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ABSTRACT

AIMS: Risk-taking is a behavior that endangers a person’s health and provides the basis for a person to suffer
from physical and psychological diseases. Substance dependence disorder includes cognitive, behavioral, and
psychological symptoms along with a pattern of repetition and withdrawal tolerance consequences. The aim
of the current research was the effectiveness of cognitive rehabilitation and phototherapy on the risk-taking of
people with substance dependence disorder.

MATERIALS AND METHODS: The current study is an experiment with a pre-test, post-test, and control
group design with a 2-month follow-up level. The statistical population of this research was all the clients of
opioid drug abuse treatment clinics of Nikteb, Golrizan, and Hami in Tehran in 2020. In the first level, using
the available sampling method, according to a=0.05, the effect size of 85%, and three equal groups, using
Gpower software, 63 people were determined. These people were selected among those who had received
a score higher than the cut-off line in the risk test and then were replaced by a simple random method in
2 experimental groups (21 people in the cognitive rehabilitation group and 21 people in the phototherapy
group) and a control group (21 people). The first experimental group received 12 cognitive rehabilitation
sessions and the second experimental group received 12 phototherapy sessions, but the people in the control
group did not receive any intervention and remained on the waiting list.

FINDINGS: The average age of the cognitive rehabilitation group was 34.19+8.27, the phototherapy group was
32.76+7.68, and the control group was 33.33+7.73. The results of the mixed variance analysis test showed
that both interventions in the post-test and follow-up level had a significant effect on reducing risk-taking
compared to the control group (p<0.05). In addition, the results of the Bonferroni post hoc test showed that
phototherapy was more effective in reducing risk-taking (p<0.05).

CONCLUSION: Cognitive rehabilitation and phototherapy can be used as treatment methods to reduce the
problems caused by the riskiness of clients of drug addiction clinics.
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INTRODUCTION

Drugaddictionisa chronic, recurring phenomenon
and a global concern that has serious damage
in many individual, social, family, physical and
financial areas[1]. Substance dependence disorder
has penetrated many Iranian families and includes
cognitive, behavioral and psychological symptoms
along with a pattern of repetition and withdrawal
tolerance consequences [2] and compulsive drug-
seeking practices and habits [3]. According to
the Diagnostic and Statistical Manual of Mental
Disorders (DSM-5), each of the addictions and
disorders related to drug use is a set of cognitive,
behavioral and physiological symptoms that show
that a person continues to use drugs despite the
significant problems he suffers. Dependence is
one of the clinical symptoms that appear in a
person’s behavioral, cognitive and physiological
state after drug consumption. The limbic system
is involved in the acute reinforcing effects,
memory and conditioned responses associated
with craving and the emotional and motivational
changes of the withdrawal syndrome [4]. Brain
behavioral inhibitory and behavioral activating
systems underlie reinforcement sensitivity theory,
which is a biological approach to explain people’s
uncontrollable desire to abuse drugs [5].
Previous studies have shown that risk-taking,
as a personality trait, is the cause of substance
use disorders, and drug use also plays a role in
increasing risk-taking [6]. Risk-taking is one of
the main factors that put people’s health at risk in
societyandincludesbehaviorsthatdisruptthelives
of others and may harm people or their property
and are categorized with the title of delinquency
[5]- Riskiness also provides the basis for a
person to get physical diseases such as AIDS and
psychological diseases such as anxiety, depression
disorder, etc. Also, based on the background of
the research, risk-taking in people suffering from
substance abuse causes various problems such as
suicide, risky sexual behaviors, defective cognitive
development, impulsivity, intolerance of distress
and emotional dysregulation, which makes
therapeutic interventions to reduce risk-taking
very important. [7].

Various interventions have been used to improve
the vulnerability of people with drug addiction,
including cognitive-behavioral group therapy,
cognitive-based mindfulness [8] and group
therapy schema and planned behavior training
[9], however, what has received less attention is
cognitive rehabilitation, which is a neurological
intervention that modifies or resolves patients’
cognitive deficits by taking advantage of exercise
and using the remaining and healthy cognitive
skills [10]. It can also be said that cognitive

rehabilitation is a set of programs for brain
rehabilitation that leads to the improvement of
mental and cognitive functions of a person and
as a result, individual success in different areas of
life [11] and it is a method to restore lost cognitive
capacities with the help of targeted exercises and
stimuli, and its purpose is to improve a person'’s
performance in performing activities by improving
perception, attention, memory, problem-solving
and vigilance, flexibility and conceptualization,
etc. [12].

Among other interventions that have recently
received attention is phototherapy [13], which
is called a painless treatment and can be used
as a complementary treatment along with
psychotherapy and drug therapy to improve the
problems of people with drug addiction [14].
Phototherapy or photobiomodulation is used
through different methods such as direct laser
therapy to target tissue or the use of intravenous
lasers by targeting blood flow for systemic effects
and laser therapy to target deeper tissues such as
extracranial brain [15]. In phototherapy, red or
infrared light stimulates mitochondrial function
in a drug addict [16] and this action ultimately
increases biomolecules or neurotrophic factors in
the brain (which are responsible for the survival
of nerve cells), increases blood flow and reduces
inflammation [17]. In explaining the effectiveness
of photobiomodulation on the cravings of drug
addicts, it can be said that previously known as
laser or low-level light therapy, it is a promising
method based on tissue irradiation with photons
of the red to near-infrared spectrum (600 to 1100
nm) which can be applied through various light
sources, including lasers and light-emitting diodes
[18]. Phototherapy can improve cerebral metabolic
activity and blood flow, stimulate neurogenesis
(the process by which neurons are produced)
and synaptogenesis (the process of creating a
synapse, by making a connection between two
neurons or making a connection between a
neuron and other cells of the nervous system)
and in this way affects the neurotransmitters
and can provide neuroprotective effects with its
anti-inflammatory effect and antioxidant effect
[19]. Also, in phototherapy, using near-infrared
light that is absorbed by cytochrome oxidase
(the last enzyme of the mitochondrial respiratory
chain) and stimulates the formation of adenosine
triphosphate in the mitochondria, it increases the
biochemical responses of the brain and causes
a decrease in inflammation and an increase in
neurotrophic factors in the brain (which are
responsible for the survival of nerve cells). These
effects of phototherapy on drug addicts can reduce
anxiety and dramatically reduce cravings for
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drugs and opioids within minutes [20]. Therefore,
it can be said that phototherapy is effective in
reducing the cravings of drug addicts. Based on
the background of the research, phototherapy is
an effective and safe treatment for drug craving,
and drug addiction and improving depression
and anxiety of people with drug dependence [21].
Due to the high prevalence of drug use, along
with the increase in the rate of relapse after the
start of treatment, it is of vital importance to
investigate new approaches and methods for
the treatment of drug use disorder. Given the
promising findings in reducing substance use
and craving, in general, neuromodulation may
offer a non-pharmacological method that is more
effective than other methods in reducing cravings.
Further research on neuromodulation, both alone
and in combination with substance use disorder
treatment (such as pharmacotherapy), needs to be
investigated [22].

Due to the importance of examining new
approaches and methods for the treatment of
substance use disorder, identifying biomarkers
and examining new treatment strategies and
solutions by providing new goals for the treatment
of drug addiction and better predicting the
treatment response and improving the overall
results helps to speed up the progress. Since there
are few studies in Iran about the effectiveness of
phototherapy and its comparison with cognitive
rehabilitation on the risk-taking of drug addicts,
the present study was conducted to investigate
the effectiveness of cognitive rehabilitation and
phototherapy in reducing the risk-taking of clients
of drug addiction clinics.

MATERIALS & METHODS

The research method is based on the practical The
research method is based on the practical purpose
and from the point of view of data collection, it
is a part of quantitative and semi-experimental
research, with a pre-test, and post-test design with
a control group with a 2-month follow-up. In this
research, the statistical population was all clients
of Nik, Golrizan and Hami drug abuse treatment
clinics in Tehran in 2020. First, the Balloon
Analogue Risk Task [23] was performed on the
clients who volunteered to participate in the
sessions. Then, using available sampling method,
among these people, those who scored higher than
the others, 63 people were selected as available
and randomly assigned in groups (21 people in
the cognitive rehabilitation group, 21 people in
the phototherapy group and 21 people in the
control group). Informed consent to participate
in the research, not having specific physical
and psychological diseases, at least high school
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education and an age range of 18 to 50 years were
the criteria for entering the research. Absence
of more than 2 sessions in therapy sessions,
simultaneous participation in other courses and
therapeutic interventions at the same time as the
research, failure to answer the post-test questions
and failure to participate in the follow-up level
were the criteria for exiting the research.

The Balloon Analogue Risk Task (BART): This
test was first introduced in 2002 by Lejuez [23].
A higher score in this variable indicates a riskier
decision [24]. This computer test examines the
possibility of checking a person’s level of risk-
taking in real conditions and measures the
performance or bias of the risk-taking strategy
[25]. Because there are 30 computerized balloons
in this test, it does not have a range of responses
and the adjusted score in the main score of the
test and the respondent’s riskiness index [26].
In the original version, the convergent validity of
the survey test and its Pearson correlation with
the survey impulsivity test and the coefficient
of 0.43 and significance at the 0.01 level has
been obtained [27]. In Iran, this test has been
standardized on young Iranians, and to examine its
concurrent validity, the high-risk decision-making
test in social situations [23] with the subscales of
health riskiness, novelty, ambiguity, and economic
riskiness and depression, anxiety, and stress scale
with three subscales of depression, anxiety and
stress have been used as a general construct [25].
The correlation coefficient with risk-taking in
social situations was 0.45 and significant at the
0.05 level, and the correlation coefficient with
the anxiety/depression/stress test was 0.81 and
significant at the 0.05 level and also Cronbach'’s
alpha was used to check its reliability and the
coefficient was 0.79 [24]. In the present study,
the reliability of the test was calculated and the
total coefficient of the questions was calculated
as 0.73 using Cronbach’s alpha method. In this
test, the indicators of the adjusted score, which
is equivalent to the average number of times the
balloons inflated that did not burst, the unadjusted
score, which is equivalent to the average number
of times the balloons are inflated, the number of
times the balloons burst and the maximum and a
minimum number of times a balloon is inflated are
measured [23].

In the cognitive rehabilitation part, which was
adapted from previous studies [14, 19], 12
sessions of cognitive rehabilitation were used
using Stop Signal Software (Sina Psychology
Software Company), and two symbols of a circle
and a square were used in each test. The size of
the visual stimuli was equal to 1.5 cm2, which
remained on the screen for 1.250 milliseconds.
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Respondents should respond to the stimuli as
quickly as possible with the left and right clicks of
the computer mouse. In a way that they responded
to the circle stimulus by right-clicking and to the
square stimulus by left-clicking. In 20% of the tests,
an audio stimulus (750 Hz-75 ms) was presented
shortly after the visual stimulus, and when
hearing it, the respondent had to stop responding
immediately (stop signal). Also, the phototherapy
sessions were adapted from previous studies
[28], where 12 sessions of low-power laser
treatment were used using a German R] device,
and the subjects were exposed to infrared light
(IR) radiation and directly exposed to the skull.
Infrared light with a maximum wavelength of 810
nm and 32 ]J/cm2 was irradiated on the entire
frontal and prefrontal with a distance of one
centimeter. During this period, 12 sessions were
conducted (2 times a week).

Ethical Permissions:This article was taken
from the PhD thesis titled «The combined effect
of cognitive rehabilitation and phototherapy
on drug craving and cognitive performance of
clients of drug addiction clinics» with the ethical
code of IR.JAU.K.REC.1399.054, and all the ethical
principles of the research were observed.
Statistical Analysis: After checking the defaults
of parametric tests, a mixed analysis of variance
was used. Also, Bonferroni’s post hoc test and
SPSS 24 software were used to compare treatment
interventions.

FINDINGS

The average age of the cognitive rehabilitation
group was 34.19+8.27, the phototherapy group
was 32.76+7.68, and the control group was
33.33+£7.73. The F statistic obtained from the
comparison of the frequencies of the 3 groups in
the age variable was equal to 0.174, which was not
statistically significant (p=0.841) and indicated
that the groups were equal in terms of age. Also,
the amount of Chi-Square analysis results from the
comparison of 3 groups in the education variable
was equal to Chi-Square= 2.313, which this
amount was not statistically significant (p=0.678)
and indicated that the three groups were equal in
terms of education.

The average risk of the rehabilitation group and
the phototherapy group decreased in the post-test
compared to the pre-test (Table 1). Considering
that the purpose of this article was to investigate
the number of balloons bursting before and after
the therapeutic intervention and to compare the
experimental and control groups; therefore, the
examination of the subscales of Barrett’s test was
omitted and only the criterion of the total number
of burst balloons was calculated. To check the

significance of the changes obtained in the post-
test and follow-up, mixed variance analysis was
used and the results of which are included in
Tables 2, 3 and 4.

The results of mixed analysis of variance showed
that cognitive rehabilitation and phototherapy
had a significant effect on reducing risk (Table 2).

Table 1) Average vulnerability in experimental and
control groups

Dependent the M:SD

variable level

rehabilitation Phototherapy Control

pre-

30.86:0.854  30.90:0.94  30.95:0.92
test

Risk taking ptzzi 27.71+0.956 26.57+0.74  30.86+0.96
F"SSW 27.81+0.981 26.67+091  30.90+0.94

Table 2) The results of intra-subject and
inter-subject mixed variance of risk taking

Dependent  Sources F Impact Statistical
variable Change  statistic P factor power

Time 350.157 0.001 0.854 0.999

Risk taking group 77.871 0.001 0.722 0.999
timexgroup 89.221  0.001 0.748 0.999

Table 3) The results of Bonferroni’s post hoc
risk test to check the validity of the results

Dependent Adjusted Differences in mean

variable L mean steps difference P
pre-stest 30905 Preftest 2521 0.001
post-test
Risk taking POSU  2g83g1  Prectest 2444 0.001
test Follow up
Follow 28.460 post-test 0.079 0.078
up Follow up

A two-by-two comparison of the mean adjustment
of test levels (pre-test, post-test and follow-up) on
risk-taking showed that the difference between
the mean of post-test and follow-up (intervention
stability effect) was not significant, so cognitive
rehabilitation and phototherapy did not have a
lasting effect over time (Table 3). The results of
Bonferroni’s post hoc risk test to identify more
effective treatment showed that the average
difference between the phototherapy group and
the control group was greater than the average
difference between cognitive rehabilitation and
the control group, and phototherapy was more
effective than cognitive rehabilitation in reducing
risk. The difference between the mean risk factors
of the cognitive rehabilitation group and the
control group was 2.111, which was statistically
significant (p=0.001), the mean difference between
the risk variable in the phototherapy group and the
control group was 2.857, and this difference was
also statistically significant (p=0.001). The results
showed that this average difference between the
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phototherapy and control groups was greater
than the average difference between the cognitive
rehabilitation group and the control group.

DISCUSSION

The purpose of this study was to compare the
effectiveness of cognitive rehabilitation and
phototherapy on the risk of drug addiction in drug
addiction clinics. The results showed that both
interventions in the post-examination and follow-
up levels had a significant effect on reducing risk
compared to the control group, and the analysis
results showed that phototherapy was more
effective in reducing risk. This result was in line
with the results of previous research [22, 23, 25,
26]. In explaining this result of the effectiveness of
cognitive rehabilitation on the risk-taking of drug
addicts, it can be said that cognitive rehabilitation
is based on the retraining of cognitive functions,
through practice, adaptation, and implicit or
explicit learning of coping strategies. It is assumed
that by creating experiences in the person, the
functioning of the person can be improved to
a certain extent after the injuries caused by
the use of drugs, and by providing designed
experiences, changes can be made in the growth
of brain neurons that lead to improvement in
higher brain functions and performance in daily
life which is called cognitive rehabilitation. This
cognitive rehabilitation under certain conditions
can direct the effect of neuronal changes [29].
Therefore, cognitive rehabilitation programs
minimize the adverse effects of brain damage by
helping the brain to recognize and form these
alternative ways. Since drug abuse is associated
with physical damage, especially brain function
defects, cognitive rehabilitation helps people with
drug abuse to reduce the effects of these damages
by successively stimulating less active areas in the
brain and stable synaptic changes in them and this
causes them to show less tendency to take risks.
Therefore, it is reasonable to say that cognitive
rehabilitation is effective in reducing the risk of
drug addicts.

In explaining the effectiveness of phototherapy
in reducing the risk of drug addicts, it can be said
that the use of drugs in people with drug abuse
causes serious damage to their brain and the use
of drugs changes the way of sending, receiving
and processing information by nerve cells. By
using phototherapy, which is a type of low-level
laser that improves blood flow in the brain, the
activity of adenosine triphosphate increases.
Adenosine triphosphate is known as a molecule
that carries energy inside cells. Increasing
adenosine triphosphate and improving blood flow
in the brain are essential factors that can provide a
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faster repair of the damaged nervous system, and
when people have less damage in their various
brain activities, they have more control over their
actions and behavior and are less risky. In another
explanation, it can be said that phototherapy
can improve electrophysiological activity and
cognitive functions such as attention, learning,
memory and mood of people [30], which also
helps to improve people’s cognitive functions; in
this way, when people can pay attention, learn,
have a better memory, and have a calmer mood,
this situation causes the riskiness of an addicted
person to decrease, so it is logical that it is said that
phototherapy is effective in reducing the cravings
of drug addicts.

In explaining that phototherapy is more effective
than cognitive rehabilitation in reducing the risk
of drug addicts, it can be said that the mechanisms
of action of phototherapy are such that increasing
the production of adenosine triphosphate can
significantly reduce anxiety and drug cravings
within a few minutes. It is hypothesized that
these changes may be related to the quantum field
effects of photons emitted from phototherapy and
their interactions with biophotons that possibly
represent brain information. The premise of dual-
brain psychology is that one hemisphere of the
brain is associated with mental characteristics
that are deeply affected by past trauma, while the
opposite hemisphere tends to be less affected by
past trauma. Positive hemisphere stimulation
allows a person to experience himself as a valuable
person, and when a person feels valuable, he will
consider a purposeful life for himself and will have
less risky behaviors; therefore, it is logical that it
was said that phototherapy is more effective than
cognitive rehabilitation in reducing the risk of drug
addicts [31]. On the other hand, phototherapy
affects cell metabolism in different ways. For
example, it improves energy metabolism through
mitochondria, increases oxygen consumption
and adenosine triphosphate (ATP) synthesis,
and changes membrane potential. There is also
evidence that transcranial phototherapy enhances
behavioral changes such as improved mood,
attention, learning, and memory [32]. The same
fact that phototherapy helps to improve people’s
cognitive functions, causes the risk-taking of a
person with substance dependence to decrease.
In line with the findings of the present study,
in a study that seeks to investigate the effects of
photobiomodulation on the function of the frontal
cortex of elderly people, the results show that
the elderly who received photobiomodulation
have shown significant improvements in their
choice of action, inhibition ability, and mental
flexibility. The findings of this study confirm that
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photobiomodulation may enhance the functions
of the frontal cortex of elderly people safely and
cost-effectively [33]. Also, the findings of another
study aimed at whether photobiomodulation in
the regions of the vertebral arteries and internal
carotid arteries, which are the main blood supply
arteries to the brain, improves regional cerebral
blood flow (rCBF) and cognitive function; shows
that according to the regional blood flow of the
brain, significant increase trends are observed
in the blood flow of the medial prefrontal cortex,
lateral prefrontal cortex, anterior cingulate cortex
and lateral occipital cortex. Based on cognitive
evaluations, trends of a significant increase in
general cognitive function, memory and executive
function are found. The result of this study
confirms the possibility that photobiomodulation
treatmentin vertebral arteries and internal carotid
arteries can positively affect cognitive function by
increasing regional cerebral blood flow [34].
As stated in previous studies [11, 16, 24], risk-
taking can be considered a factor in the treatment
of disorders such as substance dependence
and addictive behaviors, and it can also be used
as a screening tool to provide prevention and
educational services. Because risk-taking can
predict individual differences and people’s
tendency towards phenomena such as unprotected
sex, risky driving and delinquency [35]. In general,
it can be said that the reduction of risk-taking
along with the increase of cognitive functions
can be considered a protective factor against the
problems caused by addiction.

Since this research was conducted on the clients
of drug addiction treatment clinics in Tehran and
considering the prevailing culture of Tehran city
based on individual freedoms, it seems that on
this basis the people of this study also reported
a high level of risk-taking. Also, in generalizing
the results of this research to the clients of drug
addiction treatment clinics in other cities, due to
cultural, ethnic and social differences, researchers
and users of the results of this research should
be cautious. Limitation of data collection tools to
questionnaires and non-use of other measurement
tools were other limitations of this research;
as there was a possibility of bias in answering.
Conducting the research at the same time as the
coronavirus epidemic (Covid-19) was also one of
the other limitations of the current research, which
caused difficulty in collecting data. Itis suggested to
help solve the problems caused by the riskiness of
drug addicts by holding psychological workshops
such as cognitive rehabilitation in counselling
centers and psychological services for drug
addiction. Also, since phototherapy was a more
effective treatment than cognitive rehabilitation,

it is suggested that addiction therapists pay more
attention to this new treatment because it has
fewer side effects and can be more affordable
than other pharmacological and psychological
treatments.

CONCLUSION

Based on the findings of this article, the use of
low-power laser plays a significant role in helping
to improve the harmful effects of addiction and
reducing cravings and in a short time, it produces
significant results in improving the brain function
of people involved in addiction, and it can be used
along with drug therapy and psychotherapy.

Clinical & Practical Tips in POLICE
MEDICINE: Due to the very low side effects of
phototherapy and the possibility of its implementation
in different conditions, this method can be used as a
new method in controlling the high-risk conditions of
the military forces. The findings of the present study
can be used to formulate new treatment programs and
interventions in addiction treatment and counselling
centers.
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