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 Abstract 
 

Introduction: Effect of executive function deficit among individuals with depression disorder are 

growing. Therefore, the purpose of this study was to compare the executive function among 

students with depression and without depression.  

Methods: Ex post facto method was used on 15 students with depression and 15 students without 

depression from students of academic year 2016- 2017 of Shiraz University who were selected 

through multi-stage random sampling. At first, 200 students were selected by multistage random 

sampling method from the all-undergraduate students and they have completed Beck Depression 

Inventory to select the subjects with depression and Millon clinical multiaxial inventory (MCMI III) 

in order to exclude subjects with personality disorder criteria. Then, students with depression were 

chosen. 15 students with depression and 15 without depression completed Wisconsin Card Sorting 

Test (WCST). The findings were analyzed through descriptive statistic, Multivariate variance 

analysis using SPSS version 16.  

Results: The sample ranged from 20-24 with an average age of 19.55. Results indicated that there 

are the difference between two groups in perseveration error (PE), total errors, and number of 

categories completed (P<0.05).  

Conclusion: Since deficits in cognitive performance and executive function might result in 

depression, attention to these factors to be modified is efficient.  
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      Introduction  

     Major Depressive Disorder (MDD) may 

first appear at any age, but the likelihood of 

onset increases markedly with puberty (1). 

Researchers have explained individuals with 

depression show deficits in cognitive 

performance and MDD is associated with a 

number of neuropsychological deficits (2). 

One aspect of cognition relevant to one’s 

capacity to negotiate daily life is executive 

function, which has been defined as that aspect 

of cognition affording the ability to deviate  

 

from a “default mode” of stereotyped behavior 

locked to environmental stimuli (3). Today, 

wide ranges of theories exist with regard to 

definitions of cognitive processes and suitable 

methods to measure executive functions (4). 

Miyake, Friedman, Emerson Witzki, 

Howerter, and Wager (5) introduced various 

theories concerning executive functions, 

including three dimensions of attention 

shifting, updating the working memory, and 

response inhibition. Studies have proposed that 

the effect of executive function deficit on 
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depression disorder is growing. Therefore, 

executive function deficit is most common 

features of MDD (6). 

Many studies have suggested that depression is 

associated with impairment in executive 

functions (7) and people with depression 

function with more deficit in executive 

function tests compared to healthy people (8, 

9). In other ways, depression results in poor 

cognitive skills relating to executive function. 

Therefore, the individual may struggle with 

abilities that are essential for EF components: 

volition; planning and decision making; 

purposive action; and effective performance. 

Executive functions deficits were important 

predictors of depression (10, 11). Hence, it 

may be essential for clinicians to consider the 

deficit measures of EF in order to deal with 

depression treatments. Davidovich & et al., 

(12) concluded that it may be beneficial to 

target executive functions in preventive 

programs for individuals at high-risk for 

depression. Cotrena, Branco, Shansis, Fonseca 

(13) showed that MDD Patients showed poor 

attention, low efficiency of executive 

processing. Project showed that there are 

executive dysfunctional in people with MDD 

(14-15). There are a number of studies that 

have showed the relationship between 

executive function deficit and MDD (16-18). 

Awareness and having knowledge about 

dimensions of depression and dependent 

variables may help improve society for solving 

problem. Evidence of cognitive dysfunction in 

depressive disorders is growing.  However, the 

neuropsychological profile of young adults has 

received only little systematic investigation, 

although depressive disorders are major public 

health problems for this age group.  

In fact, one of the most important gaps in 

existing knowledge is the lack of experimental 

and systematic prospective attention to the 

development of executive dysfunction. 

Therefore, considering the theoretical and 

research principles and the scarcity of 

information on the impact of executive 

dysfunction on depression in patients, we 

aimed to determine the effects of executive 

dysfunction on these people. In this context, 

relatively small numbers of studies have been 

conducted on understanding executive 

dysfunction induced by depression and the 

findings are largely equivocal. Also, review of 

the research literature concerning the study of 

the relationship between depression and 

executive dysfunction brings about 

controversial results. Some studies have found 

that depression is associated with deficiencies 

in executive functions (19-20). However, other 

studies did not observe these deficiencies and 

impairments in depressed people (21-22). It is 

very essential to assess the vulnerabilities 

using prospective programs, psychometric 

tools, and a sample of people in order to build 

a systematic scientific basis of etiology and 

development of depression, to inform people, 

and to employ empirically supported and 

preventive interventions. 

There is also a growing scientific consensus to 

show the importance of focusing on early 

diagnosis and treatment. Therefore, the present 

study aimed to compare the executive function 

and personality traits in students with 

depression and non- depressed students.  

 

    Methods  
    This descriptive research was based on Ex 

Post Facto Method. Data for the current study 

was collected from students at Shiraz 

University. At first, 200 students were selected 

by multistage random sampling method from 

the undergraduate students and they completed 

Beck Depression Inventory to select the 

subjects with depression and Millon clinical 

multiaxial inventory (MCMI III) in order to 

exclude subjects with personality disorders 

criteria. Moreover, participants were chosen 

by clinical interview. Then, we chose students 

with depression. The sample size was 

determined 15 participants for each group 

based on a pilot study (23). Students with 

depression and students without depression 

completed Wisconsin Card Sorting Test 

(WCST).  

In order to collect data, following instruments 

were administered: 

Millon clinical multiaxial inventory (MCMI 

III: . The MCMI III is a yes- no answered and 

175-item self-report questionnaire assessing 

personality disorder criteria. This inventory 

has 22 subscales. This inventory had been 
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translated to Persian and validity and 

reliability had been investigated (24). The 

scale’s test- retest reliability is 0/86. Internal 

consistency of BDI with Koder Richardson 20 

of 0.81 to 0.95 is reported in Iran (25).  

Beck Depression Inventory (BDI): The BDI 

is a 0-3 scale and 21 statements assessing 

distress associated with depression symptoms. 

The total score is the sum of all items. Whole 

scores range from 0 to 63 (26). The BDI has 

demonstrated good psychometric properties 

for psychiatric outpatients from 0.83 to 0.91 

(27). Internal consistency of BDI with 

Cronbachα of 0.96 was reported in Iran (18).  

Wisconsin Card Sorting Test (WCST): 

WCST is a widely-used neuropsychological 

measure of EF, particularly set-shifting (28). 

Three outcome measures of the WCST 

included: Perseverative Errors (PE) happens 

when same answers repeated regardless of 

stimulus and Categories Completed (CC) are 

the consequence of every categories 

accomplished by the order of the task 

requested indirectly (29). Naderi (30) 

examined Wisconsin Sorting Card test in 

Iranian population, reported test-retest 

reliability to be 0.85  

 

   Results  
   The ages of the sample ranged from 20-24 

with an average age of 19.55. The study 

sample consisted of 30 students, including 11 

(36.7%) girls and 19 (63.6%) boys in Shiraz. 

Furthermore, the study sample consisted of 30 

students, including 15 (50%) depressed 

students and 15 (50%) non- depressed students 

in Shiraz. Also, 20.6% of the student s
’
 fathers 

were employee, 66.5% have free jobs, 6.4% 

were doctor and 0.5% have no job.  

Table 1 shows the mean, standard deviation of 

scores of executive function in students with 

depression and non- depressed students. 
 

 

Table 1. The mean and standard deviation of research variables 

Variables Depressed students Non- Depressed students 

 Mean Standard deviation Mean Standard deviation 

Perseveration error (PE) 13.00 6.04 4.40 2.16 

Number of complete 

(N.O.C) 

4.53 1.55 5.87 0.35 

Total errors (ΣE) 32.20 24.10 6.07 1.90 

  

To assess the difference between two groups 

in terms of research variables, independent T- 

Test analysis has been applied. Results of table 

2 indicate that there are the differences 

between two groups in all of variables in this 

study.  

 
Table 2. Comparison of executive function in university 

students with / without depression 

Variables  

 

T 

 

Df P 

Perseveration 

error (PE) 

1.93 98 0.001  

 

Number of 

complete (N.O.C) 

2.70 98 0.000  

 

Total errors (ΣE) 6.81 98 0.000  

 

    Conclusion    
     The purpose in this project was comparison 

of the executive function and personality traits 

in students with depression and non-depressed 

students. Results showed that students with 

depression in comparison with non- depressed 

students have higher perseveration error and 

total errors, and lower number of complete 

(P<0.05).  

According to the results, when an individual 

suffer from depression, not only cognitive and 

emotional expressions are disrupted, some 

aspects of cognitive processes that somehow 

are more invisible than other symptoms seem 

to have deficits. These aspects are related to 

abilities to intend, plan, make decision, act 

purposively and perform effectively. As the 

most complex of behaviors, executive 

functions are intrinsic to the ability to respond 

in an adaptive manner to novel situations and 

are also the basis of many cognitive, 

emotional, and social skills.  

Studies confirming the relationship between 

executive dysfunction and depression are 

based largely on comparisons between specific 

diagnostic groups (31). The other studies 

showed that executive function impairments 

may be related to current and past severity 
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and/or chronicity in those with MDD (32, 33) 

that is concordant with the present study. In a 

theoretical review on depression, Nakano & et 

al (34) showed that executive dysfunction are 

the most substantial variables. These executive 

dysfunction processes implicated aberrant in 

depression.  

Findings of that review admits the role of 

executive dysfunction and personality traits 

access to internal states and biased attention 

(35, 36), that is concordant with the present 

study. Letkiewicz et al. (37) acknowledged 

that executive function deficits in daily life 

prospectively predicted to increase depressive 

symptoms. Rogers & et al. (38) examined the 

role of executive dysfunction in depression. 

They stated that inflammatory factors such as 

personality traits and the other variable could 

act on the brain and result in the executive 

function. Patients with MDD performed worse 

than control participants in cognitive functions 

(39). Therefore, Considering the deficit 

measures of EF is essential for clinical use in 

order to deal with depression treatments. For 

instance, it might be useful for selecting the 

right technique and more compatible treatment 

plan. 

The limitation of this study was that the 

samples were selected only from Shiraz city. 

The other limitation was the small sample size 

and just used questionnaires. Therefore, for 

further studies, it is suggested that subjects 

would be selected from different cities and 

even villages. Also, using interviews help 

researcher for accessing better result and good 

information. In addition, it is suggested that 

researchers use the other appropriate 

questionnaires.  The results of this study may 

not generalize to geriatric or lower-functioning 

populations. Future research should endeavor 

to elucidate the synergistic impact of comorbid 

depression on executive functioning (40). 

Indeed, there is some evidence that anxiety 

compounds the effects of depression on 

memory performance (41); therefore, we 

should pay attention the other variables. Also, 

further research with larger samples is needed 

to address this issue.  
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