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Depression and Suicidal Ideation among Patients Receiving Opioid
Maintenance Treatments Considering Cognitive Flexibility
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Abstract

Objective: Cognitive flexibility is associated with psychiatric disorders. Drug addicts experience more psychiatric
disorders. This research aimed to examine depression and suicidal ideation among those receiving opioid maintenance
treatment (OMT), taking into account the mediating role of cognitive flexibility.

Method: This cross-sectional research was conducted on patients who were enrolled in the OMT program in Semnan in
2021 and abstained from opioid use for at least one year. 126 participants (115 males and 11 females) were randomly
selected from among patients in three therapeutic groups (42 from each of the methadone, buprenorphine, and opium
tincture groups). The main data collection tools were the Beck Scale for Suicide Ideation (BSSI), Cognitive Flexibility
Inventory (CFl), and Beck Depression Scale (BDI-1). Data analysis was done through logistic regression models.
Results: Correlation analysis between depression scores, suicidal ideation, and cognitive flexibility showed a significant
correlation between each of them. Adjusting for the type of treatment, the increase in cognitive flexibility was associated
with a decreasing chance of depression (odds ratio [OR] = 0.87; 95% CI [0.82, 0.92]), and the use of buprenorphine (OR
= 15.1) and opium tincture (OR = 9.3), compared to methadone, were associated with a depression increase. Yet,
multivariate analysis did not show an independent and significant association between cognitive flexibility and the risk of
suicide.

Conclusion: Based on the results, patients receiving maintenance treatments are in different conditions in terms of
depression and suicide, and psychological flexibility is in correlation with depression and suicidal thinking and behavior in
them. This suggests that these patients seem to benefit from cognitive training, at least in reducing their depression.
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Currently, a very common treatment program for

people with a history of opioid use disorder (OUD) is
opioid maintenance treatment (OMT), also known as
opioid substitution treatment. The opioid receptor full-
agonist methadone is the most widely administered drug
in OMT (1). The opioid receptor partial agonist
buprenorphine and opium tincture (OT) are also used for
detoxification and opioid replacement therapy which
have gained increasing popularity (2, 3). Studies have
shown that maintenance treatments are effective in
reducing healthcare costs, hospital admission, opioid
use, criminal activity, drug-related mortality, hepatitis,
and HIV (4). They are effective in improving mental and
physical well-being (5). Methadone is especially
considered the treatment of choice for OUD in pregnant
and breastfeeding women (6), with some recent evidence
displaying an antidepressant effect for buprenorphine
(7). However, despite the positive effects, OMT has
negative side effects, including physical, psychological,
and behavioral consequences. Although, it is
recommended for treatment of opioid dependent mothers
(6), children with prenatal and early opioid exposure
show cognitive, behavioral and motor problems in the
future (8-10). Also, several studies have shown that
OMT may be associated with the deterioration of some
cognitive and executive structures, especially for people
who use this treatment for a long time (11, 12). For
example, neuroimaging studies using functional
magnetic resonance imaging (fMRI) have found
deficiencies in brain functions of addicts during response
inhibition (13). Impairments in cognitive flexibility and
other executive functions result in many behavioral
dysfunctions and relapse in Methadone Maintenance
Treatment (MMT) patients and require particular
consideration for mediation and treatment programs (14,
15).

According to studies, drug addicts experience one or
more psychiatric disorders, of which anxiety and
depression are the most common comorbid disorders.
Depressive symptoms are common in addicted patients
receiving maintenance treatment (16). Depression can
occur at the time of substance use or during and after
withdrawal (17). In a study on drug users receiving
maintenance treatment, a correlation was found to exist
between lower brain gray matter volume, higher degrees
in depression and anxiety, and lower degrees in
executive function (18). Suicide is also a serious issue
among opioid users and needs special attention (19, 20).
Suicide attempts, suicidal ideation, and suicide death are
more common in individuals with substance use than in
the general population (21, 22). Individuals with a
history of using heroin are 14 times more likely to die as
a result of suicide than their counterparts in the general
population (19). Although the initiation of therapeutic
interventions is accompanied with a decrease in suicidal
thinking and attempts, these indices are usually higher in
patients receiving treatment or who have finished
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treatment than in the general population (23, 24). The
critical perspective of this issue is that the comorbidity
of depression and drug use may increase the probability
of suicide and other self-destructive behaviors (25).
Recognizing the deep relationship between these
variables will result in planning early interventions and
minimizing the rate of suicide and other psychological
problems (26, 27).

Although mood, cognitive, and psychological deficits
have been identified in patients receiving OMT, it is not
clear whether the differences are due to treatments or the
history of opioid use. As depression and suicidal
ideation can predict relapse vulnerability in addicts,
examining the relationship of depression and mood
swings with cognitive functions in patients receiving
OMT may provide insight into understanding the
neurological foundations and strategies for setting up
common mechanisms. Also, since comorbid psychiatric
disorders in patients undergoing addiction maintenance
treatments lead to high costs and poor prognosis and
treatment outcomes (prolongation of treatment period),
timely diagnosis and prompt treatment of comorbid
disorders in these patients leads to longer-lasting
abstinence and greater health. Accordingly, this study
aimed to examine depression and suicidal ideation
among patients receiving maintenance treatments, taking
into account the mediating role of cognitive flexibility.

Materials and Methods

This study was an analytical cross-sectional study. The
required sample size was determined to be 126 based on
a = 0.05, 1-f = 0.80, and effect size = 0.5. Participants
were recruited randomly from 4 outpatient maintenance
treatment clinics in Semnan, Iran (n = 42 methadone, n =
42 buprenorphine, and n = 42 opium tincture). They
already met the DSM-5 (28) criteria for substance use
disorder and abstained for at least one year. Other
inclusion criteria were minimum literacy, no other
diagnosed psychiatric disorders (such as depression and
schizophrenia), and adherence to the treatment program
for at least one year without discontinuation of
treatment. Individuals were asked to complete an
anonymous self-administered paper survey assessing
their sociodemographic information, substance use
patterns, psychological and cognitive functioning. An
informed consent document was also administered. The
main data collection tools were the Beck Scale for
Suicide Ideation (BSSI), Cognitive Flexibility Inventory
(CFI), and Beck Depression Scale (BDI-II). Logistic
regression models were used for analysis.

Data collection tools

Cognitive Flexibility Inventory (CFI)

Dennis and Vander Wal introduced the CFI (29). It is a
brief self-report scale consisting of 20 items developed
to assess the aspects of cognitive flexibility needed to
challenge dysfunctional thoughts and change them with
beneficial ones. The inventory has three subscales which
evaluate the capacity to see different elective alternatives
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for life events and human behavior, the propensity to see
troublesome circumstances as controllable, and the
capacity to produce multiple alternative solutions to
difficult circumstances. It is used to assess the average
progress of a person in flexible thinking in clinical and
non-clinical settings. The inventory has established
reliability and validity in studies on different groups
(30). Shareh et al. (31) found the Cronbach’s alpha of
0.90 and test-retest coefficient of 0.71 for the Persian
version of CFI.

Beck Scale for Suicide Ideation (BSSI)

The BSSI can be considered as one of the most
empirically supported measures and widely used self-
report instruments by clinicians and researchers for the
assessment of self-destructive thinking and ideation (32).
This questionnaire contains 19 items and it was
developed to identify and measure the presence and
severity of attitudes, behaviors, and planning for suicide
during the past week. The overall score for BSSI ranges
from O to 38, with a higher score indicating increased
suicide ideation and beliefs. The validity and reliability
of the BSSI have been established (33-35) and it has
been shown to be appropriate for both inpatient and
outpatient settings and can also be used in other settings
such as forensic psychiatry. It has been translated into
various languages, including Persian, with desirable
psychometric  properties (The Cronbach's alpha
coefficients > 0.8) (32).

Beck Depression Scale (BDI-11)

The BDI-II is a brief 21-item self-report inventory. It is
designed for measuring the severity of depression in
youths and adults. It has been utilized by researchers and
clinicians in research and clinical settings on both youths
and adults. The inventory was first developed in 1961 by
Beck et al.; it was then revised in 1996 to be more
consistent with the DSM-5 criteria for depression (36). It
has been translated into Persian, and its psychometric
properties have been proved (37).

Data analysis

To analyze the data, descriptive and inferential statistical
tests, including mean, SD, interquartile range (IQR),
frequency, Kruskal-Wallis tests, Spearman's Rank
Correlation Coefficients, and Logistic Regression
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analyses were used. The Kruskal-Wallis test is a
nonparametric  method. The Spearman's Rank
Correlation Coefficient was utilized to evaluate the
severity of the association between each pair of
depression, suicidal ideation, and cognitive flexibility
scores. Simple and multiple logistic regression models,
including a full model with all explanatory variables of
interest and a reduced model made by backward
likelihood ratio (LR test approach), were made to
examine the relationship between cognitive flexibility
and degrees of depression by adjusting maintenance
treatment reporting odds ratios (ORs). The data were
analyzed using SPSS version 16.0 (SPSS Inc., Chicago,
Ill., USA). The level of significance was detected at a P
value of 0.05.

Results

The sample consisted of 126 patients, including 115
male and 11 female drug users, receiving OMT with one
of the three methods of methadone, buprenorphine, and
opium tincture. The youngest patient was 18 years old,
and the oldest was 77 years old; the mean + SD age of
all subjects was 45.2 + 13.4 years. Patients had a history
of drug use between 1 to 65 years, and the mean years of
drug use was 12.7 £ 9.2. Among the participants, 102
(81.0%) lived in the city, and the rest lived in the
suburbs (18) or in a village (6). Of these, 106 (84.1%)
had a spouse, and the rest lived alone due to divorce,
separation, death, etc. In terms of education, 75
participants had at least a high school diploma (59.5%).
87 patients (69.0%) had a job at the time of the study,
and the rest were unemployed due to studentship,
retirement, dismissal, unemployment, etc. 80 of them
had a rental home (63.5%), and the rest owned a home.
The main drug used by 109 of them (86.5%) was opium
and shireh (opium juice). 15 patients (11.9%) also had a
history of referring to a psychiatrist, and 13 patients
(10.3%) used psychiatric drugs. Table 1 shows the
personal and demographic characteristics of the
participants in more detail. The results of three
subgroups show that they did not vary statistically in
terms of age and education.

Table 1. Personal and Demographic Characteristics of the Patients Who Were Enrolled in the OMT
(Opioid Maintenance Treatments) Program in Iran (Semnan) in 2021

characteristics

Number Percent

Characteristics Number Percent

Less than 40 12 9.5 City of Semnan 67 53.2
Age (years) 40 to 50 47 37.3 Place of birth Inside the province 16 12.7
50 and more 67 53.2 Outside the province 43 34.1
Man 115 91.3 In the city 102 81.0
Gender
Female 11 8.7 Address Suburbs 18 14.3
) 1 8 6.3 Village 6 4.8
Number of family 2 15 11.9 o Land lord 80 63.5
members Housing situation
3 33 26.2 Rent 41 325
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4 49 38.9
5 and more 21 16.7
Methadone 42 33.3

Type of treatment Buprenorphine 42 33.3
Opium tincture 42 33.3

Participate in Yes 58 46.0
counseling No 68 54.0
Single 12 9.5

Married 106 84.1

marital status Divorce 2 1.6
Live apart 3 2.4

Death of wife 3 2.4

llliterate 17 135

. High school 34 27.0

education ] ]

High school diploma 59 46.8

University 16 12.7

Freelance 64 50.8

Private employee 9 7.1

St 6 as

Job University student 1 0.8
Housewife 8 6.3

Unemployed 12 9.5

Retired 26 20.6

Family home 4
Homeless 1
No income 14
Less than 1 million 13
Monthly income 1 to 3 million 72
3 to 5 million 24
5 million and more 3
Opium and Shireh 109
Heroin
Type of drug Meth
Over the Counter drug
Other
Eat 25
How to use Smoke 100
Sniff 1
5 years and less 32
6 to 10 years 33
Duration of use 10 to 15 years 24
15 years and more 37
Refer to psychiatrist ves 15
No 111
Psychiatric drugs ves 13
No 113

3.2
0.8
111
10.3
57.1
19.0
2.4
86.5
6.3
2.4
0.8
4.0
19.8
79.4
0.8
25.4
26.2
19.0

29.4
11.9
88.1

10.3
89.7

The mean and SD of scores of depression, suicidal
ideation, and cognitive flexibility can be seen in Table 2,
and the frequency distribution of participants in terms of
depression and suicidal ideation can be seen in Table 3.
As can be seen in Table 2, the mean and SD of the
cognitive flexibility score in all participants was 91.4 +
15.5, and no significant difference could be reported
between these scores in the three maintenance treatment
groups (P = 0.386). Although the score of depression did
not show a significant difference between the three
groups, the difference between the three groups was
significant in terms of the score of suicidal ideation (P =

0.004). According to Table 2, the highest score of
suicidal ideation belonged to patients treated with opium
tincture. The results of the post hoc test showed that the
difference  between the opium tincture and
buprenorphine groups was statistically significant (P =
0.003). Table 3 shows that the number of cases at a
higher risk of suicide was only one in the buprenorphine
group, while in each of the other two groups, there were
three high-risk individuals and one suicide attempter.
According to Table 3, it can be seen that out of the total
participants, 47 (37.3%) did not have depression, and the
rest showed some degree of depression.

Table 2. Mean, Standard Deviation, Median, and Inter-Quarter Range of Depression Scores, Suicidal
Ideation, and Cognitive Flexibility by Maintenance Treatment Groups

Characteristics group Mean  Standard deviation Median Inter-quarter range pt
Methadone 13.6 9.9 12.5 12
. Buprenorphine 14.8 51 16 2
Depression ) ) 0.127
Opium tincture 16.4 10.2 15 13
Total 14.9 8.7 15 9
Methadone 23 5.9 0 0
o . Buprenorphine 0.5 25 0 0
Suicidal Ideations ] ] 0.004
Opium tincture 2.3 5.0 0 2
Total 1.7 4.7 0 0
Cognitive Flexibility Methadone 89.2 17.3 90 25 0.386
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Buprenorphine 93.6 111 92 5
Opium tincture 91.4 17.3 95 24
Total 91.4 15.5 92 17

T Nonparametric Kruskal-Wallis test

Table 3. Frequency Distribution of Maintenance Treatment Groups in Terms of Depression and Suicidal

Ideation
. Methadone Buprenorphine Opium tincture Total
Condition
Number Percent Number Percent Number Percent Number Percent
No 22 52.4 8 19.0 17 405 47 37.3
depression
Depression Mild 11 26.2 28 66.7 13 31.0 52 41.3
Moderate 5 11.9 6 14.3 6 14.3 17 135
Severe 4 9.5 0 0.0 6 14.3 10 7.9
N Down 38 90.5 41 97.6 38 90.5 117 92.9
Suicidal High risk 3 7.1 1 2.4 3 71 7 5.6
Ideation
Suicide 1 2.4 0 0.0 1 2.4 2 1.6
Correlation analysis between depression scores, suicidal that increasing cognitive flexibility was associated with
ideation, and cognitive flexibility showed a significant decreasing depression and suicidal ideation in
correlation between each of the above three factors. The participants. The results of simple logistic regression
estimation of Spearman correlation coefficients and the analysis to examine the relationship between cognitive
P-value was r = 0.479 and P < 0.001 for depression and flexibility and degrees of depression and the relationship
suicidal ideation scores, r = -0.606 and P < 0.001 for between cognitive flexibility and a high risk of suicide
depression and cognitive flexibility scores, and r = - or its attempt, according to maintenance therapy and
0.427 and P < 0.001 for suicidal ideation and cognitive other underlying and explanatory variables, are shown in
flexibility. These show that there is a direct correlation Table 4.

between depression and suicidal ideation, suggesting

Table 4. Results of Simple Logistic Regression Analysis to Investigate the Relationship between
Cognitive Flexibility with Degrees of Depression and Suicide Attempt by Maintenance Treatment

95%CI 95% ClI

Group Thera OR P OR P

P Py (Depression) Lower Upper (Suicide) ~ Lower Upper

limit limit limit limit

Methadone 0.899 0.841 0.961 0.002 0.914 0.800 1,044 0.184
Buprenorphine 0.796 0.694 0.913 0.001
Opium tincture 0.860 0.783 0.946 0.002 1.03 0.980 1,092 0.222
Total 0.877 0.834 0.922 0 0<Ol 1.009 0.959 1,061 0.738

OR: odds ratio, CI: confidence interval
According to Table 4, increasing cognitive flexibility in cognitive flexibility (OR = 0.87) is associated with a
general and in each of the three maintenance therapy decreasing chance of depression. On the other hand, the
groups is associated with a reduced chance of use of buprenorphine (OR = 151) and opium tincture
developing depression. However, the results do not show (OR = 9.3), compared to methadone, and not attending
a correlation between cognitive flexibility and a high counseling sessions (OR = 5.4) are associated with an
risk of suicide or its attempt. The results of multiple increase in depression.

logistic regression analysis to investigate the relationship
between cognitive flexibility and degrees of depression
by adapting the type of maintenance therapy and other
contextual and explanatory variables are shown in Table
5. As seen within the last reduced model, the increase in
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Table 5. Results of Multiple Logistic Regression Analysis to Investigate the Relationship between
Cognitive Flexibility and Degrees of Depression by Adjusting for Maintenance Treatment and Other
Underlying and Explanatory Variables

OR 95% ClI OR 95% ClI
Explanatory Variables Full’) Lower Upper P (Reduced  Lower Upper P
(model  |imit limit model 1) |imit limit
Cognitive Flexibility 0.86 0.81 0.92 <0.001 0.87 0.82 0.92 <0.001
_ Methadone 1 1
Maintenance Buprenorphine 17.3 3.1 97.0 0.001 151 3.3 685  <0.001
treatment
Opium tincture 7.7 1.1 53.6 0.040 9.3 2.1 41.1 0.003
Age (year) 1.0 0.9 1.1 0.886
Use duration (year) 1.0 0.9 1.1 0.724
Man 1
Gender
Female 1.1 0.0 34.7 0.932
Number of Family Members 1.2 0.7 2.0 0.545
Counseling Yes 1 1
sessions No 3.9 1.0 15.7 0.057 5.4 1.7 17.8 0.005
Living with No 1
wife/husband Yes 0.7 0.1 4.7 0.766
High school 1
Education i
Diploma and 1.0 0.2 4.2 0.956
above
No 1
Landlord
Yes 0.6 0.2 2.4 0.514
No income 1
Less than 1 0.3 0.0 6.8 0.491
million
Monthly Income .
1 to 3 million 0.5 0.0 10.9 0.647
3 million and 07 00 184 0833
more
Opium and 1
Main used drug Shireh
Other drugs 13 0.2 7.6 0.741
Refer to Yes 1
psychiatrist No 0.2 0.0 2.6 0.199

OR: odds ratio, CI: confidence interval, tReduced by backward LR test approach

Discussion

The present study examined and compared depression
and suicidal ideation between patients receiving
maintenance treatments (methadone, buprenorphine, and
opium tincture) and tried to find the relationship between
these factors regarding the cognitive flexibility of
addicts.

According to many previous studies, depression is an
important prognostic factor of relapse vulnerability in
opiate addicts, and depressive symptoms are common in
OUD and OMTs (16, 38-40). According to Table 3,
62.7% of the participants in the study showed some
degree of depression. In previous studies, this figure has
been reported from 20% to 60%. However, this study
found no differential outcome regarding depressive
symptoms in the three kinds of maintenance treatment.
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This is in line with previous research, showing that
methadone and buprenorphine alleviate the symptoms of
depression in patients to the same extent (41).
Depression is a situation defined by lack of flexibility in
various areas of behavior and function. People with
depression consider the world unchanging and constant;
they find the environment stable, boring, empty, and
useless (42). Studies have shown the correlation between
cognitive flexibility and depression in healthy people
(43, 44).

The present study showed that the rate of suicidal
ideation was lower among patients treated with
buprenorphine maintenance compared to other drugs.
This difference was even statistically significant between
the opium tincture and the buprenorphine groups of
treatment, which is consistent with the findings of
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previous research demonstrating buprenorphine’s anti-
suicidal and mood-stabilizing capabilities (1, 45-48).
This finding highlights buprenorphine as a treatment for
depression, as well as its anti-suicidal effects. Drug users
face many problems and negative phenomena, one of
which is suicide. Substance abuse has long been
considered a risk factor for suicidal behaviors, with
about half of suicides occurring by drug addicts (19). A
study in the United Kingdom found that about one-third
of patients had suicidal ideation before entering
treatment programs (49). Studies have shown that
suicidal thoughts and behaviors are more prevalent in
addicted women and patients who consume higher
amounts of drugs (50). On the other hand, studies
emphasize the strong association of anxiety and
depression with suicidal behaviors and thoughts (51).
This study suggests that psychological flexibility is in
correlation with depression and suicidal thinking and
behavior in people receiving maintenance treatment.
Many previous studies have demonstrated this
relationship in various situations (52-55). Adjusting for
the type of treatment, increasing cognitive flexibility
level was associated with a decreasing chance of
depression; while receiving buprenorphine and opium
tincture, compared to methadone, was associated with
increased risk of depression. However, the results of the
multivariate analysis did not show an independent and
significant association between cognitive flexibility and
the risk of suicide. Based on the results, addicted
patients seem to benefit from cognitive training.
Furthermore, based on some studies,
methadone/buprenorphine dependency and long-term
use of it cause cognitive deficiencies in users. For
instance, in a study, patients receiving methadone
treatment were compared with patients who abstained
from heroin in terms of visual-spatial attention and
cognitive flexibility; the results showed that methadone
users had lower performance than patients who
abstained from heroin in terms of processing speed,
visual-spatial attention, cognitive flexibility, active
memory, and deductive reasoning (56). In addition to
affecting other aspects of life, it can also reduce
commitment to treatment in these patients. Impairment
in executive functions, such as response inhibition and
impulsivity, correlates positively with the risk of relapse
in patients receiving maintenance treatment. In the long
term, these cognitive disorders reduce the individual,
family, and social efficiency of the user (15).

Limitation

This study has some strengths and limitations. Using
validated international scales to measure psychological
conditions of participants should be mentioned as a
strength. However, some limitations should be
acknowledged. First, a causal relationship cannot be
established because of the cross-sectional design of the
study. Second, all participants were recruited from
treatment centers of one city, which Ilimits the
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generalizability of the findings. The small sample size
and use of self-report questionnaires should be taken into
account as limitations of the study. There is a correlation
between three factors, but the lack of a significant
correlation between cognitive flexibility and suicidal
ideation requires further investigation. Usually, many
clients of addiction treatment centers are multidrug
abusers; therefore, it is not easy to determine the exact
amount and mechanism of action of various factors. In
addition, the question of whether treating addiction and
comorbid disorders can be fully done by adjusting
cognitive  flexibility is still awaiting further
investigation.

Conclusion

In summary, this study focused on the comparison of
depression, suicidal ideation, and cognitive flexibility in
addicted patients receiving maintenance treatments. In
addition to the importance of paying attention to the type
of drug treatment, cognitive flexibility is in correlation
with depression and suicidal thinking and behavior in
these patients. These results highlight the importance of
cognitive training in improving cognitive and executive
functions, resulting in decreasing negative dimensions of
addiction and improving treatment outcomes.

Acknowledgment

This work was supported by grants from the Social
Determinants of Health Research Center, Semnan
University of Medical Sciences, Semnan, Iran.

Conflict of Interest
None.

References

1. Hickman M, Steer C, Tilling K, Lim AG, Marsden
J, Millar T, et al. The impact of buprenorphine
and methadone on mortality: a primary care
cohort study in the United Kingdom. Addiction.
2018;113(8):1461-76.

2. Shakeri H, Hejrati R, Hojjat SK, Khalili MN,
Farazmand T, Mollazadeh S. Effects of
methadone, opium tincture and buprenorphine
maintenance therapies on thyroid function in
patients with OUD. J Addict Dis.
2020;38(4):514-9.

3. Nikoo M, Moazen-Zadeh E, Nikoo N,
Javidanbardan S, Kazemi A, Choi F, et al.
Comparing opium tincture and methadone for
medication-assisted treatment of patients with
opioid use disorder: Protocol for a multicenter
parallel group noninferiority  double-blind
randomized controlled trial. Int J Methods
Psychiatr Res. 2019;28(1):e1768.

4. Anderson IB, Kearney T. Use of methadone.
West J Med. 2000;172(1):43-6.

5. Lawrinson P, Ali R, Buavirat A, Chiamwongpaet
S, Dvoryak S, Habrat B, et al. Key findings from

291



Rajabpour, Mirmohammadkhani, Paknazar

292

10.

11.

12.

13.

14.

15.

16.

17.

18.

the WHO collaborative study on substitution
therapy for opioid dependence and HIV/AIDS.
Addiction. 2008;103(9):1484-92.

Protocol on management of opioid dependence
with methadone. Ministry of Health and Medical
Education. 2014.

Stanciu CN, Glass OM, Penders TM. Use of
Buprenorphine in treatment of refractory
depression-A review of current literature. Asian
J Psychiatr. 2017;26:94-8.

Yeoh SL, Eastwood J, Wright IM, Morton R,
Melhuish E, Ward M, et al. Cognitive and Motor
Outcomes of Children With Prenatal Opioid
Exposure: A Systematic Review and Meta-
analysis. JAMA Netw Open. 2019;2(7):e197025.
de Cubas MM, Field T. Children of methadone-
dependent women: developmental outcomes.
Am J Orthopsychiatry. 1993;63(2):266-76.
Andersen JM, Hgiseth G, Nygaard E. Prenatal
exposure to methadone or buprenorphine and
long-term outcomes: A meta-analysis. Early
Hum Dev. 2020;143:104997.

Rapeli P, Fabritius C, Kalska H, Alho H.
Cognitive  functioning in  opioid-dependent
patients treated with buprenorphine,
methadone, and other psychoactive

medications: stability and correlates. BMC Clin
Pharmacol. 2011;11:13.

Butler K, Le Foll B. Impact of Substance Use
Disorder Pharmacotherapy on Executive
Function: A Narrative Review. Front Psychiatry.
2019;10:98.

1. Luijten M, Machielsen MW, Veltman
DJ, Hester R, de Haan L, Franken IH.
Systematic review of ERP and fMRI studies
investigating inhibitory control and error
processing in people with substance
dependence and behavioural addictions. J
Psychiatry Neurosci. 2014;39(3):149-69.

Hatami H, Khodakarim S, EghbaliGhahyazi H,
Rajabpour M. The Investigation of Executive
Functions in Patients under Methadone and
Buprenorphine Maintenance Treatment.
Koomesh J. 2016;17(3):643-50.

Verdejo-Garcia A, Lorenzetti V, Manning V,
Piercy H, Bruno R, Hester R, et al. A Roadmap
for Integrating Neuroscience Into Addiction
Treatment: A Consensus of the Neuroscience
Interest Group of the International Society of
Addiction Medicine. Front Psychiatry.
2019;10:877.

Kidorf M, Disney ER, King VL, Neufeld K,
Beilenson PL, Brooner RK. Prevalence of
psychiatric and substance use disorders in
opioid abusers in a community syringe
exchange program. Drug Alcohol Depend.
2004;74(2):115-22.

Dolan SL, Martin RA, Rohsenow DJ. Self-
efficacy for cocaine abstinence: pretreatment
correlates and relationship to outcomes. Addict
Behav. 2008;33(5):675-88.

Lin WC, Chou KH, Chen HL, Huang CC, Lu CH,
Li SH, et al. Structural deficits in the emotion
circuit and cerebellum are associated with
depression, anxiety and cognitive dysfunction in

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

20.

30.

31.

32.

33.

methadone maintenance patients: a voxel-
based morphometric study. Psychiatry Res.
2012;201(2):89-97.

Darke S, Ross J. Suicide among heroin users:
rates, risk factors and methods. Addiction.
2002;97(11):1383-94.

Michel L, Lions C, Maradan G, Mora M,
Marcellin F, Morel A, et al. Suicidal risk among
patients enrolled in methadone maintenance
treatment: HCV status and implications for
suicide prevention (ANRS Methaville). Compr
Psychiatry. 2015;62:123-31.

Poorolajal J, Haghtalab T, Farhadi M, Darvishi
N. Substance use disorder and risk of suicidal
ideation, suicide attempt and suicide death: a
meta-analysis. J Public Health (Oxf).
2016;38(3):e282-e91.

Deykin EY, Buka SL. Suicidal ideation and
attempts among chemically  dependent
adolescents. Am J Public Health.
1994;84(4):634-9.

Gossop M, Marsden J, Stewart D. Remission of
psychiatric symptoms among drug misusers
after drug dependence treatment. J Nerv Ment
Dis. 2006;194(11):826-32.

Darke S, Degenhardt L, Mattick R. Mortality
amongst lllicit Drug Users: Epidemiology,
Causes and Intervention. Cambridge:

Cambridge University Press; 2006.

Fontanella CA, Warner LA, Hiance-Steelesmith
DL, et al. . Service use in the month and year
prior to suicide among adults enrolled in Ohio
Medicaid. Psychiatr Serv. 2017;68(7):674—680.
Botega NJ. Suicidal behavior: Epidemiology.
Psicologia USP. 2014;25(3):231-6.

Botega NJ, Marin-Leo6n L, Oliveira HB, Barros
MB, Silva VF, Dalgalarrondo P. [Prevalence of
suicidal ideation, suicide plans, and attempted
suicide: a population-based survey in
Campinas, Sdo Paulo State, Brazil]. Cad Saude
Publica. 2009;25(12):2632-8.

Association AP. Diagnostic and Statistical
Manual of Mental Disorders. 5th ed.
Washington, DC2013.

Dennis JP, Vander Wal JS. The Cognitive
Flexibility Inventory: Instrument Development
and Estimates of Reliability and Validity. Cogn
Ther Res.. 2010;34(3):241-53.

Johnco C, Wuthrich VM, Rapee RM. Reliability
and validity of two self-report measures of
cognitive flexibility. Psychol Assess.
2014;26(4):1381-7.

Shareh H, Farmani A, Soltani E. Investigating
the Reliability and Validity of the Cognitive
Flexibility Inventory (CFI-I) among Iranian
University Students. PCP 2014;2(1):43-50.
Esfahani M, Hashemi Y, Alavi K. Psychometric
assessment of beck scale for suicidal ideation
(BSSI) in general population in Tehran. Med J
Islam Repub Iran. 2015;29:268.

Crane C, Barnhofer T, Duggan DS, Eames C,
Hepburn S, Shah D, et al. Comfort from suicidal
cognition in recurrently depressed patients. J
Affect Disord. 2014;155(100):241-6.

Iranian J Psychiatry 18: 3, July 2023 ijps.tums.ac.ir



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Hirsch JK, Conner KR. Dispositional and
explanatory style optimism as potential
moderators of the relationship between
hopelessness and suicidal ideation. Suicide Life
Threat Behav. 2006;36(6):661-9.

Pinninti N, Steer RA, Rissmiller DJ, Nelson S,
Beck AT. Use of the Beck Scale for suicide
ideation with psychiatric inpatients diagnosed
with schizophrenia, schizoaffective, or bipolar
disorders. Behav Res Ther. 2002;40(9):1071-9.
Beck AT, Steer RA, Brown GK. BDI-II: Beck
Depression Inventory Manual. 2nd ed. San
Antonio: Psychological Corporation; 1996.
Ghassemzadeh H, Mojtabai R, Karamghadiri N,
Ebrahimkhani N. Psychometric properties of a
Persian-language version of the Beck
Depression Inventory--Second edition: BDI-II-
PERSIAN. Depress Anxiety. 2005;21(4):185-92.
Brienza RS, Stein MD, Chen M, Gogineni A,
Sobota M, Maksad J, et al. Depression among
needle exchange program and methadone
maintenance clients. J Subst Abuse Treat.
2000;18(4):331-7.

Peles E, Schreiber S, Naumovsky Y, Adelson
M. Depression in methadone maintenance
treatment patients: rate and risk factors. J Affect
Disord. 2007;99(1-3):213-20.

Witkiewitz K, Villarroel NA. Dynamic association
between negative affect and alcohol lapses
following alcohol treatment. J Consult Clin
Psychol. 2009;77(4):633-44.

Dean AJ, Bell J, Christie MJ, Mattick RP.
Depressive symptoms during buprenorphine vs.
methadone maintenance: findings from a
randomised, controlled trial in opioid
dependence. Eur Psychiatry. 2004;19(8):510-3.
Alizadeh A, Yousefi E, Farvareshi M, Zoghi M.
predict symptoms of depression based on
cognitive flexibility, rumination and mindfulness
in students. Shenakht J Psychol Psychiatry.
2015;2(1):15-29.

Brooks BL, Iverson GL, Sherman EM, Roberge
MC. Identifying cognitive problems in children
and adolescents with depression using
computerized neuropsychological testing. Appl
Neuropsychol. 2010;17(1):37-43.

Esmail Soltani, Hossein Shareh, Seyed
Abdolmajid Bahrainian, Azam Farmani. The
mediating role of cognitive flexibility in
correlation of coping styles and resilience with
depression. Pajoohande J. 2013;18(2):88-96.
Serafini G, Adavastro G, Canepa G, De
Berardis D, Valchera A, Pompili M, et al. The
Efficacy of Buprenorphine in Major Depression,
Treatment-Resistant Depression and Suicidal
Behavior: A Systematic Review. Int J Mol Sci.
2018;19(8):2410.

Ahmadi J, Sarani EM, Jahromi MS. Rapid effect
of a single-dose buprenorphine on reduction of
opioid craving and suicidal ideation: A
randomized, double blind, placebo-controlled
study. Ci Ji Yi Xue Za Zhi. 2020;32(1):58-64.
Gibbs HM, Price D, Delgado PL, Clothier JL,
Céaceda R. Buprenorphine use for pain and

Iranian J Psychiatry 18: 3, July 2023 ijps.tums.ac.ir

48.

49.

50.

51.

52.

53.

54.

55.

56.

Cognitive Flexibility in Addicts

suicidal ideation in severely suicidal patients. Int
J Psychiatry Med. 2020;55(6):387-96.
Benhamou OM, Lynch S, Klepacz L. Case
Report:  Buprenorphine-A  Treatment  for
Psychological Pain and Suicidal Ideation? Am J
Addict. 2021;30(1):80-2.

Chen VC, Lin TY, Lee CT, Lai TJ, Chen H, Ferri
CP, et al. Suicide attempts prior to starting
methadone maintenance treatment in Taiwan.
Drug Alcohol Depend. 2010;109(1-3):139-43.
O'Boyle M, Brandon EA. Suicide attempts,
substance abuse, and personality. J Subst
Abuse Treat. 1998;15(4):353-6.

Useda JD, Duberstein PR, Conner KR,
Beckman A, Franus N, Tu X, et al. Personality
differences in attempted suicide versus suicide
in adults 50 years of age or older. J Consult Clin
Psychol. 2007;75(1):126-33.

Thoma P, Wiebel B, Daum |. Response
inhibiton  and cognitive  flexibility  in
schizophrenia with and without comorbid
substance use disorder. Schizophr Res.
2007;92(1-3):168-80.

McCracken LM, Patel S, Scott W. The role of
psychological flexibility in relation to suicidal
thinking in  chronic pain. Eur J Pain.
2018;22(10):1774-81.

MacPherson HA, Kudinova AY, Schettini E,
Jenkins GA, Gilbert AC, Thomas SA, et al.
Relationship between cognitive flexibility and
subsequent course of mood symptoms and
suicidal ideation in young adults with childhood-
onset bipolar disorder. Eur Child Adolesc
Psychiatry. 2022;31(2):299-312.

Khobragade B, Sharma V, Deshpande SN.
Cognitive function in women with major mental
illnesses who use tobacco. Psychiatry Res.
2021;295:113603.

Verdejo A, Toribio I, Orozco C, Puente KL,
Pérez-Garcia M. Neuropsychological
functioning in methadone maintenance patients
versus abstinent heroin abusers. Drug Alcohol
Depend. 2005;78(3):283-8.

293



