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Background: Obesity remains a leading global health challenge, with
prevalence exceeding one billion individuals worldwide. While glucago
n-like peptide-1 receptor agonists (GLP-1 RAs) have revolutionized
pharmacological obesity management, weight regain following treatme
nt discontinuation highlights the need for sustainable behavioral
strategies. Mindful eating, a practice rooted in present moment awarene
ss of eating experiences, has emerged as a promising complementary
approach.

Objective: This narrative review synthesizes current evidence on the
efficacy, mechanisms, and clinical applicability of mindful eating
interventions for weight management in adults, and proposes a
conceptual framework for integrating mindful eating into primary care
alongside modern obesity pharmacotherapy.

Methods: A comprehensive literature search was conducted in PubMe
d, Scopus, Google Scholar, and the Cochrane Library for articles
published between January 2014 and March 2026, in accordance with
the Scale for the Assessment of Narrative Review Articles (SANRA)
guidelines.

Results: Randomized controlled trials and meta-analyses demonstrate
that mindful eating interventions produce weight loss outcomes compar
able to conventional dietary programs while offering superior improve
ments in binge eating, emotional eating, and dietary self-regulation.
Neurobiological evidence suggests that mindful eating modulates
prefrontal cortex activity, reward pathways, and stress-related eating
through cortisol reduction.

"© 2026 by the Author(s). Published by IJAR under CC BY 4.0. Unrestricted use allowed
with credit to the author.”

In the context of GLP-1 RA therapy, mindful eating addresses the behavioral and psychological dimensions that
pharmacotherapy alone does not target, potentially mitigating weight regain upon medication discontinuation.

Conclusions: Mindful eating represents a scalable, low-cost behavioral strategy that complements pharmacological
obesity treatment. The proposed Mindful Eating—Pharmacotherapy Integration Model (MEPIM) provides a practical
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framework for primary care implementation. Future pragmatic trials examining the combined efficacy of mindful
eating and GLP-1 RA therapy are warranted.

Introduction:-

Obesity has reached epidemic proportions worldwide. According to a pooled analysis of over 3,600 population-
representative studies encompassing 222 million individuals, global obesity prevalence has more than doubled since
1990, with over one billion people now classified as living with obesity [1]. The burden disproportionately affects
low- and middle-income countries (LMICs), where the rate of increase has been most pronounced over the past
three decades [1]. In Southeast Asia, including Thailand, rising urbanization, dietary westernization, and sedentary
lifestyles have accelerated obesity prevalence, placing enormous strain on universal health coverage (UHC) systems
[2].The current obesity treatment paradigm follows a stepwise continuum from lifestyle interventions to
pharmacotherapy and, for eligible patients, bariatric surgery [3]. The advent of glucagon-like peptide-1 receptor
agonists (GLP-1 RAs), notably semaglutide and tirzepatide, has transformed the pharmacological landscape,
achieving weight reductions of 15-22% in pivotal clinical trials [4,5]. However, this pharmacological revolution has
revealed a critical limitation: weight regain following treatment discontinuation. Meta-analytic evidence indicates
that patients discontinuing semaglutide or tirzepatide regain an average of 9.69 kg, while those stopping liraglutide
regain approximately 2.20 kg [6].

In the STEP 1 extension trial, participants regained approximately two-thirds of lost weight within one year of
semaglutide cessation [7]. Furthermore, a large cohort study of over 125,000 patients found that 46.5-64.8% of
individuals discontinued GLP-1 RA therapy within one year [8].These findings underscore a fundamental “behavior
gap” in obesity management: pharmacotherapy effectively suppresses appetite through biological mechanisms but
does not address the psychological and behavioral patterns that drive maladaptive eating behaviors [9]. Sustainable
weight management requires strategies that modify the cognitive, emotional, and habitual dimensions of eating
behavior—the very domains that mindful eating targets [10].Mindful eating, derived from the broader practice of
mindfulness, involves cultivating intentional, non-judgmental awareness of the physical, emotional, and sensory
aspects of eating [11]. It encourages individuals to attend to hunger and satiety cues, recognize emotional triggers
for eating, and develop a healthier relationship with food [12]. Research interest in mindful eating has grown
substantially, with bibliometric analyses reporting an annual growth rate of 17.39% in scientific publications
between 2000 and 2025 [13].Despite this growing evidence base, several critical gaps remain. First, no narrative
review has systematically examined mindful eating as a complementary strategy specifically within the context of
GLP-1 RA pharmacotherapy. Second, existing reviews predominantly focus on eating disorders rather than general
weight management in primary care settings [14]. Third, the synthesis of digital and mobile health (mHealth)
delivery models for mindful eating interventions remains limited [15].This narrative review aims to: (1) synthesize
current evidence on the efficacy of mindful eating for weight management; (2) examine its neurobiological and
psychological mechanisms; (3) evaluate its potential as a complementary strategy alongside GLP-1 RA therapy; (4)
explore scalable delivery models including digital health platforms; and (5) propose a conceptual framework—the
Mindful Eating—Pharmacotherapy Integration Model (MEPIM)—for primary care implementation.

Methods:-

This narrative review was conducted in accordance with the Scale for the Assessment of Narrative Review Articles
(SANRA) guidelines [16] to ensure methodological transparency and rigor. A comprehensive literature search was
performed across PubMed/MEDLINE, Scopus, Google Scholar, and the Cochrane Library for articles published
between January 2014 and March 2026. The search strategy employed the following keywords and Boolean
operators: (“mindful eating” OR “mindfulness-based eating” OR “mindful eating intervention”) AND (“weight
management” OR “weight loss” OR “obesity” OR “body weight” OR “BMI”) AND (“primary care” OR
“pharmacotherapy” OR “GLP-1” OR “semaglutide” OR “digital health” OR “mHealth”).Inclusion criteria
encompassed: (a) studies involving adults aged 18 years or older with overweight or obesity (BMI >25 kg/m?); (b)
interventions involving mindful eating or mindfulness-based eating approaches, either standalone or in combination
with other treatments; (c) outcomes including body weight change, BMI, eating behavior traits, or psychological
outcomes; and (d) study designs including randomized controlled trials (RCTs), systematic reviews, meta-analyses,
prospective cohort studies, and clinical practice guidelines.Exclusion criteria included: (a) studies involving
pediatric populations (under 18 years) or pregnant women; (b) general mindfulness interventions without a specific
eating component; (c) studies without weight-related outcomes; and (d) case reports, editorials, and conference
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abstracts without full-text availability. The reference lists of retrieved systematic reviews were also hand-searched to
identify additional relevant studies. A narrative synthesis approach was employed to integrate findings thematically.

Defining Mindful Eating: Concepts, Constructs, And Measurement:-

Conceptual Framework:-Mindful eating originates from the broader tradition of mindfulness, which can be traced
to Buddhist contemplative practices and was adapted for clinical use through Kabat-Zinn’s Mindfulness-Based
Stress Reduction (MBSR) program [17]. In the eating domain, mindful eating involves bringing deliberate, non-
judgmental attention to the entire eating experience, including the taste, texture, aroma, and visual appearance of
food; the physical sensations of hunger and fullness; and the emotional states that accompany eating [11,12].The
core components of mindful eating include: (a) awareness of internal hunger and satiety cues, enabling individuals
to eat in response to physiological rather than emotional or external triggers; (b) non-judgmental observation of
food-related thoughts and cravings without automatic reactivity; (c) sensory engagement with the eating experience
to enhance satisfaction and reduce overconsumption; and (d) intentional food choice aligned with health goals and
personal values [12,18].It is important to distinguish mindful eating from intuitive eating, a related but distinct
construct. While both approaches emphasize internal cue responsiveness, intuitive eating encompasses a broader
framework that includes unconditional permission to eat, rejection of diet mentality, and body acceptance [19].
Mindful eating more specifically focuses on the quality of attention during the eating experience itself. Research has
demonstrated moderate correlations between the two constructs, with path analysis confirming independent effects
on BMI [20].

Measurement Tools:-Several validated instruments have been developed to assess mindful eating. The Mindful
Eating Questionnaire (MEQ), developed by Framson and colleagues, evaluates five domains: disinhibition,
awareness, external cues, emotional response, and distraction [21]. The Mindful Eating Scale (MES) provides an
alternative measurement framework with focus on acceptance, awareness, non-reactivity, routine, and act with
awareness during eating [22]. Additionally, the Intuitive Eating Scale-2 (IES-2) is frequently used in comparative
studies to assess the overlap between mindful and intuitive eating behaviors [19]. The heterogeneity of measurement
instruments across studies represents a notable methodological challenge, as different tools may capture distinct
facets of the mindful eating construct, complicating cross-study comparisons [23].

Types of Mindful Eating Interventions:-Mindful eating interventions vary considerably in structure, duration, and
theoretical orientation (Table 1). Mindfulness-Based Eating Awareness Training (MB-EAT), developed by
Kristeller and Wolever, is the most extensively studied program, combining meditation practices with guided eating
exercises over multiple group sessions [24]. The Mindful Eating and Living (MEAL) program integrates
mindfulness with nutrition education in a structured format [25]. Acceptance and Commitment Therapy (ACT)-
based approaches incorporate mindful eating within a broader framework of psychological flexibility [26]. Brief
mindful eating inductions, typically single-session laboratory protocols, have been used to examine immediate
effects on food intake [27]. More recently, digital and app-based programs have emerged, offering scalable delivery
through mobile platforms [28].

Table 1. Types of Mindful Eating Interventions

Intervention Format Duration  Key Components Reference
MB-EAT Group (8-12 8-12 Meditation, guided eating Kristeller & Wolever,
sessions) weeks exercises, inner wisdom 2011 [24]
MEAL Group 6 weeks Mindfulness +  nutrition Dalen et al., 2010 [25]
education
ACT-based Group/Individual Variable Psychological flexibility, Forman et al., 2013 [26]
values-based eating
Brief Induction Individual (lab)  Single Raisin  exercise, sensory Allirot et al., 2018 [27]
session awareness
Digital/App Self-guided Variable Guided audio, tracking, Matsuhisa et al., 2024
(mobile) reminders [28]
MBSR + eating ~ Group 8 weeks Standard MBSR with eating Daubenmier et al., 2016

modules

[29]
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Mechanisms of Action:-

Neurobiological Pathways:-

The neurobiological mechanisms underlying mindful eating involve multiple brain systems implicated in appetite
regulation, reward processing, and executive control. Neuroimaging studies have demonstrated that mindfulness
practice is associated with increased activation of the prefrontal cortex (PFC), the brain region responsible for top-
down cognitive control and decision-making [30]. This enhanced PFC activity may strengthen the capacity for self-
regulation in the face of food cues, enabling individuals to override automatic, reward-driven eating responses [31].
Mindfulness practice has also been shown to modulate the mesolimbic dopamine reward pathway. By cultivating
non-reactive awareness of food cravings, mindful eating may reduce the hedonic drive to consume highly palatable
foods, effectively “decoupling” the stimulus-response chain that characterizes impulsive eating [30,32]. Structural
neuroimaging studies suggest that sustained mindfulness practice induces neuroplastic changes, including increased
gray matter density in areas associated with self-awareness and emotional regulation [31].

The Stress—Eating Axis:-

Chronic stress, mediated by hypothalamic-pituitary-adrenal (HPA) axis dysregulation and elevated cortisol levels, is
a well-established driver of emotional eating and visceral adiposity [33]. Cortisol promotes preferential consumption
of energy-dense, palatable foods and facilitates abdominal fat deposition [34]. Mindfulness-based interventions have
consistently demonstrated reductions in perceived stress and cortisol levels, thereby interrupting the stress—eating
cycle [35]. In the context of obesity, Daubenmier and colleagues reported that a mindfulness-based intervention
significantly reduced cortisol awakening responses in women with overweight, which was associated with
reductions in abdominal fat [29].

Cognitive and Self-Regulatory Mechanisms:-

Beyond neurobiological pathways, mindful eating operates through several cognitive and psychological
mechanisms. “Decentering,” the capacity to observe thoughts and cravings as transient mental events rather than
imperatives for action, is considered a key mechanism [36]. This metacognitive shift enables individuals to
experience food cravings without automatically acting on them, creating a “space” between stimulus and response.
Additionally, mindful eating enhances interoceptive awareness—the ability to perceive internal bodily signals such
as hunger and satiety—which is often impaired in individuals with obesity [37]. Self-compassion, increasingly
recognized as a mediator of sustained behavior change, is also cultivated through mindfulness practice, reducing the
cycle of self-criticism and compensatory overeating that frequently accompanies failed dietary attempts [38].

Evidence for Weight Management Outcomes:-

Randomized Controlled Trial Evidence:-

Several RCTs have examined the direct effects of mindful eating interventions on weight-related outcomes. A
landmark RCT published in the British Journal of Nutrition randomized 138 women with obesity to three groups:
mindful eating plus moderate caloric restriction (ME+MCR), moderate caloric restriction alone (MCR), and mindful
eating alone (ME). While significant weight loss was observed across all groups, no statistically significant between-
group differences were found, suggesting that mindful eating alone produced comparable weight reduction to
conventional caloric restriction [39]. Notably, the ME group demonstrated significantly greater reductions in
emotional eating and uncontrolled eating compared to the dietary restriction groups [39].Morillo-Sarto and
colleagues conducted an RCT in primary care settings examining mindful eating added to treatment as usual (TAU)
compared with TAU alone in patients with overweight or obesity. The mindful eating program was more effective
for reducing emotional eating patterns, with significant improvements in external eating, binge episode frequency,
and self-compassion, although BMI changes did not reach statistical significance [40]. This finding underscores a
recurring theme: mindful eating may exert its primary effects on eating behavior quality rather than on weight loss
per se.Minari and colleagues evaluated mindful eating effects in patients with obesity and binge eating disorder
(BED), demonstrating reductions in binge eating episodes and improvements in dietary habits and body image [41].
A pilot RCT by Matsuhisa and colleagues examined a mindfulness mobile application combined with a
comprehensive lifestyle intervention for individuals with metabolic syndrome, reporting promising feasibility and
preliminary evidence of weight loss at 26 weeks [28].

Meta-Analytic Evidence:-

The meta-analytic literature provides further insight into the magnitude and consistency of mindful eating effects.
Artiles and colleagues conducted a systematic review and meta-analysis comparing mindful eating programs with
conventional diet programs, concluding that both approaches produced comparable weight reductions [42]. This
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parity is noteworthy given that mindful eating programs typically do not impose caloric restriction, suggesting that
awareness-based mechanisms can achieve weight outcomes similar to prescriptive dietary approaches.An updated
systematic review and meta-analysis by Liu and colleagues focusing on mindfulness-based interventions for binge
eating found significant reductions in binge eating frequency, with moderate-to-large effect sizes [43]. Kudlek and
colleagues published a comprehensive systematic review and meta-analysis examining the impact of all types of
behavioral weight management interventions on eating behavior traits, finding evidence that interventions increased
mindful and intuitive eating scores (SMD 0.23; 95% CI 0.04—0.43) at intervention end [44]. A critical review by
Aoun and colleagues, analyzing 94 articles including 33 RCTs, concluded that mindfulness-based interventions
demonstrated positive effects on binge eating disorder, weight loss, emotional eating, and diabetes-related outcomes
[14].

Table 2. Summary of Key Meta-Analyses on Mindful Eating and Weight-Related Outcomes

Study Design N Studies Key Finding
Artiles et al., 2019 [42] | SR & MA 18 Mindful eating comparable to conventional diets for
weight loss
Liu et al., 2025 [43] SR & MA Updated Significant reduction in binge eating (moderate—
large ES)
Kudlek et al., 2025 [44] | SR & MA Multiple arms | Increased mindful eating scores (SMD 0.23; 95%
CI1 0.04-0.43)
Aoun et al., 2024 [14] Critical 94 (33 RCTs) | Positive impact on BED, weight, emotional eating
review
Tapper, 2022 [23] Narrative Comprehensive | Multi-component MBIs beneficial; single strategies
review need more evidence

Effects on Eating Behavior Traits:-

Across the reviewed literature, mind ful eating interventions consistently demonstrate stronger effects on eating
behavior modification than on weight loss alone. Key behavioral outcomes include: (a) significant reductions in
binge eating episodes and frequency [41,43]; (b) decreased emotional eating, whereby individuals learn to
distinguish emotional hunger from physical hunger [39,40]; (c) reduced external eating, defined as eating in
response to food-related environmental cues rather than internal signals [40]; (d) improved dietary quality, with
participants making more conscious food choices aligned with nutritional goals [14]; and (e) enhanced body image
satisfaction and self-compassion, reducing the psychological distress often associated with obesity [38,40].

Long-Term Maintenance:-

Long-term maintenance of weight loss remains the most significant challenge in obesity management. Preliminary
evidence suggests that mindful eating may offer advantages for sustained behavior change. A systematic review
noted that mindfulness may be effective for maintaining weight loss and healthy eating behaviors following an
active intervention period [28,45]. However, the evidence base for long-term outcomes beyond 12 months remains
limited, and most studies suffer from high attrition rates and small sample sizes [23]. The durability of mindful
eating skills, once acquired, represents a theoretical advantage over pharmacotherapy, which requires continuous
administration to maintain effects [6,7].

Mindful Eating In The Pharmacotherapy Era:-

This section presents the novel contribution of this review, examining the rationale and potential for integrating
mindful eating with modern obesity pharmacotherapy—a topic not previously addressed in the narrative review
literature.

The GLP-1 RA Revolution and Its Limitations:-

GLP-1 receptor agonists have fundamentally altered the obesity treatment landscape. Semaglutide 2.4 mg weekly
demonstrated a mean weight reduction of 14.9% versus 2.4% with placebo in the STEP 1 trial [4], while tirzepatide
achieved weight reductions of up to 22.5% at the highest dose in the SURMOUNT-1 trial [5]. These agents
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primarily act by enhancing satiety signaling, slowing gastric emptying, and modulating central appetite pathways
[46].However, several limitations constrain the long-term impact of pharmacotherapy alone. First, weight regain
upon discontinuation is substantial: a systematic review and meta-analysis reported pooled mean weight regain of
9.69 kg for semaglutide/tirzepatide after cessation [6], and the STEP 1 extension showed approximately two-thirds
of lost weight regained within one year [7]. A more recent meta-analysis further confirmed rapid metabolic rebound
following GLP-1 RA withdrawal, with significant increases in body weight, waist circumference, and systolic blood
pressure [47]. Second, discontinuation rates are high: a study of over 125,000 patients found that 46.5% with and
64.8% without type 2 diabetes discontinued within one year [8]. Third, pharmacotherapy addresses the biological
dimension of appetite but does not fundamentally alter the psychological and behavioral patterns—emotional eating,
external eating, mindless consumption—that contribute to long-term weight regain [9].

Complementary Mechanisms: Why Behavioral Strategies Remain Essential:-

The rationale for combining mindful eating with GLP-1 RA therapy rests on the complementarity of their
mechanisms. GLP-1 RAs operate primarily through biological appetite suppression—reducing hunger at the
neurohormonal level. Mindful eating, by contrast, targets the cognitive, emotional, and behavioral dimensions of
eating [10,12]. This complementarity can be conceptualized along three axes: (a) while GLP-1 RAs reduce “how
much” an individual desires to eat, mindful eating improves “how” they eat—enhancing awareness, food choice
quality, and eating pace; (b) GLP-1 RAs do not address emotional eating triggers, whereas mindful eating directly
targets stress-related and emotion-driven consumption [35,40]; and (c) the behavioral skills acquired through
mindful eating training are portable and enduring, whereas pharmacological appetite suppression is contingent on
continued medication use [6,7].A joint advisory from the American College of Lifestyle Medicine, the American
Society for Nutrition, the Obesity Medicine Association, and The Obesity Society published in 2025 emphasized the
importance of nutritional and lifestyle support during GLP-1 RA therapy, recommending behavioral strategies to
optimize dietary quality and prevent muscle mass loss [48]. This emerging consensus aligns with the “Food Is
Medicine” framework, which advocates for sustainable dietary behavior change as a necessary complement to
pharmacological interventions [49].

The Mindful Eating—Pharmacotherapy Integration Model (MEPIM):-

Based on the synthesized evidence, this review proposes the Mindful Eating—Pharmacotherapy Integration Model
(MEPIM), a three-phase framework for incorporating mindful eating into the obesity care continuum in primary care
settings (Figure 1).

Phase 1 — Pre-Pharmacotherapy (Behavioral Foundation): For patients presenting with overweight or class I
obesity, mindful eating is introduced as a first-line behavioral intervention alongside standard lifestyle counseling.
This phase establishes the foundational skills of hunger and satiety awareness, emotional eating recognition, and
intentional food choice. Patients who achieve adequate weight management through behavioral strategies alone may
not require pharmacotherapy escalation.

Phase 2 — Concurrent Therapy (Synergistic Integration): For patients initiating GLP-1 RA therapy, mindful
eating is delivered concurrently to maximize dietary quality during the active weight loss phase. During this phase,
the appetite-suppressive effects of GLP-1 RAs create a unique “window of opportunity” in which reduced hunger
may facilitate the adoption of mindful eating practices. Mindful eating training during pharmacotherapy aims to
enhance dietary quality, improve medication adherence through conscious engagement with the treatment process,
and build behavioral skills that will persist beyond the pharmacotherapy period.

Phase 3 — Maintenance and Post-Pharmacotherapy: Following pharmacotherapy discontinuation or dose
tapering, mindful eating serves as the primary behavioral strategy for weight maintenance. The skills acquired
during Phases 1 and 2—interoceptive awareness, emotional regulation, conscious food choice—provide a
sustainable framework for preventing weight regain. Preliminary evidence from a study presented at the European
Congress on Obesity suggested that gradual GLP-1 RA dose tapering combined with lifestyle coaching (including
mindful eating elements) was associated with weight stability post-discontinuation [50].
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Figure 1. The Mindful Eating—Pharmacotherapy Integration Model (MEPIM) for Primary Care.
Mindful Eating-Pharmacotherapy Integration Model (MEPIM)

A Three-Phase Framework for Primary Care

Pre-Pharmacotherapy Concurrent
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Delivery Models and Digital Health Applications:-

Face-to-Face Programs:-

Traditional face-to-face delivery remains the most extensively studied modality for mindful eating interventions.
Group-based programs such as MB-EAT typically involve 8—12 weekly sessions of 90—120 minutes, facilitated by
trained instructors [24]. These programs offer the advantages of social support, guided practice, and real-time
feedback. However, they require trained facilitators, dedicated clinical time, and participant commitment to regular
attendance, which may limit scalability in resource-constrained primary care settings [14].

Digital and Health Delivery:-

Digital delivery of mindful eating interventions represents a rapidly evolving frontier with significant implications
for scalability. Matsuhisa and colleagues demonstrated the feasibility of a mindfulness mobile application (MMA)
combined with a comprehensive lifestyle intervention for individuals with metabolic syndrome, with acceptable
adherence rates and preliminary evidence of effectiveness [28]. App-based mindful eating programs typically offer
guided audio exercises, meal logging with awareness prompts, and behavioral tracking features. The advantages of
digital delivery include: (a) accessibility across geographic and socioeconomic barriers; (b) self-paced engagement
accommodating individual schedules; (c) lower cost per participant compared to group programs; and (d) potential
for integration with existing mHealth platforms for NCD management [15,28].Remotely delivered mindful eating
interventions using pre-recorded audio files have also shown promise. A recent RCT protocol examined the effects
of a two-week remotely delivered mindful eating course in conjunction with standard diet therapy for adults with
overweight or obesity and comorbid anxiety, representing an innovative low-resource delivery model [51].

Primary Care Integration Strategies:-

For mindful eating to achieve broad clinical impact, integration into routine primary care practice is essential. Brief
mindful eating interventions (5—10 minutes) can be incorporated into standard NCD screening and lifestyle
counseling visits. Practical strategies include: (a) training primary care providers in brief mindful eating counseling
techniques, such as the “STOP” technique (Stop before eating, Take a breath, Observe hunger level, Proceed with
awareness); (b) incorporating mindful eating modules into existing chronic disease management programs; (c)
utilizing printed or digital patient handouts with simple mindful eating exercises; and (d) referring patients to
structured group programs or digital platforms for more intensive training [52].
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Table 3. Comparison of Delivery Models for Mindful Eating Interventions

Model Format Duration Cost Evidence Level Scalability

Group (MB- | Face-to-face 8-12 weeks | Moderate Strong (multiple | Limited

EAT) RCTs)

Individual Face-to-face Variable High Moderate Low

counseling

Mobile app Self-guided Flexible Low Emerging (pilot | High
digital RCTs)

Telehealth Remote Variable Low— Emerging High
(video/audio) Moderate

Brief  primary | In-clinic 5-10 Minimal Limited Very High

care min/visit

Hybrid (group + | Blended Variable Moderate Limited Moderate—High

app)

Discussion:-

Evidence Synthesis:-

This narrative review reveals a convergent body of evidence supporting the role of mindful eating as a viable
behavioral strategy for weight management. The evidence converges on several key findings: (a) mindful eating
interventions produce weight loss comparable to conventional dietary restriction, despite not prescribing caloric
limitation [42]; (b) the primary strength of mindful eating lies in its superior effects on eating behavior modification,
particularly emotional eating, binge eating, and external eating [39,40,43]; (c) neurobiological evidence supports
plausible mechanisms through prefrontal cortex engagement, reward pathway modulation, and cortisol reduction
[29-31]; and (d) the transferable, skill-based nature of mindful eating provides a theoretical advantage for long-term
maintenance compared to pharmacotherapy-dependent approaches [6,7].

Limitations of Current Evidence:-

Several limitations must be acknowledged. First, considerable heterogeneity exists across mindful eating
interventions in terms of content, duration, intensity, and theoretical orientation, complicating direct comparisons
[23]. Second, many RCTs are underpowered, with sample sizes often below 100 participants per arm [14]. Third,
follow-up periods are typically short, with the majority of studies assessing outcomes at 12 weeks to 6 months; long-
term data beyond 12 months are scarce [23,45]. Fourth, the measurement of mindful eating is inconsistent, with
different studies employing MEQ, MES, or IES-2, each capturing somewhat different constructs [21,22]. Fifth, the
evidence base is predominantly derived from Western, high-income populations, with limited data from LMICs and
Asian contexts where dietary cultures and healthcare systems differ substantially [14]. Sixth, blinding is inherently
challenging in behavioral intervention trials, introducing potential performance and detection bias.

The Mepim Framework: Clinical Implications:-

The Mindful Eating—Pharmacotherapy Integration Model (MEPIM) proposed in this review addresses a critical gap
in current obesity management guidelines. As GLP-1 RA therapy becomes increasingly prevalent, the need for
complementary behavioral strategies to prevent post-discontinuation weight regain has never been more urgent [6—
8,47]. The MEPIM framework offers primary care clinicians a structured approach to integrating mindful eating
across the treatment continuum, from initial behavioral intervention through concurrent pharmacotherapy support to
post-medication maintenance.The practical relevance of MEPIM is particularly significant for primary care and
UHC systems in LMICs, where access to GLP-1 RA therapy may be limited by cost and availability, but where
mindful eating can be delivered at minimal cost through digital platforms or brief clinical encounters. The model is
also consistent with the growing emphasis on “lifestyle medicine” as a foundational pillar of chronic disease
management [52].

Future Research Directions:-

Several priority research areas emerge from this review. First, pragmatic RCTs examining the combined efficacy of
mindful eating and GLP-1 RA therapy versus GLP-1 RA therapy alone are urgently needed to validate the MEPIM
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framework. Second, head-to-head trials comparing mindful eating with other behavioral interventions (such as
cognitive behavioral therapy for obesity) during pharmacotherapy would clarify its relative value. Third, cultural
adaptation studies are needed to tailor mindful eating interventions for non-Western dietary contexts, including
Southeast Asian populations. Fourth, long-term studies with follow-up periods of 24 months or more are essential to
establish the durability of mindful eating effects. Fifth, cost-effectiveness analyses comparing different delivery
models (group, digital, hybrid) in primary care settings would inform implementation decisions. Finally, research on
digital biomarker-integrated mindful eating programs—Ieveraging wearable devices to provide real-time feedback
on eating patterns—represents an innovative frontier.

Conclusion:-

Mindful eating represents a clinically promising, evidence-based behavioral strategy for weight management that
addresses the psychological and behavioral dimensions of obesity often overlooked by pharmacological approaches
alone. The current evidence demonstrates that mindful eating produces weight outcomes comparable to conventional
dietary restriction while delivering superior improvements in eating behavior traits, emotional regulation, and
dietary self-awareness. In the era of GLP-1 RA pharmacotherapy, the complementarity between biological appetite
suppression and behavioral eating modification creates a compelling rationale for integrated treatment approaches.
The Mindful Eating—Pharmacotherapy Integration Model (MEPIM) proposed in this review offers a structured,
three-phase framework for primary care implementation, addressing the critical challenges of weight regain
following pharmacotherapy discontinuation and the need for sustainable, scalable behavioral strategies. As obesity
management evolves toward multimodal, patient-centered care, mindful eating deserves recognition as a valuable
tool in the clinician’s armamentarium—one that empowers patients to develop lasting awareness and control over
their eating behaviors.Future research should prioritize pragmatic trials of combined mindful eating and GLP-1 RA
therapy, cultural adaptation for diverse populations, and long-term follow-up studies to establish the durability of
benefits. Ultimately, integrating mindful eating into routine primary care has the potential to enhance obesity
treatment outcomes, reduce healthcare costs, and improve the quality of life for individuals living with obesity
worldwide.

References:-

1. NCD Risk Factor Collaboration (NCD-RisC). Worldwide trends in underweight and obesity from 1990 to 2022:
a pooled analysis of 3663 population-representative studies with 222 million children, adolescents, and adults.
Lancet. 2024;403(10431):1027-1050. doi:10.1016/S0140-6736(23)02750-2

2. Ackplakorn W, Chariyalertsak S, Kessomboon P, et al. Prevalence and trends of obesity and association with
socioeconomic status in Thai adults: National Health Examination Surveys. J Obes. 2014;2014:410259.
doi:10.1155/2014/410259

3. Garvey WT, Mechanick JI, Brett EM, et al. American Association of Clinical Endocrinologists and American
College of Endocrinology comprehensive clinical practice guidelines for medical care of patients with obesity.
Endocr Pract. 2016;22(Suppl 3):1-203. doi:10.4158/EP161365.GL

4. Wilding JPH, Batterham RL, Calanna S, et al. Once-weekly semaglutide in adults with overweight or obesity. N
Engl J Med. 2021;384(11):989—-1002. doi:10.1056/NEJM0a2032183

5. Jastreboff AM, Aronne LJ, Ahmad NN, et al. Tirzepatide once weekly for the treatment of obesity. N Engl J
Med. 2022;387(3):205-216. doi:10.1056/NEJM0a2206038

6. Berg S, Stickle H, Rose SJ, Nemec EC. Discontinuing glucagon-like peptide-1 receptor agonists and body
habitus: a systematic review and meta-analysis. Obes Rev. 2025;26(5):¢13929. doi:10.1111/0br.13929

7. Wilding JPH, Batterham RL, Davies M, et al. Weight regain and cardiometabolic effects after withdrawal of
semaglutide: the STEP 1 trial extension. Diabetes Obes Metab. 2022;24(8):1553—-1564. doi:10.1111/dom.14725

8. Rodriguez PJ, Zhang V, Gratzl S, et al. Discontinuation and reinitiation of dual-labeled GLP-1 receptor agonists
among US adults with overweight or obesity. JAMA Netw Open. 2025;8(1):e2457349.
doi:10.1001/jamanetworkopen.2024.57349

9. Pellegrini M, Carletto S, Scumaci E, et al. The use of self-help strategies in obesity treatment: a narrative review
focused on hypnosis and mindfulness. Curr Obes Rep. 2021;10(3):351-364. doi:10.1007/s13679-021-00443-z

10. O’Reilly GA, Cook L, Spruijt-Metz D, Black DS. Mindfulness-based interventions for obesity-related eating
behaviours: a literature review. Obes Rev. 2014;15(6):453—461. doi:10.1111/obr.12156

11. Kabat-Zinn J. Full Catastrophe Living: Using the Wisdom of Your Body and Mind to Face Stress, Pain, and
Illness. Revised ed. New York: Bantam Dell; 2013.

687



ISSN:(0) 2320-5407, ISSN(P) 3107-4928 Int. J. Adv. Res. 14(03), March-2026, 679-689

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Bays JC. Mindful Eating: A Guide to Rediscovering a Healthy and Joyful Relationship with Food. 2nd ed.
Boulder: Shambhala Publications; 2017.

Gonzélez-Mufioz A, Salazar-Lopez NJ, et al. Mindful eating in the management of eating disorders: a
bibliometric study. Heliyon. 2025;11(4):e42618. doi:10.1016/j.heliyon.2025.e42618

Aoun A, Ghoussoub C, Farsoun C, et al. Examining the efficacy of mindfulness-based interventions in treating
obesity, obesity-related eating disorders, and diabetes mellitus. J] Am Nutr Assoc. 2024;43(4):292-305.
doi:10.1080/27697061.2024.2428290

Matsuhisa T, Fujie R, Masukawa R, et al. Impact of a mindfulness mobile application on weight loss and eating
behavior in people with metabolic syndrome: a pilot randomized controlled trial. Int J Behav Med.
2024;31:202-214. doi:10.1007/s12529-023-10173-2 [referenced also as 28 for mHealth context]

Baethge C, Goldbeck-Wood S, Mertens S. SANRA—a scale for the quality assessment of narrative review
articles. Res Synth Methods. 2019;10(2):173—-178. doi:10.1002/jrsm.1331

Kabat-Zinn J. Mindfulness-based interventions in context: past, present, and future. Clin Psychol Sci Pract.
2003;10(2):144-156. doi:10.1093/clipsy.bpg016

Mantzios M. Mindful eating: a conceptual critical review of the literature, measurement and intervention
development. Nutr Health. 2023;29(3):375-387. d0i:10.1177/02601060231157983

Tylka TL, Kroon Van Diest AM. The Intuitive Eating Scale—2: item refinement and psychometric evaluation
with college women and men. J Couns Psychol. 2013;60(1):137-153. doi:10.1037/a0030893

Meri¢ M, Yabanct Ayhan N. Evaluation of the relationship between intuitive eating, mindful eating, body
weight, and eating disorders: path analysis research on future health professionals. Int J Environ Health Res.
2025;35(8):2266—2275. doi:10.1080/09603123.2025.2492362

Framson C, Kristal AR, Schenk JM, et al. Development and validation of the Mindful Eating Questionnaire. J
Am Diet Assoc. 2009;109(8):1439-1444. doi:10.1016/j.jada.2009.05.006

Hulbert-Williams L, Nicholls W, Joy J, Hulbert-Williams N. Initial validation of the Mindful Eating Scale.
Mindfulness. 2014;5(6):719-729. doi:10.1007/s12671-013-0227-5

Tapper K. Mindful eating: what we know so far. Nutr Bull. 2022;47(2):168—185. doi:10.1111/nbu.12559
Kiristeller JL, Wolever RQ. Mindfulness-based eating awareness training for treating binge eating disorder: the
conceptual foundation. Eat Disord. 2011;19(1):49—61. doi:10.1080/10640266.2011.533605

Dalen J, Smith BW, Shelley BM, et al. Pilot study: Mindful Eating and Living (MEAL): weight, eating
behavior, and psychological outcomes associated with a mindfulness-based intervention for people with obesity.
Complement Ther Med. 2010;18(6):260-264. doi:10.1016/j.ctim.2010.09.008

Forman EM, Butryn ML, Juarascio AS, et al. The mind your health project: a randomized controlled trial of an
innovative behavioral treatment for obesity. Obesity. 2013;21(6):1119-1126. doi:10.1002/0by.20169

Allirot X, Miragall M, Perdices I, et al. Effects of a brief mindful eating induction on food choices and energy
intake: external eating and mindfulness state as moderators. Mindfulness. 2018;9(3):750-760.
doi:10.1007/s12671-017-0812-0

Matsuhisa T, Fujie R, Masukawa R, et al. Impact of a mindfulness mobile application on weight loss and eating
behavior in people with metabolic syndrome: a pilot randomized controlled trial. Int J Behav Med.
2024;31:202-214. doi:10.1007/s12529-023-10173-2

Daubenmier J, Moran PJ, Kristeller J, et al. Effects of a mindfulness-based weight loss intervention in adults
with obesity: a randomized clinical trial. Obesity. 2016;24(4):794—804. doi:10.1002/0by.21396

Tang Y'Y, Holzel BK, Posner MI. The neuroscience of mindfulness meditation. Nat Rev Neurosci.
2015;16(4):213-225. doi:10.1038/nrn3916

Creswell JD. Mindfulness interventions. Annu Rev Psychol. 2017;68:491-516. doi:10.1146/annurev-psych-
042716-051139

Brewer JA, Elwafi HM, Davis JH. Craving to quit: psychological models and neurobiological mechanisms of
mindfulness training as treatment for addictions. Psychol Addict Behav. 2013;27(2):366—379.
doi:10.1037/a0028490

Tomiyama AJ, Dallman MF, Epel ES. Comfort food is comforting to those most stressed: evidence of the
chronic stress response network in high stress women. Psychoneuroendocrinology. 2011;36(10):1513—-1519.
doi:10.1016/j.psyneuen.2011.04.005

Adam TC, Epel ES. Stress, eating and the reward system. Physiol Behav. 2007;91(4):449-458.
doi:10.1016/j.physbeh.2007.04.011

Godfrey KM, Gallo LC, Afari N. Mindfulness-based interventions for binge eating: a systematic review and
meta-analysis. J Behav Med. 2015;38(2):348-362. doi:10.1007/s10865-014-9610-5

688



ISSN:(0) 2320-5407, ISSN(P) 3107-4928 Int. J. Adv. Res. 14(03), March-2026, 679-689

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Bernstein A, Hadash Y, Lichtash Y, et al. Decentering and related constructs: a critical review and
metacognitive processes model. Perspect Psychol Sci. 2015;10(5):599-617. doi:10.1177/1745691615594577
Herbert BM, Pollatos O. Attenuated interoceptive sensitivity in overweight and obese individuals. Eat Behav.
2014;15(3):445-448. doi:10.1016/j.eatbeh.2014.06.002

Neff KD, Germer CK. A pilot study and randomized controlled trial of the mindful self-compassion program. J
Clin Psychol. 2013;69(1):28—44. doi:10.1002/jclp.21923

Minari TP, Aratijo-Filho GM, de Tacito LHB, et al. Mindful eating for weight loss in women with obesity: a
randomised controlled trial. Br J Nutr. 2023;130(5):820-830. doi:10.1017/S0007114522003749

Morillo-Sarto H, Lopez-del-Hoyo Y, Pérez-Aranda A, et al. ‘Mindful eating’ for reducing emotional eating in
patients with overweight or obesity in primary care settings: a randomized controlled trial. Eur Eat Disord Rev.
2023;31(2):303-319. doi:10.1002/erv.2958

Minari TP, Aratijo-Filho GM, Yugar LBT, et al. Effects of mindful eating in patients with obesity and binge
eating disorder. Nutrients. 2024;16(6):884. doi:10.3390/nu16060884

Artiles RF, Staub K, Aldakak L, et al. Mindful eating and common diet programs lower body weight similarly:
systematic review and meta-analysis. Obes Rev. 2019;20(11):1619-1627. doi:10.1111/0br.12918

Liu J, Tynan M, Mouangue A, et al. Mindfulness-based interventions for binge eating: an updated systematic
review and meta-analysis. J Behav Med. 2025;48(1):57—75. d0i:10.1007/s10865-024-00508-5

Kudlek L, Eustachio Colombo P, Ahern A, et al. The impact of behavioral weight management interventions on
eating behavior traits in adults with overweight or obesity: a systematic review and meta-analysis. Obes Rev.
2025;26(4):e13871. doi:10.1111/0br.13871

Grider HS, Douglas SM, Raynor HA. The influence of mindful eating and/or intuitive eating approaches on
dietary intake: a systematic review. J Acad Nutr Diet. 2021;121(4):709-727.e1. doi:10.1016/j.jand.2020.10.012
Collins L, Costello RA. Glucagon-like peptide-1 receptor agonists. In: StatPearls [Internet]. Treasure Island
(FL): StatPearls Publishing; 2024. Available from: https://www.ncbi.nlm.nih.gov/books/NBK551568/

Kolli S, et al. Metabolic rebound after GLP-1 receptor agonist discontinuation: a systematic review and meta-
analysis. eClinicalMedicine. 2025. doi:10.1016/j.eclinm.2025.103072

Mozaffarian D, Agarwal M, Aggarwal M, et al. Nutritional priorities to support GLP-1 therapy for obesity: a
joint advisory from the American College of Lifestyle Medicine, the American Society for Nutrition, the
Obesity Medicine Association, and The Obesity Society. Am J Clin Nutr. 2025;122(1):344-367.
doi:10.1016/j.ajcnut.2025.04.001

Mozaffarian D. Food is medicine approaches in the era of GLP-1 receptor agonist therapy. JAMA.
2024;332(20):1693—-1694. doi:10.1001/jama.2024.19604

European Congress on Obesity 2024. Gradual semaglutide dose tapering combined with lifestyle coaching for
weight maintenance: preliminary outcomes. Presented at ECO 2024, Venice, Italy.

Allameh Z, et al. Effects of a remotely delivered mindful eating intervention on food craving and related
outcomes in adults with overweight/obesity suffering from mild to moderate anxiety: a randomized controlled
trial protocol. Trials. 2025;26:283. doi:10.1186/s13063-025-08900-z

Idris I, Anyiam O. The latest evidence and guidance in lifestyle and surgical interventions to achieve weight
loss in people with overweight or obesity. Diabetes Obes Metab. 2025;27(Suppl 2):20—40.
doi:10.1111/dom.16254

689



