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ABSTRACT 

This study aimed to culturally adapt and validate the Barratt Impulsiveness Scale (BIS) in a population of Iranian 

drug and alcohol addicts. The statistical population in this cross-sectional, descriptive, scale development study consisted 

of all the drug and alcohol addicts in Iran. Of these, 518 were selected as participants using convenient sampling. The 

measurement tools included a demographic checklist, the BIS, and the Distress Tolerance Scale (DTS). The adaptability 

and stability of the tool were tested using Cronbach’s alpha and ICC to measure its reliability. Exploratory factor analysis 

(EFA) and confirmatory factor analysis (CFA) were also employed to assess the construct validity of the tool. The clinical 

cut-off point was determined following the psychiatrist interview (as the gold standard) using the rocking curve (to 

determine the tool’s sensitivity and specificity) in MedCalc-19.4.0. Moreover, CFA, EFA, and descriptive analysis of 

participants’ demographics were performed in AMOS-18, SPSS-24, and SPSS-26, respectively. The mean age of 

participants was 31.9 ± 9.3 years. Drug abuse was the most common type of addiction among the participants (77.8%). 

Scratching the body, punching a hard object, and self-injection were the most common impulsive actions. The ICC score 

calculated using the consistency type was 0.78 (95% Cl: 0.45–0.80). A significant inverse relationship was found between 

BIS and DTS (P = 0.000, r = −0.021). Three factors were extracted from the Varimax rotation of the factors, and two 

items (5 and 14) were excluded. The results showed a cut-point of 65, with the best balance exhibiting sensitivity values 

of 76.6 (62.0–87.7) and specificity values of 52.5 (47.9–57.1) for BIS. Items 27, 29, and 30 were excluded based on the 

correction indices provided for CFA in AMOS. The goodness of fit indices was satisfactory (CMIN/DF = 2.20, GFI = 

0.826, AGFI = 0.792, CFI = 0.754, RMSEA = 0.071). Based on the study findings, it can be concluded that the right 
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diagnostic tools can help policymakers, therapists, and other relevant authorities to predict people’s proclivity to abuse 

drugs. 

Keywords: impulsivity; drugs; alcohol; Iran 

1. Introduction 

In Iran, there are approximately 15 million drug users, including those who are both continuous and non-

continuous depending on their family size[1]. Addiction is a disease that is both major and chronic, and arises 

from genetic, physiological, and social factors, so that the characteristic feature of this disease is a disturbance 

in control or a feeling of compulsion to perform a specific action, despite the awareness of its dangerous 

consequences[2]. Addiction is characterized by features such as compulsive behaviors, irresistible temptations, 

substance-seeking behaviors, and its continuous use even in situations that bring many negative consequences 

for the individual. The continuation of drug use over time and the long-term toxic effects of its use on brain 

function have led to a wide range of behavioral, psychological, social and physiological dysfunction, which 

prevents addicts from carrying out their normal behavior and performance in the family, work environment 

and on a wider level in the society[3,4]. In this regard, several studies have been conducted on the relationship 

between impulsivity and substance abuse disorder, which show that impulsive behavior is considered as one 

of the predisposing and perpetuating factors of this disorder and sometimes it determines the type of substances 

used by addicts, such as the tendency to use stimulants[5]. In fact, it has been determined that impulsivity is 

one of the characteristics of types of addiction[6,7]. Investigations in the field of drug abuse show that the rate 

of relapse has a direct relationship with the level and intensity of impulsivity, and people with high scores on 

the impulsivity scale lack of a good outcome in quitting drugs[8–10]. Impulsive behaviors, which are sometimes 

called risky behaviors, which include a wide range of actions on which is little thought, they occur in an 

immature form with immediate occurrence, without the ability to focus on a specific task, without of a proper 

planning, and they have a high risk and vulnerability[5,11]. Impulsive behaviors refer to actions that, although 

they are associated with some degree of potential harm or loss, also have the possibility of obtaining some 

types of rewards. These behaviors must have three characteristics: a) Choosing between two or more options 

with a possible reward; b) Accompanying one of the options with the possibility of adverse consequences and 

outcomes; c) Uncertainty of the probability of adverse outcomes and consequences at the time of the 

behavior[12–14]. Some people act impulsively in all situations (depending on the trait), while others act in this 

way in special situations, such as when facing symptoms that cause cravings (depending on the situation)[15,16]. 

Impulsivity has a multi-dimensional structure that includes dimensions such as orientation to the present, 

gradual reduction of delayed reward, inhibition of behavioral disruption, risk-taking, excitement seeking, 

sensitivity to reward, prone to boredom, pleasure seeking, poor planning and so on[17,18]. Impulsivity is also 

considered as a basic personality trait with biologic determination[19–21]. The attempt to measure impulsivity 

scientifically is more than fifty years old. Among the most well-known tools for measuring impulsivity, whose 

psychometric characteristics have been confirmed in various studies, including Iranian studies, we can mention 

the Eysenck, Barratt, Diekman and Zuckerman, Eysenck and Murray questionnaires, which have been 

considered more than others to investigate various aspects of impulsivity. Among the above scales, The Barratt 

Impulsiveness Scale is one of the most commonly administered self-report measures for the assessment of 

impulsivity in both research and clinical settings. It provides a sum score and three sub-scores derived from its 

three subscales (the “attentional impulsiveness” subscale, the “motor impulsiveness” subscale and the “non-

planning impulsiveness” subscale[22,23]. Ekhtiari et al. translated BIS into Farsi and then validated it; however, 

they only reported its Cronbach’s alpha[24], which cannot provide researchers with accurate psychological 

information. Considering the lack of accurate psychometric data on BIS, this study culturally adapts and 

validates this scale in a population of Iranian drug and alcohol addicts. 
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2. Materials and methods 

The statistical population of this cross-sectional, descriptive, scale development study consisted of all 

Iranian drug and alcohol addicts, some of whom were selected as participants through convenient sampling. 

According to Monroe, the minimum sample size required for factor analysis is 200 to 500[25]. More, There 

should be at least 10 cases for each item in the instrument being used[26]. Therefore, a sample size of 517 was 

used in this study. 

In a pilot study, the questionnaire was tested and retested within 20 days on a small sample (30 eligible 

participants). And after the necessary we distributed the questionnaire to the target group. Questionnaires were 

then distributed to 517 sample populations in prisons, addiction rehabilitation camps, hospitals, addiction 

treatment clinics that dispense methadone, and NA centers. 

This study was approved by the Ethics Committee of Semnan University of Medical Sciences, approved 

on January 24, 2022 (IR.SEMUMS.REC.1400.280). 

The inclusion criteria were a history of intentional self-injurious behaviors; being under 70 years old, 

minimum reading and writing literacy, a history of opioid abuse documented by urine dipstick and/or alcohol 

abuse; no addiction to stimulants; clinical diagnosis of opioid abuse by a psychiatrist or a clinical psychologist 

based on DSM 5 criteria; the patient’s informed consent for participation in the research; a history of induced 

injury or intentional damage to self (based on self-declaration), and exclusion criteria were psychotic 

symptoms, organic brain disorder (e.g., delirium or dementia), serious suicidal thoughts based on a psychiatrist 

interview, poisoning with stimulants, intoxication symptoms, and deprivation of any substance affecting the 

participant’s attention, focus, and judgment.  

Psychologists and trained assistants collected data in person. We trained these questioners in the following 

aspects: responsible conduct of research, teaching a general class about substance use disorders and 

professional behavior for relation with the cases. 

The author discussed the research objectives and procedures to encourage the participants to continue the 

study and then asked them to complete a written consent form. 

Informed consent: All participants were informed about the study and asked to complete the 

questionnaire only if they consented to the study. 

2.1. Measurement tools 

1) Demographic checklist: This checklist consisted of questions about age, gender, educational attainment, 

occupation, and type of addiction. 

2) Barratt Impulsiveness Scale (BIS): Developed by Prof. Ernest Barratt in 2004, the 11th version of the 

BIS consists of 30 items that measure three aspects of impulsivity: cognitive, motor, and non-planning. 

The 11th version of the BIS correlates very well with Eysenck’s Impulsivity Inventory[27], as an analysis 

of the structure of both tools indicates some hasty decision-making and lack of foresight. The items of 

this tool are scored based on a 4-point Likert scale. The highest score on this tool is 120[28]. 

3) Distress Tolerance Scale (DTS): This self-report index of emotional distress tolerance was developed 

by Simons and Gaher[29]. DTS consists of 15 items in 4 subscales: emotional distress (items 1, 3, and 5), 

attraction by negative emotions (items 2, 4, and 15), subjective assessment of distress (items 6, 7, 9, 10, 

11, and 12), and distress relief efforts (items 8, 13, and 4). Distress tolerance (DT) is a common construct 

used in research on emotional dysregulation. Distress tolerance is defined as the ability to experience and 

tolerate negative emotional states. Distress tolerance is an individual differences variable referring to the 

ability to experience and tolerate emotional distress. Distress tolerance is increasingly considered an 
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important construct of growth, providing new insight into the initiation and maintenance of psychological 

trauma, prevention, and treatment. Individuals with low DT engage in behavioral disturbance in a wrong 

attempt to deal with their negative emotions and try to relieve their emotional pain by engaging in 

destructive behaviors such as drug abuse. Azizi et al. estimated an intraclass correlation of 0.61 for this 

questionnaire after six months. They also reported a Cronbach’s alpha of 0.672 for this scale[30]. A 

reliability coefficient of 0.81 was obtained based on the test-retest method for the whole scale and 0.71, 

0.69, 0.77, and 0.73 for the four subscales (i.e., tolerance, attraction, assessment, and regulation), 

respectively. Notably, DTS was used as a divergent tool in this study. 

2.2. Data analysis 

The adaptability and stability of the tool were tested using Cronbach’s alpha and ICC to measure its 

reliability. EFA and CFA were also employed to assess the construct validity of the tool. The data were then 

divided into two sets: one for assessing the psychometric characteristics of the tool along with an EFA based 

on Promax or Varimax rotation to examine the structure of BIS in an Iranian population of addicts and the 

other for CFA to measure conformity between the theoretical structure and the experimental structure of the 

research. The clinical cut-off point was determined following the psychiatrist interview (as the gold standard) 

using the rocking curve (to determine the tool’s sensitivity and specificity) in MedCalc-19.4.0. Moreover, CFA 

were performed in AMOS-18, EFA and descriptive analysis of participants’ demographics, SPSS-24, and 

SPSS-26, respectively. 

3. Results 

3.1. Demographics 

A total of 517 individuals participated in this study. The minimum and maximum ages of the participants 

were 16 and 67 years, respectively, with a mean of 31.9 ± 9.3. The data showed that 5 participants (1%), 464 

participants (89.7%) were male, and the rest (48 participants) did not specify their gender. Opioid abuse was 

the most common type of addiction among the participants (77.8%) and another people drank alcohol. 

Scratching the body (11%), punching a hard object (8.5%), and self-injection (7.5%) were the most common 

impulsive actions. Other impulsive actions seen among subjects were include swallowing chemicals, Needle-

sticking, Rubbing skin against rough surfaces, Wound picking, Punching, Severe scratching, Hair pulling, 

Carving, Burning, Biting, Cutting. In addition, 22.4% of drug abusers stated that they feel no pain when 

committing an impulsive action. 

3.2. Reliability 

An ICC score of 0.78 was calculated using the two-way mixed method in SPSS-26 based on the 

consistency type (95% Cl: 0.45–0.80), indicating the good stability and reliability of the tool[31]. Based on the 

95% confident interval of the ICC estimate, values less than 0.5, between 0.5 and 0.75, between 0.75 and 0.9, 

and greater than 0.90 are indicative of poor, moderate, good, and excellent reliability, respectively[32]. 

First, EFA was employed to validate the subscales of this questionnaire, or the construct validity was 

validated in Iranian society. Before performing EFA, the KMO and Bartlett’s test of sphericity were used to 

ensure that the sample size was adequate. This item’s value was 0.8 and significant (sig = 0.000), indicating 

meeting the necessary conditions for factor analysis in this study. The data were divided into two parts, and 

EFA was performed in the first part. The Varimax method was used for factor rotation. As shown in Table 1, 

an EFA suggested that the 3-dimensional structure of Iranian Version of BIS. Based on the Factor Loading, 

two items (5, 14) were excluded in the EFA analysis for “crossloading” item. Therefore, the EFA was conducted 

with 28 items (Table 1). A “crossloading” item is an item that loads at 0.32 or higher on two or more factors[33]. 
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Table 1. Principal Component Analysis (PCA) with varimax rotation, Mean ± SD and Cronbach’s alpha (α). 

Factor 1 Factor 2 Factor 3 Mean  SD Mean  Cronbach alpha(α) Questions 

0.660   2.2 1.01 2.2 0.80 Q23 

0.629   2.27 1.004 2.27 Q2 

0.620   2.1 0.99 2.1 Q24 

0.613   2.6 1.1 2.6 Q25 

0.605   2.31 1.01 2.31 Q4 

0.554   2.55 1.001 2.55 Q3 

0.453   1.9 1.05 1.9 Q16 

0.429   2.2 1.04 2.2 Q17 

0.361   2.7 0.97 2.7 Q6 

 0.653  3.08 1.13 3.08 0.56 Q12 

 0.564  2.9 1.25 2.9 Q9 

 −0.534  2.5 1.004 2.5 Q30 

 0.464  3.9 1.2 3.9 Q1 

 −0.449  2.6 1.01 2.6 Q29 

 0.446  2.8 1.2 2.8 Q7 

 0.424  3.01 1.2 3.01 Q20 

 0.422  3.1 1.09 3.1 Q13 

 0.414  2.5 1.35 2.5 Q10 

 0.413  3.07 1.18 3.07 Q15 

 0.325  3.3 1.12 3.3 Q8 

 0.307  2.6 0.97 2.6 Q27 

  0.704 2.5 1.04 2.5 0.71 Q18 

  0.657 2.40 1.06 2.40 Q11 

  0.624 2.4 1.01 2.4 Q28 

  0.413 1.9 1.3 1.9 Q21 

  0.403 2.6 1.19 2.6 Q26 

  0.401 2.1 1.08 2.1 Q22 

  0.383 2.2 0.97 2.2 Q19 

*Factor 1 = questions 2, 23, 24, 25, 4, 3, 16, 17, 6. 

*Factor 2 = questions 12, 9, 30, 1, 29, 7, 20, 13, 10, 27, 8, 15. 

*Factor 3 = questions 18, 11, 28, 21, 26, 22, 19. 
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3.3. Convergent questionnaire 

The results showed a significant inverse relationship between BIS and DTS (P = 0.000, r = −0.021). The 

divergent validity of this scale with DTS was measured. The results indicated a significant inverse relationship 

between these two tools. 

3.4. Criterion validity 

When other methods don’t have provide more detailed and objective information, ROC analysis is used 

to determine the cut off score of a psychological measuring instrument (such characteristics as sensitivity, 

specificity, and positive/negative predictive values). 

The discriminative power of a test can determining by ROC analysis by using the sensitivity and 

specificity and determine the appropriate cut-off score[34]. These cut-off point can have implications for 

practice and scientific inference. 

In this study, the area under the curve for this scale was 65.8%. According to the results, a cut-point of 65 

with the best balance exhibited sensitivity values of 76.6 (62.0–87.7) and specificity values of 52.5 (47.9–57.1) 

for BIS. As a result, those who score above 65 on BIS are classified as patients needing medical attention. 

Since the total score obtained on this tool in the target population of this study was 76.1 (SD = 12.1), the target 

population requires special psychological and psychiatric interventions. 

3.5. Confirmatory factor analyses (CFA) 

CFA was performed on the second set of data in AMOS, and the results showed that the initial model 

failed to fit the data. 

Figure 1 shows the goodness of fit indexes for the different models tested with CFA of the 3-factor model 

and Items 27, 29, and 30 were excluded based on the correction indices provided for CFA in AMOS. Goodness 

of fit indices CMIN/DF = 2.20, GFI = 0.826, AGFI = 0.792, CFI = 0.754, RMSEA = 0.071) was satisfactory 

showed that the overall fit was acceptable: it was good in the Iranian Drug and Alcohol Addicts sample. 

 
Figure 1. Confirmatory factor analysis for the Persian version of “barratt impulsivity Scale (BIS)”. 

4. Discussion 

The ICC score (0.78) indicated the stability and reliability of the Farsi version of this tool. The reliability 

measured in this study was lower than that of the Farsi version reported by Ekhtiari et al.[35]. However, our 
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results are consistent with those reported by Javid et al.[36], who found a test-retest reliability coefficient of 

0.77 for BIS[37]. 

Three factors were extracted based on the EFA output in this study, which is consistent with the original 

version developed by Barrett. In addition, items 5 and 14 were excluded in this step (the weak factor load of 

the items), and the subscales were named “lack of concentration,” “discipline and planning,” and “instability.” 

These results confirm the multifactorial nature of impulsivity. These findings are consistent with the results of 

some previous studies[37–39], but inconsistent with the results of some others[25]. These differences can be 

attributed to the cultural and social background and the personal characteristics of participants. 

The CFA results showed that the model well fitted the Iranian population of drug abusers, which is 

consistent with the findings of Somaya[31], Ellouze et al.[30], and Juneja et al.[40], but inconsistent with those 

found by Al-Hamouri et al.[41] who reported the inappropriateness of the psychometric parameters of the 11th 

and 15th versions of the BIS. They suggested that this problem could be solved by reducing the number of 

items and developing a short form of this scale[42]. 

In the current study, the average age of drug users was estimated to be 31 years. The average age of 

consumers in the similar study was reported to be 31.5 years, which is consistent with the present study[31]. In 

Mokri et al.’s study, the average age of consumers was 32.84[25]. In another study conducted by Sadri et al. in 

2016, the average age of addicts was reported to be 34.94 years[39]. The results show that the average age of 

drug use is decreasing in recent years. 

In the present study, drug abuse (77.8%) was among the most common types of drugs among adults. In 

the study in Iran, it was reported that the most common substances used by people with addiction were heroin 

and hashish[38]. But, in the other similar study in Iran, the most common drug used (98.2%) was opium[37]. The 

difference in the type of substances consumed can be due to conducting studies in different regions and 

consequently access to different substances in different geographical regions in Iran. In the present study 

Scratching the body, punching the wall or a hard object and Needle sticking are the most common methods of 

impulsive actions among users, respectively. In a study conducted by Klonsky et al. on 18–19-year-old students, 

behaviors such as Banging or hitting oneself, followed by hair pulling, pinching, and cutting, and biting were 

reported as the most common impulsive behaviors[43]. In Victor et al.’s study with 15–16-year-old drug users, 

cutting (64%), Banging/hitting self, and burning were the most common impulsive behaviors among them[42]. 

Although impulsivity can be present in all people with one of the DSM axis one or two disorders, it is more 

likely to occur in some psychiatric disorders such as personality disorders, substance abuse, and mania. 

According to some studies, impulsivity is associated with an underlying mechanism of behavioral inhibition[44]. 

The results of the analysis of the main factors of Barat’s impulsivity scale show the effect of three factors of 

more behavioral activation, less attention, and less planning on impulsivity. These results show that these three 

factors play a key role in impulsivity. According to other studies, frontal lobe damage also affects attention 

and planning[45]. 

A strength of this study was a cut-point of 65 with the best sensitivity and specificity. In the study 

conducted by Ekhtiari et al., only Eysenck’s impulsivity factor and Dikeman’s misbehavior exhibited a 

difference between the two groups of healthy people and drug abusers, indicating a positive correlation with 

Barrett’s impulsivity factors[35]. 

The divergent validity of this scale with DTS was measured. The results indicated a significant inverse 

relationship between these two tools. The available similar studies have not measured the divergent validity or 

convergent validity of this scale. Another strength of this study was testing the Farsi version of BIS on drug 

abusers. The findings suggest using the Farsi version of BIS to measure Persian-speaking populations. 
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One of the limitations and weaknesses of this study can be mentioned that We used of convenient 

sampling, while convenient sampling can be a practical choice in certain situations, it is often criticized for 

introducing selection bias. Given the specific nature of the inclusion criteria, it’s important to acknowledge 

that the findings might not apply to a broader population of drug and alcohol addicts. 

5. Conclusion 

Impulsivity is an important factor in developing and continuing substance use disorders because of the 

significant role of high impulsivity in the development of drug abuse[41]. It can be concluded from the study 

findings that the right diagnostic tools can help policymakers, therapists, and other relevant authorities to 

predict people’s proclivity to abuse drugs. Conducting an investigation of different demographic characteristics 

is suggested to examine the psychometric characteristics of this scale. 
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