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Background: Although cognitive bias modification intervention and cognitive-behavioral therapy
are two effective methods for reducing food cravings in obese people, to date, no randomized
controlled trials compare the effectiveness of internet-based cognitive-behavioral intervention and
cognitive bias modification on food cravings in people requesting small gastric bypass surgery.
Aims: This study aimed to examine the effectiveness of a cognitive bias modification compared to
internet-based cognitive behavioral therapy for food cravings.

Methods: This study was a quasi-experimental study with a series of pretest-posttest designs with a
control group and a follow-up of 2 months. The statistical population consisted of people who wanted
gastric sleeve surgery in 2023, were 18 months post-surgery, and lived in Isfahan. From this group,
45 participants were chosen at random into three groups: Internet-based cognitive behavioral therapy,
cognitive bias modification, and control (15 participants per group) using purposive sampling. Over
six weeks, participants in the intervention groups attended 42 sessions, while the control group did
not receive any therapeutic intervention. Participants were assessed using the Food Craving
Questionnaire (Cepeda-Benito et al., 2000) before and after the intervention sessions and two months
after the intervention. Data were analyzed using SPSS.24 software and mixed analysis of variance
with repeated measures.

Results: The findings showed that both cognitive bias modification (CBM) and internet-based
cognitive-behavioral therapy (CBT) could have a positive impact on reducing food cravings and its
components (p< 0.05). In addition, cognitive bias modification demonstrated significantly higher
effectiveness than internet-based cognitive behavioral therapy in the components of lack of control,
preoccupation with food, emotional craving, feeling of guilt, and total food craving (p< 0.05).
Conclusion: Considering the effectiveness of cognitive bias moderation training and cognitive-
behavioral therapy in reducing food cravings, it is suggested that these interventions be used along
with other evidence-based pharmacological and therapeutic interventions as psychological
intervention to change their beliefs and attitudes toward cravings.
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Introduction

Obesity is one of the major health problems of the
modern world and is associated with an increased risk
of serious chronic diseases (Bluher, 2019; Breda et
al., 2019). In lIran, the prevalence of obesity is also
high (Chameni et al., 2021). One of the key factors
for obesity is food cravings. Cravings are an intense
desire and commitment to eat food that is
accompanied by significant resistance and is due to
damage to the dopamine and serotonin systems in the
brain (Naji et al., 2020). Food cravings can interfere
with obesity treatment by triggering binge eating
(Reents & Pedersen, 2021). Control of food cravings
is considered one of the key elements in the pathology
and treatment of obesity (Moradzadeh Fahraji et al.,
2019).

Given the challenges associated with food cravings,
even popular methods such as gastric sleeve surgery
often face the challenge of regaining weight (lvezaj
& Grilo, 2018). Therefore, to overcome these
challenges and treat obesity, various
psychotherapeutic approaches have been employed,
including Dialectical Behavior Therapy (Rahmani &
Omidi, 2019), Schema Therapy (Ebrahimi et al.,
2022), Acceptance and Commitment Therapy (Fanaei
& Sajjadian, 2016), Mindfulness (Rashidi Zafar et al.,
2022), Cognitive-Behavioral Therapy, and Cognitive
Bias Modifications.

Cognitive behavioral therapy is a leading approach in
the treatment of eating disorders and its effectiveness
has been proven in various studies (Jensen et al.,
2020; Puls et al., 2020). The internet-based version of
this therapy was also successful and showed a low
dropout rate. Newer approaches, such as therapies
based on cognitive bias modifications, target
distorted mental representations about food, weight,
and body shape (Shao et al., 2023) and biases in
processing food-related information (Stott et al.,
2021). Studies have shown that cognitive bias
modification can be a targeted treatment option for
eating disorders (Renwick et al., 2013; Taghavi et al.,
2016; Mercado et al., 2023; Klein et al., 2022).
Based on available evidence, despite the significant
benefits of gastric sleeve surgery in treating obesity,
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one of the major challenges following these
procedures for many patients is weight gain.
Providing solutions that increase the likelihood of
maintaining weight loss after surgery is crucial, given
the substantial financial and physical costs that
obesity and its treatment impose on individuals and
the healthcare system. There is, however, little data
currently available to detect and evaluate cognitive
biases in obese patients who have had gastric sleeve
surgery. Therefore, the present study aimed to
investigate the effectiveness of a cognitive bias
modification training package compared to Internet-
based cognitive behavioral therapy on food cravings
in obese individuals eligible for gastric sleeve
surgery.

Method

This study was a quasi-experimental study with a
series of pretest-posttest designs with a control group
and a follow-up of 2 months. The statistical
population included people who applied for gastric
sleeve surgery in 2023, whose operation was 18
months ago, and who were residents of the city of
Isfahan. Using purposive sampling, 45 individuals
were selected based on entry criteria and randomly
divided into three online cognitive behavioral groups,
cognitive bias modification, and control (15
individuals in each group). Participation in the
research was contingent upon meeting the following
requirements: a) giving written, informed consent; b)
being literate and computer literate; c) not receiving
treatment concurrently with research participation;
and d) being able to attend therapy sessions and
complete pertinent questionnaires. Criteria for
research discontinuation included: absence from
more than one-third of sessions, receiving a diagnosis
of eating disorders, and bulimia nervosa. Participants
in both the cognitive bias modification and internet
cognitive  behavioral groups underwent 42
intervention sessions over six weeks, but participants
in the control group received no treatment during this
period and remained on the waiting list. Study
participants were assessed with a food craving
questionnaire before and after the intervention
sessions and two months later. The follow-up time for
the present study was 2 months.



Journal of

The Food Craving Questionnaire (FCQ) was
developed by Cepeda-Benito et al. created. (2000)
and consists of two separate sections, trait and state,
and the trait part used in this research measures the
state of food craving in an individual. Using a six-
point Likert scale (from never to always), participants
were asked to rank each statement in the
questionnaire. 39 items and nine subcategories make
up the score range of 234 to 39. These include
dependent eating, negative reinforcement, intention
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to eat, lack of control, negative affect, guilt, and
hunger. Cronbach's alpha of the questionnaire was
reported to be 0.97. In 2015, this questionnaire was
also validated in Iran, and higher scores in this
questionnaire indicated greater craving (Kachooei
and Ashrafi, 2015). Cronbach's alpha of this research
is 0.92.

Results

Table 1. Results of mixed variance analysis of research variables

variable source SS df MS F P n2
within a group ) Time _ 6485.200 1.058 6129.562 229.343 0.001 0.845
lack of control Time x group interaction 3911.156 2.116 1848.337 69.157 0.001 0.767
Intergroup group 2716.044 2 3608.022 33.598 0.001  0.615
within a group Time 2247.837 1.111 2022.402 269.740 0.001 0.865
mental occupation Time X group interaction 1353.496 2.223 608.877 81.210 0.001 0.795
Intergroup group 2987.393 2 1493.696 30.217 0.001  0.590
within a group Time 5110.104 1.084 4712.967 276.230 0.001 0.864
Hedonistic hunger Time X group interaction 2806.252 2.169 1294.081 75.847 0.001 0.783
Intergroup group 5554.059 2 2777.030 42.140 0.001 0.667
within a group Time 547.570 1.262 592.407 121.739 0.001 0.743
emotional craving Time x group interaction 465.185 2.524 184.316 37.877 0.001  0.643
Intergroup group 951.126 2 475.563 33.780 0.001 0.617
_ within a group ) Time_z _ 312.733 2 156.867 186.699 0.001 0.816
feel guilty Time X group interaction 179.022 4 44.756 53.276 0.001 0.717
Intergroup group 582.711 2 291.356 33.475 0.001  0.615
within a group Time 59759.881 1.066  56042.487 545.998 0.001  0.929
Total Time x group interaction ~ 34926.519 2,133  16376.948 159.554 0.001 0.884
Intergroup group 71917.656 2 35985.830 98.187 0.001 0.824

The majority of participants in all three groups were
women, the greatest weight loss was in the range of
41-36 kg in the closed weight stabilization with
cognitive bias adjustment group, in the range of 35-
30 kg in the Internet cognitive-behavioral group, and
in the Control group weight was observed in the range
of 35-31 and 36-41 kg. Table 1 shows the results of
the analysis of variance with repeated measurements
in explaining the effect of implementing independent
variables on the research components.

The results of Table 1 show the significance of F
obtained value in the components of lack of control
(F=229.343, p<0.001), mental occupation (F=81.210,
p<0.001), hedonistic hunger (F=75.847, p<0.001),
emotional craving (F= 37.877, p<0.001), feelings of
guilt (F=53.267, p<0.001), and total craving
(F=159.554, p<0.001) showed. The existence of a
significant difference between the pre-test, post-test,
and follow-up measurements in all components is
confirmed at a significance level of 0.01.

There was a significant difference in the components
of lack of control, mental preoccupation, urge to
consume, and feeling of guilt between the pre-test and
post-test, as well as between the pre-test and follow-
up (p<0.01). But there was no significant difference
between post-test and follow-up (p<0.05). There was
a significant difference in the component of
hedonistic hunger and total craving between all three
stages of the test (p<0.01 or p<0.05). In the
components of lack of control, mental preoccupation,
emotional craving, feelings of guilt, and craving,
there was a significant difference between the
cognitive bias modification package and the internet
cognitive-behavioral therapy (p<0.05). Also, there
was a significant difference between the cognitive
bias modification and the internet cognitive-
behavioral therapy in the control group (p<0.01).
which meant the effectiveness of these two treatments
on craving variables and its components. There was
no significant difference between the cognitive bias
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modification and the internet cognitive-behavioral
therapy in the hedonistic hunger component (p<0.05).
However, there was a significant difference between
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the cognitive bias modification and the internet
cognitive-behavioral therapy in the control group

(p<0.01).

Table 2. Result Post Hoc Bonferroni

Variable Group Comparison Group (J-1) SE P
Pre-test Post-test 14.533 0.991 0.001
Time Pre-test follow 14.867 0.930 0.001
Post-test follow 0.333 0.198 0.301
CBM CBT -5.822 2.185 0.033
Lack of Control CBM follow -17.578 2.185 0.001
CBT follow -11.756  2.185 0.001
Pre-test Post-test 8.600 0.518 0.001
Time Pre-test follow 8.711 0.518 0.001
Post-exam follow 0.111 0.518 1.000
CBM CBT -4.111 1.482  0.025
Mental Occupation CBM Control -11.378 1.482 0.001
CBT Control -7.267 1.482  0.001
Pre-test Post-test 12.800 0.775 0.001
Time Pre-test follow 13.289 0.774 0.001
Post-test follow 0.489 0.182 0.031
CBM CBT -3.600 1.711 0.124
Hedonistic hunger CBM Control -15.044 1711  0.001
CBT Control -11.444 1711  0.001
Pre-test Post-test 4.889 0.459 0.001
Time Pre-test follow 5.089 0.404  0.001
Post-test follow 0.200 0.189 0.888
CBM CBT -2.333 0.791 0.016
Emotional Craving CBM Control -6.422 0.791  0.001
CBT Control -4.089 0.791  0.001
Pre-test Post-test 3.267 0.183 0.001
Time Pre-test follow 3.200 0.220  0.001
Post-test follow -0.067 0.175 1.000
CBM CBT -2.511 0.622  0.001
Feel Guilty CBM Control -5.089 0.622  0.001
CBT Control 2-578 0.622  0.001
Pre-test Post-test 44.089 1.946 0.001
Time Pre-test follow 45,156 1.827 0.001
Post-test follow 1.067 0.414 0.040
CBM CBT -18.378  4.036  0.001
Total CBM Control -55,511  4.036  0.001
CBT Control -37.133  4.036 0.001

Conclusion

The findings of this study show that internet-based
cognitive-behavioral therapy (ICBT) can be effective
in treating eating disorders and reducing food
cravings, consistent with the findings of
Abedisharghi et al. (2021) and Tham & Chong
(2020). The utilization of cognitive behavioral
techniques, a safer atmosphere for certain patients,
the application of varied online content, and enhanced
access to medical services through absentee services
are some of the factors that contribute to this
effectiveness (Schlegal et al., 2015; Linardon et al.,
2017).

188

Additionally, the results show that the cognitive bias
modification can also help reduce food cravings and
related components, aligning with the findings of
Taghavi et al. (2016) and Mercado et al. (2023). The
focus of this approach on modifying specific
cognitive biases in the domains of food and eating
behaviors, including attentional, interpretive, and
memory biases, may explain its effectiveness, as
suggested by Renwick et al. (2013) and Klein et al.
(2022).

In comparing the two treatments, cognitive bias
modification demonstrated greater efficacy in
improving components such as lack of control,
preoccupation, emotional cravings, and feeling of
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guilt, likely stemming from its emphasis on
addressing underlying cognitive biases. This
consistent with Moini et al. (2023) and Roshani et al.
(2020), as modifying these biases can reduce internal
conflict, feeling of guilt, increase self-control, and
enhance motivation (Navas et al., 2021; Lisk et al.,
2018).

However, these results have limitations, and more
comprehensive studies with tighter control of
variables and longer follow-up periods are needed to
determine the exact reasons for the different
effectiveness of these two approaches. Since each
patient’s unique circumstances should be taken into
consideration when choosing an appropriate
treatment, neither treatment can be categorically
preferred over the other.
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