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ABSTRACT

Objective: Opioid dependence is a neurobehavioral disorder characterized by repeated compulsive craving or using an opioid.
In this study, we aimed to evaluate cognitive functions according to the duration of abstinence and other factors affecting
cognitive functions.

Method: The study was carried out between February and April 2017 at the Psychiatry Department of Gazi University Medical
Faculty. A total of 96 adult males participated; all of them had received detoxification treatment and were undergoing
maintenance treatment. Patients were divided into three groups according to the duration of abstinence. First, a
sociodemographic data form and Beck Anxiety Inventory were administered. Afterwards, the Wisconsin Card Sorting Test, Rey
Auditory-Verbal Learning Test, and Stroop Test were applied.

Results: The sample group showed no significant impairment in their cognitive functions when compared to the norm values.
The group of patients with 0-3 months of abstinence had higher memory scores than those who had been abstinent for more
than 1 year. We also found that duration of multiple substance use, age of first substance use, and the number of treatments
undergone affected some of the cognitive functions negatively.

Conclusion: This study is the first in which cognitive functions have been evaluated in opioid-dependent males in Turkey. It is
not possible to control all of the factors affecting cognitive functions. Therefore, prospective studies and animal studies in
which the effect of opioids can be examined exclusively are needed.
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INTRODUCTION physiological, behavioral, and cognitive dysfunctions

(1). Opioid use disorders are a growing public health
Opioid dependence primarily reflects a pattern of  problem. In Turkey, there were approximately 381.200
compulsive, prolonged self-administration of opioid  persons with substance use disorders in 1990; this
substances with continuing use of opioids despite = number rose to 664.906 individuals in 2016 (2). In
significant substance-related problems such as  relation to the population, the rate increased from 0.0070
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in 1990 to 0.0082 in 2016 (2). The size of the addiction
problem globally becomes more apparent when
considering that 1 out of every 10 persons with substance
use has a substance use disorder or addiction (3).

Long-term opioid use leads to physical, mental, and
social impairments as well as opioid-related increased
death rates. In Turkey, 920 deaths due to substance use
were reported in 2016 (2). Studies have shown that a
decrease in the frequency and amount of opioid use
leads to a decrease in criminal behavior and the risk of
infection, while well-being from a psychosocial point of
view increases (4,5).

Cognitive functions generally include executive
functions, attention, memory, and visual-spatial
functions (6). Imagination, learning, memory,
decisions-making ability, and conscience are also
components of cognitive functions (6,7). They have
very important roles in the treatment of addiction,
thought to affect not only the patients’ mental
performance but also treatment compliance and the
course of the disease. Learning, retaining, and
implementing new skills to prevent relapse, controlling
impulsive responses and automatic thoughts, and
developing problem-solving strategies are critical in
adapting a new lifestyle and keeping away from
substances (8-10).

Studies evaluating cognitive functions in opioid
addicts are limited. Before taking up opioids, different
substances usually have been used for a long time, with
heroin typically being the last substance used. The
number of studies investigating the effects of opioids on
their own is limited (11-13). Some of the studies show
that individuals with opioid dependence have impaired
brain functions when compared to normal subjects.
Dysfunction is particularly found in executive functions,
including processing memory, planning, impulse
control, and decision making (8,14,15). In addition to
studies reporting cognitive impairment being persistent
in individuals with opioid dependence, there are others
indicating that the disorder is due to the toxic effect of
the substance and that cognitive functions return to
normal after substance use is stopped (16-19). The
methodological characteristics of the available studies
limit the generalizability of the results.

In the literature review, no study was found
investigating the relationship between opioid
dependence and cognitive functions in Turkey. In this
study, the aim was to evaluate the relationship between
cognitive functions and duration of abstinence in opioid
dependence and to investigate other factors affecting
cognitive functions. We hypothesized that; 1) opioid-

dependent patients have worse cognitive functions
when compared to norm values of these tests, and 2)
opioid-dependent patients with longer abstinence have
better cognitive functions than patients with a shorter
period of abstinence.

METHOD

Participants

The study was carried out at Gazi University Medical
Faculty Hospital with male subjects between the ages of
15-40 who presented to the psychiatric outpatient clinic
and who were diagnosed with opioid dependence
according to ICD-10 diagnostic criteria. In Turkey, the
ICD-10 medical classification system is used in
procedural coding for the patient tracking system in all
the hospitals and healthcare services, which is why we
chose these criteria instead of DSM-5. All patients who
were diagnosed as opioid-dependent were using heroin.
Individuals with any drug use in the last 14 days,
degenerative neurological disease, mental retardation,
cerebral tumor or cerebrovascular disease, psychiatric
comorbid illness except nicotine dependence (past and
present), and persons who were illiterate were not
included in the study. All participants enrolled in the
study were given an informed consent form approved
by Clinical Research Ethics Committee of the Gazi
University Medical Faculty before clinical interviews
and administration of the psychometric instruments.
Detailed information was provided about the study and
signed consent was obtained from all participants.

Ninety-six patients who agreed to participate in the
study and who met the inclusion criteria were divided
into 3 groups according to their self-reported period of
abstinence: abstinent for between 0 and 3 months,
abstinent for between 3 months and 1 year, and
abstinent for more than 1 year.

No intelligence test was performed at the beginning
of the study; patients who were considered mentally
retarded clinically were excluded.

When the patient group was created, the patients’
urine metabolite analyses were obtained and screened
for substances in addition to the participants’ self-
report.

A sociodemographic data form and Beck Anxiety
Inventory (BAI) were administered before the
neuropsychological test. Afterwards, within
approximately 45 minutes, patients completed the
Wisconsin Card Sorting Test (WCST), Rey Auditory-
Verbal Learning Test (AVLT), and Stroop Test (ST).
These tests are commonly used to evaluate cognitive
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functions in Turkey in general and also in our clinic.
Most cognitive functions can be evaluated by these tests.
We used BAI in order to compare participants’ cognitive
functions and anxiety scores. Even if they did not have
an anxiety disorder, high anxiety levels could affect their
performance scores.

The study did not include a control group; rather,
the norm values of the BIL-NOT battery were used for
comparison with normal individuals as a control
group. The BIL-NOT battery is a data tool that
includes norm values for some neurocognitive tests in
Turkish samples (20).

Measures

Sociodemographic data form: This form, recording
patients’ sociodemographic characteristics, was
prepared by the investigator.

Beck Anxiety Inventory (BDI): The scale developed
by Beck (21) has been tested for validity and reliability
in Turkish (22). The total score indicates the severity of
anxiety experienced by the subject.

Cognitive Assessment

All participants were examined by one researcher who
had attended a training course to ensure uniform
procedures for administration and scoring.

After the clinical interview with the participants,
AVLT, WCST, and ST were administered, taking
approximately 45 minutes, to evaluate cognitive
functioning. Validity-reliability studies for all tests had
been carried out (23-25).

Stroop 5 indices were calculated for ST. This test
evaluates selective attention as well as complex attention.

Four indices of WCST were calculated, including
number of categories completed (CC), number of total
errors, number of perseverative errors (PE), and number
of non-PE (NPE). WCST evaluates complex attention,
perseveration, working memory, and conceptualization.

Three indices of AVLT were calculated: Rey 1 for
short-term memory, Rey 8 for long-term memory, and
Rey 5 for auditory-verbal learning.

Statistical Analysis

Statistical evaluations were performed using SPSS
version 15. Parametric tests were used for all evaluations.
Descriptive analysis methods were used for the
evaluation of sociodemographic data, t-test, chi-squared
test, and one-way ANOVA were used for comparison
between groups, and Pearson correlation analysis
methods were used to examine the relationship between
dependent variables. The Mann-Whitney U test was

used for comparison of the groups when the number of
the persons included in the sample group was below 30.

RESULTS

Participants’ sociodemographic and clinical data are
shown in Table 1.

Patients with opioid dependence were divided into
three groups according to duration of abstinence. There
was no significant difference between the groups
regarding educational status (x2=1.409, p=0.843), age
(F2-95=0.100, p=0.905), and income (F2-95=0.465,
p=0.630). There was significant difference between
groups regarding employment status (p=0.01).

Information about the disease for the sample groups
is given in Table 1. There were no significant differences
in duration of opioid use (F2-95=0.344, p=0.710) and
duration of multiple substance use (F2-95=0.541,
p=0.584). All patients were receiving maintenance
treatment with either naltrexone or buprenorphine/
naloxane. The doses are given in Table 1.

The sample groups were compared according to the
clinical scales used; the results are shown in Table 2.

There was significant difference between the groups
in Rey 8 Recall scores (F2-95=3.157, p<0.05), while
there was no significant difference between the groups
in the other AVLT scores.

There was no significant difference between groups
in ST scores and WCST scores (p>0.05).

Table 2 shows whether there are significant
differences between the groups and the
neuropsychological tests performed.

DISCUSSION

In this study, we evaluated cognitive functions in opioid-
dependent male patients according to duration of
abstinence. We could not find significant differences
between patients’ values and norm values. When we
compared between groups, we found that the group with
0-3 months of abstinence had better long-term memory
scores than the others. These results do not support our
hypothesis that opioid-dependent patients have worse
cognitive functions than healthy people nor that patients
with longer abstinence have better cognitive functions.
Patients in the study were divided into 3 groups:
abstinent between 0 and 3 months, abstinent between 3
months and 1 year, and abstinent for longer than 1 year.
Different intervals were chosen in other studies that
evaluated cognitive functions according to the duration
of abstinence in opioid addicts. For example, in their
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Table 1: Sociodemographic and clinical characteristics of participants
Duration of Abstinence
0-3 Months 3 Months -1 Year More than 1 year
(n=35) (n=31) (n=30)
n % n % n % P
Marital status
Married 2 5.7 5 16.1 6 20 0.21°
Single 33 943 26 83.9 24 80
Working status
Not working 23 65.7 12 38.7 6 20 0.01°
Working 12 343 19 61.3 24 80
Educational status
Middle school 15 42.9 15 48.4 17 56.7 0.53%!
High school 18 514 14 45.2 12 40
University 2 5.7 2 6.5 1 33
Age (year) (meanSD) 23.37 334 23.55 3.12 23.20 2.56 0.905
Monthly income (Turkish Lira) (mean+SD ) 1615.15 1003.78 193148 186265 169333 917.24 0.630
First used substance
Cannabis 30 85.7 26 83.9 25 833 0.90%2
Volatiles 1 29 1 3.2 3 10
Heroin 1 29 4 12.9 2 6.7
Pills 1 29 0 0 0
Others 2 5.7 0 0 0
Method of substance use
Inhalation 30 85.7 26 83.9 23 76.7 0.85%3
Intravenosis 5 14.3 3 9.7 4 13.3
Others 0 1 32 0 0
Both intravenosis and inhalation 0 0 1 3.2 3 10
Frequency
Everyday 34 97.1 31 100 29 96.7 0.76°
A few days in a week 1 29 0 0 1 33
Treatment
Buprenorphine/naloxone 23 65.7 24 774 22 733 0.55b4
Naltrexone subdermal pellet 4 11.4 4 12.9 2 6.7
Naltrexone oral 229 9.7 20
Age of first substance use (year) (meanxSD) 15.86 332 16.77 3.01 15.47 2.34 0.207
Duration of heroin use (months) (mean+SD) 40.46 23.21 39.29 21.57 43.8 21.15 0.710
Number of treatment (mean+SD) 3.6 1.56 3.67 2.22 3 1.36 0.201

Fisher’s exact test was performed, ®Chi-square test was performed, 'The rows other than “middle school” were combined, ?The rows other than “cannabis” were
combined, *Only the groups “inhalation” and “intravenosis” were compared, “The groups of “subdermal pellet” and “oral” naltrexone were combined

study on the effect of stress on decision-making, Zhang
et al. (26) divided opioid-dependent patients into
groups of 3-7-15-30 days and 3-6-12-24 months of
abstinence. In 2013, in their studies investigating long-
term and short-term decision-making disorders in
opioid addicts, Li et al. (12) categorized three groups as

short-term (under 6 months), mid-term (6-16 months)
and long-term (over 16 months) abstinence. In our
study, patients were classed into early remission
(between 3 months and 12 months) and continuous
remission (over 12 months) according to DSM-5;
patients who completed detoxification treatment even if
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Table 2: Comparison of neuropsychological and clinical tests

Source of

Sum of

n Adam The Journal of Psychiatry and Neurological Sciences 2020;33:50-58

Averages

Scales variance squares Sb of squares P Post-hoc
BAI Intra-group 1043.75 2 521.88
Inter-group ~ 10168.75 93 10934 4773 0011 mg;j t’;‘;’:t]h;ear
Total 112125 95
Stroop test Intra-group 166.68 2 83.34
Inter-group 3606.06 93 38.78 2.149 0.122 -
Total 377274 95
WCST
Number of total errors Intra-group 39.52 2 19.76
Inter-group 2842244 93 305.62 0.065 0.937 -
Total 28461.96 95
Number of categories completed Intra-group 0.13 2 0.07
Inter-group 93.49 93 1 0.067 0.936 -
Total 93.62 95
Number of perseverative errors Intra-group 130.67 2 65.33
Inter-group 9816.96 93 105.56 0619 0.541 -
Total 9947.62 95
Number of non-perseverative errors  Intra-group 5.27 2 2.63
Inter-group 8206.69 93 88.24 0.030 0.971 -
Total 8211.96 95
AVLT
Short-time memory scores Intra-group 0.84 2 0.42
Inter-group 194.78 93 2.09 0.201 0.819 -
Total 195.62 95
Auditory-verbal learning scores Intra-group 3.53 2 1.77
Inter-group 307.42 93 3.31 0.535 0.588 -
Total 310.96 95
Long-term memory scores Intra-group 44.62 2 22.31
Inter-group  657.22 93 707 3157 0047 mé)r': t':;’:ﬁh;ear
Total 701.83 95

F: One-way analysis of variance, SD: Standard deviation, BAl: Beck Anxiety Inventory, WCST: Wisconsin card sorting test, AVLT: Rey Auditory-verbal learning test

they did not meet early remission criteria and who had
not used heroin for at least 14 days were included as a
third group. In the other studies, we could not find any
criteria for abstinence time. We used DSM-5 to
standardize remission criteria. We assumed that if one
person is accepted as being in continuous remission, his
or her environment, health, nutrition, and social life
improve, and all of these affect cognitive tests.

There was no significant difference between the
groups by age, socio-economic status (except for
employment status), age at onset of substance abuse,
duration of multiple substance use, duration of heroin
use, and number of treatment referrals (p>0.05). All of

these factors influence cognitive functioning and may
be confounding factors. In our study, we could eliminate
these confounding factors. As quantity and purity of
heroin in each pack may vary, the amount of heroin that
patients use daily could not be determined clearly in the
study. For this reason, the amount of substances used by
patients daily is evaluated considering how much
substance they were exposed to. Of the patients, 87.5%
reported that they were under the influence of the
substance almost every day.

Compared with the norm values in terms of WCST,
ST and AVLT, there was no statistically significant
difference in any test subscore.
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Studies in the literature comparing opioid dependent
with healthy individuals have provided different results.
Some authors report that after the toxic effects of
opioids have resolved, cognitive functions return to
their original state (16-19). On the other hand, some
authors suggest that the damage is persistent. For
example, in 2013 McDonald et al. (27) found statistically
significant differences between the control group (50),
non-users who did not receive maintenance treatment
(50) and non-users who receive methadone maintenance
treatment (125 patient).They evaluated the executive
functions, working memory, data processing speed,
learning, social perception, and interaction, not finding
a significant difference. Darke et al. (28) found that
executive functioning, speed of information processing,
and maintenance treatment in verbal learning were
poor in the study they conducted with 125 older patients
who receive maintenance treatment, 50 older users, and
50 healthy controls. They did not find any significant
difference in cognitive performance between old users
who did not receive maintenance treatment and the
control group. The authors assume that even with
persistent deterioration, the brain can repair itself,
allowing cognitive functions to improve over time.
Some authors suggest that opioids lead to persistent
cognitive impairment; but there is no clear evidence for
which cognitive function is more affected. Whereas
some studies suggested that memory was not
significantly degraded, it was found to be impaired in
numerous other studies (13,14,29-31). While most
executive dysfunctions are reported in cognitive
functions, results are inconsistent. Some studies have
found dysfunction in cognitive flexibility (29,31), others
in strategic planning (13,14,30) and again others in
decision-making (18,32). The methodological
characteristics of the studies make it difficult to
generalize the results. For example, some studies were
conducted with a very small sample group. Sample sizes
of the studies ranged from small groups of 18 patients to
samples of more than 100 patients. The number of
controlled studies is also very low. Inclusion and
exclusion criteria for each study were not clearly
defined. Education, age, duration of multiple substance
use, age at onset of substance use, head trauma, opioid
overdose, and other confounding factors were not
controlled in each study. Differences in the tests used to
assess cognitive functioning between studies may have
led to different results. Our results support studies in
which individuals with opioid dependence did not
differ from cognitively healthy controls, though this was
not consistent with our hypothesis. This can be

explained in different ways. In Turkey, heroin is self-
administered in small amounts and purity of the
substance is low. Even though patients have been using
heroin for a long time, amount and purity of the heroin
may not be enough to deteriorate the brain functions. In
addition, as has been considered before by several
researchers, the effect of the heroin can be transient or
the brain may repair itself over time (16,18,19).

When we compared groups within each test, Rey 8
recall scores were higher in the 0-3 months’ abstinence
group (p=0.047). No significant difference was found
between the groups in other tests in which cognitive
functions were evaluated (p>0.05).

Memory is one of the basic components of cognitive
functions. The AVLT was used in our study to evaluate
the short-term and long-term memory and learning.
The Rey 8 recall score is associated with long-term
memory. Patients with a shorter period of abstinence
having better long-term memory may be explained in a
number of ways. Although there was no statistically
significant difference at first, the education level in the
first group was higher. Of the patients in the first group,
20 had high school education and above, while the
group abstinent for 1 year and above included 13
graduates from high school or above. The effect of
education on cognitive functions is well described in the
literature (14,20,33). This may be one of the reasons for
the difference between groups. Second, there was a
difference in the duration of maintenance treatment
among the groups.

All three groups received maintenance treatment
with naltrexone or buprenorphine/naloxone.
Methadone cannot be prescribed legally in Turkey, so
no patient received methadone maintenance treatment.
Even though there was no significant difference between
the doses of the medicines used by the patients, the
group with more than 1 year of abstinence was more
likely to have been exposed to these medications for a
longer period. The results of studies investigating the
effect of maintenance treatment on cognitive
functioning in the literature are conflicting. The effect
of studies on the cognitive functions of the majority of
the medications has been investigated. The nature of the
medicines used in maintenance treatment should be
noted. Methadone is a full receptor agonist, while
buprenorphine is a partial agonist and naltrexone is a
full antagonist. It is therefore expected that the effects
on cognitive functions of these three drugs will be
different. Compared with methadone, buprenorphine
and naltrexone are expected to have fewer negative
effects on cognitive performance. The number of studies
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investigating the effects of buprenorphine and
naltrexone on cognitive performance is limited. It is
reported that some of these studies showed positive
drug effects. For example, Pirastu et al. (31) found that
buprenorphine increased cognitive performance in
long-term opioid users. Some studies reported that
medicines adversely affected neurocognitive
performance. Zacny et al. (34) studied the effects of
buprenorphine, morphine, and placebo on psychomotor
and cognitive performance in 16 healthy volunteers.
Surprisingly, they found that buprenorphine dose-
dependently leads to impairment in 5/6 of the tests.
Memory is also one of the cognitive functions that are
impaired in this study. Rapeli et al. (35) prospectively
compared buprenorphine/naloxone and methadone in
their study of impairment in both groups compared to
healthy controls and found that most of the time
deterioration persisted in neuropsychological tests. In
their study of 38 patients who received buprenorphine
treatment, Arias et al. (36) found global neurocognitive
impairment in 38% of patients, and more than one third
of patients had impaired learning, memory, executive
functions, and verbal fluency. Soyka et al. (37) divided
62 patients with opioid dependence into 2 groups,
receiving buprenorphine and methadone treatment,
respectively, and compared psychomotor performances
at the beginning of treatment and in the 10th week,
finding less disruption in the buprenorphine group. In
our study, the effect of drugs on neuropsychological
tests was not investigated as a primary outcome, but
there was no significant difference by medication
between the groups. This situation seems to explain why
patients complain about forgetfulness while using
medication. It is known that conditions such as head
trauma, heroin overdose, poor nutrition, and poor
physical health also affect cognitive function (29,38).
Most of the factors thought to influence cognitive
function were not investigated in this study and there
was no difference between groups, but head trauma and
opioid overdose were not studied. This may be another
factor explaining inter-group differences.

Anxiety seen in opioid dependence before the
addiction itself may lead to opioid use or it may occur in
relation to the toxic effect of the substance due to
addiction, withdrawal symptoms, craving or life events.
Anxiety levels were found to be significantly higher in
the groups with 0-3 months of abstinence compared to
the ones who had been abstinent for more than 1 year
(p=0.011). Patients often express anxiety symptoms
such as internal stress, anxiety, and feeling bad during
the detoxification period. This situation is frequently

associated with being deprived of the substance, and the

subsequent decrease of symptoms supports the idea of

anxiety being a symptom of substance withdrawal
rather than anxiety disorder. In this study, this can
explain the higher anxiety levels of individuals who

recently completed detoxification treatment with a

0-3-month abstinence period compared to those who

had been abstinent for over one year.

Despite of the large sample group, the large number
of tests applied to evaluate different cognitive features,
and the exclusion of the toxic effect of heroin, our study
has certain limitations:

1. The inclusion of male individuals only limits the
generalizability of the study due to the lack of female
patients.

2. We compared the study groups against norm values,
which have a wide range of variability according to
age and educational level. One of the most important
limitations is the absence of a control group.

3. There are many factors that affect cognitive
functioning. Some factors suggested to affect
cognitive functions in individuals with opioid
dependence in the literature, such as head trauma
and opioid overdose or depression were not included
in this study.

4. Most opioid-dependent patients have a past history
of multiple substance use. Since the study was not
performed with individuals who used opioids as the
first and only substance, the results are not
generalizable to the effect of opioids alone.

5. All of the patients were admitted to treatment with
buprenorphine or naltrexone. Patients receiving
buprenorphine were not asked about their
compliance with taking daily doses during the test.
Although physical withdrawal was not observed,
testing was done before patients took their
medications, but the possibility of feeling withdrawal
symptoms is present, and therefore test performance
is likely to be affected.

6. There are conflicting results regarding the effects of
drugs used in maintenance treatment on cognitive
functions. Patients who received maintenance
treatment were included in the study because it was
difficult to find any patients who did not receive
maintenance treatment.

In this study, in which cognitive functions were
evaluated according to the duration of abstinence, no
statistically significant deterioration in executive
functions, attention, learning, memory, and working
memory was found in participants in comparison with
the norm values.



Koparal et al. Cognitive functions in opioid-dependent males according to duration of abstinence 57

When assessed within the groups, the group with
0-3 months of abstinence was found to have a higher
memory scores and anxiety levels compared to the
group who had been abstinent for more than 1 year.

This study is very important considering that studies
evaluating cognitive functions in opioid dependency are
limited; thus, this study contributes to the literature.

Because it is not possible to control all of the factors
affecting cognitive functions in opioid dependence,
prospective studies assessing the same group of patients
cognitively before and after treatment are needed, rather
than cross-sectional investigations and animal studies
in which the effect of heroin can be examined
exclusively.
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