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Introduction: Obesity is recognized as a major global health challenge and is associated not only with metabolic complications but also
with substantial psychological consequences. The bidirectional relationship between obesity and mental disorders—such as depression,
anxiety, and maladaptive eating behaviors—plays a critical role in the development, maintenance, and treatment resistance of obesity. This
study aimed to examine the psychological dimensions of obesity and to emphasize their clinical relevance in comprehensive obesity care.
Methods: The study was conducted between January and December 2024 at the Obesity Treatment Outpatient Clinic of the
University Hospital in Krakow. Psychological parameters were assessed in 48 adults with obesity using standardized psychometric
instruments, including the WHO-5 Well-Being Index, the Quick Inventory of Depressive Symptomatology (QIDS), the Eating
Attitudes Test-26 (EAT-26), and the KO “O” Symptom Questionnaire.

Results: Moderate to very severe depressive symptoms were identified in 54.2% (n = 26) of participants, while 62.5% (n = 30) met
the WHO-5 criteria for poor psychological well-being and reduced quality of life. An elevated risk of disordered eating behaviors was
observed in 43.8% (n = 21) of the study population, with 14.6% (n = 7) meeting criteria indicative of a full eating disorder. Anxiety
symptom severity was significantly associated with glycated hemoglobin (HbAlc) levels and percent body fat, highlighting links
between emotional distress and metabolic regulation in individuals with obesity.

Conclusion: The results highlight the need for an integrated, multidisciplinary approach to obesity treatment that addresses both
metabolic and psychological dimensions of the disease. Given the high prevalence of affective symptoms and disordered eating
patterns, incorporating structured psychological and behavioral interventions—such as strategies targeting emotion regulation, eating
behaviors, and adherence to medical, nutritional, and physical activity recommendations—should be considered an essential compo-
nent of standard obesity care to improve both clinical outcomes and patient well-being.
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Introduction

Obesity is a complex, multifactorial chronic disease associated with numerous medical complications and progressive
organ damage. Its consequences extend far beyond physical health, exerting a substantial impact on psychological
functioning, emotional well-being, and overall quality of life. Recognized as a major public health challenge, obesity has
reached epidemic proportions worldwide, with prevalence continuing to rise across all age groups. The current clinical
paradigm is increasingly focusing on the critical role of overweight and obesity in the pathogenesis of metabolic
dysregulation and its systemic complications. Excessive and ectopic adipose tissue distribution contributes to profound
metabolic disturbances, ultimately leading to significant end-organ damage. Based on their metabolic profiles, individuals
with a body mass index (BMI) exceeding 30 kg/m? are categorized by the presence or absence of overt abnormalities as
having either metabolically healthy obesity (MHO) or metabolically unhealthy obesity (MUO). MHO describes

a phenotype in which excess adiposity - predominantly sequestered in the subcutaneous depot - is not associated with
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traditional metabolic sequelae, such as impaired glucose metabolism, type 2 diabetes, hypertension, dyslipidemia, or
prothrombotic states. Nevertheless, these individuals remain at an elevated risk for cardiovascular disease and malig-
nancy compared to their lean counterparts, albeit lower than those with the MUO phenotype. Contemporary frameworks
now advocate for a transition beyond a BMI-centric diagnostic approach. These emerging standards underscore the
necessity of integrating clinical parameters - specifically the waist-to-hip ratio (WHR) and the assessment of metabolic
comorbidities - to facilitate a more precise diagnosis of preclinical versus clinical obesity.'~

The pathogenesis of obesity results from a dynamic interplay of genetic, environmental, metabolic, psychological,
behavioral, and iatrogenic factors. Among these determinants, emotional distress, disordered eating behaviors, and
mental health disorders play a pivotal role in both the development and long-term persistence of obesity. The relationship
between obesity and psychological health is inherently bidirectional: obesity increases vulnerability to mood and anxiety
disorders, while these conditions may, in turn, promote weight gain through behavioral and physiological mechanisms
such as emotional eating, reduced physical activity, impaired self-regulation, and neuroendocrine dysregulation.***

The association between obesity and depression is particularly well documented, especially in younger populations. A large
meta-analysis® demonstrated that obesity during childhood and adolescence significantly increases the risk of developing
depression later in life. This relationship is mediated not only by biological mechanisms—including chronic low-grade
inflammation and dysregulation of the hypothalamic—pituitary—adrenal (HPA) axis—but also by psychosocial factors such as
body image dissatisfaction, weight stigma, and social discrimination. Stigmatization frequently leads to diminished self-esteem,
social withdrawal, and increased psychological distress, ultimately resulting in a marked reduction in quality of life.%”’

Beyond its psychological burden, obesity represents a major risk factor for metabolic disorders, particularly type 2
diabetes mellitus (T2DM). Excess body weight reduces the likelihood of achieving adequate glycemic control and increases
the risk of chronic microvascular and macrovascular complications in both type 1 diabetes mellitus (T1DM) and T2DM.* !
Visceral adiposity plays a central role in this process by promoting insulin resistance, systemic inflammation, and impaired
glucose regulation—key mechanisms underlying the pathophysiology of T2DM.'? These complications, including cardio-
vascular disease, nephropathy, neuropathy, and retinopathy, substantially reduce life expectancy and further compromise
quality of life.'"'* Furthermore, the interplay between obesity and its comorbidities extends beyond metabolic dysregula-
tion to encompass a complex, bidirectional relationship with type 2 diabetes mellitus and psychological disorders.'*'*
Importantly, individuals affected by both obesity and diabetes experience a disproportionately high psychological burden,
with markedly elevated rates of anxiety and depressive symptoms compared with patients with either condition alone.'*'*
The psychological impact of obesity—ranging from weight-related stigma to clinical depression and anxiety—often creates
a self-perpetuating cycle that exacerbates metabolic decline.'* This synergistic interaction between metabolic impairment
and psychological distress underscores the necessity of a multidisciplinary approach.

Disordered eating behaviors are highly prevalent among individuals with obesity and represent a major barrier to
effective and sustained weight management. Conditions such as binge eating disorder (BED), emotional eating, and night
eating syndrome (NES) are frequently observed and are often driven by underlying psychological distress.'>'® This close
association underscores the necessity of integrating systematic psychological assessment with targeted behavioral
interventions into standard obesity care. Cognitive-behavioral therapy (CBT) has demonstrated efficacy in reducing
disordered eating behaviors, enhancing emotional regulation, and supporting long-term behavioral change, reinforcing
the role of psychological care as a core component of obesity treatment."'®

An additional psychological contributor to obesity is the persistence of nutritional misconceptions and dysfunctional
relationships with food. Emotional eating, the use of food as a coping strategy for stress, and cycles of overly restrictive
dieting undermine self-regulatory capacity and may contribute to hormonal dysregulation and the development of eating
disorders.'"'® Effective treatment therefore requires the establishment of a strong therapeutic alliance, the application of
individualized psychodietetic strategies, and behavioral interventions aimed at modifying dysfunctional beliefs, improv-
ing coping skills, and promoting sustainable eating patterns.'’

Despite advances in pharmacological and surgical treatment options, long-term weight loss remains difficult to
maintain. Conventional treatment approaches often fail to adequately address behavioral and psychological determi-
nants of eating and activity patterns, resulting in high rates of weight regain.'”'” Both historical and contemporary
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perspectives highlight the central role of psychological and behavioral mechanisms in body weight regulation and
eating behavior.

Given the complex interplay between obesity, mental health, metabolic dysfunction, and health-related behaviors,
a comprehensive understanding of the psychological profile of individuals with obesity is essential for the development of
effective, patient-centered treatment strategies. From a clinical perspective, psychological factors are closely intertwined with
everyday health behaviors—such as eating patterns, physical activity, and treatment adherence—highlighting behavioral
mechanisms as key mediators between emotional distress and metabolic outcomes. Therefore, this study aims to assess depressive

and anxiety symptoms, disordered eating behaviors, and their associations with metabolic parameters in patients with obesity.

Study Objectives
In July 2024, a specialized Obesity Treatment Outpatient Clinic was established within the Department of Diabetology,
Internal Medicine and Metabolic Diseases at the University Hospital in Krakow. The clinic operates as a comprehensive
care center providing multidisciplinary medical and psychological management for individuals diagnosed with obesity.
Each patient undergoes an in-depth evaluation conducted by a multidisciplinary team comprising an internist/diabetol-
ogist, dietitian, physiotherapist, and clinical psychologist. This integrated model enables a thorough diagnostic process
and the formulation of individualized treatment recommendations addressing both medical and psychological needs.
Eligibility for treatment was based on the BMI-based diagnostic criteria for obesity that were standard in routine clinical
practice at the time of study design (BMI > 30 kg/m?). The study was designed and conducted before publication of the
2025 Commission redefining clinical obesity; therefore, the cohort was not formally classified according to the newer
preclinical/clinical obesity framework.

The primary objective of this study was to evaluate selected psychological parameters in patients attending the
Obesity Treatment Outpatient Clinic. Specifically, the study aimed to assess:

quality of life,
e depressive symptoms,

anxiety levels,
¢ the presence of disordered eating behaviors.

Additionally, the study sought to examine associations between obesity severity, as reflected by BMI and body
composition parameters, and psychological outcomes, exploring potential relationships between metabolic status and
mental health indicators.

Studied Population

Data were collected from patients treated at the Obesity Treatment Outpatient Clinic between January and
December 2024 and retrospectively analysed based on medical records obtained during routine clinical visits. All
patients underwent a comprehensive diagnostic assessment, including anthropometric measurements (height, weight,
waist and hip circumference), blood pressure evaluation, body composition analysis using the InBody 370S device, and
standard laboratory testing. Supplementary data were obtained regarding medical and family history, sociodemographic
characteristics, comorbidities, and current treatments.

Psychological assessments were conducted under the supervision of a clinical psychologist; however, participation in the
psychological consultation was voluntary, and not all patients elected to undergo this evaluation. The final study group
consisted of 48 patients. The mean age of the study population was 46.67 years (range: 19-75; SD = 13.86; median = 44.5).
The sample consisted of 35 women (72.9%) and 13 men (27.1%).

All participants received multidisciplinary care, including nutritional education, physical activity counseling, psy-
chological support, medical consultation, and appropriate pharmacotherapy. The psychological evaluation focused on

affective symptoms and disordered eating patterns, assessed using validated psychometric instruments.
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Methods

During the initial clinical visit, participants completed a battery of standardized psychological questionnaires in
accordance with clinical guidelines for the mental health assessment of patients with obesity and diabetes. The selected
instruments were chosen to capture psychological domains relevant to both clinical management and prognosis in
obesity. Because this study was embedded in routine outpatient care, brief, validated self-report tools were prioritized
to enable standardized screening across the whole cohort.

The following psychometric tools were used:

e WHO-5 Well-Being Index® — a widely applied screening instrument assessing overall psychological well-being and
depressive symptoms. A total score below 13, or a response of 0 or 1 to any item, indicates reduced quality of life
and possible depression.

e Quick Inventory of Depressive Symptomatology (QIDS)*' — a validated self-report measure assessing the severity of
depressive symptoms. The questionnaire consists of 16 items rated on a 0-3 scale, with total scores categorized as:

0-5: no depression

6—10: mild depression

11-15: moderate depression

16-20: severe depression

o O O O O

>21: very severe depression

« Eating Attitudes Test-26 (EAT-26)*> — a screening tool for identifying disordered eating behaviors, including binge
eating, emotional eating, and restrictive eating patterns. The questionnaire comprises 26 items rated on a six-point scale,
with total scores >20 indicating clinically significant eating pathology. We selected the EAT-26 as a brief and pragmatic
screening instrument suitable for routine clinical assessment in an outpatient obesity setting; the aim of the present study
was to identify the risk of maladaptive eating patterns rather than to establish a formal eating disorder diagnosis.

« KO “O” Symptom Questionnaire™ — developed by Aleksandrowicz, this instrument assesses neurotic and anxiety-
related symptoms. Scores exceeding 200 in women and 180 in men indicate a high probability of an anxiety disorder.

Together, these assessments enabled a comprehensive characterization of participants’ psychological functioning and
supported the exploration of associations between emotional distress, eating behaviors, and metabolic outcomes. Formal
structured psychiatric interviews were not performed because the project had an observational, real-world design
embedded in routine multidisciplinary care, and the psychological component was intended as standardized screening
rather than diagnostic case ascertainment.

Statistical Methods
Clinical characteristics were summarized as mean + standard deviation (SD) for normally distributed variables and as median with
interquartile range (IQR) for non-normally distributed variables. Categorical variables were presented as counts and percentages.
Normality of distribution was assessed using the Shapiro—Wilk test. Comparisons between two independent groups were
performed using the two-tailed Student’s #-test or Welch’s ¢-test for normally distributed variables, and the Mann—Whitney
U-test for non-normally distributed variables. Comparisons among three groups were conducted using one-way analysis of
variance (ANOVA) or the Kruskal-Wallis test, as appropriate. Post hoc analyses were conducted using Tukey’s HSD test or
pairwise t-tests with Bonferroni correction, as appropriate. Correlations between continuous variables were evaluated using
Pearson’s or Spearman correlation coefficients, depending on data distribution. Associations between categorical variables
were analyzed using the chi-square test. A two-sided p value < 0.05 was considered statistically significant.
All statistical analyses were performed using R software (version 4.4.2; R Foundation for Statistical Computing).
Abbreviations used in the text are presented in Table 1.
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Results

Demographic and Clinical Characteristics

Table | Abbreviations Used in the Text

Abbreviation

Full Term

BMI Body Mass Index

PBF (%) Percent Body Fat

BFM (kg) Body Fat Mass

TBW (L) Total Body Water

WHR Waist-to-Hip Ratio

HbAlc Glycated Hemoglobin

QIDS Quick Inventory of Depressive Symptomatology
EAT-26 Eating Attitudes Test — 26-item version
EAT_Dieting Dieting Subscale of EAT-26

EAT_Oral Oral Control Subscale of EAT-26

EAT_Bulimia Bulimia and Food Preoccupation Subscale
WHO-5 WHO-5 Well-Being Index

KO “O” Symptom Questionnaire “O” (Aleksandrowicz)

The mean age of the study population was 46.67 years (range: 19-75; SD = 13.86; median = 44.5). The sample consisted
of 35 women (72.9%) and 13 men (27.1%).
Regarding educational attainment, 19 participants (39.6%) reported higher education, 18 (37.5%) secondary educa-

tion, 3 (6.3%) vocational secondary education, and 1 participant (2.1%) primary vocational training (Table 2).
The mean body mass index (BMI) was 37.4 kg/m* (range: 29.9-52.2; SD = 5.59; median = 37.0). According to obesity
classification, 19 participants (39.6%) were classified as having class I obesity, 15 (31.3%) class Il obesity, and 14 (29.2%) class 111

obesity.

Table 2 Clinical and Demographic Characteristics of the Study Population (n = 48)

Variable Mean SD Min Max Median | QI Q3 p (Normality)

BMI (kg/m?) 37.43 5.59 29.90 | 52.20 | 37.00 33.50 | 40.50 | 0.010

Age (years) 46.67 13.86 19.00 | 75.00 | 44.50 40.00 | 56.25 | 0.620

HbAlc (%) 6.30 0.94 5.00 | 9.70 6.10 5.71 6.70 <0.001

TBW (L) 42.99 8.19 2890 | 61.30 | 41.70 3580 | 4875 | 0.110

WHR 1.03 0.09 0.69 1.18 1.04 0.98 I.10 0.020

PBF (%) 44.61 5.05 34.40 | 57.60 | 44.90 41.00 | 47.38 | 0.950

BFM (kg) 47.73 1227 | 23.70 | 82.80 | 46.05 39.33 | 54.32 | 0.490

KO “O” score 249.07 161.54 | 12.00 | 650.00 | 234.00 119.75 | 376.00 | 0.060

EAT-26 total 12.09 9.35 1.00 | 39.00 | 9.00 5.00 19.50 | <0.001

QIDS score 9.76 5.0l 200 | 21.00 | 9.50 6.00 12.00 | 0.150
(Continued)
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Table 2 (Continued).

Variable Mean SD Min Max Median | QI Q3 p (Normality)
Sex (F/M) 35/13
Smoking n (%) 23 (47.9%)

Alcohol overuse n (%) | 5 (10.4%)

Type 2 diabetes mellitus or prediabetes was present in 31 participants (64.6%), while 17 individuals (35.4%) did not
have either diagnosis.

Analysis of medical histories showed a high burden of obesity-related and other coexisting conditions.
Hypothyroidism was documented in 22 participants (45.8%), while 1 participant (2.1%) had hyperthyroidism. Thirty-
one participants (64.6%) had either type 2 diabetes or prediabetes, 42 (87.5%) had hypertension, and 46 (95.8%) were
receiving statin therapy in relation to dyslipidemia. A history of cardiovascular disease was noted in 15 participants
(31.3%), chronic kidney disease with an estimated glomerular filtration rate between 30 and 60 mL/min/1.73 m® in 14
(29.2%), osteoarthritis in 7 (14.6%), non-alcoholic fatty liver disease in 5 (10.4%), obstructive sleep apnea in 4 (8.3%),
and past malignant disease in remission in 5 (10.4%). One additional participant (2.1%) was undergoing diagnostic
evaluation for suspected malignancy at the time of assessment. None of the participants was receiving chemotherapy
during the study period. Because patients were cared for by different physicians, the detail and completeness of
documentation regarding comorbidities varied across medical records.

With regard to pharmacotherapy, 8 participants (16.7%) were treated with liraglutide (Saxenda), 5 (10.4%) with oral
semaglutide (Rybelsus), and 2 (4.2%) with weekly semaglutide (Ozempic). A small number of participants received other
agents, including tirzepatide (Mounjaro) or dipeptidyl peptidase-4 (DPP-4) inhibitors. Most patients were treated with
metformin and/or sodium—glucose cotransporter-2 (SGLT2) inhibitors.

Current or past smoking was reported by 23 participants (47.9%), while alcohol overuse was reported by 5 indivi-
duals (10.4%).

Psychological Characteristics of the Study Population

Psychological assessment showed a high burden of mental health symptoms in the study group. Moderate-to-very severe
depressive symptoms were present in 16 participants (33.3%), while an additional 10 participants (20.8%) reported mild
symptoms. Based on the WHO-5 Well-Being Index, 30 participants (62.5%) met criteria for poor psychological well-
being. Elevated risk of disordered eating behaviors (EAT-26 score >20) was observed in 21 participants (43.8%),
including 7 individuals (14.6%) with results indicative of a full eating disorder. More than half of both women and
men exceeded the KO “O” threshold suggestive of clinically relevant anxiety or neurotic symptoms (Table 3).

Table 3 Psychological Characteristics of the Study Population

Domain Category n (%)
QIDS — Depression severity No symptoms 9 (18.8)
Mild 13 (27.1)
Moderate 10 (20.8)

Severe 5 (104)

Very severe 1 (2.1)
KO “O” — Anxiety disorder risk | Females (>200) 18 (51.4)
Males (>180) 7 (53.8)
(Continued)
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Table 3 (Continued).

Domain Category n (%)

WHO-5 — Well-being Low well-being/probable depression 30 (62.5)
Criteria not met 16 (33.3)
Missing data I 2.1)

EAT-26 — Eating disorder risk Score 220 21 (43.8)
Indicative of ICD-10 F50 disorder 7 (14.6)
Maladaptive eating patterns 14 (29.2)
Previously treated for eating disorder | 7 (14.6)

Gender Differences

Statistically significant gender differences were observed in selected eating behavior measures. Women demonstrated
higher total EAT-26 scores and higher scores on the dieting and oral control subscales compared with men (Table 4).
Differences in total EAT-26 scores across obesity classes are shown in Figure 1. No statistically significant gender
differences were identified for depressive symptoms, anxiety severity, or quality of life measures.

Associations Between Obesity Severity and Psychological Variables

No statistically significant linear correlations were observed between BMI and psychological variables when analyzed as

continuous measures. However, group comparisons across obesity classes revealed differences in disordered eating patterns.
Although the overall one-way ANOVA indicated a marginally non-significant trend (p = 0.054), post hoc analyses

demonstrated a statistically significant difference in total EAT-26 scores between participants with class I and class 111

obesity (p < 0.001). No significant associations were identified when psychological variables were analyzed using

clinically relevant categorical cut-off scores (WHO-5, EAT-26, KO “O”, QIDS) (Table 5).

Psychological Symptoms and Metabolic Parameters

Anxiety symptom severity was positively correlated with percent body fat (p = 0.39, p = 0.01) and glycated hemoglobin
(HbAlc) levels (p = 0.35, p = 0.02). No statistically significant correlations were observed between depressive symptom
severity and metabolic parameters.

Discussion

The findings of this study corroborate existing evidence demonstrating a strong association between obesity and mental
health disorders, particularly depression, anxiety, and maladaptive eating behaviors. The high prevalence of affective
symptoms observed in this cohort underscores the clinical relevance of psychological distress as an integral component
of obesity rather than a secondary or incidental feature. These results further support the bidirectional nature of the
obesity—mental health relationship, whereby psychological difficulties may contribute to weight gain and may also be
exacerbated by obesity-related biological, social, and behavioral factors.

Although linear correlations between BMI and psychological variables were not statistically significant, analyses
stratified by obesity class suggested greater psychological vulnerability with increasing obesity severity. Participants with
class III obesity presented with higher levels of disordered eating behaviors, indicating that severe obesity may be
accompanied by more complex and entrenched behavioral patterns. This observation is consistent with the concept of
obesity as a progressive condition in which psychological and behavioral complications may intensify over time. The
high prevalence of comorbid conditions observed in this cohort further supports the conceptualization of obesity as
a systemic disease affecting multiple organ systems rather than a condition defined solely by BMI.

Importantly, the associations observed in this study between anxiety symptom severity and metabolic parameters—
particularly HbAlc and percent body fat—suggest that psychological factors may influence metabolic outcomes through
behavioral and psychophysiological pathways. Potential mechanisms include emotional eating, reduced adherence to
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Table 4 Descriptive Statistics by Gender

Variable Female Female | Female Female | Female | Female | Female | Female | Male Male Male Male Male Male Male Male
Mean SD Median Ql Q3 Min Max p Mean SD Median Ql Q3 Min Max P

BFM (kg) 46.07 13.18 45.25 38.38 52.00 23.70 82.80 0.150 52.39 8.03 51.95 4722 | 58.15 3840 | 62.40 0.690
BMI (kg/m?) 36.79 6.00 34.85 3235 38.88 29.90 52.20 <0.001 39.12 4.05 39.40 37.30 | 41.00 30.10 | 44.40 0.570
EAT-26 total 13.30 9.92 10.00 6.00 20.50 1.00 39.00 0.030 743 4.79 6.00 5.00 7.00 4.00 18.00 <0.001
score

EAT-26 9.93 6.88 7.00 5.00 14.50 1.00 24.00 0.050 6.43 3.05 5.00 5.00 6.50 4.00 13.00 0.010
Dieting

EAT-26 Oral 0.8l 1.39 0.00 0.00 1.00 0.00 5.00 <0.001 0.14 0.38 0.00 0.00 0.00 0.00 1.00 <0.001
Control

HbAlc (%) 6.17 0.79 6.05 5.60 6.55 5.00 8.00 0.330 6.57 I.19 6.10 5.93 6.77 5.60 9.70 <0.001
KO “O” score | 241.82 168.36 228.00 95.00 387.00 12.00 650.00 0.090 267.46 147.50 | 273.00 160.00 | 334.00 | 69.00 | 518.00 | 0.390
PBF (%) 45.57 5.36 46.50 41.75 49.30 34.40 57.60 0.690 41.91 2.75 42.35 40.75 | 43.88 36.90 | 45.70 0.790
QIDS score 9.46 435 9.50 6.00 12.00 2.00 18.00 0.560 10.60 6.72 9.00 4.75 16.50 3.00 21.00 0.180
TBW (L) 39.42 5.66 38.65 3492 42.90 28.90 52.10 0.310 53.05 5.37 52.85 49.12 | 57.15 | 4380 | 61.30 0.950
WHR 1.00 0.09 1.01 0.96 1.04 0.69 1.13 <0.001 1.12 0.05 1.12 1.10 I.15 1.01 1.18 0.510
Age (years) 46.69 13.70 45.00 41.50 56.50 19.00 75.00 0.520 46.60 14.82 | 42.00 35.00 | 56.00 | 24.00 | 74.00 0.820
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Boxplot of EAT-26 total score by BMI class
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Figure | Differences in EAT-26 scores across obesity classes (I-lll). The boxplot illustrates the distribution of total EAT-26 scores across obesity classes. Each box
represents the interquartile range (IQR), with the median indicated by a horizontal line. Whiskers extend to values within |.5 x IQR, and outliers are shown as individual
data points.

treatment recommendations, avoidance of physical activity, and stress-related neuroendocrine dysregulation. From
a clinical perspective, these findings provide a rationale for integrating structured psychological and behavioral inter-
ventions into obesity treatment, not only to improve mental well-being but also to support metabolic stability.

Interpersonal psychotherapy (IPT) has been proposed as a potentially useful intervention in obesity management,
particularly among individuals presenting with emotional eating or binge-eating symptoms. A systematic review by
Toledo et al** demonstrated that IPT can reduce binge-eating episodes and improve emotion regulation, thereby
facilitating treatment engagement. At the same time, behavioral and psychological interventions in obesity are not
interchangeable and should not be treated as a single uniform category. Depending on the clinical presentation, different
interventions may target distinct problems, such as emotional eating, loss of control over eating, reduced self-regulation,
low mood, anxiety, or difficulties adhering to medical, nutritional, and physical activity recommendations. Our findings
support the need for individualized, multidisciplinary care models that match the psychological needs of patients to the
most appropriate intervention targets.

The high prevalence of disordered eating behaviors identified in this study further supports the central role of
behavioral mechanisms in obesity persistence. Consistent with previous observations,” a substantial proportion of
individuals with obesity demonstrate eating patterns linked to impulse dysregulation and emotion-focused coping.
Elevated EAT-26 scores in our cohort indicate that binge eating, restrictive dieting, and loss of control over food intake
represent key targets for intervention. Evidence-based psychotherapeutic approaches, particularly cognitive-behavioral

Table 5 Post Hoc Comparisons Between Obesity

Classes
Variable | 1vs I (p) | 1vs I (p) | 11 vs Il (p)
TBW (L) | 0.399 <0.001 0.035
PBF (%) 0.227 0.022 0.877
BFM (kg) | 0.013 <0.001 0.001
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therapy (CBT), may strengthen self-regulation, enhance emotion management, and reduce reliance on maladaptive eating
behaviors, supporting long-term weight management.

Notably, EAT-26 scores across obesity classes showed greater heterogeneity and higher values in individuals with
class III obesity. This finding underscores the psychological complexity of severe obesity and supports the need for
stratified treatment approaches rather than uniform behavioral recommendations. Patients with more advanced obesity
may require more intensive and individualized psychological interventions addressing entrenched behavioral patterns and
emotional vulnerabilities.

Anxiety symptoms emerged as a clinically important factor affecting both quality of life and metabolic outcomes. In
line with a prior meta-analysis,”® more than half of participants exceeded clinical thresholds for anxiety risk. Anxiety-
related avoidance behaviors—such as reluctance to engage in physical activity, inconsistent healthcare utilization, or
emotional withdrawal—may undermine treatment effectiveness, particularly in the context of weight stigma and fear of
negative evaluation. As emphasized by Kolotkin et al,'* quality of life in obesity is shaped not only by physical
limitations but also by internalized stigma, body dissatisfaction, and societal pressure.

Collectively, these findings reinforce the need for treatment models that move beyond traditional weight-loss
paradigms focused solely on caloric restriction and physical activity.!” Effective obesity management should prioritize
systematic psychological assessment, emotional resilience, behavioral self-regulation, and sustainable coping strategies
as core therapeutic targets. Future research should focus not only on identifying obesity subtypes based on psychological
and behavioral profiles but also on clarifying which intervention components are most effective for specific clinical
presentations within multidisciplinary obesity care. These findings are also consistent with the emerging concept of
obesity-related distress and obesity burnout, which highlights the disease-specific emotional burden associated with
living with obesity and may help to better frame psychological difficulties observed in clinical practice.*’

Pharmacological treatment of anxiety and depressive disorders may be necessary in a subset of patients with
obesity.”® However, careful consideration of psychotropic medication profiles is essential, as certain agents may
adversely affect body weight. Clinicians should preferentially select medications with neutral or weight-reducing effects
(eg., fluoxetine, bupropion, agomelatine, moclobemide, vortioxetine) while avoiding agents associated with weight gain
(eg., paroxetine, citalopram, clomipramine, amitriptyline, mianserin, mirtazapine, fluvoxamine). Particular caution is
warranted when prescribing anxiolytics or sedative medications, including benzodiazepines, Z-drugs, and gabapentinoids
(eg., pregabalin, gabapentin), which may exacerbate weight gain and negatively interact with behavioral patterns
common in obesity, such as impulsivity, emotional dysregulation, and compulsive eating. Overall, these findings further
underscore the need for integrated behavioral and psychiatric care in comprehensive obesity management.

Limitations

Several limitations should be acknowledged. First, the relatively small sample size and recruitment from a specialized
obesity outpatient clinic may limit the generalizability of the findings and introduce selection bias, as many participants
had experienced unsuccessful prior treatment attempts. Second, psychological assessments were based on self-report
questionnaires, which may overestimate symptom prevalence. Nevertheless, self-report measures capture subjective
distress and perceived functional impairment—central dimensions of psychological burden and quality of life in obesity.
Third, the study was designed and conducted before publication of the 2025 clinical obesity framework. Consequently,
participants were classified according to the BMI-based diagnostic approach used in routine clinical practice at that time,
and the cohort was not formally reclassified according to the newer preclinical/clinical obesity model. Finally, the
exploratory statistical approach and multiple testing warrant cautious interpretation of secondary associations, despite
correction applied to post hoc comparisons.

Conclusions

This study supports growing evidence that psychological distress and disordered eating behaviors are highly prevalent
among individuals with obesity and are associated with clinically relevant outcomes. Integrating psychological assess-
ment and structured behavioral interventions into standard obesity care is essential to improve mental well-being and
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long-term treatment effectiveness. Recognizing obesity as a condition shaped by biological, psychological, and social
factors is critical for developing personalized and sustainable treatment strategies.
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