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ABSTRACT
This study aims to investigate the effect of combined working memory training (WMT) and
attention control training (ACT) on craving, impulsivity, and working memory of opioid addicts under
methadone therapy.

[VETELEE This is a randomized controlled clinical trial. Participants were 50 male opioid addicts who
were selected from addiction treatment clinics in Mashhad, Iran. After their random allocation to the
intervention and control group, the intervention group received WMT+ACT for 4 weeks using a mobile
application. Pre- and post-test assessments were conducted using a craving scale, Barratt impulsiveness
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scale, and Wechsler's digit span test. Descriptive statistics and multivariate analysis of covariance were
employed for data analysis.

ST The combined intervention significantly reduced craving and impulsivity in the intervention
group compared to the control group, but it had no significant effect on working memory (P>0.05).
[@TENERT The mobile-based WMT+ACT intervention is a useful intervention for male opioid addicts
under methadone therapy.
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Introduction In this randomized controlled clinical trial, 50 male opi-
oid addicts were selected from four addiction treatment
clinics in Mashhad, Iran, using a purposive sampling
method. Inclusion criteria were age 18-49 years, reading
and writing literacy, having an Android phone, maintain-
ing a stable methadone dose for a least four weeks prior

and working memory deficits are major to the study, and continuing to keep this dosage stable
contributors to the poor treatment outcomes in people with during the study period. Participants were examined by a
substance abuse. Working memory, involved by essential psychiatrist, and those with a psychotic episode in the last
skills in cognitive rehabilitation tasks, plays a crucial role month, severe brain damage and/or a neurodegenerative
in addiction recovery. Impaired working memory is related disease, unwillingness to continue participation, failure to
to reduced impulse control, decreased resistance to drug use the designated application for at least one week during
craving, and high risk of relapse. Individuals with low the study were excluded. After obtaining informed con-
working memory tend to show high levels of impulsivity, sent from the participants, they were randomly assigned

which is the predictor of craving in both drug abusers and to intervention group (n=25) and control group (n=25).
those abstinent from drug use. Furthermore, inadequate

pioid addiction is a global public health
concern, with high relapse rate and difficul-
ties in maintaining abstinence among de-
toxified patients. Neurocognitive disorders

performance in computerized working memory training The intervention group played a neuro-rehab game
(WMT) is associated with suboptimal responses to psy- weekly for four consecutive weeks. This mobile applica-
chotherapy, higher rates of relapse, and shorter durations of tion is a cognitive-based game for brain training that con-
abstinence after drug cessation. Recent studies using WMT sists of both ACT and WMT [10]. The control group did
have shown promising results in improving cognitive func- not play any game during this period and received treat-
tion. This study sought to assess the effect of WMT com- ment as usual which was methadone therapy at the steady
bined with attention control training (ACT) using a mobile dose. At the end of the 4-week intervention period, a post-
application on craving, impulsivity, and working memory test assessment was administered to both groups. The col-
of opioid users under methadone therapy. lected data were analyzed in SPSS software, version 25.

Table 1. Demographic characteristics of the participants in two groups (n=25)

MeantSD/No. (%)

Variables Grou £/ p
P Intervention Control
Age (y) 36.6417.94 35.2447.21 0.65 0.51
Duration of addiction 11.24+5.28 11.44+5.67 -0.12 0.89
Elementary 1(4) 0(0)
Middle school 4(16) 4(16)
Diploma 8(32) 7(28)
Educational level 0.67 0.78
Associate degree 3(12) 6(24)
Bachelor's degree 6(24) 7(28)
Master's degree 3(12) 1(4)
Single 4(16) 5(20)
Marital status 0.13 0.50
Married 21(84) 20(20)
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Table 2. Mean scores of the study variables in both groups at pre- and post-test phases

MeanSD
Variables Groups
Pre-test Post-test
Intervention 84.28+11.23 80.12+11.15
Craving
Control 77+7.85 76.5618.04
Intervention 86.72+10.23 79.7619.83
Impulsivity
Control 80.92+11.78 79.88+11.03
Intervention 4.24+0.83 4.52+1.12
Digit span test-forward
Control 3.84+0.94 4.28+1.02
Intervention 3.56+1.12 3.84+1.06
Digit span test-backward
Control 3.28+1.17 3.28£1.10
Intervention 7.80+1.29 8.44+1.60
Digit span test-total
Control 7.12+1.61 7.56£1.19
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Table 3. Test of between-subject effects (ANCOVA)

. Source of Sum of 2 a
Variables Variance e Mean Square n df F Sig.
Intervention 4439.55 4439.55 0.978 1 2060.82 0.001
Craving Group 146.28 146.28 0.591 1 67.90 0.001
Error 101.25 101.25 47
Intervention 4262.49 4262.49 0.813 1 204.28 0.001
Impulsivity Group 299.92 299.92 0.23 1 14.37 0.001
Error 980.70 20.86 47
Intervention 1.29 1.29 0.02 1 1.12 0.29
Digit span test-
forward Group 0.32 0.32 0.006 1 0.28 0.59
Error 53.98 1.14 47
Intervention 11.77 11.77 0.20 1 12.40 0.01
Digit span test- Group 237 237 0.05 1 2.50 0.12
backward
Error 44.62 44.62 47
Intervention 20.18 20.18 0.21 1 12.46 0.01
Digit span test- Group 3.95 3.95 0.04 1 24 012
total
Error 76.13 76.13 47
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Results

According to the information in Table 1, the mean age
variable of participants was 36.64+7.94 years in the inter-
vention group and 35.24+7.21 years in the control group.
Participants were 9 single people (18%) and 41 married
people (82%). In terms of education in overall, 9 partici-
pants had middle school education, 15 had a high school
diploma, 9 had an associate degree, 13 had a bachelor's
degree, and 4 had a master’s degree. The mean duration
of addiction was 11.24+5.28 years in the intervention
group and 11.44+5.67 years in the control group. The re-
sults of chi-square test showed that the two groups were
similar in terms of age, duration of addiction, gender, and
education level and there were no significant differences
between them (Table 1). The mean training duration for
the intervention group was 28.22+22.26 minutes. Table
2 presents the mean pre-test and post-test scores of the
study participants. As presented in Table 3, the difference
between the two groups in craving (F=67.90, P<0.001,
partial eta=0.59) and impulsivity (F=14.37, P<0.001, par-
tial eta=0.23) was significant, but the differences in for-
ward digit span (P=0.59), backward digit span (P=0.12),
and total score of digit span test (P=0.12) were not signifi-
cant. The mean value for the ratio of the number of wrong
answers to the total answers in the pre-test and post-test
phases was 54.36+13.80 and 46.40+13.92, respectively.

Conclusion

The results of this study showed that the combination of
WMT and ACT delivered on a mobile application could
significantly reduce craving and impulsivity in male
opioid addicts under methadone therapy. These findings
suggest the potential of this combined intervention in re-
ducing the risk of relapse in these people. However, we
found no significant increase in working memory after
combined intervention.
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13. Neuroplasticity’

14. Dysfunctional neural networks
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26. Digit Span Test (DST)
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