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Abstract: The theory of mind ability underlies the human ability to make complex social interactions. In this study, 

differences in the theory of mind ability of people with substance dependence and a normal group, and the effect of group 

training of this ability on addicted people were assessed. In this research, causal-comparative and semi experimental with a 

pretest and posttest method with a control group were used. For this purpose, 36 male subjects who referred for outpatient 

addiction treatment center and 36 healthy male people were selected and Baron-Chohen’s Reading the Mind in the Eyes Test 

was administrated in both groups. The group of drug dependence was divided into two groups of 18 people as experimental 

and control groups. For experimental group, group training sessions were conducted in 24 sessions. Ultimately, test of mind 

reading was administered as post-test to both groups. Data were analyzed by t-test and one-way analysis of covariance. Data 

analysis showed that both healthy and dependent groups had significant differences in theory of mind (P < 0/05). Moreover, 

after theory of mind training implementation, along with other current treatments, experimental group scores differed 

significantly from the control group (P < 0/05). The study indicated that the group training increased the theory of mind scores, 

so, this kind of training could be the part of therapy of individuals with a substance abuse disorders. 
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1. Introduction 

Theory of mind is one aspect of social cognition. The 

phrase theory of mind was first used by Premack and 

Woodruff [1], as two anthropologists and psychologists. They 

asked the question of does the chimpanzees have a theory of 

mind? Theory of mind refers to the ability to attribute mental 

states (e.g., thoughts, beliefs, desires, and intentions) to 

individuals (self and others). The slang meaning of theory of 

mind is the ability to tell what people think and perceive. 

This theory, as one aspect of social cognition, deals with 

thinking about mental states, such as beliefs or desires and 

presumption about beliefs and opinions [2]. This skill has 

much importance since social performance depends on social 

relationship management. Essential skills for theory of mind 

include social symptoms recognition, social knowledge, 

emotional processing, attention, memory, working memory, 

and decision making [3]. Theory of mind basis is the ability 

to use our own emotional states to create theories about 

desires, motivations, and intentions of others. Therefore, the 

ability of the theory building about others mental content is 

not based on the awareness of others thoughts, but based on 

assumptions about their nature and objectives [4]. 

Brain, among its amazing capacities, has the ability to see 

the inner causes of others’ physical actions such as thoughts 

and intentions. In the other words, human has a theory of 

mind to understand and interpret the outward actions of 

others. Theory of mind in its complete form is unique to 

human beings. Some believe that this ability was created 

more than ten thousand years ago, when social environments 

became increasingly sophisticated and evolutionary pressure 

was cumulatively applied on the previous human’s mind [5]. 

Increasing social groups required increasing processing 

capacities in high levels. This indicates a positive 

relationship between the size of the group and neocortex size 

of different types of primates [6]. 

It is said that, theory of mind develops gradually by 

emerging of spindle cells from four months [7]. But until 

four or five years, the child couldn’t have beliefs about 

another person’s beliefs [8]. It means that about 4 to 5 years, 



2 Gholam Hossein Javanmard:  The Effect of Group Training on Theory of Mind of Male  

Clients of Bahar Outpatient Addiction Treatment Center 

a change occurs in children's understanding of mind and they 

will be able to respond to the theory of mind tests [9]. 

Generally, it seems that three types of cells are important in 

the development of theory of mind; mirror neurons, spindle 

neurons, and spatial somatosensory neurons. Neuronal circuit 

involved in social attachment is reward circuit which 

consisted of ventral tegmental area, nucleus accumbens, 

pallidum, thalamus, and prefrontal-cingulate cortex. In 

general, in supporting social mind theory which is more 

comprehensive than theory of mind [10], it has been 

attributed to a hormonal system, too. This hormonal system 

is mainly focused to Oxytocin and Vasopressin produced in 

hypothalamus, stored in the posterior pituitary, and released 

in certain circumstances [11]. 

Theory of mind is very important not only because of its 

interesting topic in the field of interdisciplinary such as social 

neuroscience, but also due to opening new way to study 

clinical status. According to theory of mind, in examining 

some mental disorders, it becomes clear that the element of 

relation to the other or the way of others’ mind interpretation 

towards to own make the main core of the disorder. This is 

most clearly seen in delusional disorders. In the delirium of 

love, a person, more likely a female, believes that she is 

fascinated by a man of a higher social class, but for some 

reasons, avoids overt expressions of her love. In fact, in this 

example, the person focuses to the theory of mind, although 

far from reality, about other person. Especially in delusional 

disorder, at least we're witnessing so much of deliriums 

which are related to the theory of mind. This disorder in 

theory of mind can be followed in other disorders such as 

schizophrenia, autism, and bipolar disorder. In substance 

dependence disorders, we also observe the collapse of social 

relationships in addicts along with other damages. Drug 

dependence is a relapsing chronic disorder with three 

characteristics: 1) force to search and substance abuse, 2) 

lack of control to limit the consumption, and 3) the incidence 

of negative emotional states (e.g., boredom, anxiety, and 

restlessness) when there is no access to the drugs [12]. 

Addiction is a disorder with biological-psychological-social 

dimensions. Addiction, as a social damage and disorder, 

occurs either by the effect of mental disorders and social 

damage or leads to psychological and mental disorders and 

also other social damages. Because of this and more other 

reasons, addiction can be expressed as a complex 

phenomenon which directly involves social, psychological, 

and biological aspects. These aspects are related to each other 

and influence each other. In the emergence of the social 

aspect of addiction, we are witnessing the disintegration of 

appropriate social communication of the addict which can be 

caused by a problem in the social cognition of individual. 

Lack of control over consumption highlights neuro-

cognitive aspects of addiction. Correlates of cognitive control 

are usually searched in the frontal lobe, especially in the 

prefrontal area. The proper functioning of prefrontal cortex 

will equip individuals with the capacity for using of past 

experience and knowledge for meaningful current behavior 

and directing the individual to select the responses in the 

future from the treasury of conduct [13]. In order to search 

the neural correlates of addictive behavior, there are 

similarities in addicts’ behavior and people with prefrontal 

damage. For example, increasing desire to achieve immediate 

rewards to greater but delayed rewards [14], emotional, 

affective, and social changes [15] were observed in patients 

with prefrontal damage. Bias toward immediate rewards is 

called impulsive behavior which is considered as an 

important characteristic for neural basis of addiction [16]. In 

addition, lack of the rule change (perseveration), lack of 

change in response to an already rewarded activity, is related 

to addiction, since addiction is an inability to change [17]. 

Perseveration is seen in orbitofrontal damages [18]. 

These neurological findings about addiction have been 

followed by brain imaging findings. For example, many 

imaging studies have shown orbitofrontal disorders in 

relation to substance abuse [19]. Specialists are connected in 

many ways in addiction treatment, that among these ways, 

group therapies and training have found high status. Stress 

inoculation training, for example, is one way of 

psychotherapy used recently by specialists [20]. The main 

issue of this research was to investigate theory of mind in 

people with opioid dependence and also the effect of group 

treatment focused on self and others feelings on this category. 

As a primary objective, two groups with dependence and 

independence on the ability of theory of mind were compared 

and in the second part, after 3 months of treatment, two 

groups of dependencies, experimental group along with other 

treatments under specific group training and control group 

which were only treated with routine care, were compared. 

2. Methodology 

The present study is descriptive research in which, in the 

first part, i.e., comparisons between the two groups of opioid 

dependence and non-addicted group, it was causal 

comparative and in the second part, i.e., evaluating the effect 

of group training, it had two-group pretest-posttest design 

with a control group. The sample group of dependence in the 

study was selected among patients attending for treatment of 

opioid dependence to Bahar rehabilitation and addiction 

treatment center in Bonab (36 people) and a similar group of 

36 people from the entourage of clients in 2012. These kinds 

of centers are active with the aim of implementation 

treatment in the three areas of psychological, medical, and 

family and social interventions. Baron-Cohen's Reading 

Mind from Eyes Test (RMET) was performed on both 

groups. In the first stage, two groups of dependence and 

control group were compared. In the second stage, group of 

opioid dependence was divided into experimental and control 

group. For both groups, the most common treatments of the 

centers were applied for three months which consisted of 

drug therapy with drugs such as Methadone and 

Buprenorphine. With the difference that for experimental 

group was performed specific training focused on awareness 

of self and others' feelings and emotions in group meetings 

for three sessions per week. Total of 24 sessions were held in 
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8 weeks (Table 1). These groups are referred as skill 

development groups [21]. After the implementation of these 

sessions, Baron-Cohen's Reading Mind from Eyes Test 

(RMET) again was performed on both treatment groups. 

Table 1. Social training schedule for experimental group. 

Session Content of training sessions 

Session 1 Plan development/Goal setting 

Session 2 The ways of participating in the dialogue 

Session 3 How to listen to the person who speaks 

Session 4 Skill of listening with patience 

Session 5 The skill of understanding the emotional state of the speaker 

Session 6 The skill of understanding the emotional state of self 

Session 7 The skill of stating own thought about the others’ intents 

Session 8 Controlling his relation with group through discussion 

Session 9 Explanation of himself state in the group 

Session 10 Explanation of others’ state in the group 

Session 11 Reflection of others’ view for the group 

Session 12 Judging about the atmosphere of the group 

Session 13-

24 
Review and practice of goals that proposed for 12 first 

sessions 

3. Instrument 

Baron-Cohen's Reading Mind from Eyes Test (RMET): 

This test was developed by Baron-Cohen et al. in 2001 and 

since then, it has been used as a neuropsychological test. 

Baron-Cohen's Reading Mind from Eyes Test (RMET) 

involves 36 items in which each item is placed on a sheet. 

Each item of the test comprises of photographs of the eyes 

and eyebrows region of famous actors in certain emotional 

states. Below the each image, four words are presented 

related to different emotional states. Participants are asked to 

choose the best word which describe emotional topic of each 

item. Score 1 is given to each correct answer and score 0 to 

each wrong answer. So, in this test, the highest score is 36 

and the lowest is zero. The translated form of the test by 

Najati, Zabihzade, Maleki, and Mohseni has been used in the 

studies and the alpha coefficients of the test was reported 

0.72 and test-retest coefficient of the sample of 30 students in 

two weeks was 0.61 [22]. Researchers reported an acceptable 

validity and good stability for RMET. Khorashad, Baron-

Cohen, Roshan et al. [23] and Prevost, Carrier, Chowne et al. 

[24], for examples, reported a good validity for the test in 

samples from different countries. 

4. Results 

To carry out this study, a group of 36 male people were 

selected among patients attending to Bahar rehabilitation and 

addiction treatment center as drug dependence group with 

dependence of opium (opium, heroin, and Shireh). A group 

similar to the sample group with drug dependence was 

selected among non-addicted subjects. After comparing the 

two groups of healthy and dependent in theory of mind 

variable, dependent group was divided into two groups of 

control and experimental in order to apply direct variable. 

Table 1 shows the demographic characteristics of the three 

groups. 

Table 2. Demographic characteristics of the sample groups. 

Groups Number 
Consumption 

History 

Mean 

Age 

Standard 

Deviation 

Experimental Group 18 4.4 28.17 3.11 

Control Group 18 4.6 28.82 3.68 

Total 36 - 83.27 6.2 

The results of Table 2 indicated that the mean of 

experimental group in continuous consumption was 4.4, 

control group 4.6, and the mean age of experimental group 

was 30.2, control group 29.93 and experimental group 30.25. 

T-test of comparing the means of two independent groups 

was used in order to compare the two groups of healthy and 

dependent with 36 people in each one (Table 3). 

Table 3. The result of t-test of mean difference of two dependent groups (36 

people) and healthy (36 people). 

Groups Mean Standard Deviation T Significance Level 

Addict 17.2 6.27 3.25 0.036 

Healthy 18.01 5.04   

(Mean difference is significant at the alpha level of 0.05) 

The results of Table 3 indicated that the mean of the group 

of opioid dependence in theory of mind variable or the mean 

of healthy group has significant difference at the alpha level 

of 0.05. The comparison of the mean showed that the ability 

of substance dependency group in theory of mind is less than 

the healthy group. Before covariance analysis on data 

resulted from two stages of mind reading test performance in 

the pre-test and post-test, homogeneity of variances in two 

groups of experimental and control was required to be 

examined. Levene's test was used for this purpose that its 

results can be seen in Table 4. 

Table 4. The results of Levene's test for investigating homogeneity of two 

groups mean. 

Levene's 

Statistic 

Degree of 

Freedom 1 

Degree of 

Freedom 2 

Significance 

Level 

0.643 1 34 0.372 

According to the results of Table 4, the significance level 

of Levene's test is 0.372, and, therefore, the assumption of 

homogeneity of variances was not violated. 

For determining the effect of training on theory of mind 

ability of clients with substance dependency, data obtained 

from pre-test and post-test of two experimental and control 

groups were analyzed using one-way analysis of covariance 

(Table 5). 

Table 5. The results of one-way analysis of covariance on mean of the pre 

and post test scores of experimental and control groups in theory of mind. 

Source 

Changes 

Sum of 

Squares 

Degree of 

Freedom 

Mean 

Squares 
F Sig. 

Intergroup 91.2 1 91.2 5.25 0.004 

Intragroup 478.8 34 14.08   

Total 5700 35    

(Mean difference is significant at the alpha level of 0.05) 
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The table 5 indicates that the means difference is 

significant at the alpha level of 0.05. 

5. Discussion and Conclusion 

The results of the study indicated that theory of mind 

ability in substance dependence group was weaker than the 

same group. Theory of mind ability has been studied in many 

mental disorders. These abnormalities involve range of 

problems that can have highly social to quite neurological 

nature. Theory of mind is important since the presence of 

other is important for person. "Other" for the human and his 

existence has vital importance. According to Jacques Lacan 

[25], so who is the “other” that human’s dependency on him 

is more than his link with himself. Because even when he 

accepts his identity, he again makes him upset. Theory of 

mind provides part of other’s importance. In delusional 

disorders, schizophrenia, autism, and depression, the 

importance of other and/or person’s misinterpretation or 

exaggeration of other’s mind causes symptoms of the 

disease. 

Mitchell et al. [2] in their study showed that alcoholism 

leads to social problems caused by problems in the 

interpretation of the behavior of others. According to the 

researchers, these problems are related to damage in the 

theory of mind. The results of this study in consistent with 

the results of mentioned study showed that theory of mind 

ability in opiate addicts is weaker than similar healthy 

people. This indicates that opioid dependence disorders are 

also related to the theory of mind. However, the fact that 

substance dependent people had weakness in theory of mind 

ability before addiction and/or under the influence of 

substance, they become weak in this ability, are separate 

issues. But what is related to this research is that dependent 

people have weakness in theory of mind ability. Neurological 

changes in parts of the brain, due to long-term use of drugs, 

are widely proved. Sometimes, these changes can be seen in 

the areas caused generally by social cognition and 

specifically in the areas involved in theory of mind. 

According to Koob [12], major neuro-biological changes 

occur following substance use disorders. Brain circuits of 

cortex-frontal and limbic are involved in addictive behavior. 

Three important areas involved in addictive behavior affected 

by substance abuse include: dorsolateral prefrontal cortex, 

anterior cingulate cortex, and orbitofrontal cortex. All three 

areas are located in the prefrontal cortex. Recent studies have 

shown that dorsolateral prefrontal cortex is a key brain area 

for executive functions, specifically selective attention, 

monitoring, and planning [17]. 

As mentioned above, neuronal circuit involved in social 

attachment is reward circuit which consisted of ventral 

tegmental area, nucleus accumbens, pallidum, thalamus, and 

prefrontal-cingulate cortex. Thus, changes in the prefrontal 

influenced by addiction can lead to affecting the social 

functions and theory of mind ability. The second part of the 

research findings indicated that conducting group treatment 

focused on understanding their own and others' feelings and 

emotions along with other treatments such as medication, 

leads to improvement in the theory of mind performance of 

addicts during the treatment. Volkow, Fowler, and Wang [26] 

in their presented model believe that addiction is a condition 

begins with different qualities and high reward value of 

substances leading to the launch of a series of adaptations in 

reward, motivation, memory, and control circuits of the brain. 

These changes lead to the increasing prominence value of 

substances and loss of inhibitory control against compulsory 

use of substances [27]. Orbitofrontal cortex and cingulate 

gyrus are frontal cortical areas which are neuro-anatomically 

related to limbic structures and more involved in addiction. 

These areas are activated during periods of euphoria, the 

desire for substances, consumption and withdrawal. These 

areas involved in high-level cognitive functions and 

motivational functions [28]. 

Addiction leads to cognitive changes, particularly in the 

executive functions of the frontal lobe of the brain [17]. 

Addiction, for example, causes stimulus associated with 

substance use, allocate attentional resources [29]. When in the 

withdrawal period, attentional resources are taken from 

stimulant substances, these resources can be focused on other 

important subjects. In human, lateral prefrontal cortex is 

responsible for maintaining online multisensory information 

convergent [13]. On the other hand, prefrontal-cingulate cortex 

is one of the important areas involved in social cognition (theory 

of mind is part of it) and also in addiction. Thus, it seems that, in 

particular, interventions to reduce the reward value of 

substances, interventions to increase the non-substance 

reinforces, interventions to weaken learned responses to 

substances, and interventions to strengthen the control and 

inhibition of the frontal lobe (that the prefrontal area has 

sublimation effects on default functions of other parts of the 

frontal) [30] can lead to changes in different brain functions. 

So medication, cognitive behavioral therapy, and group 

treatment can lead to devaluation of substances reward, 

increasing the non-substance reinforces, weaken learned 

responses to substances, and strengthen monitoring and 

inhibition of the frontal lobe. Generally, social relations and 

particularly, group treatment can cause prominence of social 

strengthen. On the other hand, group treatment focused on 

the awareness of self and others can, as a reinforcing matter, 

lead to increase the mind reading ability and also neural 

devoted resources to strengthening related to substance use 

can involve in strengthening related to social relations. 
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