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This study aimed to investigate the efficacy of a cognitive bias modification (CBM) 

package in comparison with internet-based cognitive behavioral therapy (CBT) on 

self-control in individuals seeking sleeve gastrectomy surgery. This quasi-

experimental study employed a pre-test, post-test, and follow-up design with a 

control group. The statistical population consisted of candidates for sleeve 

gastrectomy surgery who had undergone the procedure 18 months prior and resided 

in Isfahan. From this population, 45 individuals were selected through purposive 

sampling and randomly assigned to three groups: internet-based CBT, cognitive 

bias modification, and control (15 participants in each group). The CBM and 

internet-based CBT groups underwent 42 sessions of intervention over six weeks, 

while the control group received no treatment during this period. Participants were 

assessed using a self-control questionnaire before and after the intervention 

sessions, and again one month later. Data were analyzed using a one-way 

ANCOVA test. The results indicated that both the weight stabilization CBM 

package and internet-based CBT had positive effects on increasing self-control (P 

< 0.05). Additionally, internet-based CBT demonstrated significantly greater 

efficacy compared to the weight stabilization CBM package (P < 0.05). Based on 

the study's findings, both the CBM package and internet-based CBT were effective 

in enhancing self-control. Therefore, the use of these therapeutic interventions is 

recommended to help improve and promote self-control in obese individuals. 

Keywords:  Self-control, Cognitive Bias Modification, Internet-Based Cognitive 

Behavioral Therapy, Sleeve Gastrectomy, Obesity, Weight Stabilization. 

 

 

 

1. Introduction 

besity is considered one of the major public health 

crises of the current century. According to the latest 

report by the World Health Organization in 2022, over 1.9 

billion adults aged 18 and above worldwide are overweight. 

Of these, approximately 650 million individuals fall into the 

severe obesity category (Heriseanu et al., 2023). The 

prevalence of obesity has nearly tripled since 1975 and today 

affects almost one-third of the world’s adult population 
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(Pellegrini et al., 2021). In Iran, statistics indicate a 22.7% 

obesity rate among the general population (Chamani et al., 

2021). Obesity is a major risk factor for type 2 diabetes, 

cardiovascular diseases, certain types of cancer, and 

respiratory problems. In addition to the physical and medical 

complications associated with obesity, this issue is often 

accompanied by psychological, behavioral, and emotional 

consequences, including stigma and social discrimination 

(Naserifar et al., 2022), which can also affect the mental 

health of obese individuals (Heriseanu et al., 2023). 

Although obesity is a complex phenomenon with multiple 

genetic, socio-economic, and cultural factors (Heriseanu et 

al., 2023), surgery is considered one of the most effective 

methods for weight loss in severe obesity. However, 

evidence suggests that many patients regain lost weight after 

surgery (Mahmoodianfard & Haghighat, 2023), which is due 

to impulsivity and lack of self-control in response to food 

stimuli. One of the crucial components affecting these 

individuals is their level of self-control. It appears that obese 

individuals need self-control skills to manage their weight. 

Self-control refers to individuals' ability to appropriately 

regulate emotional responses when faced with internal and 

external stimuli (Lades et al., 2017). Individuals with low 

self-control often struggle with delaying gratification, 

restricting emotions, and controlling impulsive behaviors. 

Additionally, low self-control can predict current and future 

behavioral problems (Diamond et al., 2018). The self-control 

component is also related to social expectations. Since obese 

individuals have not succeeded in curbing cravings and 

related eating behaviors, it seems they possess low self-

control skills. From this perspective, low self-control skills 

can be a factor in weight regain after surgery for these 

individuals. 

Cognitive-behavioral therapy (CBT) is one of the main 

and widely used approaches in psychotherapy, combining 

cognitive techniques such as identifying cognitive 

distortions and cognitive restructuring with behavioral 

techniques such as exposure and coping skills training to 

modify maladaptive beliefs and behaviors (Papageorgiou & 

Wells, 1998). Findings suggest that enhancing self-control 

and self-efficacy skills through this approach can be 

effective in preventing obesity relapse after surgery 

(Fairburn & Murphy, 2015). One method of delivering CBT 

is through the internet, which has been reported to be 

effective for certain eating disorders, including bulimia 

nervosa (Fairburn & Murphy, 2015). 

Another approach recently gaining attention in the 

treatment of eating disorders and obesity is cognitive bias 

modification (CBM). Cognitive theories suggest that bias in 

processing stimuli related to food/eating may play a role in 

the persistence of obesity (Brooks et al., 2011). Studies 

indicate that obese individuals have an attentional bias 

towards food and a positive correlation between body mass 

index and this bias. Furthermore, body dissatisfaction 

mediates this relationship (Zhou et al., 2022). Various levels 

of explicit and implicit weight bias have also been reported 

in different individuals. This approach aims to modify 

cognitive biases, especially in the attention stage, to reduce 

individuals' sensitivity to food stimuli (Papageorgiou & 

Wells, 1998). 

Despite the widespread prevalence of obesity and its 

physical and psychological consequences, previous studies 

have shown that many patients regain lost weight after 

weight loss surgery. One of the main reasons for this issue is 

the lack of self-control and behavioral management in 

response to food stimuli. This study aims to investigate and 

compare the effects of two approaches, cognitive bias 

modification and internet-based cognitive-behavioral 

therapy, on increasing self-control in these individuals. The 

objective is to determine the more effective method for 

enhancing self-control and thus preventing weight regain 

after surgery. Until the writing of this article, no published 

study in Iran had compared cognitive bias modification with 

cognitive-behavioral therapy in obese individuals after 

weight loss surgery. Therefore, the necessity of conducting 

such research in this field is highlighted. The results of such 

research would be beneficial and instructive for individuals 

undergoing sleeve gastrectomy and psychotherapists in the 

field of obesity and health. Thus, this study addresses the 

significant question: Is there a significant difference between 

cognitive bias modification for weight stabilization and 

cognitive-behavioral therapy on self-control in obese 

patients seeking sleeve gastrectomy? 

2. Methods and Materials 

2.1. Study Design and Participants 

This study is applied in terms of its aim and is a quasi-

experimental study with a pre-test, post-test, and follow-up 

design with a control group. Subjects were evaluated in pre-

test, post-test, and two-month follow-up stages. The 

statistical population consisted of candidates for sleeve 

gastrectomy surgery who had undergone the procedure 18 

months prior and resided in Isfahan. Using purposive 

sampling, 45 individuals meeting the inclusion criteria were 

selected and randomly assigned to three groups: cognitive-

behavioral, cognitive bias modification, and control (15 

participants in each group). Inclusion criteria included: a) 

informed written consent to participate in the study, b) 

literacy and ability to work with a computer system, c) not 

receiving concurrent therapeutic courses while participating 

in the study, d) ability to attend therapy sessions and 

complete the relevant questionnaires. Exclusion criteria 
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included: absence from more than one-third of the sessions, 

diagnosis of eating disorders and bulimia nervosa. 

After sampling and determining the sample members 

based on the inclusion criteria and their allocation to the 

research groups, the cognitive bias modification and 

cognitive-behavioral groups underwent 42 intervention 

sessions based on Judith Beck’s (2007) therapy over six 

weeks. The cognitive bias modification group received a 

computer-installable program and underwent 42 sessions of 

cognitive bias modification as instructed by the therapist. 

The cognitive-behavioral group received 42 sessions of 

cognitive-behavioral therapy in the form of 15-minute 

educational videos and exercises. The instructor answered 

each group's questions and checked their progress and 

assignments during a weekly group session. The control 

group did not receive any therapy during this period and 

remained on the waiting list. Subjects were assessed using 

the Self-Control Questionnaire before and after the 

intervention sessions, and again two months later. 

2.2. Tools 

2.2.1. Self-Control 

The Self-Control Questionnaire was developed by 

Tangney (2004). This questionnaire measures an individual's 

level of self-control and consists of 13 items, each scored on 

a 5-point Likert scale (from never to very much). The score 

range for this questionnaire is 13 to 65; higher scores 

indicate higher self-control. This questionnaire has 

satisfactory validity and reliability. Its validity has been 

confirmed by evaluating the correlation with academic 

achievement, adjustment, positive relationships, and 

interpersonal skills. Additionally, its internal reliability has 

been reported with a Cronbach's alpha above 0.7 (Rezazadeh 

et al., 2023; Shoghi et al., 2023). 

2.3. Interventions 

2.3.1. Cognitive Bias Modification 

Sessions 1-6: Introduction and Assessment 

In the initial sessions, participants were introduced to the 

concept of cognitive biases and their influence on eating 

behaviors. An overview of cognitive bias modification 

(CBM) was provided, explaining how altering these biases 

could help with weight stabilization. Standardized 

questionnaires were used to assess participants' cognitive 

biases and establish baseline self-control levels. 

Sessions 7-12: Attention Bias Modification 

These sessions focused on reducing attentional bias 

towards unhealthy food cues. Participants engaged in 

computer-based tasks designed to redirect their attention 

away from high-calorie foods. They practiced identifying 

healthy food options while ignoring unhealthy ones. Daily 

homework involved practicing attention bias tasks and 

logging their experiences. 

Sessions 13-18: Interpretation Bias Modification 

Participants learned techniques to change their 

interpretations of food-related situations. Cognitive 

restructuring exercises were used to help them develop 

healthier perspectives on food choices. Role-playing 

scenarios allowed them to practice responding to food-

related cues with healthier interpretations. Daily reflections 

on these changes and their impact on food choices were 

assigned as homework. 

Sessions 19-24: Memory Bias Modification 

These sessions aimed to alter memory biases related to 

past eating experiences. Participants engaged in exercises to 

reinforce positive memories of healthy eating and diminish 

the salience of unhealthy eating memories. Guided imagery 

techniques helped them recall and emphasize positive eating 

experiences. Daily journaling of these positive experiences 

and their impact on current food choices was part of the 

homework. 

Sessions 25-30: Integration and Practice 

In these sessions, participants integrated the techniques of 

attention, interpretation, and memory bias modification. 

They participated in real-life simulations and practice 

scenarios to apply all the learned techniques. Group 

discussions provided a platform to share challenges and 

successes. Homework involved daily application of all 

techniques in real-life settings and logging outcomes. 

Sessions 31-36: Maintenance and Relapse Prevention 

Participants learned strategies to maintain their cognitive 

bias modifications over time. Personalized plans were 

developed for ongoing practice of CBM techniques, 

identifying potential relapse triggers, and creating coping 

strategies. Weekly reviews of these personalized plans and 

progress tracking were part of the homework. 

Sessions 37-42: Review and Follow-Up 

The final sessions provided a comprehensive review of 

all the techniques and their applications. Participants 

underwent a final assessment of their cognitive biases and 

self-control levels. Discussions focused on long-term goals 

and support mechanisms, with plans for follow-up sessions 

and continued support (Beck, 2007). 

2.3.2. Internet-Based Cognitive Behavioral Therapy 

Sessions 1-6: Introduction to CBT and Assessment 

Participants were introduced to the principles of cognitive 

behavioral therapy (CBT) and the online platform used for 

the intervention. Initial assessments of their cognitive and 

https://portal.issn.org/resource/ISSN/3041-9433


 Tavakoli Kohpaei et al.                                                                                                           AI and Tech in Behavioral and Social Sciences 1:4 (2023) 19-25 

 

 
E-ISSN: 3041-9433 

22 

behavioral patterns related to eating were conducted to 

establish baseline self-control levels. 

Sessions 7-12: Identifying Cognitive Distortions 

These sessions focused on educating participants about 

common cognitive distortions related to eating behaviors, 

such as all-or-nothing thinking and overgeneralization. 

Participants learned to identify and challenge these 

distortions in their daily lives through interactive online 

modules and quizzes. Daily logs of identified cognitive 

distortions and alternative thoughts were assigned as 

homework. 

Sessions 13-18: Behavioral Activation 

Participants were taught techniques to increase 

engagement in healthy activities and reduce reliance on food 

for coping. They developed activity schedules to incorporate 

enjoyable, non-food-related activities and used online 

tracking tools to monitor their activity levels and mood 

changes. Daily implementation of activity schedules and 

reflections on their impact were assigned as homework. 

Sessions 19-24: Coping Skills Training 

These sessions involved training participants in specific 

coping skills to handle food cravings and emotional eating. 

Techniques such as mindfulness, deep breathing, and 

progressive muscle relaxation were introduced through 

interactive videos and guided practice sessions. Daily 

practice of coping skills and logging their effectiveness was 

part of the homework. 

Sessions 25-30: Problem-Solving Skills 

Participants learned problem-solving techniques to 

address barriers to healthy eating. They followed steps to 

identify problems, generate solutions, and evaluate 

outcomes using online problem-solving worksheets and 

exercises. Homework involved applying problem-solving 

techniques to real-life challenges. 

Sessions 31-36: Relapse Prevention 

In these sessions, participants developed strategies to 

prevent relapse and maintain progress in healthy eating and 

self-control. They identified high-risk situations and created 

coping strategies. Online forums and support groups 

provided additional peer support. Weekly reflections on 

potential relapse situations and coping strategies were 

assigned as homework. 

Sessions 37-42: Review and Follow-Up 

The final sessions offered a comprehensive review of all 

CBT techniques and their applications. Participants 

underwent a final assessment of their cognitive and 

behavioral changes. Discussions centered on long-term 

maintenance of self-control and healthy eating behaviors, 

with plans for follow-up sessions and continued online 

support. 

2.4. Data Analysis 

In this study, descriptive statistics such as mean and 

standard deviation were used for data analysis. In the 

inferential section, considering the research design, a one-

way ANCOVA test and Bonferroni test with a significance 

level of 0.05 were used to compare the mean self-control in 

the research groups. Data analysis was performed using 

SPSS version 24. 

3. Findings and Results 

At the beginning of this study, 45 participants were 

randomly assigned to three groups of 15: the weight 

stabilization cognitive bias modification package group, the 

internet-based cognitive behavioral therapy group, and the 

control group. All participants remained in the study until 

the end. The majority of participants were aged 40 to 49, 

with most being women. The greatest weight loss was 

observed in the weight stabilization cognitive bias 

modification package group, ranging from 36 to 41 kg; in the 

cognitive behavioral therapy group, the range was 30 to 35 

kg; and in the control group, the ranges were 31 to 35 kg and 

36 to 41 kg. In terms of the time elapsed since surgery, most 

individuals in the weight stabilization cognitive bias 

modification package and cognitive behavioral therapy 

groups were in the 25 to 29 months range, while most 

individuals in the control group were in the 20 to 24 months 

range post-surgery. Data analysis showed no significant 

differences among the three groups regarding the 

distribution of demographic variables (p > 0.05). 

Table 1 presents the mean and standard deviation for the 

pre-test, post-test, and follow-up stages of the self-control 

variable in the research groups.  

Table 1 

Means and Standard Deviations of the Self-Control Variable in Research Groups Across Three Time Points 

Variable Time Weight Stabilization Cognitive Bias Modification Package Internet-Based Cognitive Behavioral Therapy Control 

Self-Control Pre-test 36.87 (2.88) 35.80 (3.34) 36.60 (2.53) 

 Post-test 41.53 (3.14) 45.73 (2.15) 36.93 (2.60) 

 Follow-up 41.80 (3.05) 46.00 (2.14) 36.47 (2.85) 
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As shown in Table 1, there were changes in the self-

control variable in the intervention groups compared to the 

control group at the post-test and follow-up stages. 

The results of the normality test for data distribution 

indicated a normal distribution (p > 0.05) for the self-control 

component. The equality of error variance was maintained 

for all three stages of the test (p > 0.05). The equality of the 

variance-covariance matrix (via the M-Box test) was 

maintained (p > 0.05). The Mauchly test for the self-control 

variable was not significant (p > 0.05), indicating that the 

sphericity assumption for this variable was met. 

Table 2 

Repeated Measures ANOVA Data for Self-Control Variable 

Variable Source of Effect Sum of Squares df Mean Square F Sig. Eta Squared Power 

Self-Control Within-Group Time 746.681 2 373.341 317.558 0.000 0.883 

 Interaction Time × Group 499.896 4 124.974 106.301 0.000 0.835 1.000 

 Error (Time) 98.756 84 1.176     

Between-Group Group 775.393 2 387.696 18.744 0.000 0.472 1.000 

 Error 868.711 42 20.684     

 

 

Repeated measures ANOVA data for the self-control 

variable are presented in Table 2. Given that the assumption 

of sphericity was not violated, the within-group effect, the 

time factor (F = 317.558, df = 2, p < 0.01), and the interaction 

of time and group (F = 106.301, df = 4, p < 0.01) indicate 

significant differences in self-control over time and the 

interaction of time with the group (three research groups). 

The eta squared for the time factor is 0.883, and for the 

interaction of time with the group, it is 0.835. The power for 

both factors is 1.000. This finding indicates that 88.3% of the 

variance in self-control related to the time factor and 83.5% 

related to the interaction of time and group can be attributed 

to the application of the independent variable (one of the 

educational methods in the study), which is confirmed with 

100% power. Furthermore, the between-group effect shows 

a significant difference (p < 0.01) in the group factor. 

Due to the significance of the interaction between time 

and group in the self-control variable, Bonferroni post hoc 

tests were conducted to examine potential differences 

between the experimental and control groups in three stages: 

pre-test, post-test, and follow-up. 

Table 3 

Bonferroni Post Hoc Test Data for Pairwise Comparison of Research Groups in Self-Control Variable 

Variable Reference Group Comparison Group Mean 

Difference 

Standard 

Error 

Sig. 

Time Pre-test Post-test -4.978 0.247 0.000 

 Pre-test Follow-up -5.000 0.271 0.000 

 Post-test Follow-up -0.022 0.148 1.000 

Self-

Control 

Weight Stabilization Cognitive Bias Modification 

Package 

Internet-Based Cognitive Behavioral 

Therapy 

2.444 0.959 0.044 

 Weight Stabilization Cognitive Bias Modification 

Package 

Control 5.844 0.959 0.000 

 Internet-Based Cognitive Behavioral Therapy Control 3.400 0.959 0.003 

 

As seen in Table 3, there are significant differences in 

self-control between the pre-test and post-test, and between 

the pre-test and follow-up (p < 0.01). There is a significant 

difference between the weight stabilization cognitive bias 

modification package and internet-based cognitive 

behavioral therapy (p < 0.05). Additionally, there is a 

significant difference between the weight stabilization 

cognitive bias modification package and internet-based 

cognitive behavioral therapy with the control group (p < 

0.01), indicating the effectiveness of these two treatments on 

the self-control variable. Therefore, it can be concluded that 

there is a significant difference in the effectiveness of these 

two treatments on self-control. 

4. Discussion and Conclusion 

This study aimed to evaluate the efficacy of the weight 

stabilization cognitive bias modification package  in 
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comparison with internet-based cognitive behavioral therapy 

on self-control in individuals seeking sleeve gastrectomy 

surgery. The results indicate that both internet-based 

cognitive behavioral therapy and the weight stabilization 

cognitive bias modification package were effective in 

increasing self-control in individuals. Self-control scores in 

both therapeutic groups significantly increased compared to 

the control group. However, a comparison of post-test and 

follow-up means between the two therapeutic groups 

showed that internet-based cognitive behavioral therapy had 

greater efficacy in enhancing self-control compared to the 

weight stabilization cognitive bias modification package. 

The findings of this study regarding the efficacy of 

internet-based cognitive behavioral therapy in enhancing 

self-control are consistent with previous evidence. The 

results of Heriseanu et al. (2023) have shown that the 

internet-based cognitive behavioral therapy approach can 

help individuals manage chronic conditions such as obesity, 

even without changes in body mass index (Heriseanu et al., 

2023). Pellegrini et al. (2021) introduced cognitive 

behavioral therapy as a cornerstone in obesity treatment, 

facilitating effective obesity treatment through improved 

eating behaviors, increased motivation, and self-control 

(Pellegrini et al., 2021). Daansen (2003) described this 

approach as a combination of physical activity, healthy diet, 

and cognitive behavioral therapy that helps identify internal 

and external factors of overeating and enhances self-control 

(Daansen, 2003). 

To explain this efficacy, it can be stated that based on the 

cognitive behavioral model, dysfunctional beliefs and 

attitudes towards oneself, the world, and the future in obese 

individuals lead to biased perceptions of events and 

maladaptive emotions and behaviors. Such individuals see 

themselves as incapable of self-control, which manifests in 

non-adherence to dietary regimens and a healthy lifestyle. 

Moreover, perfectionism and inflexibility in beliefs lead to 

avoidant behaviors and psychological harm. In cognitive 

behavioral therapy, negative beliefs, erroneous cognitions, 

and their emotional consequences are identified and 

corrected, enabling individuals to control their emotions and 

eating patterns by reconstructing negative thoughts, thus 

enhancing self-control (Kemps et al., 2014; Papageorgiou & 

Wells, 1998). 

Additionally, the results of this study on the efficacy of 

the weight stabilization cognitive bias modification package 

in increasing self-control align with general findings that 

show improved self-control in various populations after 

receiving cognitive bias modification therapies. The 

cognitive bias modification approach is a novel technique for 

increasing self-control and weight management. This 

approach aims to modify thought patterns and cognitive 

biases that underlie maladaptive behaviors such as 

overeating and inactivity (Kakoschke et al., 2014). Research 

evidence indicates that cognitive bias modification 

interventions focused on attentional, interpretive, and 

memory biases related to unhealthy food cues strengthen 

self-control capabilities and facilitate weight loss or 

maintenance (Boutelle et al., 2014; Kemps et al., 2014). 

Therefore, applying the cognitive bias modification 

approach to reduce reactivity to unhealthy food stimuli can 

enhance individuals' self-control in food choices and 

facilitate weight management. Obese individuals often face 

multiple challenges in controlling their desire to eat. The 

proposed therapeutic package in this study considered a 

comprehensive and multidimensional approach that 

included self-control exercises in various areas, such as 

attention, interpretation, and memory. This approach can 

help obese individuals overcome cognitive processes related 

to unhealthy eating behaviors and exert greater self-control 

over food consumption. 

5. Limitations and Suggestions 

However, it should be noted that the findings presented in 

this study have limitations that may affect the level of self-

control in individuals, and a full understanding of the 

mechanisms of these methods requires a deeper examination 

of the role of self-control. Individuals with high levels of 

self-control participate more effectively in therapy, resist 

temptations, and have greater motivation for recovery. 

Conversely, individuals with low self-control may face 

challenges in the treatment process. Future research should 

specifically examine the role of self-control in the efficacy 

of internet-based cognitive behavioral therapy and cognitive 

bias modification methods and provide strategies to increase 

self-control levels in individuals with eating disorders. 

Selecting appropriate therapeutic methods, training 

therapists and patients on the role of self-control, and 

providing appropriate interventions to increase self-control 

levels are essential steps for enhancing the efficacy of eating 

disorder treatments. 

Based on the findings of this study, both internet-based 

cognitive behavioral therapy and the weight stabilization 

cognitive bias modification package were effective in 

increasing self-control in individuals seeking sleeve 

gastrectomy surgery. Although internet-based cognitive 

behavioral therapy had significantly greater efficacy than the 

cognitive bias modification package, both methods showed 

substantial improvements in increasing self-control. 

Therefore, the use of these therapeutic methods is 

recommended as interventions to help enhance and improve 

self-control in obese individuals. 
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