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Abstract

Although obesity is associated with psychological and physical consequences, the quantity and
quality of these consequences, especially psychological consequences, depend on the individual's
perspective on obesity and physical appearance. Therefore, cognitive biases regarding physical
appearance can exacerbate the physical and psychological consequences of obesity. This research
was conducted to investigate the effect of cognitive bias modification regarding physical
appearance on cognitive flexibility and physical activity in obese women attending fitness clubs.
The statistical population of the present study, which was conducted in a quasi-experimental design
with a pretest and posttest and control group, included overweight women aged 18 to 55 attending
fitness clubs in Shiraz City in the first half of the year 2022. From the mentioned statistical
population, 40 individuals were purposefully selected and randomly assigned to two groups:
experimental and control (20 participants in each). The experimental group underwent cognitive
bias modification intervention using Dot-prob software, while the control group participated in
regular club activities. Data were collected using the Cognitive Flexibility Inventory (CFI) and the
International Physical Activity Questionnaire (IPAQ), and analyzed through Analysis of Covariance
(ANCOVA) in SPSS-22. The results indicated that cognitive bias modification significantly
increased cognitive flexibility and physical activity in the experimental group compared to the
control group (p <0/05). Interventions aimed at correcting cognitive biases related to body
appearance reduce these biases, paving the way for increased cognitive flexibility and ultimately
leading to more physical activity, thus making weight control programs more effective.
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Introduction

Obesity is a chronic, progressive, and relapsing health condition characterized by excessive fat
accumulation and recognized as one of the most significant public health concerns worldwide (Bray
et al., 2017). According to the World Health Organization (2024), the prevalence of obesity has
increased substantially over recent decades and is associated with elevated risks of cardiovascular
disease, metabolic disorders, and premature mortality. Beyond its physical consequences, obesity is
closely linked to psychological difficulties, including emotional distress, social stigma, reduced
self-esteem, and impaired quality of life. These challenges are particularly salient among women,
who frequently report greater dissatisfaction with their physical appearance and body image than

men (Fuller-Tyszkiewicz et al., 2018).

Body image dissatisfaction has been identified as a significant factor influencing health-related
behaviors. Research indicates that women who perceive their bodies negatively are less likely to
engage in regular physical activity, whereas individuals with a more positive body image
demonstrate stronger motivation to adopt healthy lifestyles and participate in exercise (Gualdi-
Russo et al., 2022). Physical activity is widely recognized as a protective factor for both physical
and mental health and has been associated with lower levels of anxiety, depression, and

psychological distress (Herring et al., 2024).

Another important psychological construct associated with adaptive functioning is cognitive
flexibility, defined as the ability to modify cognitive strategies, shift perspectives, and adapt
responses to changing environmental demands. Higher levels of cognitive flexibility have been
associated with better emotional regulation, greater resilience, and lower levels of psychological
symptoms (Lakin et al., 2023). In contrast, cognitive rigidity often contributes to maladaptive

coping patterns and persistent negative thinking.

One factor contributing to such maladaptive processes is cognitive bias. Cognitive biases are
systematic distortions in information processing that influence attention, interpretation, and
memory. Among women with obesity, appearance-related cognitive biases may strengthen negative
body perceptions, social avoidance, and reduced participation in physical activity. Cognitive Bias
Modification (CBM) interventions have shown promise in altering maladaptive attentional patterns
and improving psychological functioning across various populations. Despite growing evidence
supporting the effectiveness of CBM, little research has examined its influence on cognitive
flexibility and physical activity among women with obesity. Therefore, the present study
investigated the effectiveness of appearance-related cognitive bias modification on cognitive
flexibility and physical activity among obese women attending fitness centers in Shiraz, Iran.

Method

This study employed a quasi-experimental pretest—posttest design with a control group. The
statistical population consisted of obese women attending fitness centers in Shiraz. Six fitness clubs
from different areas of the city were purposively selected. Among women with a body mass index
(BMI) of 30 or higher who met the inclusion criteria, 87 volunteers expressed interest in
participating. Forty participants were randomly selected and assigned to either an experimental

group or a control group.
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Data were collected using the Cognitive Flexibility Inventory (CFI; Dennis & Vander Wal, 2010)
and the short form of the International Physical Activity Questionnaire (IPAQ). The CFI contains 20
items measuring individuals’ perceived ability to generate alternative perspectives and maintain
cognitive control under challenging circumstances. The IPAQ assesses physical activity levels
during the previous week and has demonstrated satisfactory psychometric properties across

different populations.

The intervention consisted of an appearance-related Cognitive Bias Modification program
administered through a computerized dot-probe task. Participants in the experimental group
completed eight weekly individual sessions lasting approximately 20—30 minutes. During each trial,
pairs of photographs depicting attractive and ordinary-looking women were simultaneously
presented. To modify attentional bias, the probe appeared behind the neutral stimulus in more than
90% of trials, thereby gradually redirecting attention away from appearance-related threat cues.
Participants in the control group received no intervention. Data were analyzed using descriptive
statistics and one-way analyses of covariance (ANCOVA) in SPSS version 22 after verification of

statistical assumptions.

Results

Descriptive findings indicated that the experimental and control groups were comparable at baseline
in both cognitive flexibility and physical activity. For cognitive flexibility, the pretest mean scores
were 85.57 (SD = 6.40) for the experimental group and 85.94 (SD = 5.10) for the control group.
Following the intervention, the mean score of cognitive flexibility increased to 89.36 (SD = 4.22) in
the experimental group, whereas only a marginal change was observed in the control group (M =
86.87, SD = 3.13). A similar pattern emerged for physical activity. The experimental group showed
an increase from a pretest mean of 1119.47 (SD = 134.39) to 1227.89 (SD = 131.04) at posttest,

while the control group exhibited only a slight increase from 1102.77 to 1126.66.

Preliminary analyses confirmed that the assumptions required for inferential statistics were met.
Skewness and kurtosis indices fell within acceptable ranges, indicating that the distributions of
cognitive flexibility and physical activity approximated normality. In addition, Levene’s test
revealed homogeneity of variances for cognitive flexibility, F(1,35) = 0.08, p >0.77, and physical
activity, F(1,35) = 0.01, p >0.98, supporting the appropriateness of covariance analyses. To examine
the effectiveness of cognitive bias modification toward physical appearance, separate one-way
analyses of covariance (ANCOVA) were conducted while controlling for baseline scores. The
results demonstrated a statistically significant difference between the experimental and control
groups in cognitive flexibility after adjusting for pretest performance. This finding indicates that
participation in the intervention was associated with a significant improvement in cognitive
flexibility.

Likewise, ANCOVA results for physical activity revealed a significant group effect. Participants
who received the intervention reported higher levels of physical activity at posttest compared with
those in the control group. The observed effect sizes suggest that the intervention accounted for a
meaningful proportion of variance in both outcome variables. Overall, the findings support the
effectiveness of cognitive bias modification related to physical appearance in enhancing cognitive
flexibility and increasing physical activity among women with overweight and obesity (Tablel).
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Tablel
The Results of the Analysis of Covariance (ANCOVA)
Variable F P Effect Size Interpretation
Cognitive Flexibility 6.32 0.017 0.211 Significant group difference
Physical Activity 6.04 0.019 0.337 Significant group difference

Discussion and Conclusion

The present study investigated the effectiveness of appearance-related cognitive bias modification
on cognitive flexibility and physical activity among obese women. The findings demonstrated that
participation in an eight-session CBM program significantly improved both outcomes. These results
extend previous research on cognitive bias modification by highlighting its potential influence on

cognitive and behavioral processes relevant to obesity.

The observed improvement in cognitive flexibility may be explained by the modification of
maladaptive attentional patterns. Cognitive biases direct attention toward appearance-related threats
and reinforce negative self-evaluations. By repeatedly redirecting attention away from such cues,
the intervention may have reduced dysfunctional processing patterns and facilitated more adaptive
interpretations of appearance-related information. Consequently, participants may have become
more capable of generating alternative perspectives, regulating emotional responses, and adapting

to challenging situations.

The increase in physical activity can be interpreted within the framework of body image and
social evaluation concerns. Women with obesity frequently experience appearance-related anxiety
and fear of negative judgment, which may discourage participation in exercise settings.
Modification of appearance-related attentional biases may reduce sensitivity to threatening social
cues and promote a more realistic and accepting perception of one’s body. Such changes are likely
to increase motivation for engaging in health-promoting behaviors, including regular physical

activity.

The findings have important practical implications for obesity interventions. Integrating CBM
into counseling services, obesity treatment programs, and fitness-based interventions may
contribute to improved psychological functioning and increased participation in physical activity.
Such approaches may complement existing cognitive-behavioral and lifestyle-based interventions

by targeting underlying cognitive processes associated with body image dissatisfaction.

Several limitations should be acknowledged. The sample consisted exclusively of obese women
attending fitness centers, limiting generalizability to other populations. In addition, reliance on self-
report measures may have introduced response bias, and the absence of follow-up assessments
prevented evaluation of long-term effects. Future studies should investigate the durability of
intervention outcomes, examine additional populations, and explore potential mediating variables

such as body image, self-esteem, social anxiety, and exercise self-efficacy.

In conclusion, appearance-related cognitive bias modification was effective in enhancing
cognitive flexibility and increasing physical activity among obese women. These findings
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underscore the importance of addressing cognitive biases in obesity-related interventions and
provide support for incorporating CBM into comprehensive health promotion and weight-
management programs.
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Table 2: The results of the analysis of covariance (ANCOVA) related to cognitive flexibility
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