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ABSTRACT

BACKGROUND: Intuitive Eating (IE) scales assess eating
behaviors by capturing individuals’ tendencies to rely
on internal cues — such as hunger and satiety — rather
than external influences like emotional factors or dieting
mentality. IE data within the context of metabolic and
bariatric surgery (MBS) patients seeking obesity manage-
ment treatment remain limited.

OBJECTIVE: This study aimed to explore changes in In-
tuitive Eating Assessment Scale-2 (IEAS-2) scores among
MBS and non-MBS patients and examine how individual-
level factors, including obesity management medication
(OMM), may influence these changes.

METHODS: We retrospectively analyzed 168 IEAS-2 re-
sponses from 84 patients at an obesity medicine clinic,
including four subscales: (1) Unconditional Permission
to Eat, (2) Eating for Physical Rather Than Emotional
Reasons, (3) Reliance on Internal Cues, and (4) Body-
Food Choice Congruence. Linear mixed-effects models
assessed changes from baseline to follow-up and associa-
tions with OMM use, MBS status, depression, sleep dura-
tion, and physical activity.

RESULTS: Thirty-five non-MBS and 49 MBS patients (25
gastric bypass, 24 sleeve gastrectomy) were included,
with a mean age of 47+11.5 years and BMI of 41.5+8.3 kg/
m?2, Total IEAS-2 scores improved marginally over time (p
= .054), irrespective of MBS status. OMM use (p < .001),
physical activity (p = .019), and sleep (p = .065) were as-
sociated with better IE scores, while depression (p < .001)
predicted worse outcomes.

CONCLUSIONS: Improvements in IE may be influenced
more by individual-level factors — such as OMM use, life-
style behaviors, and mental health — than by treatment
modality alone, supporting the importance of interdisci-
plinary obesity care, integrating medical, psychological,
and behavioral support.

KEYWORDS: Metabolic and Bariatric Surgery, Obesity
Management Medication, Intuitive Eating, Eating Behavior,
Obesity Treatment
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INTRODUCTION

Obesity is a chronic, complex disease associated with an
increased risk of developing severe health conditions,' cur-
rently affecting 41.9% of the United States population.’
Treatment strategies typically include lifestyle interven-
tions (e.g., dietary changes, sleep health, stress reduction,
and physical activity), pharmacological therapies (i.e., obe-
sity management medications; OMM, oral and injectables),
and metabolic and bariatric surgery (MBS).? While behav-
ioral interventions can lead to modest (5-10%) but clinically
meaningful weight loss and health improvements,** sus-
taining these outcomes over the long-term remains a clin-
ical challenge,” with most individuals (80%) experiencing
weight recurrence after the intervention concludes.®°

MBS is an effective and durable treatment for obesity and
its comorbidities,"” with about 70% of patients achieving
a >50% loss of excess weight. However, 20-30% may still
experience suboptimal weight loss or weight recurrence.”
More recently, pharmacological options — such as the inject-
ables glucagon-like peptide-1 (GLP-1) and glucose-dependent
insulinotropic polypeptide (GIP) receptor agonists — have
demonstrated efficacy in modulating appetite and satiety,'
resulting in 15-21% mean body weight reduction and a
lower risk of obesity-related diseases.™'s However, they also
pose challenges including limited accessibility, regimen
adherence, and potential side effects.’s

A comprehensive, multidisciplinary approach to obe-
sity management — including nutrition, physical activity,
pharmacotherapy, surgical, and psychological support — is
increasingly recommended to support positive health out-
comes.'®” Psychological factors, such as stress and depres-
sion, are linked to emotional eating and obesity,s? while
insufficient or poor quality of sleep has also been associates
with increased obesity risk and disordered eating patterns.>?>

Each treatment — behavioral, surgical, and pharmacolog-
ical — offer distinct benefits and challenges, particularly in
terms of long-term adherence and weight recurrence. As
these modalities increasingly overlap in clinical care,*
there is growing interest in understanding how they intersect
with eating behavior patterns, and Intuitive Eating (IE), an
evidence-based concept, may facilitate this understanding.
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Intuitive Eating

IE promotes eating in response to physiological cues, such as
hunger and satiety, rather than emotional cues, encouraging
flexibility and self-compassion over restrictive dieting and
rigid food rules.”® Unlike traditional weight-centric models,
IE and other health-centric approaches emphasize engage-
ment in health-promoting behaviors and have been associ-
ated with favorable health outcomes.?* Systematic review of
non-weight-centric approaches has shown that IE and mind-
ful eating are associated with reduced depressive symptoms,
lower disordered eating, improved body image, greater fruit
and vegetable intake, higher dietary fiber consumption,
better quality of sleep, and increased physical activity.2+26

The IE Assessment Scale-2 (IEAS-2) measures IE through
four dimensions, which are described in more detail in the
Methods section.?? Counseling based on this assessment
may support individuals by measuring their tendency to
follow their hunger and satiety cues, thereby helping indi-
viduals make food-related decisions aligned with their
physiological needs.””

The present study integrates behavioral, psychological,
and physiological variables related to obesity to emphasize
the importance of comprehensive care. It investigates the
intersection of MBS, pharmacological intervention, partic-
ularly OMM, intuitive eating, and lifestyle factors, such as
physical activity, sleep duration, and experiences of depres-
sion. To our knowledge, this is the first study to examine
these factors collectively, providing insight into how surgi-
cal and pharmacological treatments may relate to intuitive
eating behaviors while considering lifestyle and psycholog-
ical factors. Specifically, the study 1) explored the changes
from baseline to follow-up in Intuitive Eating Assessment
Scale-2 scores across non-MBS and MBS patients, and
2) examined how other variables, including OMM, may
influence these scores.

METHODS

Study Design

This study employed a retrospective longitudinal design to
compare the change in IEAS-2 scores overtime (i.e., baseline
and follow-up) and across non-MBS and MBS patients. Data
were collected at an obesity medicine clinic in the state of
Rhode Island and received approval from the responsible
Institutional Review Board.

Participants

Participants included non-MBS and MBS patients who vis-
ited the obesity medicine clinic between January 2021 and
July 2023. Eligibility criteria included: all patients who
(a) are 18 years of age or older, and (b) had completed the
IEAS-2 at baseline and at follow-up as part of the clinic’s
standard of care. MBS patients in this sample likely repre-
sent a specific subgroup of bariatric surgery patients — those
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experiencing either inadequate weight loss or weight regain
- since patients with sustained success would be less likely
to present to the clinic for further obesity management.

Data Collection

The following data were retrieved from electronic medical
records using Research Electronic Data Capture (REDCap):
(a) demographics of all participants, including age, date of
birth, legal gender, marital status, employment status, race,
and ethnicity, (b) the use or no use of OMM, (c¢) anthropo-
metrics including weight, height, and body mass index
(BMI), (d) the type of MBS and day of surgery, when appli-
cable, (e) baseline and follow-up IEAS-2. completed by each
patient, and (f) a brief health questionnaire about experienc-
ing depression, sleep duration, and physical activity level.

Measures

The study examined IE responses across non-MBS and MBS
patients, utilizing the IEAS-2. The scale is composed of 23
items distributed across four domains that indicate the core
characteristics of intuitive eaters: (1) unconditional permis-
sion to eat, (2) eating for physical rather than emotional
reasons, (3) reliance on hunger and satiety cues to decide
when and how much to eat, and (4) body-food choice con-
gruence.” Patients were instructed to answer ‘yes’ or ‘no’
for each statement, and when in between answers, they
were instructed to pick the answer that most often applies
to them.” For domains 1 and 2, each ‘yes’ is added up, and it
represents an IE area that the individual may need to work
on more. For domains 3 and 4, all ‘no’ answers are added and
indicate the areas for improvement; thus, higher scores cor-
respond to more negative IE outcomes. For easier analysis
and interpretation, we standardized the scoring across the
subscales so that lower IEAS-2 scores indicate better out-
comes, as the individual has fewer areas to improve. Scores
were not replaced if missed but the following criteria were
applied: For subscales 1-3, if at least 50% of the questions
were answered (i.e., 3 out 6, 4 out of 8, and 3 out of 6 for sub-
scales 1,2, and 3, respectively), they were accounted for and
added to the IEAS-2 subscales’ total and overall scores. For
subscale 4, the answers were accounted for if at least 2 out
of 3 items were answered. The IEAS-2 subscales were calcu-
lated by counting the number of “yes” responses to items
in subscales 1 and 2 and the number of “no” responses to
items in subscales 3 and 4. Total scores were the sum of all
subscales items.

Subscales

Unconditional Permission to Eat (UPE)

This subscale assesses individuals’ permission — or lack of
permission — to consume food when experiencing hunger
without attempting to suppress it (e.g., “I don’t allow myself
to eat what food I desire at the moment”), categorize spe-
cific foods as off-limits (e.g., “I have forbidden foods that
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I don'’t allow myself to eat”) or as healthy/
unhealthy (e.g., “I get mad at myself for eat-
ing something unhealthy”), and without
rules that dictate what, when, and how to
eat.”»

Eating for Physical Rather than Emotional
Reasons (EPR)

This subscale represents whether individu-
als’ eating decisions are in response to phys-
ical hunger or driven by emotional distress,
such as anxiety, loneliness, or boredom.
For example, “I find myself eating when
I'm feeling emotional (i.e.,, anxious, sad,
depressed), even when I'm not physically
hungry.”>s

Reliance on Hunger and Satiety Cues
(RHSC)

This subscale assesses individuals’ confi-
dence in their internal hunger and satiety
signals and their capacity to utilize these
cues to regulate their eating behavior. For
example, “I trust my body to tell me when
to eat.”?

Body-food Choice Congruence (B-FCC)

The B-FCC subscale assesses individuals’
reliance on making food choices that honor
health and taste preferences, while main-
taining a flexible nutrition approach, listen-
ing to how food makes one feel, without a
rigid focus on healthy foods and perfection
— “gentle nutrition.”2328

Statistical Analysis
Descriptive analysis was used for all partic-
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Table1. Participant Demographics

Frequencies Total, n (%) Non-MBS MBS Significance
Descriptives Mean = SD

Sample 84 (100) 35 (41.6/100) | 49 (58.4/100) >0.05
Type of Surgery

Gastric Bypass, n 25 (52)

Vertical Sleeve 24 (48)

Initial Body Mass

Index (kg/m?)

Mean + SD 41.54 + 8.3 42.64 +7.87 40.75 + 8.6 .307
Age, years

Mean + SD 4729 +11.5 | 46.74 + 1255 | 47.67 + 10.81 717
Gender

Men 12 (14.3) 10 (28.6) 2(4.1) .002
Women 72 (85.7) 25 (71.4) 47 (95.9)

Ethnicity

Not Hispanic/Latino 71 (84.5) 27 (77.1) 44 (89.8) .140
Hispanic/Latino 11 (13.1) 6(17.1) 5(10.2)

Prefer not to answer 2(2.4) 2(5.7) 0

Race

Black 12 (14.3) 3(8.6) 9(18.4) 229
White 62 (73.8) 27 (77.1) 35 (71.4)
Other/Multiracial 8 (9.5) 3(8.6) 5(10.2)

Prefer not to answer 2(2.4) 2(5.7) 0

Obesity Management

Medication (OMM)

Use Initial Visit

No use 68 (81.0) 27 (77.1) 41 (83.7) 57.5)
Yes use 16 (19) 8(22.9) 8(16.3)

Time Elapsed

Since Bariatric

Surgery, years 6.17 £ 6.59

Median (Min-Max) 5.3 (.18-40)

Time Elapsed

Initial to Follow-up 129.6 +82.74 | 131.2 +92.73 | 128.4 + 75.78 .881
Visit, days

Total Weight Loss

Pounds 559 +12.4 7.22 +11.23 4.43 +13.18 314

ipants’ characteristics and separated by surgical status (non-
MBS and MBS). In Statistical Package for the Social Sciences
(SPSS; IBM version 28.0.1.1), a linear mixed-effects model
was selected to examine changes in intuitive eating total
scores and subscales 1-4 across two time points (baseline and
follow-up), comparing non-MBS and MBS groups. The model
included variables: age, gender, marital status, race, ethnic-
ity, employment, BMI, exercise level, depression, sleep dura-
tion, weight loss, and OMM status (coded as medication use:
yes/no). A Confidence interval of 95% was employed, and
statistical significance was determined at the p < 0.005 level.

RESULTS

A total of 168 IEAS-2 surveys from 84 patients were included
in the analyses. The only demographic variable that differed
between non-MBS and MBS patients was gender [Table 1].
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Of the 12 males who participated, two (16.7%) were in the
MBS group whereas 47 (65.3%) of the 72 females were in the
MBS group.

Changes in IEAS-2 total scores across time and between
MBS and Non-MBS
We found a marginally significant main effect of time, F(1,
102.82) = 3.79, p = .054, suggesting that IE scores improved
from baseline (M = 9.48, SE = 0.55) to follow-up (M = 8.10, SE
= 0.56; see Figure 1). The main effect of bariatric status was
not significant, F(1, 72.03) = 1.68, p = .199, nor was the Time
x Bariatric Status interaction, F(1, 78.05) = 0.17, p = .682,
indicating that IE change over time did not significantly
differ between the MBS and non-MBS groups.

Examination of the variables revealed several significant
predictors of intuitive eating. Medication use was signifi-
cantly associated with lower (i.e. better) IE scores, B = -3.11,
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Figure 1. Changes in IEAS-2 total scores across time between Non-MBS
and MBS.
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Figure 2. Changes in IEAS-2 Subscale Scores Across Time Between Non-
MBS and MBS Adults®.
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SE = 0.83, £(128.63) = -3.77, p < .001. Greater physical activ-
ity also predicted better IE outcomes, B = —-1.24, SE = 0.52,
t(143.88) = -2.37, p = .019. In contrast, depression was asso-
ciated with higher (i.e., worse) IE scores, B = 1.40, SE = 0.32,
t(134.13) = 4.44, p < .001, indicating poorer intuitive eating.
There was a marginal effect of sleep, with longer sleep dura-
tion associated with better IE outcomes, B =-1.09, SE = 0.59,
£(133.34) = -1.86, p = .065.

Changes in IEAS-2 subscale scores across time and
between MBS and Non-MBS adults
Subscale 1: Unconditional Permission to Eat
There was a marginally significant main effect of Time, F(1,
109.64) = 3.32, p = .071, suggesting that Subscale 1 scores
somewhat decreased (i.e., improved) from baseline (M = 2.47,
SE = 0.21) to follow-up (M = 1.96, SE = 0.20). Although MBS
had slightly better scores at follow-up, the main effect of
Bariatric Status was not significant, F(1, 73.18) = 0.20, p =
.653, with non-MBS participants (M = 2.29, SE = 0.25) show-
ing similar Subscale 1 scores to MBS (M = 2.14, SE = .20).
The interaction between Time and Bariatric Status was also
not significant, F(1, 79.31) = 1.00, p = .321 (see Figure 2 for
adjusted mean score changes from baseline to follow-up
separated per group).

Among all variables, OMM status was the only significant
predictor, B = -0.67, SE = .32, t(138.08) = -2.12, p = .036. This
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indicates that OMM use was associated with lower (i.e.,
better) unconditional permission to eat scores, controlling
for other variables.

Subscale 2: Eating for Physical Rather than Emotional Reasons
IEAS-2 subscale 2 scores improved from baseline (M = 3.47,
SE = 0.29) to follow-up (M = 3.18, SE = 0.29). However, the
main effect of Time did not achieve statistical significance,
F(1, 94.56) = 0.68, p = .411. The main effect of Bariatric Sur-
gery Status was also not significant, F(1, 70.71) = 0.53, p =
469, with non-MBS participants (M = 3.52, SE = 0.38) not
differing from MBS participants (M = 3.14, SE = 0.32). Addi-
tionally, the Time x Bariatric Surgery Status interaction was
not significant, F(1, 73.70) = 0.003, p = .958, suggesting no
differential change in Subscale 2 scores over time by surgery
status [Figure 2].

Among the obesity-related variables, depression was a sig-
nificant predictor of Subscale 2 scores, B = .474, SE = .16,
t(124.9) = 2.98, p = .003, such that depression was associated
with a greater likelihood of eating for emotional rather than
physical reasons. OMM use was also a significant predictor,
B =-818, SE = .41, t (115.3) = —1.99, p = .048, with OMM
use being associated with lower (better) Subscale 2 scores.
No other covariates reached statistical significance (p > .05).

Subscale 3: Reliance on Internal Hunger/Satiety Cues

There was a marginally significant main effect of Time,
F(1, 102.19) = 3.66, p = .058, with mean Subscale 3 scores
decreasing (i.e., improving) from Baseline (M = 2.50, SE =
0.25) to Follow-up (M = 1.88, SE = 0.24). The main effect
of Bariatric Surgery Status was not significant, F(1, 71.61)
= 1.60, p = .211, with non-MBS participants (M = 2.45, SE
= 0.30) not differing from MBS participants (M = 1.93, SE =
0.25), nor was the Time x Bariatric Status interaction, F(1,
75.25) = 1.41, p = .238, suggesting no differential change in
reliance on internal cues scores over time by surgery status
[Figure 2].

Among all variables, less reliance on hunger and satiety
cues was associated with marital status (B = 0.066, SE =
0.030, t(113.35) = 2.22, p = .028) and depression (B = 0.522, SE
=0.142, t(137.89) = 3.67, p < .001). On the contrary, exercise
level (B = -0.526, SE = 0.232, t(144.32) = —2.26, p = .025) and
OMM use (B = -0.830, SE = 0.375, £(132.98) = -2.21, p = .029)
were associated with better outcomes.

Subscale 4: Body-Food-Choice Congruence

The main effect of Time was not significant, F(1, 104.93)
= 0.53, p = .469, indicating no major change in Subscale 4
scores from Baseline (M = 1.11, SE = 0.16) to Follow-Up (M =
1.26, SE = 0.14). The main effect of Bariatric Surgery Status
was also non-significant, F(1, 72.71) = 2.37, p = .128, with
non-MBS participants (M = 1.37, SE = 0.18) not differing from
MBS (M = .99, SE = 0.15). Time x Bariatric Status interaction
was non-significant, F(1, 76.90) = 0.16, p = .687, suggesting
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no differential change in body-food-congruence scores over
time by surgery status [Figure 2].

Regarding all variables, exercise level was associated with
lower (i.e., better) body-food-congruence, B =-0.35, SE =0.14,
t(143.36) = -2.51, p = .013. Sleep duration and OMM use also
predicted lower scores (B =-0.32, SE=0.16, t{137.67) = -2.01,
p=.047, and B = —.66, SE = 0.23, t(136.36) = —2.89, p = .004,
respectively). Depression was linked to higher (i.e., worse)
scores, B = 0.35, SE = 0.09, £(141.19) = 3.99, p < .001. All other
covariates were non-significant (p > .05).

DISCUSSION

This study examined changes in intuitive eating behaviors
among patients in an obesity management clinic, compar-
ing those who had undergone MBS to those who had not.
Overall, IEAS-2 scores showed marginal improvement over
time, irrespective of MBS status, suggesting some progres-
sion in participants’ intuitive eating. However, no signifi-
cant bariatric status or Time x Bariatric Status interaction
was observed, indicating that surgery status alone did not
significantly influence IE outcomes.

Modest improvement in IE over time

The modest improvement observed in intuitive eating may
reflect the gradual and non-linear nature of behavior change
and habit formation.*® Improvements may be related to the
care and information provided at the clinical, but more
research is needed to elucidate this relationship. The mar-
ginal effect of time could be partially explained by the rela-
tively short interval between baseline and follow up (mean
of 130 days), as behavioral change typically evolves gradu-
ally and unfolds overtime.?'% Additionally, adopting IE may
present challenges in weight management context, as IE is
not inherently designed for weight loss.?® Furthermore, the
variability in follow-up timing may have diluted potential
time-related effects, as participants had differing durations
in which potential change could occur. These factors should
be considered when interpreting the observed time effects
and in planning future longitudinal assessments.

MBS and IE

MBS participants showed numerically greater improve-
ments than their non-MBS counterparts, though this differ-
ence was not statistically significant. This trend may reflect
patterns observed in prior research, which suggests that
initial behavioral changes following MBS diminishes over
time without structured follow-up.3® While individuals who
undergo MBS typically receive nutrition education during
their pre- and post-operative process, their eating behaviors
may be similar to those of non-MBS patients over time,
potentially mirroring pre-surgery dieting behaviors.** This
underscores the importance of sustained support, and IE
may offer an opportunity for patients to reconnect with the
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skills they learned around time of surgery. This will ensure
more meaningful, lasting changes, especially when com-
bined with other therapeutical strategies, such as OMM, and
lifestyle interventions.*

OMM and IE

A beneficial relationship was observed between the use of
OMM and the IEAS-2 scores, both in the total score and
across all four subscales. This may suggest a potential link
between OMM and a healthier relationship with food and
eating behaviors. OMM use emerged as a consistent pre-
dictor of improved IE scores, potentially due to its role in
modulating physiological pathways that regulate appetite
and satiety signaling,'* thereby supporting engagement with
eating behavior changes.*

Part of this effect may be explained by OMM'’s ability
to regulate reward-seeking behaviors,* which may reduce
what has been colloquially referred to as “food noise” — a
constant preoccupation with food.’ In the absence of per-
sistent food thoughts and hunger, it is plausible to think
that individuals may be less inclined to consciously engage
in restrictive eating patterns (Subscale 1), fostering a more
intuitive relationship with food that relies less on externally
imposed rules. Furthermore, OMM may also support more
attuned decisions regarding food, mind, and body (Subscales
2-4). Individuals may become more likely to eat in response
to physical hunger rather than emotional cues, to consider
how certain foods feel in their body and mind, and to choose
foods that align with their body’s needs. These findings
suggest OMM may exert physiological and psychological
influence on eating behaviors.3

Lifestyle (physical activity and sleep duration) and IE
Physical activity level and sleep duration were also associ-
ated with improved IE outcomes, particularly in subscales
related to eating in response to internal cues (Subscale 3)
and body-food congruence (Subscale 4). These findings align
with existing literature suggesting that physical activity and
eating behaviors are interconnected, with greater physical
activity supporting more autonomous and regulated eating
patterns. For example, Fernandes et al (2023) found that
higher levels of physical activity are associated with more
self-determined eating regulation, characterized by reduced
reliance on external rules or emotional cues.’” Our results
also align with the literature that supports that sleep dura-
tion is associated with better eating patterns.?>3 This may be
due to the role that adequate sleep has in supporting regula-
tion of appetite hormones, food intake, high-energy intake,
and emotional eating.22%

Depression and IE

Depressive symptoms were consistently associated with
poorer IEAS-2 outcomes, especially in domains related to
emotional eating. This underscores the connection between
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depressive symptoms and eating behavior as supported
by current literature. Research has shown that depressive
symptoms are closely associated to disordered eating pat-
terns, including loss of appetite, overeating, binge eating,
and weight gain in response to emotions, as individuals
with depressive symptoms are more likely to rely on food as
a coping mechanism.*# These findings emphasize obesity
as a somatic comorbidity in mental health,* reinforcing
the importance of addressing psychological health within
obesity management care.* The integration of holistic strat-
egies — such as mindfulness-based interventions like intui-
tive eating — may support emotional well-being and reduce
emotional eating among individuals undergoing weight
management.>#

Considering these findings collectively, weight manage-
ment interventions may depend not only on the treatment
format itself but also on the interplay of psychological,
behavioral, and physiological factors. Addressing modifiable
variables such as physical activity, sleep, and depressive
symptoms, along with pharmacological treatment and sur-
gery may enhance the effectiveness of obesity management
treatment.

CONCLUSION

This study offers novel insights into the role of intuitive eat-
ing within an obesity management context, particularly in
relation to MBS and pharmacological treatment. While MBS
status did not significantly predict changes in IE behaviors,
individual-level variables — most notably OMM use, physi-
cal activity, sleep duration, and depressive symptoms — were
consistently associated with IE outcomes. These findings
suggest that treatment modality alone may not be sufficient
to drive meaningful behavior change; rather, IE appears to
hinge on a broader set of modifiable factors.

Importantly, the observed links between IE, lifestyle
behaviors, and psychological factors reinforce the value
of a multidimensional, patient-centered model of obesity
care. Interventions that combine physiological support
(e.g., OMM, MBS) with behavioral and psychological strate-
gies (e.g., promoting physical activity, improving sleep, and
addressing mental health) may enhance long-term outcomes.

Future research should explore intuitive eating trajectories
over extended follow-up periods and assess the impact of tai-
lored interventions — such as medication-assisted, surgical,
and IE counseling programs — on more diverse populations
across gender, race, ethnicity, and geographical location. As
obesity care continues to evolve toward personalized, holis-
tic treatment models, understanding the dynamic interplay
between pharmacological, surgical, behavioral, and psycho-
logical influences will be essential to improving outcomes
and eating behaviors.

RIMJ ARCHIVES | DECEMBER ISSUE WEBPAGE | RIMS

OBESITY AND RELATED DISEASES

References

1.

2.

10.

11.

12.

13.

14.

16.

17.

18.

19.

7977 20850

World Health Organization (WHO): http://www.who.int/nutri-
tion/topics/obesity/en/; last accessed 1/12/22.

CDC. Obesity is a Common, Serious, and Costly Disease. Cen-
ters for Disease Control and Prevention. May 17, 2022. Accessed
June 14, 2022. https://www.cdc.gov/obesity/data/adult.html

Kushner RE. Weight Loss Strategies for Treatment of Obesi-
ty: Lifestyle Management and Pharmacotherapy. Progress in
Cardiovascular Diseases. 2018;61(2):246-252. do0i:10.1016/j.
pcad.2018.06.001

Raynor HA, Champagne CM. Position of the Academy of
Nutrition and Dietetics: Interventions for the Treatment of
Overweight and Obesity in Adults. Journal of the Academy
of Nutrition and Dietetics. 2016;116(1):129-147. doi:10.1016/j.
jand.2015.10.031

Wadden TA, Butryn ML. Behavioral treatment of obesity. En-
docrinology and Metabolism Clinics. 2003;32(4):981-1003.
doi:10.1016/S0889-8529(03)00072-0

Kumanyika SK. Advancing Health Equity Efforts to Reduce
Obesity: Changing the Course. Annual Review of Nutrition.
2022;42(Volume 42, 2022):453-480. doi:10.1146/annurev-nu-
tr-092021-050805

Ross KM, You L, Qiu P, et al. Predicting high-risk periods for
weight regain following initial weight loss. Obesity. 2024;
32(1):41-49. doi:10.1002/0by.23923

Machado AM, Guimaraes NS, Bocardi VB, et al. Understanding
weight regain after a nutritional weight loss intervention: Sys-
tematic review and meta-analysis. Clinical Nutrition ESPEN.
2022,;49:138-153. doi:10.1016/j.clnesp.2022.03.020

Rosenbaum M, Leibel RL. Adaptive thermogenesis in humans.
Int | Obes (Lond). 2010;34 Suppl 1(0 1):S47-55. doi:10.1038/
ijo.2010.184

Smith J, Ang XQ, Giles EL, Traviss-Turner G. Emotional Eating
Interventions for Adults Living with Overweight or Obesity: A
Systematic Review and Meta-Analysis. International Journal of
Environmental Research and Public Health. 2023;20(3):2722.
do0i:10.3390/ijerph20032722

Hsu JL, Farrell TM. Updates in Bariatric Surgery. The American
Surgeon™. 2024;90(5):925-933. d0i:10.1177/00031348231220576
Himes SM, Grothe KB, Clark MM, Swain JM, Collazo-Clavell
ML, Sarr MG. Stop Regain: A Pilot Psychological Intervention
for Bariatric Patients Experiencing Weight Regain. OBES SURG.
2015;25(5):922-927. d0i:10.1007/s11695-015-1611-0

Seino Y, Fukushima M, Yabe D. GIP and GLP-1, the two incre-
tin hormones: Similarities and differences. | Diabetes Investig.
2010;1(1-2):8-23. doi:10.1111/j.2040-1124.2010.0002.2.x
Jastreboff AM, Aronne LJ, Ahmad NN, et al. Tirzepatide
Once Weekly for the Treatment of Obesity. N Engl | Med.
2022;387(3):205-216. doi:10.1056/NEJM0a2206038

. Lincoff AM, Brown-Frandsen K, Colhoun HM, et al. Semaglu-

tide and Cardiovascular Outcomes in Obesity without Diabe-
tes. N Engl | Med. 2023;389(24):2221-2232. doi:10.1056/NE]J-
Moa2307563

Gleason PP, Urick BY, Marshall LZ, Friedlander N, Qiu Y,
Leslie RS. Real-world persistence and adherence to gluca-
gon-like peptide-1 receptor agonists among obese commercial-
ly insured adults without diabetes. ] Manag Care Spec Pharm.
2024;30(8):860-867. doi:10.18553/jmcp.2024.23332

Ganipisetti VM, Bollimunta P. Obesity and Set-Point Theory. In:
StatPearls. StatPearls Publishing; 2024. Accessed May 18, 2024.
http://www.ncbi.nlm.nih.gov/books/NBK592402/

Dakanalis A, Mentzelou M, Papadopoulou SK, et al. The Asso-
ciation of Emotional Eating with Overweight/Obesity, Depres-
sion, Anxiety/Stress, and Dietary Patterns: A Review of the Cur-
rent Clinical Evidence. Nutrients. 2023;15(5):1173. doi:10.3390/
nul5051173

Gigliotti L, Warshaw H, Evert A, et al. Incretin-Based Therapies
and Lifestyle Interventions: The Evolving Role of Registered Di-
etitian Nutritionists in Obesity Care. Journal of the Academy
of Nutrition and Dietetics. 2025;125(3):408-421. doi:10.1016/j.
jand.2024.10.023

DECEMBER 2025 RHODE ISLAND MEDICAL JOURNAL 13


http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2025-12.asp
https://www.rimedicalsociety.org

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

RIMJ ARCHIVES | DECEMBER ISSUE WEBPAGE | RIMS

Lazarevich I, Irigoyen Camacho ME, Velizquez-Alva MDC,
Zepeda Zepeda M. Relationship among obesity, depression, and
emotional eating in young adults. Appetite. 2016;107:639-644.
doi:10.1016/j.appet.2016.09.011

Beccuti G, Pannain S. Sleep and obesity. Curr Opin Clin
Nutr Metab Care. 2011;14(4):402-412. doi:10.1097/MCO.
0b013e3283479109

Hall WL. Optimal sleep: a key element in maintaining a healthy
bodyweight. Proceedings of the Nutrition Society. Published
online February 6, 2025:1-19. doi:10.1017/S0029665125000072

Tribole E, Resch E. Intuitive Eating, 3rd Edition. Macmillan;
2012.

Eaton M, Probst Y, Foster T, Messore ], Robinson L. A system-
atic review of observational studies exploring the relationship
between health and non-weight-centric eating behaviours. Ap-
petite. 2024;199:107361. doi:10.1016/j.appet.2024.107361

Hazzard V, Telke S, Simone M, Anderson L, Larson N, Neu-
mark-Sztainer D. Intuitive Eating Longitudinally Predicts Bet-
ter Psychological Health and Lower Use of Disordered Eating
Behaviors: Findings from EAT 2010-2018. Eat Weight Disord.
2021;26(1):287-294. doi:10.1007/s40519-020-00852-4

Virani N, Goodpaster K, Perugini R. A353 Intuitive Eating
Predicts Healthier Relationship with Food in Post-Surgical
Bariatric Patients. Surgery for Obesity and Related Diseases.
2019;15(10):S145. do0i:10.1016/j.s0ard.2019.08.294

Tylka TL, Kroon Van Diest AM. The Intuitive Eating Scale-2:
item refinement and psychometric evaluation with col-
lege women and men. | Couns Psychol. 2013;60(1):137-153.
do0i:10.1037/20030893

Tylka TL, Kroon Van Diest AM. The Intuitive Eating Scale-2:
Item refinement and psychometric evaluation with college wom-
en and men. Journal of Counseling Psychology. 2013;60(1):137-
153. d0i:10.1037/a0030893

Tribole E, Resch E. The Intuitive Eating Workbook: Ten Prin-
ciples for Nourishing a Healthy Relationship with Food. New
Harbinger Publications; 2017.

Espinosa-Salas S, Gonzalez-Arias M. Behavior Modification for
Lifestyle Improvement. In: StatPearls. StatPearls Publishing;
2025. Accessed June 8, 2025. http://www.ncbi.nlm.nih.gov/
books/NBK592418/

Lally P, van Jaarsveld CHM, Potts HWW, Wardle J. How are
habits formed: Modelling habit formation in the real world.
European Journal of Social Psychology. 2010;40(6):998-1009.
doi:10.1002/ejsp.674

van der Weiden A, Benjamins J, Gillebaart M, Ybema JF, de Rid-
der D. How to Form Good Habits? A Longitudinal Field Study
on the Role of Self-Control in Habit Formation. Front Psychol.
2020;11. doi:10.3389/fpsyg.2020.00560

Tolvanen L, Christenson A, Bonn SE, Surkan PJ, Lagerros YT.
Patients’ Perspectives on Dietary Patterns and Eating Behav-
iors During Weight Regain After Gastric Bypass Surgery. OBES
SURG. 2023;33(8):2517-2526. doi:10.1007/s11695-023-06718-9

Klapsas M, Hindle A. Patients’ Pre and Post-Bariatric Surgery
Experience of Dieting Behaviours: Implications for Early In-
tervention. OBES SURG. 2023;33(9):2702-2710. doi:10.1007/
$11695-023-06689-x

Chacko SA, Yeh GY, Davis RB, Wee CC. A mindfulness-based
intervention to control weight after bariatric surgery: Prelimi-
nary results from a randomized controlled pilot trial. Comple-
mentary Therapies in Medicine. 2016;28:13-21. doi:10.1016/j.
ctim.2016.07.001

Hayashi D, Edwards C, Emond JA, et al. What Is Food Noise?
A Conceptual Model of Food Cue Reactivity. Nutrients.
2023;15(22):4809. d0i:10.3390/nu15224809

Fernandes V, Rodrigues F, Jacinto M, et al. How Does the Level of
Physical Activity Influence Eating Behavior? A Self-Determina-
tion Theory Approach. Life (Basel). 2023;13(2):298. doi:10.3390/
1ife13020298

7977 20850

OBESITY AND RELATED DISEASES

38. Shechter A. Effects of continuous positive airway pressure on
energy balance regulation: a systematic review. Eur Respir ].
2016;48(6):1640-1657. do0i:10.1183/13993003.00689-2016

39. Zerén-Rugerio MF, Doblas-Faxeda S, Diez-Herndndez M, Iz-
quierdo-Pulido M. Are Emotional Eating and Other Eating
Behaviors the Missing Link in the Relationship between In-
adequate Sleep and Obesity? A Systematic Review. Nutrients.
2023,15(10):2286. doi:10.3390/nu15102286

40. Bennett J, Greene G, Schwartz-Barcott D. Perceptions of emo-
tional eating behavior. A qualitative study of college students.
Appetite. 2013;60(1):187-192. doi:10.1016/j.appet.2012.09.023

41. Celik Erden S, Karakus Yilmaz B, Kozaci N, et al. The Relation-
ship Between Depression, Anxiety, and Stress Levels and Eating
Behavior in Emergency Service Workers. Cureus. 15(2):e35504.
doi:10.7759/cureus.35504

42. Dreimuller N, Lieb K, Tadi¢ A, Engelmann J, Wollschliger D,
Wagner S. Body mass index (BMI) in major depressive disorder
and its effects on depressive symptomatology and antidepres-
sant response. Journal of Affective Disorders. 2019;256:524-531.
doi:10.1016/j.jad.2019.06.067

43. Odom J, Zalesin KC, Washington TL, et al. Behavioral Predic-
tors of Weight Regain after Bariatric Surgery. OBES SURG.
2010;20(3):349-356. doi:10.1007/s11695-009-9895-6

44. The role of stress, sleep, and mental health in obesity and weight
gain. IRTMETS. Published online January 31, 2025. doi:10.56726/
IRJMETS62817

Authors

Viviane Fornasaro-Donahue, MS, RD, LDN, Center for Medical and
Surgical Weight Loss, Brown University Health, Providence,
RI; University of Rhode Island. Department of Psychology,
Behavioral Sciences, Kingston, RI.

Ceren Gunsoy, PhD, University of Rhode Island. Department of
Psychology, Behavioral Sciences, Kingston, RI.

Kathleen J. Melanson, PhD, University of Rhode Island.
Department of Nutrition, Energy Balance Lab, Kingston, RI.

Lucia Larson, MD, Alpert Medical School of Brown University.
Department of Medicine, Division of Endocrinology,
Providence, RI.

Disclosures

No authors on this paper have any conflicts of interest, financial or
otherwise, regarding the contents of this publication.

Correspondence

Viviane Fornasaro-Donahue, MS, RDN, LDN
164 Summit Avenue, Providence, RI 02906
401-793-3922

Fax 401-874-4216
vfornasarodonahue@brownhealth.org

DECEMBER 2025 RHODE ISLAND MEDICAL JOURNAL 14


mailto:vfornasarodonahue@brownhealth.org
http://rimed.org/rimedicaljournal-archives.asp
http://www.rimed.org/rimedicaljournal-2025-12.asp
https://www.rimedicalsociety.org

	COVER
	CONTENTS-Theme
	CONTENTS–Contributions
	CONTENTS–Features, News
	OBESITY-Pryor-Luhrs
	OBESITY-Fornasaro-Donahue
	OBESITY-Giorgi
	OBESITY-Dalrymple
	OBESITY-Koeller
	OBESITY-Chernoguz
	OBESITY-Luhrs
	OBESITY-Goddard
	OBESITY-Thorne
	OBESITY-Ness
	VIDEOS-Friedman
	HEALTH-Rivard
	HEALTH–Vital Statistics
	RIMS News
	RIMJ–Guest Editors
	COMMENTARY-Clough
	PERSPECTIVE-Gruppuso
	BOOKS–Korr
	NEWS
	PEOPLE/PLACES
	OBITUARIES

