain series of numbers or letters, forward or/and backward 

(Aupperle, et al., 2012). The participant listens to simple numbers listed sequentially and 

needs to repeat them in right order (Gray, 2003). The series of numbers increases as the task 

becomes more difficult. The maximum length of numbers the participant reaches is called 

“span” (Gray, 2003). The load of working memory increases when Digit span task is 

performed as there is a lot of information that the individual needs to process (Aupperle, et 

al., 2012). In this study were two Digit span conditions, forward and backward. The Digit 

span forward contained 16 lines of numbers, from a series of two numbers to a series of nine 

numbers, where 2 lines contained the same number of numbers in a row. The Digit span 

backward also contained 16 lines of numbers, but from a series of two numbers to a series of 

eight. The first 4 lines contained a series of two numbers and in continuation there were 2 

lines in a row with the same number of numbers. The internal reliability of the Wechsler 

Memory Scale ranged from .96 to .99, which indicates high reliably scores on these subtests 

(Buros Center for Testing, 2012). 

The Posttraumatic Stress Disorder Checklis (PCL-5). PCL-5 is a self reported 

scale consisting of 20 items which according to the DSM-5 manual correspond to the 

symptoms of PTSD (Blevins, et al., 2015). The scale measures how much each PTSD 
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symptom has affected the individual over a month period which relates to his hard life 

experience (e. negative emotions like anxiety sensitivity, blame and reckless or self-

destructive behavior like suicidal thoughts) (Blevins, et al., 2015; Stanley, Hom, Spencer-

Thomas, & Joiner, 2017). Participants responses measured on 5-point Likert scale: 0 (not at 

all), 1 (a little bit), 2 (moderately), 3 (quite a bit) and 4 (extremely) (Blevins, et al., 2015). 

The individual's score are then calculated to see if the person suffers from PTSD. Those who 

score 33 points or higher on the PCL-5 scale are considered to suffer from PTSD (Blevins, et 

al., 2015). The PCL-5 addition was standardized and translated to Icelandic by the 

psychologist Berglind Guðmundsdóttir et al. (2015). 

Research design 

Participants‘ perfromance on the cognitive tasks was analysed in a 2 group (PTSD vs 

not PTSD) x 2 type of test (Digit forward vs backward; logical memory immediate and 

delayed recall) mixed ANOVA for the Digit task and logical memory. For performance on 

the Stroop task, participants‘ performance was analyzed in a 2 group (PTSD vs not PTSD) x 

5 stroop level (0-100% congruency and reading) mixed ANOVA for time and error 

separately. As this is a directional hypotheses the p value was devited by 2.  

Procedure 

Each participant was given a certain date and time that suited him to participate in the 

study. Participants signed an informed consent form for their participation and were made 

aware that this was an anonymous study. The participants started to take the Logical Memory 

test where they listened to a story which contained 25 units and 8 themes that the researcher 

read for them. They had to recall the story as accurately as they remembered it and received 

points for each unit and theme they were able to recall. Then the participants took the Stroop 

test, the levels of Stroop were randomized using latin square. The participants were asked to 

say the color of the words as fast as they could and the number of errors and time was 
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recorded. The next test they took was Digit span, forward and backward. The researcher read 

numbers in a row out loud and in the forward test the participants had to repeat the row as 

accurately as they remembered it. In the Digit span backward the participants had to say the 

number of the row in contrast to what the researcher read for them. If the participants could 

not say the series of numbers as they were supposed to, it was listed as an error, the test 

ended when the participants had two errors in a row. Then the participants had to recall the 

story in the Logical Memory test again, as accurately as they remembered it and received 

points for each unit and theme they were able to recall after 20-30 minutes had passed. 

Finally, the participants answered PCL-5 questions scale to see if they reached PTSD criteria. 

As this study was part of a larger one that examines factors that affect attention, memory and 

working memory, participants also took the following tests, the Ospan test which is a working 

memory test and answered PSS question list which measures anxiety. This study was 

conducted by three researchers who divided those 50 participants between themselves. The 

study always took place in the same examination room, the same measuring instruments were 

used on all participants and they were always submitted in exactly the same order for each 

participant. Three tests of seven submitted to the participants were used in this study to 

measure cognitive function including their answers from the PCL-5 questionnaire to measure 

PTSD symptoms.  

Results  

The aim of this study was to examine whether there would be a difference in cognitive 

functions between those who reached PTSD criteria and those who did not. Cognitive 

functions were measured with Stroop test, Digit span test and Logical Memory test. Data was 

analyzed in 2x2 mixed ANOVA for Digit Span and Logical Memory and 2x5 mixed 

ANOVA for Stroop performance, with group (PTSD and not PTSD) and type of cognitive 

test as the factors. The level of significance was set at alpha = .05. 
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Of the 50 participants, 48 valid answers were received, 13 participants reached PTSD 

diagnostic criteria, scored 33 points or higher on the Posttraumatic Stress Disorder Checklis 

(PCL-5) scale, and 35 did not as shown in figure 1. 

 

Figure 1. Score of the participants on the PCL-5 scale 

Stroop test – response time 

The Stroop test had five conditions where each slide had different levels of difficulty. 

Descriptive statistics, mean and standard deviation on the response time of the Stroop test for 

both groups, those who reach PTSD criteria and those who did not can be seen in table 1. 

There was little difference between groups in mean response time. The participants showed 

the fastest response time in the black ink slide (M = 15.92 sec) in both groups and worst time 

in the slide with 100% incongruency (M = 28.42 sec). Those who reached PTSD criteria had 

on average 2.05 seconds worse response time on the Stroop test compared to those who did 

not have PTSD. Furthermore, the response times between the Stroop tests was different 

depending on what test participants were taking, the less congruent, the longer it took to solve 

the Stroop test  (the Stroop effect) regardless of the group.  
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Table 1 

Mean response time and standard deviation on each slide of the Stroop-Color-Word task. 

 PTSD criteria N Mean Std. Deviation 

100% congruent 

 

Do not reach 

PTSD criteria 

27 22.11 

 

5.42 

Reach the 

PTSD criteria 

11 

 

19.82 

 

3.99 

 Total 38 21.45 5.10 

30% congruent 

Do not reach 

PTSD criteria 

27 26.81 

 

7.56 

Reach the 

PTSD criteria 

11 26.55 

 

5.85 

 Total 38 26.74 7.03 

70% congruent 

 

Do not reach 

PTSD criteria 

27 27.70 

 

8.53 

Reach the 

PTSD criteria 

11 28.55 

 

6.35 

 Total 38 27.95 7.88 

100% 

incongruent 

 

Do not reach 

PTSD criteria 

27 28.22 

 

7.13 

Reach the 

PTSD criteria 

11 28.91 

 

6.16 

 Total 38 28.42 6.79 

Black ink 

Do not reach 

PTSD criteria 

27 16.22 

 

4.52 

Reach the 

PTSD criteria 

11 15.18 

 

3.03 

 Total 38 15.92 4.13 

 

Data was analised by 2x5 mixed ANOVA and the results showed that there was a 

main effect for Stroop level as expected, F(4, 144) = 54.409, p < .001, participants responses 
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varied with the different Stroop task, demonstrating the stroop effect. However, the main 

effect of groups was not significant, F(1, 36) = .05, p = .41, and also the interaction effect 

between the variables groups and Stroop level was not significant, F(4, 144) = . 744, p = .28. 

Stroop test – errors 

Descriptive statistics, mean and standard deviation on the number of errors of the 

Stroop test for both groups, those who reach PTSD criteria and those who did not can be seen 

in table 2 below. There was little or no difference between groups in mean number of errors. 

Both groups showed the most number of errors in the slide with 100% incongruency (M = 

.84) and fewest errors in the black ink slide (M = .11). Those who reached PTSD criteria were 

on average with .3 more errors compared to those who did not have PTSD. It also shows the 

number of errors increases depending on how difficult the tests were, the less congruent, the 

more errors. 
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Table 2. 

Mean errors and standard deviation on each slide of the Stroop-Color-Word task. 

 PTSD criteria N Mean Std. Deviation 

100% congruent 

 

Do not reach 

PTSD criteria 

27 .22 

 

1.16 

Reach the 

PTSD criteria 

11 

 

.09 

 

.30 

 Total 38 .18 .98 

30% congruent 

Do not reach 

PTSD criteria 

27 .59 

 

1.72 

Reach the 

PTSD criteria 

11 .45 

 

.93 

 Total 38 .55 1.52 

70% congruent 

 

Do not reach 

PTSD criteria 

27 .70 

 

1.75 

Reach the 

PTSD criteria 

11 .36 

 

.51 

 Total 38 .61 1.50 

100% 

incongruent 

 

Do not reach 

PTSD criteria 

27 1.00 

 

2.67 

Reach the 

PTSD criteria 

11 .45 

 

.69 

 Total 38 .84 2.29 

Black ink 

Do not reach 

PTSD criteria 

27 .11 

 

.58 

Reach the 

PTSD criteria 

11 .90 

 

.30 

 Total 38 .11 .51 

The results of the 2x5 mixed ANOVA showed that there was a main effect of Stroop 

level, F(4, 144) = 2.882, p = .013, the number of errors varied with the type of Stroop test. 



POSTTRAUMATIC STRESS DISORDER EFFECTS ON COGNITIVE FUNCTION 17 

 

The main effect of groups was not significant, F(1, 36) = .266, p = .31 and also there was no 

interaction effect between groups and Stroop level, F(4, 144) = . 434, p = .39. 

Digit span test  

The Digit span test had two conditions, forward and backward, where participants had 

to recall series of numbers. There was a small difference in means between these two groups, 

those who reached the PTSD criteria (M =6.46, SD = 1.266) and those who did not (M =6.03, 

SD = 1.098), on Digit span forward. Those who reached PTSD criteria have higher mean than 

those who did not have PTSD in Digit span forward. However, the mean decreases with those 

who reached PTSD criteria (M = 3.92, SD = .76) on Digit span backward as well as with 

those who did not have PTSD (M = 4.37, SD =1.003). 

The results of the 2x2 mixed ANOVA showed that there was main effect for Digit 

span level, F(1, 46) = 104.979, p < .001. In general, participants did better on Digit span 

forward than Digit span backward. The main effect of groups was not significant, F(1, 46) = 

0.001, p = .978. However there was a significant interaction between groups and Digit span 

level, F(1 ,46) = 4.632, p = .019 (Figure 2).   



POSTTRAUMATIC STRESS DISORDER EFFECTS ON COGNITIVE FUNCTION 18 

 

 

Figure 2. Performance on Digit span forward and backward for those who reached PTSD 

criteria and those who did not. 

As can be seen in Figure 2, there is a crossover interaction between groups and level of Digit 

span with those who reached PTSD criteria doing better on Digit span forward compared to 

those who did not reache PTSD criteria, but the reverse is true for the harder task, Digit span 

backward. Those who reached PTSD criteria responded 2.54 levels lower on averaged on 

Digit span backwards than on Digit span forward while those who did not reach the PTSD 

criteria scored rather evenly between the tests.  

The Logical Memory test  

The Logical Memory test had two conditions, immediate and delayed, where 

participants needed to recall a story immediately after they heard it and again 20-30 minutes 

later. As shown in Figure 3 below, it appears that those who reached PTSD criteria show 

worse performance on both Logical Memory tests, immediate and delayed, compared to those 

who did not reach the PTSD criteria. Those who reached the PTSD criteria had relatively 

lower mean (M = 11.91, SD = 3.99) than those who did not reach PTSD criteria (M = 13.93, 
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4,37

6,46

3,92

1

2
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5

6

7

Forward Backward

Do not reach PTSD criteria Reach the PTSD criteria
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SD = 3.43) on the Logical Memory immediate. The mean decreased in the Logical Memory 

delayed with those who reached PTSD criteria (M = 10.73, SD = 4.00), responded 2.54 levels 

lower on averaged. While those who did not reach the PTSD criteria scored rather evenly 

between the tests (M =13.81, SD = 3.85). 

The results of the 2x2 mixed ANOVA showed that there was a main effect of Logical 

Memory level, F(1, 36) = 4.884, p = .017. People did better on immediate compared to 

delayed. The main effect of groups was also significant, F(1, 36) = 3.807, p = .030. Those 

who reached PTSD criteria did worse on the Logical Memory task. There was also a 

significant interaction between groups and Logical Memory level, F(1, 36) = 3.349, p = .038 

(Figure 3). 

 

Figure 3. Mean for those who reach PTSD criteria and those who do not on performance on 

Logical Memory test, immediate and delayed. 

As can be seen in Figure 3 the group who reached PTSD criteria did worse on the Logical 

Memory, in particular on the delayed recall compared to those who did not reach the PTSD 

criteria. 
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Discussion 

In this study the aim was to see if University students who reach PTSD criteria 

perform worse on various cognitive tests compared with those who did not have PTSD. The 

hypothesis that those who reach PTSD criteria would do worse on the Stroop test, Digit span 

test and the Logical Memory test along with a poorer processing time compared with those 

who do not reach PTSD criteria was partially supported. 

Mixed ANOVA, was used for data processing to explore if individuals who scored 33 

points or higher on the PCL-5 self-esteem scale would have worse results on the Stroop test, 

Digit span test and Logical Memory test. The results of this study showed that there was no 

difference in the performance on the Stroop test in terms of response time and error between 

groups. There was, however, a difference between the groups in the Digit span test where the 

performance of the groups was varied and showed crossover interaction between groups and 

level of Digit span. Those who reach the PTSD criteria showed worse performance in general 

on the Logical Memory test especially on delayed recall compared to those who did not 

reache PTSD criteria. 

There was little difference between groups in mean response time and number of 

errors between groups on the Stroop test in this study. The main effect of groups was not 

significant and also the interaction effect between the variables groups and Stroop level was 

not significant. Those who reached PTSD criteria had 2.05 sec worse response time and .3 

more errors on average on the Stroop test compared to those who did not reach PTSD criteria.  

The response times and errors between the Stroop tests was different depending on what test 

participants were taking, the less congruent, the longer it took to solve the Stroop test and the 

more errors were received (the Stroop effect) regardless of the group. However, a study by 

Flaks et al (2014) showed a difference between groups as the PTSD group showed worse 

performance on the Stroop test compared to the control group which is not in accordance 
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with the outcome of the current study. As stated in a review by Aupperle et al. (2012), 

previous studies have shown that those who reach PTSD criteria did worse on tests that 

measure memory function and attentional control which is not in accordance with the 

outcome of the current study. However, the severity of the PTSD symptoms may have a 

significant impact on how much PTSD affects memory function and attentional control, the 

higher the score the worse attentional control and memory function. This could indicate that 

those who score just above 33 points on the PCL-5 scale could therefore have a better 

attentional control and memory function than those scoring higher.  

This study showed that participants did better on Digit span forward than Digit span 

backward in general, which shows main effect for Digit span level. However, the main effect 

of groups was not significant. Those who reached the PTSD criteria performed better on 

Digit span forward compared to those who did not have PTSD. However, the mean decreased 

proportionally more with those who reached PTSD criteria on the harder task, Digit span 

backward, compared to those who did not which shows crossover interaction between groups 

and Digit span level. Those who reached PTSD criteria responded 2.54 levels lower on 

averaged on Digit span backwards than on forward while those who did not reach the PTSD 

criteria scored rather evenly between the tests. These results are consistent with the previous 

study by Flaks et al. (2014) which also showed that there were no significant differences 

between those diagnosed with PTSD and control group on the Digit span test. It was also 

found that those with PTSD felt the harder test, Digit span backward, relatively harder than 

the control group and are these findings in accordance with the current study. 

The results of the Logical Memory test showed that participants did better on 

immediate compared to delayed which shows a main effect of Logical Memory level. Those 

who reached PTSD criteria showed worse performance on both tests, immediate and delayed, 

compared to those who did not reach the PTSD criteria. The main effect of groups was 
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therefore significant. A significant interaction between groups and Logical Memory level was 

also found where the group who reached PTSD criteria did worse on the Logical Memory, in 

particular on the delayed recall, compared to those who did not reach the PTSD criteria. 

Those who reached the PTSD criteria responded lower on averaged on the delayed recall 

while those who did not reach the PTSD criteria scored rather evenly between the tests. These 

findings are in consistent with previous study by Aas et al. (2012) wich studied early trauma. 

It was found that individuals with PTSD symptoms showed worse cognitive function in 

selective attention as well as concentration and verbal intelligence. These findings are in 

accordance with the current study as there was a difference in cognitive function between 

those who reached PTSD criteria and those who did not in the Logical Memory test.  

The sample in this study were 50 University students, which could be considered 

limitations where the sample size is not large. On the other hand, since previous studies are 

usually using a clinical sample, it is considered to be strength in this study to view a general 

sample to compare with other studies.   

Previous studies are usually researching the relationship of PTSD symptoms with only 

one or two factors related to cognitive functions. It is important to examine all factors in 

cognitive function since PTSD can affect them all. Future studies are therefore necessary as it 

is still unclear what effects PTSD has on the individual, how much symptoms must be present 

in order to promote the reduction of cognitive function and what it is that maintains PTSD 

symptoms in individuals. It would also be interesting in the future to research why some 

individuals experiencing trauma develop PTSD while others do not.  
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