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Abstract

This study aimed to compare the effectiveness of rumination-focused cognitive
behavioral therapy (RFCBT) and classical cognitive behavioral therapy (CBT) in
reducing depression, anxiety, and disordered eatingamong individuals with obesity.
A single-case experimental design with multiple baselines across participants was
employed. Six adults aged 18-50 years with obesity were assigned to two three-
participant treatment conditions: classical CBT and RFCBT. Baseline phases were
staggered across four to six measurement points, followed by eight intervention
assessments and four follow-up assessments. Both interventions were delivered in 10
weekly 60-minute sessions. Depression was assessed using the Beck Depression
Inventory-Il, anxiety using the Beck Anxiety Inventory, and disordered eating using
the 12-item Eating Disorder Examination Questionnaire—Short Form. Data were
analyzed through visual analysis and quantitative single-case indices, including
Nonoverlap of All Pairs (NAP) and Tau-U. For baseline-to-interventioncomparisons,
NAP values for depressionwere 0.980 for classical CBT and 0.897 for RFCBT, while
corresponding Tau-U values were 0.959 and 0.794. For anxiety, NAP values were
0.988and 0.931 and Tau-U values were 0.865and 0.751, respectively. For disordered
eating, NAP values were 0.812 and 0.758, with Tau-U values of 0.624 and 0.516. In
baseline-to-follow-up comparisons, NAP values reached 1.000 for depression,
anxiety, and disordered eating in both treatment conditions. Tau-U reached 1.000 for
depression and disordered eating in both conditions and 0.889 for anxiety. Thus,
whole-intervention nonoverlap indices did not consistently favor RFCBT, whereas
the overall pattern of end-point and maintenance effectsindicated greater depth and
persistence of change following RFCBT. Both interventions were effective in
reducing depression, anxiety, and disordered eating; however, RFCBT demonstrated
a more favorable pattern in the final magnitude and maintenance of therapeutic
change. Targeting rumination as a transdiagnostic cognitive process may therefore
enhance the longer-term effectiveness of cognitive behavioral interventions for
individuals with obesity, although replication in larger and more controlled studies is
warranted.

Keywords: Depression; Anxiety; Disordered Eating; Rumination-Focused
Cognitive Behavioral Therapy; Cognitive Behavioral Therapy; Obesity; Single-Case
Experimental Design; Multiple-Baseline Design.
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EXTENDED ABSTRACT

Introduction

Obesity is a complex and multifactorial condition whose consequences extend beyond physical health and
frequently encompass psychological distress, maladaptive eating patterns, and difficulties in emotional and
cognitive self-regulation. Depression, anxiety, and disordered eating are particularly relevant because they may
both contribute to and result from obesity, creating reciprocal cycles in which negative affect, body
dissatisfaction, weight-related concerns, and unsuccessful weight-management experiences reinforce
maladaptive eating behavior. Emotional eating has consistently been associated with overweight and obesity
as well as depression, anxiety, stress,and unhealthy dietary patterns, indicating that eating behavior in obesity
cannot be adequately understood without considering psychological processes (Braden et al., 2025; Dakanalis
etal., 2023). Emotional overload, emotion dysregulation, and impulsivity have likewise been associated with
problematic eating patterns among individuals with obesity (Benzerouk et al., 2020). Accordingly, recent
reviews emphasize the importance of psychological and behavior-change interventions for emotional eating
among adults living with overweight or obesity (Power et al., 2025; Smith et al., 2023).
Cognitive-behavioral therapy (CBT) represents one of the principal psychological approaches used in obesity
management because it targets dysfunctional cognitions, behavioral avoidance, ineffective problem-solving,
self-monitoring deficits, and maladaptive eating patterns. Meta-analytic and clinical evidence indicates that
cognitive-behavioral interventions can improve psychological and behavioral outcomes among individuals
with overweight or obesity (Jacob et al., 2018; Moraes et al., 2021). Group CBT has also demonstrated
potential benefits for individuals presenting with comorbid depression and obesity, while recent findings
suggest beneficial effects on stress, anxiety, and emotional eating (Lores et al., 2020; Porto et al., 2025).
Other psychologically oriented interventions targeting emotional processes have similarly reduced problematic
eating among individuals with obesity (Abdolkarimi et al., 2018; Honardar et al., 2022; Torres et al., 2020;
Vatanpanah et al., 2023). Nevertheless, treatment response remains heterogeneous, suggesting that
identifying cognitive processes that maintain both emotional distress and maladaptive eating may improve
intervention specificity.

Rumination constitutes one such process. It involves repetitive and relatively passive thinking about negative
experiences, their causes, consequences, and personal meanings, often without movement toward effective
problem-solving. Rumination-focused cognitive behavioral therapy (RFCBT) conceptualizes rumination as a
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maladaptive processing habit and aims to shift individuals from abstract, evaluative processing toward
concrete, context-sensitive, and action-oriented processing (Watkins, 2016; Watkins & Roberts, 2020).
Evidence increasingly supports rumination as a transdiagnostic mechanism relevant not only to depression but
also anxiety and eating-related psychopathology. Rumination is significantly associated with eating-disorder
psychopathology (Smith et al., 2018), while repetitive negative thinking, including worry and rumination, has
been implicated across eating disorders and maladaptive eating behaviors (Palmieri, Mansueto, Ruggiero, et
al., 2021; Palmieri, Mansueto, Scaini, et al., 2021). Among individuals with binge-eating disorder and
obesity, rumination has been associated with eating-disorder psychopathology and internalized weight bias
(Wang et al., 2017). Prospective evidence further suggests that momentary rumination may contribute to binge
eating through increased negative affect (Smith et al., 2021). Similar relationships have been observed
between rumination, sadness-management difficulties, and emotional eating in youth with overweight or
obesity (Arghavani Hadi et al., 2023), while worry and rumination have been identified as potential
mechanisms connecting emotional dysregulation with emotional eating in adults with obesity (Guerrini
Usubini et al., 2025).

Evidence for RFCBT has primarily emerged from depression research. Trials comparing RFCBT with
conventional CBT have demonstrated beneficial effects on rumination and depressive symptoms (Hvenegaard
et al., 2020; Moayedfar et al., 2020). More recent studies have extended these findings to recurrent major
depression and comorbid worry, anxiety, and insomnia (Hasani et al., 2025; Wallsten et al., 2023). Although
these findings support the transdiagnostic relevance of targeting repetitive negative thinking, direct evidence
concerning RFCBT for depression, anxiety, and disordered eating among individuals with obesity remains
limited. Accurate assessment of eating psychopathology is also important in this population, including
culturally appropriate assessment in lIranian samples (Sahlan et al., 2023). Moreover, repeated-measure
single-case designs can provide detailed information regarding the level, trend, immediacy, overlap, and
maintenance of therapeutic change, with indices such as Tau-U allowing more nuanced evaluation of
intervention effects (Fingerhut et al., 2021). Therefore, the present study aimed to compare the effectiveness
of RFCBT and classical CBT in reducing depression, anxiety, and disordered eating among individuals with
obesity.

Materials and Methods

The study employed a single-case experimental design with multiple baselines across participants. Six adults
aged 18-50 years with obesity were included and allocated to two treatment conditions, with three participants
receiving classical CBT and three receiving RFCBT. Obesity was defined as a body mass index of 30 kg/m2
or higher. Baseline durations were staggered across participants and consisted of four, five, or six measurement
points. Following baseline assessment, participants entered an intervention phase containing eight repeated
measurement occasions, followed by a follow-up phase consisting of four measurement occasions.

Both interventions were delivered individually over 10 weekly sessions, each lasting approximately 60
minutes. Classical CBT focused on psychoeducation regarding the cognitive-behavioral model, identification
and modification of dysfunctional automatic thoughts, behavioral activation, problem-solving, self-
monitoring, and coping-skills development. RFCBT conceptualized rumination as a maladaptive processing
habit and emphasized functional analysis of rumination, identification of triggers, discrimination between
abstract and concrete processing, modification of beliefs concerning rumination, development of alternative
responses, behavioral exercises, and relapse prevention.

Depressive symptoms were assessed using the Beck Depression Inventory-Il, anxiety symptoms were
measured with the Beck Anxiety Inventory, and disordered eating was evaluated using the 12-item Eating
Disorder Examination Questionnaire—Short Form. Higher scores on all measures indicated greater symptom
severity. Data analysis integrated visual analysis with quantitative single-case indices. Changes in level, trend,
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variability, overlap, immediacy of effect, and maintenance during follow-up were examined. Percentage
improvement was calculated using the mean of the final two baseline observations as the reference value.
Nonoverlap of All Pairs (NAP) and Tau-U were additionally calculated to quantify intervention effects while
considering the distribution and temporal pattern of observations.

Findings

Both classical CBT and RFCBT were associated with reductions in depression, anxiety, and disordered eating
from baseline through treatment and follow-up. Baselines were generally elevated, relatively stable, and did
not demonstrate systematic downward trends before intervention. Changes in depression and anxiety emerged
earlier during treatment, whereas improvement in disordered eating generally appeared after a delay of
approximately one to two measurement occasions.

For depression, mean improvement at the end of treatment was 38.6% with classical CBT and 57.5% with
RFCBT. At follow-up, improvement remained 34.6% and 54.2%, respectively. For anxiety, end-of-treatment
improvement was 40.5% with classical CBT and 54.7% with RFCBT, while follow-up improvement was
35.8% and 52.1%, respectively. Disordered eating improved by 27.4% following classical CBT and 42.9%
following RFCBT at the end of treatment; corresponding follow-up improvements were 23.2% and 39.6%.
The advantage of RFCBT over classical CBT at treatment completion was therefore 18.9 percentage points for
depression, 14.2 percentage points for anxiety, and 15.5 percentage points for disordered eating. At follow-up,
the corresponding differences remained 19.6, 16.3, and 16.4 percentage points, respectively, indicating that
the relative advantage of RFCBT was maintained after treatment termination.

However, indices incorporating all intervention observations did not uniformly favor RFCBT. For baseline -
to-intervention comparisons, depression NAP values were 0.980 for classical CBT and 0.897 for RFCBT, with
Tau-U values of 0.959 and 0.794, respectively. For anxiety, NAP values were 0.988 and 0.931 and Tau-U
values were 0.865 and 0.751. For disordered eating, NAP values were 0.812 and 0.758, while Tau-U values
were 0.624 and 0.516. In baseline-to-follow-up comparisons, NAP reached 1.000 for all three outcomes in
both treatments. Tau-U was 1.000 for depression and disordered eating in both conditions and 0.889 for anxiety
in both conditions.

Immediacy indices indicated somewhat faster initial reductions in depression and anxiety with classical CBT.
In contrast, maintenance indices consistently favored RFCBT. Maintenance was 18.8% versus 39.4% for
depression, 19.0% versus 39.3% for anxiety, and 13.9% versus 30.8% for disordered eating for classical CBT
and RFCBT, respectively. Thus, classical CBT showed stronger effects on some indices reflecting early or
whole-phase change, whereas RFCBT demonstrated greater final improvement and more sustained therapeutic
gains.

Discussion and Conclusion

The findings indicate that both classical CBT and RFCBT can reduce depression, anxiety, and disordered
eating among individuals with obesity, but they appear to produce somewhat different temporal patterns of
therapeutic change. Classical CBT generated relatively rapid early improvement in some outcomes, which may
reflect its direct emphasis on behavioral activation, cognitive restructuring, problem-solving, self-monitoring,
and immediately applicable coping strategies. These techniques can rapidly alter daily behavior and reduce
exposure to cognitive and behavioral conditions that maintain emotional distress.

RFCBT, in contrast, demonstrated a clearer advantage in the magnitude of improvement achieved by the end
of treatment and in the maintenance of gains during follow-up. This pattern may reflect the more process-
oriented nature of RFCBT. Changing habitual rumination may require repeated recognition of triggers,
functional analysis, discrimination between productive and unproductive modes of thinking, and extensive
practice of alternative processing styles. Consequently, therapeutic effects may develop more gradually but
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become increasingly evident as participants acquire greater ability to disengage from repetitive negative
thinking.

The delayed improvement observed in disordered eating compared with depression and anxiety is also
clinically meaningful. Eating behavior is influenced not only by mood and cognition but also by established
habits, environmental cues, dietary rules, body-related concerns, and learned emotion-regulation strategies.
Changes in these patterns may therefore require more time than changes in subjective emotional symptoms.
The stronger maintenance of improvement following RFCBT suggests that modifying repetitive cognitive
processes may eventually influence eating behavior indirectly through improved management of negative
affect and reduced cognitive preoccupation.

The discrepancy between NAP and Tau-U findings during the intervention phase and the percentage-
improvement and maintenance results is particularly important. The data do not support an interpretation of
RFCBT as uniformly superior throughout treatment. Nonoverlap indices incorporate all observations and are
sensitive to when change begins and how consistently treatment values separate from baseline. Classical CBT’s
relatively faster initial response therefore contributed to stronger values on some whole-phase indices.
Conversely, end-point improvement and maintenance indices emphasize the eventual depth and persistence of
change, on which RFCBT performed more favorably. These results should therefore be interpreted as evidence
for different therapeutic trajectories rather than simple absolute superiority of one intervention.

Overall, both interventions appeared clinically beneficial for psychological distress and disordered eating in
individuals with obesity. Classical CBT may provide relatively rapid symptom relief, whereas RFCBT may
offer additional advantages when repetitive negative thinking represents a prominent maintaining process. The
principal advantage of RFCBT in this study concerned the final magnitude and durability of change rather than
consistent superiority at every stage of treatment. These findings supportincorporating assessment and targeted
management of rumination into cognitive-behavioral conceptualizations of obesity, particularly when
depression, anxiety, and maladaptive eating coexist. Nevertheless, because the study involved only six
participants within a single-case experimental framework, the findings should be considered preliminary and
require replication in larger controlled studies before firm conclusions regarding comparative efficacy can be
established.
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