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Abstract

Background and Objective: Opium use is one of the most common problems that impose significant social, psychological,
and economic burdens on societies. Understanding the factors involved in the treatment of opium use is essential. This study
aimed to evaluate inhibitory response and impulsivity in opium users.

Methods: This descriptive-analytical study was conducted on 170 opium users (139 men and 31 women) who visited the
Methadone Maintenance Treatment Center in Gorgan, Iran during 2022, selected through convenience sampling. The Stop
Signal Task (SST) was used to assess participants' inhibitory response, and the Barratt Impulsiveness Scale (BIS) was used to
measure impulsivity levels.

Results: The average overall impulsivity score was 67.8+11.85. The average correct responses were 45.09+5.67, incorrect
responses were 4.51+3.95, and delays were 0.96+2.32. The mean response time to each stimulus was 1290+512.83
milliseconds. There was a statistically significant correlation between impulsivity dimensions and age, correct responses and
education level, and response time for inhibitory control with age and education level (P<0.05). There was no statistically
significant correlation between the various dimensions of inhibitory response and impulsivity (cognitive impulsivity, non-
planning impulsivity, and motor impulsivity) and overall impulsivity.

Conclusion: Opium users are generally impulsive. Additionally, younger individuals and those with lower education levels
are more impulsive compared to others.
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Introduction

O pioids are natural or synthetic chemicals that bind to opioid

receptors in the central nervous system, reducing the sensation
of pain. One of the significant side effects of long-term opioid use is
their  potential for addiction. Cannabis, opioids, and
methamphetamine are the most commonly used substances.
Impulsivity is defined as the tendency to make quick, unplanned
reactions to external or internal stimuli without considering potential
consequences. Impulsivity is characterized by acting and behaving
without thinking, essentially an error in waiting. Therefore, if there is
a relationship between substance abuse and impulsivity, one would
expect higher addiction rates among individuals who also exhibit
other impulsive behaviors.

Response inhibition, also known as inhibitory control, is a cognitive
process and an executive function that allows an individual to
suppress their impulses and natural or dominant behavioral responses
to stimuli to choose more appropriate and adaptive behavior. Often,
to achieve a better goal, a person must stop an action or behavior
they have decided to undertake, which is the basis of response
inhibition. The prefrontal cortex primarily manages this executive
cognitive function. The salience network is a large-scale brain
network mainly composed of the anterior insula and dorsal anterior
cingulate cortex. It plays a role in identifying and filtering salient
stimuli and recruiting relevant functional networks. Together with
connected brain networks, it helps with complex functions such as
communication, social behavior, and self-awareness by integrating
sensory, emotional, and cognitive information. The inefficacy of
current conventional treatments, the high costs of treatment, and the
extensive cultural and social problems associated with drug abuse
highlight the importance of finding better ways to prevent and treat
drug addiction. One proposed approach is to examine impairments in
response inhibition and related mechanisms. Thus, this study aimed
to evaluate response inhibition and impulsivity in patients using
opium.

Methods

This descriptive-analytical study was conducted on 170 patients
(139 men and 31 women) aged 23 to 70 years who were opium users
attending the methadone maintenance treatment center in Gorgan,
Iran during 2022.

Addiction was confirmed based on DSM-5 classification criteria
evaluated and diagnosed by psychiatry specialists. Inclusion criteria
were opioid addiction and age over 18 years. Exclusion criteria
included a history of dependence on multiple substances, serious
psychiatric disorders with a history of hospitalization, history of
traumatic brain injury, history of stroke, personal history of
psychosis, major mood disorders, and unwillingness to participate in
the study. Initially, a demographic questionnaire including gender,
age, marital status, and education level was completed for each
patient. Response inhibition was assessed using the auditory version
of the Stop Signal Task (SST), and impulsivity was measured using
the Barratt Impulsiveness Scale (BIS).

Results

The mean and standard deviation of the response inhibition time
was 1290.83+512.83 milliseconds. The mean and standard deviation
of the total impulsivity score was 67.8+11.85.

In examining the dimensions of mean impulsivity by age, a
significant statistical difference was found only in the cognitive
impulsivity dimension among age groups (P<0.025). The mean
cognitive impulsivity was significantly higher in the 20-35 year age
group compared to the 36-45 year age group (P<0.024).

The mean number of correct responses in the illiterate group was
significantly lower than in the group with middle school education
(P<0.003) and high school education (P<0.001). Additionally, the
mean in the elementary education group was significantly lower than
in the high school education group (P<0.001). No significant
statistical difference was found in the mean correct responses by age,
gender, or marital status. There was a significant statistical difference
in the mean number of incorrect responses for response inhibition by
education level (P<0.003). The mean number of incorrect responses
in the illiterate group was significantly higher than in the high school
education group (P<0.001). Additionally, the mean in the elementary
education group was significantly higher than in the high school
education group (P<0.002). No significant statistical difference was
found in the mean incorrect responses by age, gender, or marital
status. The mean response time in the 46 years and older age group
was significantly higher than in the 20-35 year age group (P<0.032)
and the 36-45 year age group (P<0.022). The mean response time in
the illiterate group was significantly higher than in the middle school
education group (P<0.003) and the high school education group
(P<0.002). No significant statistical difference was found in the
mean response time by gender or marital status.

Conclusion

According to the results of this study, opium users generally
exhibit impulsivity. The highest level of impulsivity was determined
in the non-planning dimension, and the lowest level was in the
cognitive impulsivity dimension. Additionally, younger individuals
and those with lower education levels were more impulsive
compared to others.

In our study, some participants were illiterate, which may have
affected their ability to respond quickly due to the computerized
software. Impulsivity and its various dimensions did not correlate
with response inhibition dimensions, suggesting that these two
processes may be independent mechanisms involved in the
development or continuation of addiction.

Despite explaining the questionnaire and test stages to participants,
a limitation of this study could be the self-reported nature of
responses, which might not accurately reflect reality. Additionally,
despite assuring participants of the confidentiality of their
information, some chose not to cooperate. Furthermore, the lack of
computer literacy among most participants could have influenced
their response times and the final results. Given the small study
population, larger-scale studies with a higher sample size, such as
case-control studies or clinical trials, are recommended.
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