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SUMMARY

Objective: In this study, the losses of neurocognitive function caused by the use of cannabis and synthetic cannabinoids were studied on specific 
cognitive areas (attention and working memory, executive functions, visuospatial perception, learning and memory, planning and problem solving, 
word naming) and were described in comparison with healthy controls (control group). 

Method: In this study, while 52 participants who applied to Ege University Faculty of Medicine Department of Mental Health and Mental 
Disorders Drug Addiction Treatment Center Clinic between March 2015 – February 2017 and used cannabis at least for one year in the past 
and 51 participants who used synthetic cannabinoids for at least one year in the past were participant groups with a history of substance use; 57 
staff/student of Ege University with no history of any substance use were participants of the control group. The research sample consisted of 160 
participants. The sample group consisted of 160 men aged 18-35, and also 16 participants aged 36-54 were involved in the study in order to observe 
neuropsychological functions that changed with age. Stroop Test for attention area, Raven Standart Progressive Matrices Test for executive functions 
area, Line Orientation Test and Cancellation Test for visuospatial perception area, Serial Digit Learning Test and Öktem Verbal Memory Progresses 
Scale for learning and memory area, The Tower of London Test for planning and problem solving skill, Boston Naming Test for word naming area 
were used.

Results: In this study, while the lowest perfomance on the ability of focused attention, visuospatial cognition, visual scanning, orientation, sustained 
attention, general ability, short-term memory, learning, long-term memory, word naming was shown by the participants with a history of synthetic 
cannabis use, the participants with a history of cannabis use had the lowest performance on the ability of response rate, perseveration, conceptualizing, 
abstract thinking, changing sets, recognition. Participants’ history of substance use did not affect the ability of planning and problem solving.

Conclusion: In conclusion, this study suggests that the addition of cognitive rehabilitation programs to medical and psychosocial improvement 
studies carried out in the field of addiction will increase the success.
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INTRODUCTION

Cannabis is an addictive substance that has been known since 
time immemorial. Currently, it is the most widely abused 
illicit substance in the world (Taçı and Uzbay 2006; UNODC 
2021). Cannabis use leads to various neurocognitive disorders. 
Cannabis negatively affects the transmission of a certain word 
or a certain story by being recalled to memory. The problem 
is associated with the recall of information that has been 
learned and stored in memory for a short time, that is, short-
term memory. In the case of intoxication with cannabis and 
its derivatives, a state of “temporal disintegration” occurs. This 

is a case of loss of the ability to keep in mind and coordinate 
information for a purpose. When an information stored in the 
brain is needed for any period of time, this information is lost 
as soon as it is needed to be used (Weil and Zimberg 1969; 
Adel and Alexander 2021). A condition similar to Korsakoff ’s 
psychosis, which is observed in alcoholics, develops in people 
who abuse cannabis preparates for a long time. Memory 
disorders and deterioration of time-space perception are the 
main symptoms of this condition (McKim 2000). In those who 
use cannabis and its derivatives, problems with maintaining 
vigilance and attention occur during the performance of tasks 
that require more than fifty minutes of attention. Difficulties 

How Do Cannabis and Synthetic Cannabinoids Affect 
Neurocognitive Functions? 

2 
Hande ÇELİKAY SÖYLER1 , Ayşe Ender ALTINTOPRAK2 , Ebru ÖZTÜRK ALDEMİR3

https://orcid.org/0000-0001-6735-1321
https://orcid.org/0000-0002-3957-2263
https://orcid.org/0000-0002-3808-1956


234

are also observed when they focus on a certain topic (McKim 
2000). Cannabis negatively affects the performance associated 
with the performance of tasks that require special attention 
according to the dose taken, the way it is used, and the 
sensitivity of the person using it. Confusion occurs in people 
who use cannabis, and one of the most important reasons for 
this is that the substance disrupts hand-eye coordination. Other 
findings that show cannabis use negatively affects cognitive 
skills can be listed as follows: weakness in decision-making 
skills (Gonzalez et al. 2012; Tamm et al. 2013), difficulties in 
remembering (Pope et al. 2001), difficulty in visual and verbal 
memory (McClure et al. 2015), attention, working memory, 
and poor performance in executive functions (Thames et al. 
2014), information processing, response time, and impairment 
of motor functions (Hope et al. 2016), low functioning in 
neurocognitive skills with an increase in the number of doses 
used (Bolla et al. 2002), complex attention difficulties (Price 
et al. 2015), impaired driving skills (Desrosiers et al. 2015), 
impairment of memory tasks (Piper et al. 2014). 

Synthetic cannabinoid (SC) was first produced in 
laboratory environment for medical purposes in the 1990s 
(Huffman et al. 1994). However, over time, SC started 
to be used under the name of “legal drugs” due to its 
psychoactive effects and its use became widespread (Hoyte 
et al. 2012). Since 2009, SC accounts for 24% of the 251 
newly identified new psychoactive substances (UNODC 
2013). SC can have different effects on those who use it.  
In some people, symptoms such as excessive sedation 
(drowsiness and sleepiness), passing out, becoming 
numb, and impaired time-space perception are seen, also,  
in some people, it can cause symptoms such as excessive 
delusions that mimic schizophrenia, agitation, self-harm, and 
having realistic dreams (Uzbay 2015). On the other hand, 
sudden brain hemorrhages, heart attacks, and related deaths 
are also observed after SC use. This is due to the fact that 
some substances present in the mixture severely stimulate the 
cardiovascular system, excessively raise blood pressure, and 
increase the number of heartbeats, which can cause serious 
rhythm disturbances (Uzbay 2015). Synthetic cannabinoids 
are involved in 45.8% (301) of the 657 substance-related 
deaths in Turkey in 2018. Of the 301 deaths by synthetic 
cannabinoids, 147 (48.8%) deaths were caused by this 
substance alone (Turkish Drug Report 2019).

Although the knowledge about SC is increasing, the 
heterogeneous structure of the substance used and the variety 
of SC derivatives, the variety of clinical effects that occur, the 
fact that only some SC derivatives can be detected in urine 
tests and that these tests have not become widespread, the 
constant addition of new SC derivatives to products on the 
market challenge clinicians working in this field. Extensive 
epidemiological studies of SC are needed. In particular, 
it is necessary to determine the behavioral, cognitive, and 
physiological effects of SC and its long-term consequences, to 
reveal the relationship between blood and urine levels under 

the influence of substances (Lank et al. 2013). Therefore, 
it is not known in which areas of neurocognitive function 
and to what extent the neurocognitive function losses of 
individuals with SC use are. Within the scope of this study, 
the differences in the neurocognitive skills of individuals 
with a history of cannabis and SC use compared to healthy 
individuals without a history of substance use were examined. 
In addition, the cognitive skills of individuals with a history 
of cannabis and SC use were also compared.

METHOD

Participants

The sample of the study is the individuals who applied for 
treatment to Ege University Medical School Department 
of Substance Treatment Center between the dates of March 
2015 – June 2017 and met the criteria for participation in the 
study, and 160 individuals who work at Ege University and 
meet the criteria for participation in the control group in the 
study, who voluntarily accepted participation after reading 
the Informed Consent Form. Although the age range was 
determined as 18-35, sixteen participants in the age range of 
36-54 were included in the study in order to see the age-based 
changes in neuropsychological functions. Characteristics 
such as having a mental disability, having a psychiatric co-
diagnosis and treatment process other than addiction, having 
a neurological disorder, and having a history of head trauma 
in the past constituted the exclusion criteria of the study.

Participants With a History of Cannabis Use

These participants have reported that they had been using 
cannabis for at least a year prior to their treatment period. All 
of the participants (n=52) were male, and the average age was 
27.76 (SD=6.54).

Participants with a History of Synthetic Cannabinoid Use

These participants have reported that they had been using 
synthetic cannabinoids for at least a year prior to their 
treatment period. All of the participants (n=51) were male, 
and the average age was 24.72 (SD=4.83).

Participants Without Substance Use

These participants have reported that they had not used 
any illegal substances in the past. All participants were male 
(n=57) and the mean age was 27.07 (SD=7.23).

Material and Pattern

Sociodemographic Information Form

In addition to demographic information, substance use 
history, criminal history, and DSM-V Substance Use Disorder 
diagnostic criteria were included in the sociodemographic 
information form.
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Raven Standard Progressive Matrices Test (RSPM)

Raven Standard Progressive Matrices (RSPM) measures 
analytical thinking, problem-solving, regular thinking, 
and abstraction, as well as the speed of mental activity. It 
is accepted that the test measures the ability to study, think 
regularly and correctly, mental skills, and speed of activity, 
regardless of academic achievement or verbal ability. Due 
to listed characteristics, the RSPM is classified as a general 
aptitude test in the literature (Kiriş and Karakaş 2014). The 
test-retest reliability coefficients calculated for the sub-tests 
of the RSPM range between 0.55 and 0.93 (Khalek 1988). 
The test-retest reliability of the Turkish form of RSPM on 
59 healthy subjects in the 18-22 age range was found to be 
0.79 (Karakaş et al. 1996). The correlation of RSPM with the 
WAIS-R (Wechsler Adult Intelligence Scale-Revised) used in 
adults varies between 0.75-0.85 (Raven et al. 1993).

Benton Judgment of Line Orientation Test (BJLOT)

It is accepted that the Judgment of Line Orientation Test 
(JLOT) measures visual-spatial perception (visuospatial 
perception). It is thought that the JLOT, which measures 
visual-spatial perception, is related to orientation and 
visualization (Karakaş and Dinçer 2011). It was developed by 
Benton et al (Benton et al. 1978) and a validity and reliability 
study was conducted in Turkish society (Karakaş 2006).

Stroop Test TBAG Form 

The main feature that the Stroop Test measures is the ability 
to change the perceptual setup and response under the 
disruptive influence. Other features include the speed of 
information processing and attention (Lezak 1983; Decak 
1995; Spread and Strauss 1991). The phenomenon known 
as the Stroop-disrupting effect (interference) arises from the 
inability to observe; it takes a longer time to name colors than 
to read words that express colors (MecLeod 1991; Santos and 
Montgomery 1962). The test-retest reliability of the Stroop 
Test TBAG Form was calculated at intervals of twelve months 
and over sixty-five subjects. The correlation coefficients of 
completion time scores were found to be high and significant 
for all parts. The highest correlation coefficient (r=0.88, 
p<0.01) was obtained for Part 4, where the colors of neutral 
words were said. The relatively highest reliability coefficients 
(0.56, p<0.01) were obtained for the speed score, which is 
identical to the completion time score of Part 1. The reliability 
coefficients of other sections varied between 0.26 and 0.88. 
As a result of the factor analysis conducted within the scope of 
the validity study, three factors with eigenvalues greater than 
one were found, which were found to explain 89.8% of the 
total variance (Karakaş et al. 1999).

Serial Digit Learning Test (SDLT)

In the Serial Digit Learning Test (SDLT), the exact learning 
status of the number sequence is examined and the number 
of repetitions a person can achieve is measured. Memory is 

considered in SDLT; however, a distinctive feature of SDLT is 
that it also measures learning ability. SDLT involves learning 
nine different numbers sorted selectively in the correct 
sequence (Karakaş and Karakaş 2001). The standardization 
studies of SDLT in Turkish culture were carried out by 
Karakaş et al. (Karakaş et al. 1996). Validity studies conducted 
in this context have shown that the Turkish form of the 
neuropsychological tests in question is also generally related 
to learning ability (Genç-Açıkgöz and Karakaş 1996).

Wisconsin Card Sorting Test (WCST)

The first form of the Wisconsin Card Sorting Test (WCST) 
was developed by Berg in 1948, and Heaton gave the final 
form to the test. The standardization of the test for the adults 
of Turkey was carried out by Karakaş et al. (Karakaş 2006; 
Karakaş et al. 1999). WCST is accepted as an executive 
function test in the field literature. Studies on adult Turkish 
samples have revealed that WCST scores measure two main 
characteristics: flexibility/repetition, and conceptualization/
examination (Karakaş 2006). The WCST consists of two 
decks of cards consisting of four stimulus cards and sixty-four 
Response Cards. The cards measuring 7.0x7.0 cm each have 
different colors (blue, red, yellow, and green) and amounts 
(one, two, three, and four) of shapes (plus, circle, star, and 
triangle). In WCST, the task that the subject must perform is 
to match the response cards with the stimulus cards that he/
she considers appropriate. The appropriate matching category 
is sorted as color, shape, quantity, color, shape, quantity, 
and after consecutive correct matches, the test proceeds to 
the next category. The subject is not told what the correct 
matching category is, but feedback is given to him/her about 
the accuracy of his/her reaction (Yalçın and Karakaş 2008).

Cancellation Test (CT)

It is accepted that the Cancellation Test (CT) measures 
constant attention, that is, vigilance. CT subtests, which 
include the regular or irregular distribution of letters or shapes, 
are called Regular Letters, Irregular Letters, Regular Shapes, 
and Irregular Shapes. The highest score that can be obtained 
from each subtest of the CT Turkish Form is sixty (Satier et 
al. 1994; Masulam 1985). In this study, the Turkish Form of 
CT, the standardization of which was completed by Karakaş 
and Başar (Karakaş and Saşar 1993), was used (Karakaş et al. 
1996). In the reliability study conducted with the test-retest 
method with an interval of nine months in the adult sample 
of the CT Turkish Form (Cantez and Decapulu 1996), the 
correlation coefficients obtained for the time scores which 
were calculated from four subtests ranged from 0.80 to 0.81. 
The reliability coefficients calculated for the four sub-tests in 
the scores of the number of marked targets, the number of 
missed targets, and the total number of errors were within the 
range of 0.32- 0.57. These findings prove that the CT Turkish 
Form is a reliable measurement tool, especially in terms of 
duration scores. 
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Verbal Memory Progresses Scale (Ö-SBST)

The Verbal Memory Progresses Scale is a test developed for 
the multifactorial investigation of verbal learning and verbal 
memory functions (Tanör 2011). During the test, fifteen 
words are read and sorted in an unrelated way. The subject is 
asked to repeat the words that they remember. A total of ten 
trials are conducted this way. The test is terminated when the 
subject remembers all fifteen words correctly. Forty minutes 
after the test is terminated, the subject is asked to once again 
repeat the words they remember (Demir and Çelikel 2011). 
Reliability and validity studies of the test were conducted in 
the adult Turkish sample (Tanör 2011). Within the scope of 
this study, Ö-SBST A-List was used.

Tower of London Test (TOLT)

The Tower of London Test (TOLT) measures managerial 
planning and problem-solving skills. In the original version 
of the Tower of London Test, there are three disks of the 
same size which are red, blue, and green. The goal is to move 
the disks from the start sequence to the target sequence 
(Tunstall 1999). In the study, the Drexel University Tower 
of London Test (Tower of London – Drexel University 
TOL (DX)) (Culbertson and Zillmer 2001) was used to 
measure the problem-solving skills of the participants. The 
measurement includes ten problems of increasing difficulty. 
The total number of move points made to solve each problem 
consists of the total correct score, start time, execution time, 
rule violation points, and time violation points. Atay and 
Cihan (2007) conducted a reliability study on adults with 
the Turkish norms of the Drexel University Version of the 
Tower of London Test. It was found that the measurements 
of the Drexel University Version of the Tower of London Test 
showed a good level of test-retest reliability coefficients (the 
lowest 0.45, the highest 0.75).

Boston Naming Test (BNT)

The form of the Boston Naming Test, adapted for Turkish 
culture, is used to evaluate language functions. The test consists 
of pictures ranging from very well-known objects to objects 
that are increasingly becoming more difficult to recognize. 
The subject is asked to tell what is happening by looking at the 
picture. Correctly recognized ones are recorded as 1 point. A 
sixty-word list is used in its long-form (Tanburoğlu 2014). Kurt 
et al. carried out the adaptation, normalization, and reliability 
studies of the Boston Naming Test into Turkish culture. The 
test-retest reliability coefficients of the Boston Naming Test 
Turkish Form varied from 0.81 to 0.87; the Cronbach Alpha 
coefficient was found to be 0.90 for Self-Naming and 0.81 for 
Semantic Clue Naming (Kurt et al. 2016). 

Procedure

The application was carried out in three stages and morning 
hours were preferred to eliminate the effect of fatigue. In 

the first stage, the sociodemographic information form was 
applied to all participants. In the second stage, RSPM was 
applied as the first one of the neuropsychological tests, and 
since it is one of the tests used to determine the general ability 
level, it was planned that those who scored 2SS behind the 
norm group values in the test whould be excluded from 
the application. No participant was excluded from the 
application because all participants received points from the 
RSPM within the normal limits of the norm group. In the 
third stage, the other test were applied, taking care not to 
apply two neuropsychological tests measuring similar skill 
sets consecutively in order to prevent repetition. The data 
were collected by using the following methods: Judgment 
of Line Orientation Test (JLOT), Stroop Test (ST), Serial 
Digit Learning Test (SDLT), Wisconsin Card Sorting Test 
(WCST), Cancellation Test (CT), Verbal Memory Progresses 
Scale (SA-SBST), Tower of London Test, Verbal Memory 
Progresses Scale A Form Recall Application, Boston Naming 
Test. All of the applications were made individually and 
the applications were completed by taking a break two or 
three times on the account that they have application times 
ranging from about 1.5 to 4 hours. All applications were 
performed in the Psychometry Laboratory of the Substance 
Abuse Treatment Center Polyclinic of the Department of 
Mental Health and Diseases of the Faculty of Medicine of the 
Ege University. Due to the fact that the neuropsychological 
testing of a participant could not be completed, the results of 
the participant could not be included in the statistics.

Ethical Approval

An informed consent form was given to the participants 
before the application began and they were taken into 
practice following their participation requests. Participants 
who requested screening for substances in the urine were 
asked to share the results of the urine test on a voluntary 
basis. Ethical approval of the study was obtained from the 
Ege University Clinical Research Ethics Committee (Ethics 
Committee Approval No. B.30.2.EGE.0.20.05.00/OY/1028 
with the decision number 15-6.1/14).

Statistics and Data Analysis

The data of the study were logged into the SPSS (Statistical 
Package for The Social Science) 18.0 package program and the 
analyses were performed in a computer environment in this 
program. The suitability of the data to normal distribution 
was examined by the Kolmogorov-Smirnov test, and the 
assumption of normality in terms of most variables could not 
be met. Triple group comparisons of education, the amount 
of daily smoking, daily standard number of alcoholic drinks, 
Stroop time, RSPM, WCST, JLOT, CT, SDLT, Ö-SBST, 
LK ve BAT variables were made with Kruskal-Wallis; binary 
group comparisons of working status, country of residence, 
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year loss, duration of substance use, date of the most recent 
substance use, the longest time without substance use variables 
were made with Mann-Whitney U and posthoc analyses of 
triple group comparisons were made with Tamhane’s T2 test.

RESULTS

Characteristics of the Sample and Substance Use 
Histories

The sociodemographic information and substance use 
histories of the participants are given in Table 1. The average 
age of the participants differed significantly in terms of the 
three groups (χ² κ-W: 6.508, p<0.05). The youngest group 
are participants with a history of SC use (Avg:24.72±4.83). 
The groups of participants showed significant differences in 
terms of educational level (χ² κ-W: 59.413, p<0.001). 51.8% 
of the control group graduated from high school and 42.9% 
from university. No significant differences were observed 
among the groups in terms of the employment status of the 
participants, their places of residence and whether they lost 
years during their educational life (χ² κ-W: 5.479, p>0.05; 

χ² κ-W: 5.174, p>0.05; χ² κ-W: 5.922, p>0.05). While there 
was a significant difference between the groups in terms of 
daily smoking frequency (χ² κ-W: 17.948, p<0.001), the 
highest daily cigarette consumption was in participants 
with a history of SC use (Avg:23.58±13.32). There was 
a significant difference between the groups in terms of the 
standard number of alcoholic drinks consumed per day (χ² 
κ-W: 20.441, p<0.001). 36.5% of the group with a history of 
cannabis use and 46.9% of the group with a history of SC use 
consume seven or more standard drinks daily, while 15.7% 
of the control group consume seven or more standard drinks 
daily. No significant differences were observed between the 
groups in terms of the variables such as how many months 
the substance had been used, the maximum number of days 
without using the substance, and how many days have passed 
since the last substance use (χ² U: 1056, p>0.05; χ² U: 1192, 
p>0.05; χ² U: 643, p>0.05). It was determined that the 
cannabis group had been using the substance for an average 
of 90.9 (77.89) months, and the SC group had been using the 
substance for an average of 6 (49.44) months. It was found 
that the cannabis group’s longest time to stay clean was an 

Table 1. Sociodemographic Information and Substance Use Histories of the Participants

Cannabis Synthetic Cannabinoid Control P

N (Male) 52 (32.7%) 51 (31,9) 57 (35.2%)

Age, mean (SD) 27.76 (6.54) 24.72 (4.83) 27.07 (7.23) P<0.05

Education

Primary School Graduate 15 (28.8%) 7 (13.7%) 0 (0%) P<0.001

Secondary School Graduate 15 (28.8%) 30 (58.8%) 3 (5.4%)

Highschool Graduate 16 (30.8) 14(27.5%) 29 (51.8%)

University Graduate 6 (11.5%) 0 (0%) 24 (42.9)

Working Status

Employed 40 (76.9%) 30 (58.8%) 32 (57.1%) p>0.05

Unemployed 12 (23.1%) 21 (41.2%) 24 (42.9%)

Residence

With family 43 (82.7%) 43 (84.3%) 38 (67.9%) p>0.05

Other 9 (17.3%) 8 (15.7%) 18 (32.1%)

Gap Year

Yes 26 (51%) 30 (58.8%) 20 (35.7%) p>0.05

No 25 (49%) 21 (41.2%) 36 (65.3%)

The average amount of smoking per Month (SD) 17.60 (8.12) 23.58 (13.32) 12.50 (10) P<0.001

The Number of Standard Alcohol Drinks per Month

1-2 12 (23.1%) 7 (14.3%) 24 (47.1%) P<0.001

3-4 10 (19.2%) 7 (14.3%) 13 (25.5%)

5-6 11 (21.2%) 12 (24.5%) 6 (11.8%)

7 and more 19 (36.5%) 23 (46.9%) 8 (15.7%)

Average Duration of Substance Use (Month) (SD) 90.9 (77.89) 61(49.44) - P>0.05

The Average Time (Day) Without Using the Substance (SD) 216.38 (369.65) 143.59 (190.33) - P>0.05

Average Time of Last Substance Intake (Day) (SD) 42.58 (56.07) 71.81 (150.64) - P>0.05
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average of 216 (369.65) days and last substance use was an 
average of 42.58 (56.07) days ago; while it was found that the 
SC group’s longest time to stay clean was an average of 143.59 
(190.33) days and last substance use was an average of 71.81 
(150.64) days ago. 

Attention Skills

Within the scope of attention skills, the Stroop Test 
performances of the participant groups were compared. The 
scores of Stroop Time 1, Stroop Time 4, and Stroop Time 
5 were significantly different in terms of the participants’ 
substance use histories (Respectively χ² κ-W: 6.511, p<0.05; 
χ² κ-W: 12.653, p<0.05; χ² κ-W: 13.957, p=0.001). Healthy 
controls at Stroop Time 4 scored significantly higher than 
substance-using groups and healthy controls at Stroop Time 
5 scored significantly higher than the SC group (Table 2).

Administrative Functions and Working Memory

The RSPM and WCST performances of the participant 
groups were compared within the scope of administrative 
functions and working memory skills. It was found that there 
was a significant difference between the total scores of the 
participants and the RSPM (χ² κ-W: 47.288, p<0.001). It was 
found that the participants with a history of SC use had the 
lowest average (Table 3).

According to participants, substance use history WCST 1 
(Number of total responses), WCST 2 (Wrong number of 
total), WCST 4 (The number of categories completed), 
WCST 5 (Total number of perseverative responses), WCST 

6 (Total number of perseverative errors), WCST 7 (Total 
number of non-perseverative errors), WCST 8 (Percentage of 
perseverative errors) and WCST 11 (Conceptual-level of the 
response as a percentage) a significant differentiation between 
the scores was obtained (Respectively χ² κ-W: 34.900, 
p<0.001; χ² κ-W: 32.585, p<0.001; χ² κ-W: 18.266, p<0.001; 
χ² κ-W: 26.268, p<0.001; χ² κ-W: 26.384, p<0.001; χ² κ-W: 
31.644, p<0.001; χ² κ-W: 22.830, p<0.001; χ² κ-W: 20.612, 
p<0.001). In terms of RSPM and the variables WCST 1, 
WCST2, WCST4, WCST5, WCST6, WCST7, WCST 11, 
cannabis and the SC group significantly underperformed 
healthy controls (Table 3).

Visual-Spatial Perception

Within the scope of visual-spatial perception skills, the JLOT 
and CT performances of the participant groups were compared. 
The results of the Kruskal Wallis Test according to the JLOT 
total scores of the heavily used substance classification of the 
participants in the past are given in Table 4. Accordingly, it 
was found that there was a significant difference between the 
groups of participants grouped according to their substance 
use history and the JLOT total scores (χ² κ-W: 21.141, 
p<0.001). It is observed that the JLOT total scores of the 
participants with a history of substance use were significantly 
lower than those of the healthy controls. 

The CT scores (total duration, total number of true, total 
number of false, total number of false markings) differ 
significantly in terms of the participants’ substance use 
history (Respectively χ² κ-W: 12.248, p<0.01; χ² κ-W: 

Table 2. Comparison of Stroop Time Points according to Participants’ Substance Use History

N Rank Average χ² κ-W P Difference
St

ro
op

 T
im

e 
Po

in
ts

Stroop Time 1

Cannabis 52 78.33

6.511* P<0.05SC 50 91.86

Control 56 69.55

Stroop Time 2

Cannabis 52 85.36

5.527 P>0.05SC 50 86.17

Control 56 68.11

Stroop Time 3

Cannabis 52 80.64

2.098 P>0.05SC 50 86.37

Control 56 73.60

Stroop Time 4

Cannabis 52 81.75

12.653* P<0.05

1-3

SC 50 95.61 2-3

Control 56 64.16

Stroop Time 5

Cannabis 52 80.35

13.957** P=0.001SC 50 97.24 2-3

Control 56 63.98

*p<0.05   **p<0.01 
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Table 3. Comparison of RSPM and WCST Points according to Participant Groups

N Rank Average χ² κ-W P Difference

RSPM 
Total Points Group Of Participants

Cannabis 52 67.89

47.288*** P<0.001

1-3

SC 51 55.70 2-3

Control 56 113.38

W
C

ST
 P

oi
nt

s

WCST 1

Cannabis 52 92.51

34.900*** P<0.001

1-3

SC 51 98.10 2-3

Control 56 51.88

WCST 2

Cannabis 52 94.19

32.585*** P<0.001

1-2

SC 51 96.52 1-3

Control 56 51.76

WCST 3

Cannabis 52 74.65

5.119 P>0.05SC 51 92.00

Control 56 74.02

WCST 4

Cannabis 52 70.12

18.266*** P<0.001

1-3

SC 51 69.41 2-3

Control 56 98.81

WCST 5

Cannabis 52 93.71

26.268*** P<0.001

1-3

SC 51 93.85 2-3

Control 56 54.65

WCST 6

Cannabis 52 93.69

26.384*** P<0.001

1-3

SC 51 93.93 2-3

Control 56 54.59

WCST 7

Cannabis 52 92.26

31.644*** P<0.001

1-3

SC 51 97.87 2-3

Control 56 52.33

WCST 8

Cannabis 52 96.76

22.830*** P<0.001

1-3

SC 51 88.39

Control 56 56.78

WCST 9

Cannabis 52 82.10

4.154 P>0.05SC 51 88.16

Control 56 70.60

WCST 10

Cannabis 52 74.85

1.386 P>0.05SC 51 85.51

Control 56 79.75

WCST 11

Cannabis 52 67.87

20.612*** P<0.001

1-3

SC 51 67.67 2-3

Control 56 102.48

WCST 12

Cannabis 52 75.14

4.619 P>0.05SC 51 90.30

Control 56 75.12

WCST 13

Cannabis 52 74.30

2.671 P>0.05SC 51 69.43

Control 56 83.20

***p<0.001
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22.655, p<0.001; χ² κ-W: 24.639, p<0.001; χ² κ-W: 17.240, 
p<0.001). Participants with a history of substance use 
significantly underperformed compared to healthy controls 
in terms of the CT duration variable, while the SA group 
significantly underperformed compared to healthy controls 
in terms of the CT true and CT false variables. In terms of 
the CT mismarking variable, the cannabis group performed 
significantly lower than the healthy controls (Table 4).

Learning and Memory

Within the scope of learning and memory skills, the SDLT 
and Ö-SBST performances of the participant groups were 
compared. The total score of SDLT and the number of SDLT 
trials showed significant differences in terms of participants’ 
substance use histories (Respectively χ² κ-W: 19.141, 
p<0.001; χ² κ-W: 16.415, p<0.001). Healthy controls 
performed significantly higher than the other two groups 
in terms of the SDLT total variable, while the SC group 
performed significantly lower than healthy controls in terms 
of the SDLT trial variable (Table-5).

The scores of instant memory, learning, criterion achievement, 
maximum learning, discrepancy, spontaneous recall, recognition, 
total recall, and false recall from the Ö-SBST sub-test scores 
differ significantly in terms of the participants’ substance use 
histories (Respectively χ² κ-W: 15.214, p<0.001; χ² κ-W: 34.391, 
p<0.001; χ² κ-W: 35.032, p<0.001; χ² κ-W: 14.532, p=0.001; 
χ² κ-W: 29.206, p<0.001; χ² κ-W: 11.235, p<0.01; χ² κ-W: 
9.465, p<0.01; χ² κ-W: 12.046, p<0.01; χ² κ-W: 7.579, p<0.05). 
Healthy controls showed significantly higher performance than 

groups with a history of substance use in terms of variables such as 
instant memory, learning, criterion achievement, inconsistency, 
spontaneous recall, and recognition.

Planning and Problem Solving (TOLT)

The subtest scores of the Tower of London (TOLT), which 
evaluate planning and problem solving skills, do not differ 
significantly in terms of participants’ substance use history 
(Respectively χ² κ-W: 1.289, p>0.05; χ² κ-W: 2.312, p>0.05; 
χ² κ-W: 3.736, p>0.05; χ² κ-W: 0.874, p>0.05; χ² κ-W: 
1.253, p>0.05; χ² κ-W: 1.314, p>0.05; χ² κ-W: 4.995, 
p>0.05) (Table-6). 

Word Naming (BNT)

The Total Score of the Boston Naming Test (BNT), which 
measures the ability to name words, differs significantly in 
terms of the participants’ substance use history (χ² κ-W: 
26.205, p<0.001). In terms of the BAT variable, healthy 
controls performed significantly higher than participants 
with a history of substance use (Table-7).

Risk Factors for Addiction

Table 8 shows the analysis of the factors affecting addiction 
by logistic regression analysis. Among the risk factors for 
substance abuse are divorced parents, an undereducated 
mother, and self-harming behaviors. Income level, marital 
status, father’s educational level, involvement in fights, 
carrying a gun, and desperation for the future are not risk 
factors for addiction. Accordingly, having divorced parents 
increases the risk of addiction: 42 times (confidence interval 

Table 4. Comparison of JLOT and CT Points According to the Participant Groups

N Rank Average χ² κ-W P Difference

JLOT 
Total Points Group Of Participants

Cannabis 52 76.13

21.141*** P<0.001

1-3

SC 51 60.75 2-3

Control 56 101.12

C
T

 P
oi

nt
s

CT Time Total

Cannabis 51 89.72

12.248** P<0.01

1-3

SC 50 85.77 2-3

Control 55 61.48

CT Correct Total

Cannabis 52 90.65

22.655*** P<0.001SC 51 54.86 2-3

Control 56 93

CT Incorrect Total

Cannabis 52 68.22

24.639*** P<0.001SC 50 105.91 2-3

Control 56 66.39

CT Incorrect Marking Total

Cannabis 52 90.60

17.240*** P<0.001

1-3

SC 51 88.10

Control 56 62.76

*p<0.05   **p<0.01  ***p<0.001
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Table 5. Comparison of SDLT and Ö-SBST Points According to the Participant Groups

N Rank Average χ² κ-W P Difference

SDLT 
Total Points Group Of Participants

Cannabis 52 78.89

19.141*** P<0.001

1-3
SC 50 59.31 2-3

Control 56 98.09

SDLT Trials Group Of Participants

Cannabis 52 82.06

16.415*** P<0.001SC 50 96.99 2-3

Control 56 61.51

Ö
-S

BS
T

 P
oi

nt
s

Instantaneous memory score

Cannabis 52 71.26
15.214*** P<0.001

1-3
SC 49 65.94 2-3

Control 56 97.59

Learning score

Cannabis 52 67.06
34.391*** P<0.001

1-3

SC 49 59.35 2-3

Control 56 107.26

The score for achieving the criterion

Cannabis 52 86.96
35.032*** P<0.001

1-3
SC 49 101.65 2-3

Control 56 51.78

The highest learning score

Cannabis 52 73.36
14.532** P=0.001SC 49 68.58

Control 56 93.34

Learning error score

Cannabis 52 77.27

1.4130 P>0.05SC 49 84.86
Control 56 75.46

Persistence score

Cannabis 52 80.24

0.092 P>0.05SC 49 78.30
Control 56 78.45

The discrepancy score

Cannabis 52 84.26
29.206*** P<0.001

1-3
SC 49 101.25 2-3

Control 56 54.63

Spontaneous recall score

Cannabis 52 73.35
11.235** P<0.01

1-3
SC 49 66.28 2-3

Control 56 94.24

Recognition score

Cannabis 52 70.15
9.465** P<0.01

1-3
SC 49 74.90 2-3

Control 56 90.79

Total recall score

Cannabis 52 63.86
12.046** P<0.01

1-3
SC 49 81.32

Control 56 89.81

Incorrect recall score

Cannabis 52 75.92

0.589 P>0.05SC 49 80.96
Control 56 80.13

Incorrect recognition score

Cannabis 52 80.18
7.579* P<0.05SC 49 88.31 2-3

Control 56 69.75
*p<0.05   **p<0.01  ***p<0.001
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Table 6. Comparison of Tower of London Sub-Test Points According to Participants’ Substance Use History

N Rank Average χ² κ-W P
To

w
er

 o
f L

on
do

n 
Po

in
ts

Total correct points

Cannabis 51 81.79

1.289 P>0.05SC 51 73.58

Control 56 82.79

Total move points

Cannabis 51 76.24

2.312 P>0.05SC 51 87.49

Control 56 75.18

Total starting time points

Cannabis 51 85.31

3.736 P>0.05SC 51 69.37

Control 56 83.42

Total number of execution points

Cannabis 51 80.80

0.874 P>0.05SC 51 83.05

Control 56 75.07

Total problem solving time points

Cannabis 51 85.33

1.253 P>0.05SC 51 75.92

Control 56 77.44

Total time violation

Cannabis 51 82.86

1.314 P>0.05SC 51 81.51

Control 56 74.59

Total rule violation

Cannabis 51 76.15

4.995 P>0.05SC 51 89.17

Control 56 73.73

Table 7. Comparison of Boston Naming Test (BNT) Points According to Participants’ Substance Use Histories

N Rank Average χ² κ-W P Difference

BNT Total Points Substance Use History

Cannabis 52 72.15

26.205*** P<0.001

1-3

SC 51 61.23 2-3

Control 56 104.37

***p<0.001

Table 8. Analysis of the Factors Predicting Dependence by Logistic Regression Analysis

Constant= -2.721 Beta OR %95 CI P

Lower Limit Upper Limit

Level Of Income 0.494 1.638 0.420 6.391 NM

Marital Status 0.605 1.832 0.437 7.685 NM

Marital Status (Unity) of Parents 3.745 42.324 7.274 246.262 0.000

The Level of Mother’s Education 3.019 20.476 3.189 131.467 0.001

The Level of Mother’s Education (1) NM

The Level of Mother’s Education (2) -0.216 0.806 0.115 5.654 NM

The Level of Father’s Education 0.258 1.294 0.292 5.731 NM

Getting Into a Fight 0.770 2.160 0.521 8.959 NM

Carrying A Weapon -0.619 0.539 0.148 1.961 NM

Self-Harm 1.582 4.864 1.171 20.212 0.030

Desperate Vision of the Future 0.198 1.219 0.288 5.154 NM

OR: Odd Ratio, CI: Confidence Interval, NM: Not Meaningful
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7.27-246.26); having an undereducated mother increases 
the risk of addiction: 20 times (confidence interval, 3.18-
131.46); self-harm behavior increases the risk of addiction: 4 
times (confidence interval 1.17-20.21) (Table 8).

DISCUSSION

In the scope of this study, it was examined in which areas the 
cognitive functions of individuals with a history of cannabis 
and SC use differed from those who did not use the substance. 
Although the substance use histories of the participants were 
not relatively long in terms of duration, observing significant 
differences in many of the sub-cognitive areas reveals the 
effect of substance use on cognitive skills.

In this study, the Stroop 1, Stroop 4, and Stroop 5 time scores 
of the focused attention and reaction states were significantly 
different in terms of the participants’ substance use 
histories. Participants with a history of SC use, in particular, 
significantly underperformed compared to healthy controls 
and had difficulty performing tasks that required focus. The 
findings are consistent with the literature (Gonzalez et al. 
2012; Pope et al. 2001; Abdullaev et al. 2010; Hanson et al. 
2010; Harvey et al. 2010; Lane et al. 2007). Several studies 
have shown attention and concentration disorders (Abdullaev 
et al. 2010; Hanson et al. 2010; Harvey et al. 2007; Lane et 
al. 2007) and impairment in complex attention (Tapert et al. 
2008; Hanson et al. 2010; Jacobsen et al. 2007; Medina et 
al. (2007) in adolescent participants who have recently quit 
cannabis. In contrast, Jacobsen et al (2007) reported that 
selective and divisive attention was not impaired in adolescent 
participants who had quit cannabis forty-five days earlier. It 
has been found that there are impairments in attention and 
concentration in adult users (Hermann et al. 2007; Indlekofer 
et al. 2009). In the study conducted by Gonzalez et al., as the 
symptoms of cannabis use disorder increased, the performance 
of neurocognitive tests decreased (Gonzalez et al. 2012). 
In the study of Pope et al., they found that some cognitive 
deficits were observed in participants who continued to use 
cannabis until the seventh day (Pope et al. 2001).

In the study, healthy controls performed significantly 
higher on RSPM and WCST scores than participants with 
a history of cannabis and SC use. Although they took a 
break from cannabis and SC use for at least a month on 
average, they scored significantly lower in working memory 
and executive function skills than healthy participants. In 
addition, the overall ability scores of participants with a 
history of substance use were also significantly lower than 
those of healthy participants. Looking at the field of working 
memory and executive functions, participants who used 
cannabis had poor cognitive flexibility (Lane et al. 2007), 
poor planning and reasoning skills (Montgomery et al. 
2012), and lower performance in thinking and reasoning 

tasks (Fernandez-Serrano et al. (2010). In addition, it has 
been observed that premorbid IQ is protected against the 
negative effects of cannabis (Thames et al. 2014). Another 
study found that cannabis users had a worse working memory 
(Hanson et al. 2010) and it was found that they performed 
lower in spatial working memory (Harvey et al. 2007). Some 
researchers have observed an increase in unimpaired working 
memory, robust cognitive flexibility, and the capacity to 
remember newly learned information among adults who have 
stopped using cannabis for a period (Jacobsen et al. 2004; 
Medina et al. 2007; Tait et al. 2011).

In terms of visual-spatial perception, orientation skills, and 
sustained attention and reaction speed skills, participants 
with a history of substance use significantly underperformed 
compared to healthy controls. The lowest performance 
in orientation and visual scanning skills belongs to the SC 
group, while the lowest performance in response speed skills 
belongs to the cannabis group. There has been no differences 
in inhibition and psychomotor control skills in users who 
have taken a break from cannabis use (Harvey et al. 2007), 
and no impaired inhibition and motor impulsivity skills have 
been observed (Tapert et al. 2007) in the literature. There was 
also no deterioration in psychomotor performance (Medina 
et al. 2007). Some studies, on the other hand, report that 
there are impairments in inhibition and motor impulsivity 
in adults who have stopped cannabis use (Fontes et al. 2011; 
Scholes and Martin-Iverson 2010). Mason et al. (2012) state 
that adult cannabis users who recently quit cannabis could 
inhibit strong reactions successfully in a simple inhibition 
task, however, with the task becoming more complex, there is 
a significant decline in the performance of the participants in 
comparison to the normative data. While some studies have 
found that adult cannabis users have impaired psychomotor 
control after a twelve-hour quit (King et al. 2011); another 
study recently reported that users had robust psychomotor 
control skills even after twenty-eight days of quitting (Pillay 
et al. 2008).

In this study, participants with a history of substance 
use significantly underperformed compared to healthy 
participants in terms of instant memory, learning, criterion 
achievement, inconsistency, and recognition skills. The 
lowest performance in recognition and recall skills belongs 
to the cannabis group, while in other learning and memory 
skills, it belongs to the SC group. Although the negative 
impact on learning and memory skills caused by cannabis 
use is compatible with the literature, SC use further increases 
the deterioration of these skills. It is reported that there are 
memory disorders in people who have recently quit cannabis, 
which is especially evident in verbal episodic memory. Studies 
report that the instant and delayed recall performances of 
adolescents who use cannabis regularly and who have then 
quitted cannabis for a certain period of time are weakened 
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and their recognition skills are impaired (Hanson et al. 2010; 
Harvey et al. 2007; Solowij et al. 2011). It is reported that 
adult cannabis users who have recently quit cannabis have 
impaired instant memory and delayed recall skills, but their 
recognition skills are maintained (Gonzalez 2012; Battisti 
2010). Another study shows that recall performance is 
negatively related to the duration of cannabis use, the age of 
first use, and the frequency of cannabis use (Solowij et al. 
2011). Low performance in the task of narrative memory, 
preservation of visual-spatial memory skills (Medina et al. 
2007), and memory loss (McClure et al. dec015) are among 
other findings.

The subtest scores of the Tower of London (TOLT), which 
evaluated planning and problem-solving skills, did not 
differ significantly in terms of participants’ substance use 
history. In the study conducted by Ramaekers et al (2000), 
it is found that while cannabis use reduced the number of 
correct answers in the Tower of London Test, it did not 
affect planning ability. In contrast to the findings of the 
study conducted by Ramaekers et al (2000), no significant 
difference was found between problem-solving skill and 
cannabis use. Adults who have recently quit cannabis show 
impairment in decision-making and risk-taking even after 
a fifteen-day cleaning period (Wesley 2011). Fridberg et al. 
(2010) reported that there were impairments in decision-
making in cannabis users. They stated that the reason for this 
was the decrease in the sensitivity of cannabis users to losses 
and the increase in sensitivity to gains. However, Gonzalez 
et al. (2012) found that decision-making performance was 
associated with addiction symptoms in the DSM-IV. In 
addition, poorer decision-making and more risk-taking 
behaviors in cannabis users predict riskier sexual behaviors 
(Gonzalez et al. 2012).

When the BAT performance of the participants was examined 
in the study, it was seen that healthy participants had the 
highest score of word naming skills, and participants with 
a history of SC use had the lowest score of word naming 
skills. The findings are similar to the studies conducted in 
the literature (Tapert et al. 2007; Mason et al. 2012; Korver 
et al. 2010; Huestegge 2010). Participants with a history of 
substance use showed significantly lower skills than healthy 
controls. The findings about the lack of verbal fluency skills 
of cannabis users with a long period of cleansing are not 
very clear. In a study conducted by Tapert et al. (2007) with 
adolescents, they found that there were impairments in verbal 
fluency even at the end of the twenty-eight-day cleansing 
period from cannabis. Studies are reporting that there are 
deficiencies in verbal fluency skills in adult cannabis users 
after approximately 8-24 hours and fifteen days of abstinence 
from their last use (Mason et al. 2012; Korver et al. 2010). 
It has been reported that adult cannabis users with short 

period of cleanse also show text comprehension deficiencies 
(Huestegge 2010). 

When the risk factors for substance abuse are examined, 
having divorced parents increases the risk of addiction by 
42 times; having an undereducated mother by 20 times; 
and the presence of self-harm behavior by 4 times. In 
different studies conducted in Turkey, it has been found that 
the following are the risk factors for addiction: Divorced 
parents (Yalçın et al. 2009; Bashkir 2003), undereducated 
mother (Erci 1999; Ulukoca et al. 2013) and self-harming 
behavior (Aksoy and Ögel 2005). The effect of parental 
divorce on children’s mental health and substance use was 
investigated by examining 54 studies from a meta-analysis 
study conducted between 1990 and 2018. It has been 
found that parental divorce increases the risk of alcohol 
dependence by 1.43 and the risk of substance abuse by 1.45 
times (Auersperg et al. 2019). The lack of communication 
between the family and the child and the inability of the 
family to make the child feel their support negatively affect 
the child’s coping skills (Matthew et al. 2018). In a study 
investigating the family functioning and parental attitudes 
of alcohol and substance-dependent adolescents and healthy 
adolescents, it was found that rejective and overprotective 
parental attitudes were significantly higher in the families of 
alcohol and substance-dependent adolescents than they are 
in the families of healthy adolescents (Matejevic et al. 2014). 
In a study conducted with the families of individuals who 
started using substances when they were between the ages 
of 18-28 in Pakistan, the commitment of family members, 
family happiness level, and the structure of authority in 
the family was seen as a factor in the use of substances by 
family members meanwhile substance use was found to 
be significantly lower in individuals of families where a 
loving environment is present (Masood 2014). When the 
relationship between self-harm and substance abuse was 
examined, it was stated that 90% of people who engage in 
self-harm also have substance use, most of them use more 
than one substance (66.7%) and that substance use is largely 
at the level of addiction (71.1%). It has been found that 
people who self-harm use substances at a younger age than 
those who do not self-harm (Aksoy and Ögel 2003). The 
incidence rate of self-harm behavior was reported as 29% 
in alcohol addiction and 34.6% in substance addiction. The 
risk of self-harm behavior in substance addicts is 3 to 8 times 
higher than it is in alcohol addicts. In studies conducted on 
opioid addicts, self-harm behavior has been reported at rates 
ranging from 25% to 49% (Decan Bozkurt et al. 2011). In 
this study, it is thought that the reason for the higher level 
of risk factors predicting substance abuse is related to the 
characteristics of the sample. The dependent sample in the 
study has a long history of substance use, and the dependent 
participants use multiple substances.
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Limitations

The first limitation of the study was based on the 
participants’ self-reports of their substance use histories. 
A limited number of participants have a urine test result. 
Given the inability to detect synthetic cannabis in the urine, 
the wideness of the source of error is taken into account 
when calculating the effect of substance use history on 
neuropsychological functions (Fattore and FrattaW 2011). 
Another limitation of the study is that it is difficult to balance 
some sociodemographic characteristics among participant 
groups. Although compulsory education in Turkey lasts 12 
years, the educational years of participants with a history of 
substance use are significantly lower. In addition, since the 
use of synthetic cannabinoids in Turkey started in 2010 and 
continued, the mean age of SC users is quite young compared 
to other groups (Artuç et al. 2014). Also, participants with 
a history of alcohol use have a higher frequency of use of 
cigarettes and alcohol than the other two groups. Another 
limitation of the study is that all of its participants are of the 
male sex. The reason for choosing the male gender is that the 
prevalence of substance use is higher in males, and almost all 
of those who applied for a Probation Injunction are males, as 
seen in the study of Zorlu and colleagues (2011) (99.5% of 
whom are male). Despite all these limitations, conducting a 
broad neurocognitive skills assessment of the population with 
and without a history of substance use is the strongest aspect 
of this study. Due to the fact that neurocognitive disorders 
directly affect a person’s daily life, it is important to develop 
cognitive rehabilitation programs in this field for addicts. It is 
believed that this study may serve as a resource at the stage of 
development of cognitive rehabilitation programs.

CONCLUSION

The fact that the participants in the study are a homogeneous 
group in terms of gender, age, and preferred substances reduces 
the generalizability of the results. However, considering that 
the tests measuring mental processes vary a lot in terms of 
norm groups, age, and gender, cognitive skills change rapidly 
with age, and the risk of introducing intermediary variables, it 
is considered that it is correct to include such a homogeneous 
group of participants in the study. The manner to study 
the generalizability of the results should be to conduct new 
research on groups including women in different age groups.

How SC affects cognitive skills is a topic that has been 
insufficiently studied. Assessment of the cognitive skills of 
participants with a history of SC use within the scope of 
numerous tests and a large number of cognitive subfields, 
comparison of the results with healthy participants and those 
with a history of cannabis use constituted a different side 
of this study. It is hoped that the information obtained can 
provide a source for studies that can be conducted on how 

other substances affect cognitive skills, as well as the cognitive 
destruction caused by cannabis and SC. This information will 
be able to guide the creation of rehabilitation programs for 
impaired mental processes.

While participants with a history of use SC performed the 
worst at skills of focused attention, visual-spatial perception, 
visual screening, orientation, attention, sustainability, general 
ability, instant memory, learning, long-term memory, 
word-naming; participants with a history of cannabis use 
performed the worst at skills of response rate, perseveration, 
conceptualization, abstract thinking, set change, recognition.

Considering that the losses of cognitive function are one of 
the inevitable consequences of substance use, it is both a 
known and expected fact that addicts have social, academic, 
professional, communicative, and therapeutic adaptation 
problems. It is believed that the development of addiction 
treatments will increase the effectiveness of the treatment, 
taking into account the observed losses in cognitive functions. 
Since cognitive function losses differ from person to person, it 
is necessary to organize the selected methods of psychotherapy 
and psychosocial rehabilitation individually. In summary, this 
study suggests that the addition of cognitive rehabilitation 
programs to the medical and psychosocial improvement 
studies carried out in the field of addiction will increase the 
success rates of these studies.
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