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Abstract

Background: Incretin-based therapies have transformed obesity management, offering 
new opportunities to improve weight-related and cardiometabolic outcomes. However, 
their influence on eating behaviors and their core dimensions has not yet been 
comprehensively analyzed. Therefore, this narrative review aims to discuss the available 
clinical evidence regarding GLP-1 receptor agonists (GLP-1 RAs) and dual GLP-1/GIP 
receptor agonists (GIP/GLP-1 RAs) on eating behaviors in adults with obesity, including 
appetite, food preferences, food cravings, dietary intake, and diet quality. Methods: A 
narrative review of the literature was conducted to identify and analyze clinical studies 
assessing changes in eating behavior and diet-related outcomes during incretin-based 
pharmacological treatment for obesity. Studies evaluating GLP-1 RAs (e.g., liraglutide, 
semaglutide) and dual incretin agonists (tirzepatide) were included. Evidence from 
randomized clinical trials and observational studies examining appetite, energy intake, 
food preferences, and dietary behavior-related outcomes published before January 2026 
was analyzed. Results: A total of 17 clinical studies met the eligibility criteria and were 
included in the narrative review. Available evidence suggests that incretin-based 
therapies reduced appetite and ad libitum energy intake, decreased cravings for energy-
dense foods, and led to changes in food preferences. Some studies also report 
modifications in taste perception and greater control over eating behavior. Evidence 
regarding effects on dietary quality and macro- and micronutrient composition remains 
limited. Conclusions: GLP-1 RAs and GIP/GLP-1 RAs may affect multiple domains of 
eating behavior. Understanding these changes is important for optimizing dietary 
management during pharmacotherapy and for ensuring nutritionally balanced weight-
loss strategies. Further research is needed to clarify the long-term effects of GLP-1 RAs 
and GIP/GLP-1 RAs on dietary habits and nutritional quality.

Keywords: obesity; anti-obesity medication; liraglutide; semaglutide; tirzepatide; 
appetite;dietary behavior; diet quality; food craving;emotional eating;

1. Introduction
According to the World Health Organization, obesity is defined as "abnormal or 

excessive adipose tissue accumulation that presents a risk to health. It is a chronic, 

Academic Editor: Alessandro Sarto-

rio

Received: 27 September 2026

Revised: 2 November 2026

Accepted: 13 November 2026

Published: 15 November 2026

Copyright: © 2026 by the author. 

Licensee MDPI, Basel, Switzerland. 

This article is an open access article 

distributed under the terms and 

conditions of the Creative Commons 

Attribution (CC BY) license.



Nutrients 2026, 18, 3800 2 of 27 
 

https://doi.org/10.3390/nu18223800 

relapsing, and progressive disease associated with increased risk of numerous health 
complications, including type 2 diabetes (T2D), cardiovascular diseases, several types of 
cancer (including breast, colorectal, pancreatic, and endometrial cancer), and 
musculoskeletal disorders. Consequently, obesity requires long-term, comprehensive 
management strategies that combine lifestyle modification with evidence-based medical 
treatment when appropriate [1,2]. 

Lifestyle intervention, including dietary modification and regular physical activity, 
remains the cornerstone of obesity treatment. However, lifestyle interventions alone are 
frequently insufficient to achieve and maintain clinically meaningful weight reduction. 
Therefore, current clinical guidelines recommend anti-obesity pharmacotherapy for 
adults with a body mass index (BMI) ≥ 30 kg/m2 or≥ 27 kg/m2 in the presence of at least 
one weight-related comorbidity, such as T2D, hypertension, or dyslipidemia, particularly 
when lifestyle interventions are ineffective [3]. 

In recent years, incretin-based therapies have transformed obesity management, 
offering new opportunities to improve weight-related and cardiometabolic outcomes. 

Incretin-based anti-obesity agents include the glucagon-like peptide-1 receptor 
agonists (GLP-1 RAs), such as liraglutide and semaglutide, and the recently Food and 
Drug Administration (FDA)-approved oral non-peptide GLP-1 RA - orforglipron, as well 
asthedual glucose-dependent insulinotropic polypeptide (GIP)/GLP-1 RA – tirzepatide 
[4,5]. 

Liraglutide and semaglutide are GLP-1 RAs and structural analogues ofendogenous 
human GLP-1. This intestinal hormone, released postprandially, stimulates glucose-
dependent insulin secretion from pancreatic β cells, thereby reducing postprandial 
hyperglycemia and contributing to glucose homeostasis[6]. In addition, GLP-1 suppresses 
glucagon secretion from pancreatic α cells, thereby reducinghepatic glucose production. 
Within the central nervous system, particularly the hypothalamus, GLP-1 regulates 
appetite by promoting satiety and reducing hunger. Furthermore, GLP-1 delaysgastric 
emptying, further prolonging the sensation of fullness and consequently reducing energy 
intake and promoting weight loss [7]. Emerging evidence also suggests that prolonged 
treatment with GLP-1 RAs may influence food preferences, although the underlying 
mechanisms and clinical significance require further investigation [5]. 

Liraglutide (FDA-approved for obesity treatment in 2014) is a long-acting GLP-1 RA 
administered subcutaneously (s.c.) at a dose of 3.0 mg once daily (QD) [8]. Similarly, 
semaglutide (FDA-approved for obesity treatment in 2021) is a long-acting GLP-1 RA 
administered subcutaneously at a dose of 2.4 mg once weekly (QW) [9]. Both liraglutide 
and semaglutide have demonstrated significant effectiveness in the treatment of obesity. 
In the SCALE trial, liraglutide administration resulted in approximately 5–10% weight 
loss after 56 weeks, accompanied by improvements in glycemic control and 
cardiometabolic parameters [8].The efficacy of semaglutide has been demonstrated in the 
STEP clinical trial program. In the STEP 1 [10] trial, participants with overweight or 
obesity who receivedsemaglutide 2.4 mg QW for 65 weeks achieved a mean weight loss 
of 14.9%, while the placebo group lost an average of 2.4% [9]. In the STEP 5 trial, 
semaglutide led to an average weight loss of 15.2% after 104 weeks of treatment, compared 
with 2.6% in the placebo group [11]. These findings establishsemaglutideas one of the 
most effective pharmacological treatments currently available for obesity [9]. 

Tirzepatide is the first dualGIP/GLP-1 RA approved for obesity treatment in 2023 
[12]. GIP and GLP-1 are endogenous incretin hormones that play complementary roles in 
regulating glucose metabolism and energy balance. By simultaneously activating both 
receptors, tirzepatide improves glycemic control while exerting potent effects on appetite 
regulation and body weight reduction. The clinical efficacy of tirzepatide has been 
demonstrated in the SURMOUNT [13,14] program in individuals with overweight or 
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obesity and in the SURPASS trial [15] in patients with obesity and T2D. Across these 
studies, treatment with tirzepatide at doses of 5 mg, 10 mg, or 15 mg QW resulted in a 
mean body weight reduction of approximately 15–20%, with some participants achieving 
weight loss approaching 25% [13–15]. 

Although incretin-based therapies have substantially improved obesity treatment, 
their use requires careful clinical monitoring because of potential adverse effects [16]. 
Despite their high efficacy in reducing body weight and improving glycemic control, 
GLP-1 RAs and dual GIP/GLP-1 RAs are commonly associated with gastrointestinal 
adverse events, including nausea, vomiting, diarrhea, and constipation, particularly 
during treatment initiation and dose escalation [13,15,17]. Clinical studies have reported 
that these symptoms occur in approximately 20–40% of treated patients, while 10–20% 
may require dose adjustments or treatment discontinuation due to poor tolerability [18]. 
In patients with pre-existing gastrointestinal disorders, the risk of more severe side effects, 
such as intestinal obstruction, gallbladder disease, or acute pancreatitis, may require 
careful clinical consideration. 

Beyond their established metabolic effects, incretin-based pharmacotherapy appears 
to influence multiple dimensions of eating behavior by modulating appetite regulation, 
hunger and satiety perception, food cravings, emotional eating, and potentially shifting 
food preferences [18]. These behavioral adaptations may subsequently affect dietary 
quality and nutritional adequacy. Although numerous clinical studies have investigated 
selected aspects of these outcomes, the available evidence remains fragmented and has 
not yet been comprehensively analyzed. Moreover, most anti-obesity incretin-based 
therapies have been approved for clinical use only within the past decade, and their effects 
on food preferences, eating behavior, and dietary patterns are still being actively 
investigated, underscoring the need for the present review. 

Therefore, this narrative review aims to comprehensively discuss the available 
clinical evidence regarding GLP-1 RAs and dual GLP-1/GIP RAs on eating behaviors in 
adults with obesity, including appetite, food preferences, food cravings, dietary intake, 
and diet quality. By integrating findings across these interrelated domains, this review 
seeks to provide a more comprehensive understanding of how incretin-based therapies 
influence eating behavior and identify priorities for future research and nutritional 
management. 

2. Materials and Methods 
2.1. Literature Search 

This narrative review was based on a structured literature search conducted in the 
PubMed (MEDLINE), Embase, and Web of Science databases to identify relevant studies 
published between 2005 and February 2026. The search strategy included combinations 
of the following keywords and their synonyms: liraglutide, semaglutide, tirzepatide, 
GLP-1 receptor agonist, GIP/GLP-1 RAs, nutrition, eating behavior, feeding behavior, 
dietary intake, diet quality, appetite, food preference, food craving, and obesity. Boolean 
operators (AND/OR) were applied as appropriate. An example of search strings is 
presented in Table 1. 

Table 1. Search strings example of searching in the Embase database. 

Database Search Terms 

Embase 

(‘excess body weight'/exp OR 'body weight, excess’ OR ‘excess body weight’ OR 
‘overweight’ OR ‘obesity’/exp OR ‘obesity’) AND (‘liraglutide’/exp OR ‘glucagon 
like peptide 1 [7–36] [26 (6 n hexadecanoyl gamma glutamyllysine) 34 arginine]’ 

OR ‘liraglutide’ OR ‘liraglutide recombinant’ OR ‘saxenda’ OR ‘victoza’ OR 
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‘semaglutide’/exp OR ‘glucagon like peptide 1 [7–36] [8 (2 amino 2 
methylpropanoic acid) 26 [6 n [18 [n (17 carboxyheptadecanoyl) gamma 

glutamyl] 10 oxo 3, 6, 12, 15 tetraoxa 9, 18 diazaoctadecanoyl] lysine] 34 arginine]’ 
OR ‘ozempic’ OR ‘rybelsus’ OR ‘semaglutide’ OR ‘wegovy’ OR ‘tirzepatide’/exp 
OR ‘mounjaro’ OR ‘mounjarokwikpen’ OR ‘tirzepatide’ OR ‘tyrosyl 2 methylala-
nyl alpha glutamylglycylthreonylphenylalanylthreonylseryl alpha aspartyltyro-

sylserylisoleucyl 2 methylalanylleucyl alpha aspartyllysylisoleucylalanylglutami-
nyl n6 (22, 42 dicarboxy 1, 10, 19, 24 tetraoxo 3, 6, 12, 15 tetraoxa 9, 18, 23 triaza-
dotetracontan 1 yl) lysylalanylphenylalanylvalylglutaminyltryptophylleucyli-

soleucylalanylglycylglycylprolylserylserylglycylalanylprolylprolylprolylserinami
de’ OR ‘zepbound’ OR ‘zepboundkwikpen’ OR ‘antiobesity agent’/exp OR ‘anti 
obesity agents’ OR ‘anti-obesity agents’ OR ‘antiobesity agent’ OR ‘glucagon like 
peptide 1’/exp OR ‘glp 1’ OR ‘glp-1’ OR ‘glucagon like peptide 1’ OR ‘glucagon 

like peptide I’ OR ‘glucagon-like peptide 1’ OR ‘glucagon-like peptide-1’ OR ‘glu-
cagon like peptide 1 receptor agonist’/exp OR ‘glp 1 agonist’ OR ‘glp 1 receptor 
agonist’ OR ‘glucagon like peptide 1 agonist’ OR ‘glucagon like peptide 1 recep-
tor agonist’ OR ‘glucagon like peptide 1 receptor stimulating agent’ OR ‘gluca-

gon-like peptide-1 receptor agonists’ OR ‘incretin mimetics’ OR ‘long acting glp 1 
agonist’ OR ‘long acting glp 1 receptor agonist’ OR ‘long acting glucagon like 

peptide 1 agonist’ OR ‘long acting glucagon like peptide 1 receptor agonist’ OR 
‘incretin mimetic agent’/exp) AND (‘feeding behavior’/exp OR ‘alimentary be-

havior’ OR ‘alimentary behaviour’ OR ‘behavior, alimentary’ OR ‘behavior, eat-
ing’ OR ‘behaviour, alimentary’ OR ‘behaviour, eating’ OR ‘eating behavior’ OR 

‘eating behaviour’ OR ‘feeding behavior’ OR ‘feeding behaviour’ OR ‘feeding 
habit’ OR ‘feeding pattern’ OR ‘feeding time’ OR ‘food habit’ OR ‘food habits’ 

OR ‘meal time’ OR ‘nutrition habit’ OR ‘nutrition pattern’ OR ‘nutritional habit’ 
OR ‘appetite’/exp OR ‘apetite’ OR ‘appetite’ OR ‘nutrition’/exp OR ‘diet, food, 

and nutrition’ OR ‘nutrition’ OR ‘taste’/exp OR ‘perception, taste’ OR ‘taste’ OR 
‘taste perception’ OR ‘taste sense’ OR ‘food craving’/exp OR ‘cravings for certain 

food’ OR ‘food craving’ OR ‘food cravings’ OR ‘food intake’/exp OR ‘appetite 
regulation’ OR ‘feed intake’ OR ‘food consumption’ OR ‘food ingestion’ OR ‘food 

intake’ OR ‘food intake regulation’ OR ‘food uptake’ OR ‘meal ingestion’ OR 
‘regulation, appetite’ OR ‘diet quality’/exp OR ‘diet quality’ OR ‘dietary quality’ 

OR ‘emotional eating’/exp OR ‘emotional eating’) 

2.2. Eligibility Criteria 

Only human studies published in English and available in full text were considered 
eligible. Randomized controlled trials (RCTs), non-randomized clinical intervention stud-
ies, and observational studiesevaluating the effects of GLP-1 RAs or dual GIP/GLP-1 RAs 
on eating-related behaviors and dietary outcomes in adults (≥ 18 years) with overweight 
or obesity were included (BMI ≥25 kg/m2). Given the limited number of studies 
investigating behavioral and dietary outcomes, studies were considered eligible 
regardless of intervention duration. 

For the purpose of this review, eating-related behaviors were considered to encom-
pass behavioral, perceptual, and dietary domains associated with food consumption. 
Therefore, studies regarding one or more of the following outcomes were considered eli-
gible for inclusion: 

• Appetite, hunger, satiety, fullness, prospective food consumption; 
• Control of eating, food cravings, emotional eating; 
• Food preferences, taste perception; 
• Energy intake, diet quality, macronutrient intake, micronutrient intake, ultra-pro-

cessed food consumption; 
• Meal timing. 
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Because orforglipron received FDA approval after completion of the initial database 
search (April 1, 2026) [19], an additional targeted manual search was performed to identify 
any newly published studies relevant to the scope of this review. Only one eligible clinical 
study conducted in Japanese participants with T2D, reporting effects on appetite-related 
outcomes and meal intake was identified [20]. 

2.3. Study Selection and Data Synthesis 

Titles and abstracts retrieved through the database search were screened for rele-
vance, followed by full-text evaluation of potentially eligible studies. The selected studies 
were critically evaluated and narratively synthesized. 

Data extracted from each included study included study design, study population, 
sample size, type and duration of incretin-based therapy, methods used to assess eating-
related behaviors, and the principal outcomes. 

The characteristics of the included studies are summarized in Table 2, whereas Table 
3 synthesizes the reported effects of GLP-1 RAs and dual GIP/GLP-1 RAs on the analyzed 
behavioral and dietary outcomes. 

Table 2.Characteristics of the studies included in the narrative review. 

Reference Study type Population Intervention Outcomes Measured Methods 

Farr OM et al., 2016 
[21] 

Randomized, 
controlled trial 
(RCT), double-

blind 

Adults with type 
2 diabetes (T2D), 

n = 21  
(48.9 years; 31.5 
kg/m2; men (M): 

50%)) 

Liraglutide 1.8 mg 
once a day (QD) 
(subcutaneous 

(s.c.)); for 17 days 

Appetite,  
brain response to food cues, 

Appetite ratings (visual 
analog scales (VAS)), 
functional magnetic 

resonance imaging (fMRI) 

Tronieri JS et al., 
2019 [22] 

RCT 

Adults with 
obesity,  
n = 113  

(46.7 years; 38.8 
kg/m2; M: 23.9%) 

Liraglutide 3.0 mg 
QD (s.c.) + intensive 
behavioral therapy 

(IBT) 
vs. IBT-alonevs. IBT 
+ liraglutide3.0 mg 

QD (s.c.) + meal 
replacement diet 

for 52 weeks 

Appetite (hunger, fullness),  
food preoccupation, meal 

liking, food craving 
Appetite ratings (VAS) 

Brindisi MC et al., 
2019 [23] 

Real-life clinical 
study 

Adults with T2D 
and 

overweight/obesit
y, n =18 (56.5 

years; 39.2 kg/m2; 
M: 33.3%) 

Liraglutide 1.2 mg 
QD (s.c.) 

for 12 weeks  

Taste perception, Taste 
preference, olfactory food 

liking, and wanting 

Taste preferences, food 
liking/wanting (VAS), 

PrefQuest, Three-Factor 
Eating Questionnaire 

(TFEQ)  

Kadouh H et al., 
2019 [24] 

RCT 

Adults with 
obesity,  
n = 40  

(39.5 years; 35.9 
kg/m2; M: 10%) 

Liraglutide 3.0 mg 
QD (s.c.) 

for 16 weeks 

Appetite ratings (hunger, 
prospective food 

consumption, 
fullness/satiation, maximal 
tolerated volume (MTV)), 

taste preference, 

Appetite (VAS, 
standardized nutrient 
drink test), and taste 

preference scores (VAS), 

Coppin G et al., 
2023 [25] 

RCT, double-
blinding 

Women with 
obesity,  

n =73 
(38.9 years, 35.4 
kg/m2; M: 0%) 

Liraglutide 3.0 mg 
daily (s.c.) 

for 16 weeks 

Food liking, neural response 
to food cues 

Liking ratings; fMRI 
assessment of brain 

response to food stimuli 
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Silver HJ et al., 
2023 [26] 

RCT 

Adults with 
obesity and 
prediabetes,  

n = 88 
(50.3 years; 39.0 
kg/m2; M: 32%) 

Liraglutide 1.8 mg 
QD (s.c.) vs. calorie 

restriction vs. 
sitagliptin (100 

mg/d)  
for 14 weeks 

Appetite (hunger), food 
preferences, dietary intake, 

Appetite ratings and food 
preferences (VAS), three 

24-h diet recalls, 

Richardson KM et 
al., 2025 [27] 

RCT (secondary 
analysis) 

Adults with 
obesity and 
prediabetes,  

n = 70  
(49.4 years; 39.5 
kg/m2; M: 31%) 

Liraglutide 1.8 mg 
QD (s.c.) vs.  

caloric restriction 
vs. dipeptidyl 
peptidase-4 

inhibitor (100 
mg/day)  

for 14 weeks 

Dietary intake, diet quality, 
dietary patterns 

24-h dietary recall,  
Healthy Eating Index 

(HEI)-2020 

Blundell J et al., 
2017 [28] 

RCT, double-
blind, [cross-

over] 

Adults with 
obesity, 
n = 30 

(42 years; 
33.8 kg/m2, M: 

66.6%) 

Semaglutide 1.0 mg 
QW (s.c.) 

for 12 weeks 

Appetite (hunger, fullness, 
satiety, prospective food 

consumption), 
control of eating and food 

craving (over the past week), 
food preference, palatability 

of ad libitum meals, 
ad libitum energy intake 

during lunch meal, 
subsequent evening meal, 

and evening snack box, total 
day-time ad libitum energy 

intake, duration of ad libitum 
lunch, 

Appetite rating (VAS); 
overall appetite 

suppression score (OAS), 
Control of Eating 

Questionnaire (CoEQ), 
palatability (taste, visual 

appearance, pleasantness) 
ratings (VAS), food 

preference and reward 
assessment (The Leeds 
Food Preference Task 

(LFPT)), 
ad libitum meal test; 

Friedrichsen M et 
al., 2021 [29] 

RCT [paralell] 

Adults with 
obesity, 
n = 72  

(42.8 years; 34.4 
kg/ m2, M: 61.1%) 

Semaglutide 2.4 mg 
QW (s.c.)for 20 

weeks 

Appetite (satiety, fullness, 
prospective food 

consumption), 
food cravings,  

control of eating, 
food preference 
energy intake, 

Appetite rating (VAS), 
CoEQ, 

standardized breakfast 
meal test, 

ad libitum lunch meal test; 

Nicolau J et al., 
2022 [30] 

Observational 
prospective 

clinical study 

Adults with 
obesity,  
n = 69 

(43.7 years; 34.3 
kg/ m2, M: 17.3%) 

Semaglutide 1.0 mg 
QW (s.c.) 

for 12 weeks  

Emotional eating, food 
cravings, binge episodes 

The Emotional Eater 
Questionnaire (EEQ), 

binge episodes, and food 
craving (sweet and savory) 

structured interview 

Wharton S et al., 
2023 [10] 

RCT, double-
blind 

Adults with 
overweight/obesit

y, n = 174  
(47 years; 38.7 

kg/m2; M: 22.4%) 

Semaglutide 2.4 mg 
QW (s.c.) + lifestyle 

modification  
for 104 weeks 

Control of eating CoEQ 

Gabe MBM et al., 
2024 [31] 

RCT, double-
blind, 

Adults with 
obesity,  
n = 61  

(44 years; 34.9 
kg/m2; M: 65,6%) 

Semaglutide 50 mg 
QD (oral) for 20 

weeks 

Appetite (hunger, fullness, 
satiety, prospective food 
consumption), control of 

eating, energy intake, and 
amount of food consumed, 

Appetite ratings (VAS) 
after a standardized 
breakfast meal, OAS, 
CoEQ, appeal of the 

standardized breakfast, 
and ad libitum lunch 
(VAS), energy intake 

measurements during ad 
libitum lunch,  
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Jensterle M et al., 
2025 [32] 

RCT, single-
blinded,  

Women with 
obesity and 

PCOS, n = 30 
(33.7 years; 36.4 
kg/ m2, M: 0%) 

Semaglutide 1.0 mg 
QW (s.c.) for 16 

weeks 

Taste perception, brain 
response, gene expression 

analysis 
brain responses to visual cues 

of sweet and savory foods 
and to sweet solution 

dripping (on the tongue) 

Taste recognition strip test; 
tongue biopsy, fMRI; 

Heise T et al., 2023 
[33] 

RCT (secondary 
analysis) 

Adults with T2D 
and obesity, 

n = 117  
(61.7 years; 31.4 

kg/m2; M: 73.5%) 

Tirzepatide 15 mg 
QW(s.c.) vs. 

semaglutide 1.0 mg 
QD (s.c.) 

for 28 weeks 

Appetite (hunger, satiety, 
fullness, and prospective food 
consumption), energy intake, 

Fasting appetite ratings 
(VAS), ad libitum food 
intake during a 45-min 

buffet-style lunch, 

Martin C et al., 
2025 [34] 

RCT (phase 1) 

Adults with 
obesity, 
n = 114  

(44.9 years; 36.2 
kg/m2; M: 15%) 

Tirzepatide 10 mg 
QW (s.c.) vs. 

liraglutide 3.0 mg 
QD (s.c.) vs. 

placebo 
for 6 weeks 

Appetite, 
food craving, energy intake, 

Appetite rating (VAS), 
Food Craving Inventory 

(FCI); Food Craving 
Questionnaire State (FCQ-

S); Power of Food Scale 
(PFS); fRMI, ad libitum 

meal tests, 

Kennedy A et al., 
2025 [35] 

RCT (secondary 
analysis) 

Adults with 
obesity and at 
least one pre-

specified 
metabolic 

impairment, n 
=55  

(37.1 kg/m2; M: 
16%) 

Tirzepatide 15 mg 
QW (s.c.) 

for 18 weeks 
Food craving, food preference 

Food Preference 
Questionnaire (FPQ)FCI, 

Ohwaki et al., 2026 
[20] 

RCT (phase 1) 

Adults with T2D, 
n= 83 (56.1 years; 

27.2 kg/m2; M: 
96.7%) 

Orforglipron 2 or 
3 mg QD for 15 

days (Phase A) and 
12 mg, 24 mg, 45 

mg QD for 84 days 
(Phase B) 

Appetite (hunger, fullness, 
satiety, prospective food 

consumption), energy intake 

Appetite ratings (VAS), 24-
h diet recall; 

Abbreviations: CoEQ—Control of Eating Questionnaire; FCI—food craving inventory; FCQ-S—Food 
Craving Questionnaire State; FPQ—food preference questionnaire; fRMI—functional magnetic reso-
nance imaging; HEI—healthy eating index; IBT—intensive behavioral therapy; LFPT—The Leeds 
Food Preference Task; M—men; MTV—maximal tolerated volume; OAS—overall appetite 
suppression score; PFS—Power of Food Scale; PCOS—polycystic ovarian syndrome; QD—once a day; 
QW—one a week;s.c.subcutaneously; RCT—randomized-controlled trial; TFEQ—Three-factor Eating 
Questionnaire; T2D—type 2 diabetes; VAS, visual analog scale. 

Table 3.Summary of the effects of GLP-1 RAs and dual GIP/GLP-1 RAs on eating-related behaviors 
and dietary outcomes in adults with obesity. 

Referenc
e 

Interve
ntion 

Appetite  
Control of 

Eating 
Food Craving 

Food 
Preference 

Emotion
al Eating 

Taste 
Percepti

on 

Energy 
Intake 

Diet 
Quality 

Macronutrient 
Intake 

Farr OM 
et al., 

2016 [21] 

Lirag-
lutide 

(0.6–1.8 
mg QD 

(s.c.) 
 

↑ fasting 
fullness (p< 

0.006) 

a trend to-
wards less 
pleasant to 
eat food in 
the fasting 

state 

↓inferior parie-
tal cortex 

activation in 
response to 

highly desirable 

NA NA NA NA NA NA 
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for 17 
days 

food cues (p< 
0.001) 

Tronieri 
JS et al., 
2019 [22] 

Lirag-
lutide 
3.0 mg 

QD 
(s.c.) + 
inten-

sive be-
hav-
ioral 

therapy 
(IBT) 

vs. IBT-
alone 

vs. IBT 
+ lirag-
lutide + 
meal re-
place-
ment 
diet 

 
for 52 
weeks 

in 6 and 24 
weeks of in-
tervention: 
greater ↓ in 
hunger (p 
=0.005; p 

=0.018) and 
greater ↑ in 
fullness (p 
=0.001, p = 

0.01) in IBT 
+ liraglutide 

vs. IBT-
alone; 

↔hunger 
and fullness 

between 
IBT-lirag-
lutide and 
IBT—alone 
at weeks 40 

or 52; 
in 6 and 24 

weeks of in-
tervention: 
greater ↓ 

food preoc-
cupation in 
IBT + lirag-
lutide vs. 

IBT-alone (p 
=0.002; p = 
0.045) and 
in multi-

component 
vs. IBS-

alone (p = 
0.001; p= 
0.022);  

IBT-lirag-
lutide par-
ticipants 

did not dif-
fer from 

multi-com-
ponent par-
ticipants in 
changes in 

appetite rat-
ings at any 
assessment; 

NA 

reductions in 
cravings did not 

differ signifi-
cantly among 

any of the 
groups at most 

time points 

↓ meal lik-
ing in mul-
ticompo-

nent 
groups (vs. 
IBT-alone 
through 
week 40; 
and vs. 

IBT-lirag-
lutide 

through 
week 52);  
↔ meal lik-
ing in IBT + 
liraglutide 

(vs. IBT 
alone); in 

IBT + lirag-
lutide and 
IBT-alone 

groups 
meal liking 
increased 
slightly 
over the 
course of 

the 52-
week trial; 

NA NA NA NA NA 
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Brindisi 
MC et al., 
2019 [23] 

Liraglut
ide 1.2 
mg QD 

(s.c.) 
for 3 

months 

↓ hunger (p 
=0.009) 

NA 

↓ wanting for 
sweet foods (p = 

0.004); 
↔ wanting for 

fatty foods 

↓ prefer-
ence for 

fatty foods 
(fatty-

salty,p= 
0.02; fatty-
sweet,p= 

0.04);  
↔ prefer-
ence for 
sweet 
foods;  

↓preference 
for fat cake 
(borderline, 

p = 0.051) 

NA 

↑sweet 
taste sen-
sitivity (p 
= 0.009); 
↑ bitter 

taste sen-
sitivity (p 

= 0.04); 
↔ salty 

taste sen-
sitivity; 

NA NA NA 

Kadouh 
H et al., 
2020 [24] 

Liraglut
ide 3 

mg QD 
(s.c.) 

 
for 16 
weeks 

↓ overall 
appetite (p 

= 0.08),  
↓ maximal 
tolerated 
volume 

(MTV) (p = 
0.054),  

↓ prospec-
tive food 
consump-
tion (p = 

0.03),  
↑ perceived 
fullness (p = 

0.02) vs. 
placebo 

NA NA 

↓ prefer-
ence to 

sweet (p = 
0.02), salty 
(p = 0.005), 
savory (p = 

0.006) or 
fatty food 
(p = 0.002); 

NA NA NA NA NA 

Coppin 
G et al., 

2023 [25] 

Liraglut
ide 3.0 

mg 
QD(s.c.) 

 
for 16 
weeks 

NA NA NA 

↔ food lik-
ing; ↔in 

reward-re-
lated neu-

ral re-
sponses 

NA NA NA NA NA 

Silver HJ 
et al., 

2023 [26] 

Liraglut
ide 1.8 
mg QD 
(s.c.) vs. 
calorie 
restricti
on vs. 

sitaglipt
in (100 
mg/d) 
for 14 
weeks 

↑ fullness (p 
= 0.003), ↔ 

hunger, 
prospective 
food con-
sumption;  
↔ satisfac-

tion 

NA 

↔ desire for 
sweet and sa-
vory foods; ↔ 

desire for 
fatty/salty foods 

NA NA NA 

↓ energy 
intake 

(−293.8 kcal) 
(no 

significant 
vs. 

comparators
) 

NA 

↔ fat;  
↔ carbohy-

drates; ↔ pro-
tein;  

↔ total and 
added sugars 

Richards
on KM et 

Lirag-
lutide 

NA NA NA NA NA NA 
↓ energy 

intake (−284 
↔in HEI-

2020 score, 
↔ in marco- 

and 
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al., 2025 
[27] 

1.8 
mg/day 

 
for 14 
weeks 

kcal) (trend, 
p = 0.062) 

(no 
significant 

vs. 
comparators

) 

but 
negative 

changes in 
HEI-added 
sugar score 

(trend) 

micronutrients 
intake 

Blundell 
J et al., 

2017 [28] 

Semagl
utide 

1.0 mg 
QW 
(s.c.) 

 
for 12 
weeks 

↓ appetite 
(higher fast-
ing overall 

appetite 
suppression 

scores in 
semag-

lutide; in-
creasing 

difference 
towards the 
end of the 5 
h postpran-

dial pe-
riod); ↓ 
hunger,  

↓ meal du-
ration 

improved 
control of 
eating, in-

cluding con-
trol of meal 
portion size 

↓ food cravings; ↓ desire for sa-
vory foods, ↓ pleasantness 

of food 

↓ prefer-
ence for 

high-fat sa-
vory foods 
(↓ explicit 
liking of 

high-fat sa-
vory foods 
(p = 0.0016), ↓ implicit 
wanting of 
high-fat sa-
vory foods 
(p = 0.0203), 
and low-fat 
and sweet 
foods (p = 
0.0401)), 
↔explicit 
liking of 
high-fat 
sweet 

foods, low-
fat foods, 
and im-

plicit want-
ing of high-

fat sweet 
foods and 
low-fat sa-
vory foods, 
no signifi-
cant differ-
ence in pal-

atability 
ratings be-

tween 
semag-

lutide and 
placebo for 

both ad 
libi-

tumlunch 
and even-
ing meal, 
except for 
taste of the 
ad libitum 

NA NA 

↓ad libitum 
energy in-

take during 
lunch 

(−299.8 kcal; 
p< 0.0001) 

and during 
the subse-

quent even-
ing meal 

(−175.6 kcal; 
p = 0.0401; 
18%) and 

snacks 
(−245.5 kcal; 
p = 0.0034; 
22%), 24% 

reduction in 
total energy 
intake across 

all ad libi-
tum meals 
throughout 

the day 
(−725,1 kcal; 
p< 0.0001), 

lower intake 
from high-

fat and non-
sweet foods 
(−88.0 kcal; p 

= 0.0184; 
35%) in the 
ad libitum 

evening 
snack box, 
↔in energy 
intake from 

low-fat 
foods or 

high-fat and 
sweet foods 

NA 

↔ in macronu-
trient composi-
tions of foods 
consumed in 

the ad libitum 
evening meal 
and evening 
snack (58 E% 

fat, 23 E% pro-
tein, 19 E% car-

bohydrate); 
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lunch (p = 
0.0398) and 
visual ap-

pearance of 
the ad libi-
tum even-
ing meal 

(p = 0.0432). 

Friedrich
sen M et 
al., 2021 

[29] 

Semagl
utide 

2.4 mg 
QW 
(s.c.) 

 
for 20 
weeks 

↓ appetite 
(higher 
overall 

postpran-
dial appe-
tite sup-
pression 
score in 
semag-

lutide vs. 
placebo (p 
= 0.001), ↓ hunger 
and pro-
spective 

food con-
sumption, ↑ fullness 
and satiety 
(versus pla-

cebo, all 
p<0.02). 

better con-
trol of eating 

in semag-
lutide vs. 
placebo;  ↑ fullness 

and content-
ment in 

semaglutide 
compared 
with pla-

cebo 
(p<0.05), 

fewer/weaker 
food cravings in 
semaglutide vs. 

placebo 
(p<0.05); ↓ in desire and 

craving for sa-
vory foods, de-
sire for sweet 

foods, and crav-
ing for dairy 
foods (versus 
placebo, all 

p<0.05). 

NA NA NA 

approx. 35% 
lower ad 

libitum en-
ergy intake 

during 
lunch in 

semaglutide 
vs. placebo 
(414.6 kcal 
vs. 639,15 

kcal; 
p<0.0001); ↓ energy in-

take during 
lunch 

(−376.7 kcal 
in semag-
lutide vs. 
−152.1 kcal 
in placebo; 
p< 0.0001) 

NA NA 

Nicolau J 
et al., 

2022 [30] 

Semagl
utide 

1.0 mg 
QW 
(s.c.) 

 
for 12 
weeks 

NA NA 

↓ sweet cravings 
(49.3% vs. 
21.7%; p< 

0.0001) and sa-
vory cravings 

(53.6% vs. 
14.5%; p< 

0.0001) 

NA 

↓ emo-
tional 
eating 
(72.5% 

vs. 11.5%; 
p< 0.001), ↓ external 

eating 
(27.5% 

vs. 10.1%; 
p< 0.001), ↓ binge 
episodes 
(47.8% 

vs. 10.1%; 
p< 

0.0001), 

NA NA NA NA 

Wharton 
S et al., 

2023 [10] 

Semagl
utide 

2.4 mg 
QW 

(s.c.) + 
lifestyle 
modific

ation 

↓ hunger 
and ↓ full-

ness at 
week 20 
(p < 0.001 
for both) 

↑craving 
control;  

↑ control of 
eating;  

↓ difficulty 
resisting 
cravings 

(weeks 20–

↓craving for sa-
vory foods at 
weeks 20, 52, 

and 104 
(p<0.01),  ↓ craving for 

sweet foods at 

NA NA NA NA NA NA 
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for 104 
weeks 

104) (all p< 
0.05). 

weeks 20 and 52 
(p< 0.05);  ↓ desire to eat 

salty and spicy 
foods;  ↓ cravings for 

dairy and 
starchy foods at 
104 weeks (all 

p< 0.05) 

Gabe 
MBM et 
al., 2024 

[31] 

Semagl
utide 50 
mg QW 

(oral) 
 

for 20 
weeks 

↓ appetite 
(higher 
OAS vs. 
placebo) ↓ hunger 
and pro-
spective 

food con-
sumption, ↑ fullness 
and satiety 

improve-
ment in con-
trol of eating

lower desire for 
sweet and sa-
vory foods, 

fewer cravings 
for sweet, dairy, 
starchy, and sa-
vory foods vs. 

placebo 

NA NA NA 

↓ ad libitum 
energy in-

take during 
lunch 

(−185.8 kcal, 
−33% vs. 

+55.2 kcal, 
+6.2% in pla-

cebo) ↓ food con-
sumption 

NA NA 

Jensterle 
M et al., 
2022 [32] 

Semagl
utide 

1.0 mg 
QW 
(s.c.)  

 
for 16 
weeks 

NA NA 

↓ reward-re-
lated response 
to visual food 
cues, particu-

larly to calorie-
dense, sweet, 
and savory 

foods);  
↑ cortical re-

sponse to sweet 
taste after a 
meal (all p< 

0.005) 

NA NA 

↑ taste 
recogniti

on, 
modula-
tion of 

taste sig-
naling–
related 

gene ex-
pression 

NA NA NA 

Heise T 
et al., 

2023 [33] 

Tirzepa
tide 15 

mg QW 
(s.c.) vs. 
semagl
utide 

1.0 mg 
QW 
(s.c.) 

 
for 28 
weeks 

↓ appetite 
in the 

tirzepatide 
and 

semaglutid
e group (p 

<0.001; 
no 

difference 
in appetite 

score 
reduction 

between the 
tirzepatide 

and 
semaglutid

e groups 
(p= 0.260); ↑ satiety 

and fullness 
and ↓ 

NA NA NA NA NA 

↓ energy 
intake in 

tirzepatide 
(−348.4 kcal) 

and 
semaglutide 

(−284.1) 
group vs. 
placebo 

(−38.6 kcal; 
both p< 
0.001); 

Reduction in 
energy 

intake was 
numerically, 
but not sig-
nificantly, 

greater with 
tirzepatide 

versus 

NA NA 
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hunger and 
prospective 
food control

in the 
tirzepatide 

and 
semaglutid

e groups 

semaglutide 
(p = 0.187) 

Martin C 
et al., 

2025 [34] 

Tir-
zepatid
e 10 mg 
QW vs. 
placebo 

vs. li-
rag-

lutide 
3.0 mg 

QD  
 

for 6 
weeks 

↓ overall 
appetite), 
hunger, 

prospective 
food con-
sumption 

(all, 
p<0.001),↑ 
satiety (p< 
0.01), and 
fullness 

(p<0.001) in 
tirzepatide, 
↓ overall 
appetite, 
hunger, 

prospective 
food con-
sumption 

(all, p< 
0.01), 

↔ in satiety 
and fullness 

in 
liraglutide 

↓lack of eat-
ing control 

in tir-
zepatide 

and lirag-
lutide (both, 

p< 0.01),  
↓ 

disinhibition 
(tendency to 
overeat) in 
tirzepatide 
(0.0001) but 
not in the 
liraglutide 
group (p = 

0.0711); 
↔cognitive 
restraint in 
tirzepatide 

and 
liraglutide 
group (in 
liraglutide 

trend p 
=0.0723),  ↓ BIS in 

tirzepatide 
(p = 0.0084), 
but not in 
liraglutide 

0.3167) 

↓ overall food 
craving (FCI), 

FCQ-S, ↓ physi-
ological hunger 
(both, p = 0.001), 
in tirzepatide, ↓ overall food 

craving (p< 
0.01), FCQ-S, 

and physiologi-
cal hunger (p< 
0.01) in lirag-

lutide, 
↓ desire to eat in 
tirzepatide (p< 

0.001) and lirag-
lutide (p< 0.01); 
↓anticipation of 

positive and 
negative rein-

forcement in tir-
zepatide (both, 
p< 0.001) and li-

raglutide (p< 
0.01 and p< 0.05, 

respectively); 
Greater im-

provement in 
overall craving, 
FCQ-S, and de-
sire to eat in tir-
zepatide vs. li-

raglutide. 
Greater de-

crease in overall 
food craving, 
FCQ-S, in the 
tirzepatide vs. 
the liraglutide 

group. 
 ↓ fMRI BOLD 

for high-
fat/high sugar 

foods activation 
in the orbito-
frontal cortex, 

↓ craving 
for sweets, 
high-fats, 
high-fat 

foods, and 
and carbo-

hy-
drates/starc

hes 
(all, p< 

0.001) in 
tirzepatide; 

 
↓ craving 

for sweets, 
high-fats, 

CHO/starc
hes (all, p< 
0.05), and 
high-fat 

foods (p< 
0.01) 

< 0.001) in 
liraglutide; 

 
↔ craving 
for vegeta-

bles and 
fruits in tir-

zepatide 
and lirag-

lutide; 
 

↓ overall 
food 

responsive
ness (PFS) 

and 
responsive

ness for 
food 

available, 
food 

present, 
and food 
tasted in 

tirzepatide 

↓ Eating 
to relieve 
negative 
emotions 
(↓ FCQ-S 
negative 

reinforce-
ment) 

NA 

↓ energy in-
take at lunch 

in tir-
zepatide 

(−658 kcal) 
and lirag-

lutide (−315 
kcal) group 
vs. placebo 

(both 
p<0.001); 

Significant 
greater re-
duction in 
energy in-
take in tir-

zepatide vs. 
liraglutide 
(p< 0.001) 

NA 

↓ intake of fat, 
carbohydrates/s

ugar, protein 
(in ad 

libitummeals) 
in tirzepatide 

and liraglutide 
groups 
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cingulate gyrus, 
hippocampus, 

and medial 
frontal gyrus in 

tirzepatide 

(all, p = 
0.001), 
↓ overall 

food 
responsive
ness (PFS) 
(p< 0.05) 

and 
responsive

ness for 
food 

available 
(p< 0.001) 
and food 
tasted (p< 

0.05) in 
liraglutide 

Kennedy 
A et al., 

2025 [35] 

Tirzepa
tide 15 

mg QW 
(s.c.) 

 
for 6 

weeks 

NA NA 

↓overall food 
cravings, 

↓ craving for 
sweets, carbo-

hydrates 
(CHO)/starches, 

and fast-food 
fats (p < 0.05), 
↔ preferences 
for high-fat or 

fruits and vege-
tables 

↓ 
preference 
for high-fat 
and high-

simple 
sugar and 

high-
fat/high-
simple 

sugar foods 
(p <0.001), 
↔ prefer-

ence for fat 
(p =0.0594) 

NA NA NA NA 
NA 

 

Ohwaki 
et al., 

2026 [20] 

Orfor-
glipron 

2 or 
3 mg 

QD for 
15 days 
(Phase 
A) and 
12 mg, 
24 mg, 
45 mg 
QD for 
84 days 
(Phase 

B) 

↓ hunger 
and pro-
spective 

food con-
sumption  
↑ fullness 
↔ satiety 

NA NA NA NA NA 

↓ in energy 
intake (but 

no data 
about p 
value) 

NA NA 

Meal timing, meal structure and ultra-processed food intake have not been assessed in analyzed stud-
ies; ↑ increase; ↓ decrease;↔ no significant change; Abbreviations: CHO—carbohydrates; FCI—food 
craving inventory; FCQ-S—Food Craving Questionnarie State; fRMI—functional magnetic resonance 
imaging; HEI—healthy eating index; IBT—intensive behavioral therapy; MTV—maximal tolerated 
volume; NA—not applicable; OAS—overall appetite suppression score; PFS—Power of Food Scale; 
QD—once a day; QW—one a week;s.c.—subcutaneously. 



Nutrients 2026, 18, 3800 15 of 27 
 

https://doi.org/10.3390/nu18223800 

Because the objective of this study was to provide a comprehensive narrative synthe-
sis of the available clinical evidence rather than to conduct a systematic review or meta-
analysis, no formal assessment of methodological quality or risk of bias was performed. 

3. Results 
3.1. Characteristics of Included Studies 

A total of 17 studies published between 2016 and 2026 met the eligibility criteria and 
were included in the narrative synthesis. Their characteristics are summarized in Table 2. 

Most studies were RCTs, including double-blind, single-blind [32], crossover [28], 
phase 1 [20,34], and secondary-analysis designs [27,33,35]. Two studies were observa-
tional or real-life clinical studies [23,30]. 

Sample sizes ranged from 18 to 174 participants [10,23], and the study populations 
primarily comprised adults with overweight/obesity [10,22,24,25,29–31,34] or with over-
weight/obesity and obesity-related metabolic diseases, such as pediabetes [26,27], T2D 
[20,21,23,33], polycystic ovary syndrome [32], or other pre-specified metabolic impair-
ment [35].  

Liraglutide was evaluated in seven studies [21–27], with doses ranging from 1.2 to 
3.0 mg/day and intervention periods of 12–52 weeks, whereas semaglutide was 
investigated in six studies [10,28–32] using subcutaneous doses of 1.0–2.4 mg/week or an 
oral dose of 50 mg/day, with intervention periods ranging from 12 to 104 weeks. 
Tirzepatide was assessed in three studies, using doses ranging from 10 to 15 mg/week 
[33–35], with intervention periods of 6–28 weeks. One phase 1 study evaluated oral 
orforglipron at different doses over 15- and 84-day treatment periods [20]. 

Several studies included active comparators or adjunctive interventions, such as 
intensive behavioral therapy (IBT) [22], caloric restriction [26,27], lifestyle 
modification[10], or other glucose-lowering medications [26,27]. 

The outcomes assessed varied across studies but predominantly focused on appetite 
and eating-related responses. Appetite-related measures included hunger, fullness, 
satiety, prospective food consumption, and overall appetite suppression, most commonly 
assessed using visual analogue scales and standardized meal or nutrient-drink tests. 
Other frequently investigated domains included food cravings, control of eating, food 
preferences, food liking and palatability, dietary intake, and energy intake. Several studies 
additionally assessed eating behavior using validated questionnaires, including the 
Control of Eating Questionnaire (CoEQ), Three-Factor Eating Questionnaire (TFEQ), 
Emotional Eater Questionnaire (EEQ), Food Craving Inventory (FCI), Food Preference 
Questionnaire (FPQ), and Leeds Food Preference Task (LFPT) [23,28–31]. Objective or 
neurobehavioral measures included ad libitum meal tests, dietary recalls, functional 
magnetic resonance imaging (fMRI) [25,32], and, in one study, taste recognition testing 
and gene expression analysis [32]. 

3.2. Appetite 

One of the most consistently reported effects of incretin-based anti-obesity 
pharmacotherapy is appetite reduction. Many AOMs act through central and peripheral 
pathways involved in appetite regulation, leading to increased satiety and reduced 
hunger signals. 

In a 16-week RCT, liraglutide 3 mg QD (s.c.), combined with dietary and behavioral 
counseling, was associated with lower prospective food consumption and greater per-
ceived fullness compared to placebo. Trends toward reduced overall appetite (p = 0.08) 
and lower maximal tolerated volume during the standardized drink test (p = 0.054) were 
also observed, although these differences did not reach statistical significance. Similarly, 
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Tronieri et al. [22] demonstrated that intensive behavioral therapy (IBT) combined with 
liraglutide 3.0 mg QD was associated with a greater reduction in hunger and food preoc-
cupation, as well as a greater increase in post-meal fullness, compared with IBT alone. 
These improvements persisted through week 24;however, between-group differences in 
appetite-related outcomes were no longer observed at week 52. Silver et al. [26] 
demonstrated a significant increase in fullness (p = 0.003) and a reduction in prospective 
food consumption (p= 0.02) in adults with obesity and prediabetes treated with liraglutide 
1.8 mg QD (s.c.). 

Evidence from RCTs demonstrated that semaglutide also improved multiple dimen-
sions of appetite regulation. Across studies assessing appetite, most interventionsdemon-
strated that semaglutide administration was associated with reduced appetite and hun-
ger, accompanied by increased satiety and fullness [10,28,29,31]. Moreover, a decrease in 
prospective food consumption [29] was also observed, indicating a diminished antici-
pated desire to eat. These effects were evident after subcutaneous and oral administration 
of semaglutide at doses of 1.0 mg QW and 2.4 mg QW. Interestingly, in the study by Whar-
ton et al. [10], treatment with semaglutide 2.4 mg QW led to a significant reduction in 
hunger and an increase in fullness at week 20; however, these changeswere no longer sig-
nificant at weeks 52 and 104. 

In a study by Martin et al. [34], 6 weeks of tirzepatide 10 mg QW (s.c.) led to highly 
significant reductions in overall appetite, hunger, and prospective food consumption, as 
well as increases in satiety and fullness. In the same study, positive effects of liraglutide 3 
mg QD (s.c.) on overall appetite suppression, hunger, and prospective food consumption 
were also demonstrated; these effects were smaller than those observed in the tirzepatide 
group. Appetite suppression after 28 weeks of semaglutide 1.0 mg QW (s.c.) or tirzepatide 
15 mg QW (s.c.) treatment, as well as improvement in hunger, prospective food consump-
tion, satiety, and fullness, has also been observed in Heise et al. [33]. 

Objective assessments further supported these findings, demonstrating reduced ad 
libitumenergy intake and food consumption during the standardized meal test. Although 
the magnitude of these effects varied across studies, the direction of change was 
remarkably consistent, suggesting a sustained improvement in appetite regulation with 
GLP-1 RA and dual GIP/GLP-1 RA treatment. 

3.3. Food Craving, Emotional Eating,and Control of Eating 

Several studies have reported improvements in food craving and eating control 
during GLP-1 RAs and dual GIP/GLP-1 RAs. 

Liraglutide has been associated with reductions in food-related preoccupation. 
Brindishi et al. [23] reported decreasedwanting for sweet foods and recalled liking for 
fatty foods in adults with T2D and obesity treated with liraglutide. Similarly, Tronieri et 
al. [22] found that IBT combined with liraglutide 3.0 mg QD resulted in a greater reduction 
in food preoccupation than IBT alone at weeks 6 and 24; however, this effect was no longer 
evident at week 52. Importantly, reductions in craving frequency did not consistently dif-
fer between treatment groups, suggesting that the effects of liraglutide on food-related 
preoccupation and craving may not be sustained over longer treatment periods. In con-
trast, Silver et al. [26] did not observe significant effects of liraglutide on the desire for 
sweet or savory foods. Neuroimaging studies provide additional evidence that liraglutide 
may influence responses to food-related cues. Farr et al. [21] demonstrated a significant 
reduction in activation of the inferior parietal cortex in response to highly desirable food 
cues following short-term liraglutide treatment. 

Evidence for semaglutide similarly suggests effects on several dimensions of eating 
behavior, including improved control of eating [10,28,29,31] and reductions in craving for 
specific food categories [10,28–32]. 
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Blundell et al. [28] reported improved control over eating, including better control of 
meal portion size,accompanied by reductions in food cravings, desire for savory foods, 
and the pleasantness of food inindividuals treated with semaglutide 1.0 mg QW (s.c.). 
Reductions in cravings for savory and sweet foods following semaglutide treatment have 
also been observed in other studies [32–34,37], while some studies have reported reduc-
tions in cravings for dairy, spicy, or starchy foods [10,29]. In addition, Jensterle et al. [32] 
reported that semaglutide 1.0 mg QW (s.c.) altered taste perception and neural responses 
to food cues in women with obesity and polycystic ovary syndrome (PCOS), including 
reduced reward-related brain activation in response to visual food cues. 

Tirzepatide has also demonstrated effects on food craving. Kennedy et al. [35] 
reported significant reduction inoverall food craving, particularly for sweets, 
carbohydrates/starches and fast-food fats. Martin et al. [34] evaluated the multi-dimen-
sional effect of 6-week tirzepatide or liraglutide administration on specific behavioral do-
mains, and reported distinct therapeutic profiles for both incretin-based agents across 
craving, eating control, and emotional eating. In this study, tirzepatideat a dose of 10 mg 
QW (s.c.) demonstrated a markedly superior efficacy profile compared to liraglutide 3 mg 
QD (s.c.). Compared to placebo, both therapies significantly reduced overall cravings, but 
tirzepatide exerted a more profound suppressive effect on the physiological dimensions 
of craving, significantly mitigating the rewarding aspects of cravings, such as the general 
desire to eat and the anticipation of positive reinforcement. The observed reductions in 
psychological cravings were further supported by neurobiological data. At week 6, tir-
zepatide demonstrated a significant advantage over liraglutide by selectively decreasing 
brain BOLD fMRI activation in response to high-fat, high-sugar food stimuli within key 
reward-processing regions, including the medial frontal gyrus, cingulate gyrus, and or-
bitofrontal cortex. In contrast, liraglutide failed to induce any significant changes in brain 
activation to these hyper-palatable food cues compared to placebo [34]. 

Regarding the control of eating, both interventions exerted distinct temporal effects 
on dietary restriction and behavioral governance. In week 6, cognitive restraint levels 
remained statistically unchanged from baseline in tirzepatide and liraglutide groups, but 
a trend towards an increase was observed in liraglutide (p = 0.0723). Interestingly, a time-
dependent divergence was observed earlier, after 3 weeks of administration, while a 
significant increase in cognitive restraint was achieved in liraglutide (dose 1.8 mg QD 
(s.c.)). 

Emotional eating represents another potentially relevant behavioral domain, 
although the evidence is more limited than for food craving. 

Nicolau et al. [30] reported significant reductions in emotional eating among 
individuals treated with semaglutide compared with baseline measures. In this 
prospective observational clinical study, administration of semaglutide 1.0 mg QW (s.c.) 
for 3 months resulted in reduced proportion of participant with abnormal eating patterns, 
including emotional eating (72.5% vs. 11.5%; p< 0.001), external eating (27.5% vs. 10.1%; 
p< 0.001); and binge episodes (47.8% vs. 10.1%; p< 0.0001) [30]. In the study byMartin et al. 
[34], 6 weeks of tirzepatide treatment also reduced disinhibition (decreased tendency to 
overeat in response to emotional or external cues). By contrast, the reduction in disinhibi-
tion observed in the liraglutide group did not reach statistical significance at week 6, re-
maining as a non-significant trend. 

Overall, the available evidence suggests that semaglutide and tirzepatide may reduce 
emotional eating, whereas the effect of liraglutide remains inconclusive, and no study has 
specifically evaluated liraglutide in this context. 
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3.4. Food Preference and Taste Perception 

Evidence regarding the effects of GLP-1 RAs and dual GIP/GLP-1 RAs on food 
preference patterns and taste perception remains limited. 

In Kadouh et al. [24] study, 16 weeks of liraglutide 3.0 mg QD reduced preferences 
for sweet (p = 0.02), salty (p = 0.005), savory (p= 0.006), and fatty foods (p= 0.002), suggesting 
a reduction in preference for highly palatable foods. Similarly, a significant reduction in 
preference for fatty foods, including both fatty-salty and fatty-sweet foods, accompanied 
by increased sweet and bitter taste sensitivity after liraglutide treatment was observed by 
Brindishi et al. [23]. Contrary, Tronieri et al. [22] observed no significant differences be-
tween IBT-liraglutide and IBT-alone groups in meal liking, indicating that liraglutide has 
no sustained effect on the hedonic evaluation of meals over the 52-week intervention. 
Consistently, Coppin et al. [25] reported no differences in self-reported food liking or re-
ward-related brain activation following liraglutide treatment compared to placebo. 

Across studies on semaglutide, RCTs conducted by Blundell et al. [28] reported re-
duced desire for highly palatable foods, particularly sweet, savory, starchy, and dairy 
products during treatment. In women with obesity and PCOS [32], semaglutide improved 
overall recognition of basic tastes, accompanied by altered expression of taste signaling–
related genes in tongue tissue. Semaglutide also reduced putamen activation in response 
to calorie-dense sweet and savory food cues and modulated cortical responses to sweet 
taste stimuli, suggesting changes in sensory processing of food. 

Tirzepatide therapy has also been associated with shifts in food preference. The study 
by Martin et al. [34]demonstrated a shift in food preferences toward nutrient-dense 
choices under both treatments, driven by a selective reduction in hedonic desires for tir-
zepatide and liraglutide treatments. In this study, tirzepatide 10 mg QW (s.c.) and lirag-
lutide 3 mg QD (s.c.) led to significant reductions in cravings for sweets, high-fat foods, 
and carbohydrates/starches, with no significant effects on cravings for vegetables and 
fruits. This shift in food preferences was accompanied by a marked downregulation of 
environmental food responsiveness, as measured by the Power of Food Scale (PFS). Sim-
ilarly, Kennedy et al. [35] described decreased preference for high-fat and high-simple 
sugar and high-fat/high-simple sugar foods after tirzepatide treatment. 

These findings suggest that pharmacotherapy may influence sensory and hedonic 
responses to food, potentially contributing to reduced intake of calorie-dense foods. 

3.5. Dietary Intake, Energy Intake,and Diet Quality 

Among the analyzed studies, only a few evaluated the effects of GLP-1 RAs and dual 
GIP/GLP-1 RAs on changes in the energy and nutritional value of the diet. 

Silver et al. [26] reported that participants receiving liraglutide reduced their energy 
intake (about 300 kcal); however, the reduction was comparable to that observed in the 
calorie restriction and sitagliptin groups. Additionally, no significant changes in 
macronutrient distribution or total and added sugar intake were observed with liraglutide 
treatment. Similarly, secondary analysis of an RCT by Richardson et al. [27] revealed that 
participants receiving liraglutide reduced their energy intake (about 300 kcal); however, 
the magnitude of the reduction was comparable to that observed in the calorie restriction 
and dipeptidyl peptidase-4 inhibitor groups. In this study, liraglutide did not significantly 
alter dietary macronutrient distribution, total and added sugar intake, or overall diet 
quality, although participants across groups failed to meet recommended intakes for 
several vitamins and minerals. Only a small proportion of individuals in the liraglutide 
group achieved recommendations for vitamin D (9%), fiber (18%), potassium (8%), 
vitamin E (21%), vitamin C (35%), calcium (41%), and magnesium (41%), indicating 
potential risk of inadequate micronutrient intake. 
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Other incretin-based therapies have shown comparable effects. In the study by Blun-
dell et al. [28], semaglutide significantly reduced ad libitum energy intake compared with 
placebo, with lower energy consumption observed at lunch, the evening meal, and during 
snacks, resulting in a 24% reduction in total daily energy intake. In addition, intake of 
high-fat, non-sweet foods during the evening snack was reduced, whereas no significant 
differences were observed for low-fat foods or high-fat sweet foods. Similarly, Friedrich-
sen et al. [29] in an RCT reported that treatment with semaglutide (2.4 mg weekly) resulted 
in a significantly lower ad libitumenergy intake at lunch compared with placebo, with 
participants receiving semaglutide consuming approximately 35% fewer calories during 
ad libitum meals. 

Heise et al. [33] observed significant reductions in energy intake in patients treated 
with tirzepatide (−348.4 kcal) or semaglutide (−284.1 kcal), but reductions in energy intake 
were numerically, but not significantly, greater with tirzepatide compared to semaglutide 
(p = 0.187). Similarly, Martin et al. [34] demonstrated that both tirzepatide and liraglutide 
significantly reduced energy intake during standardized meal tests, but the reduction in 
energy intake was significantly greater with tirzepatidethan with liraglutide (−658 kcal vs. 
−315 kcal; p< 0.001). In this study, a reduction in energy intake was associated with a sig-
nificant reduction in fat, protein, and carbohydrates in both groups. 

Overall, available evidence suggests that incretin-based therapies consistently reduce 
energy intake, with more pronounced and statistically significant effects observed versus 
placebo, whereas in trials using active comparators such as caloric restriction, reductions 
in energy intake appear broadly comparable between treatment groups. However, evi-
dence regarding their effects on dietary nutritional value and overall diet quality remains 
limited, highlighting the need for further research in this area. 

4. Discussion 
The available clinical evidence indicates that GLP-1 receptor agonists and dual GLP-

1/GIP receptor agonists affect eating behavior, involving not only reductions in hunger 
and a greater feeling of satiety but also influencing interconnected aspects of appetite reg-
ulation, including food cravings, emotional eating,energy intake,taste perception,and, po-
tentially, food preferences. These effects seem clinically relevant since reductions in en-
ergy intake constitute an important component of pharmacologically induced weight loss, 
while changes in the hedonic value of food may facilitate sustained reductions in the con-
sumption of energy-dense foods [10]. 

The results of this narrative review indicate that most AOMs (liraglutide, semag-
lutide, tirzepatide) increase satiety and reduce hunger signals through central and periph-
eral pathways involved in appetite regulation. Beyond appetite, GLP-1RAs appear to 
modify the motivational and hedonic aspects of eating. Semaglutide treatment has been 
associated with a lower relative preference for high-fat foods, as well as reductions in food 
cravings and food preoccupation [28]. Similar effects have been described with liraglutide. 
In individuals receiving liraglutide together with intensive behavioral therapy, hunger 
and food preoccupation decreased, and post-meal fullness increased more than with be-
havioral therapy alone during the earlier stages of treatment [22]. However, meal liking 
did not consistently change, suggesting that the medications may reduce motivation to 
eat without making food universally less pleasant. Nevertheless, these behavioral adap-
tations may subsequently affect dietary quality and nutritional adequacy. While incretin-
based therapies may directly reduce appetite, food cravings, and food preoccupation, be-
havioral interventions may facilitate the translation of these physiological effects into 
more sustainable changes in eating habits. Consequently, some of the observed improve-
ments in eating behavior may reflect the complementary effects of pharmacotherapy and 
behavioral support. This interaction may be particularly relevant for long-term weight 
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management, as behavioral strategies can promote self-monitoring, reinforce healthy eat-
ing patterns, and support adherence to dietary recommendations over time. 

Changes in food preference and taste perception represent another potentially im-
portant mechanism of AOM action. It is suggested that GLP-1RAs may reduce the desire 
for highly palatable foods, particularly those rich in fat, sugar, or both.A study by Jamshed 
et al. [36] examined the effects of caloric restriction (CR) on appetite and cravings after 24 
h of caloric deprivation. Findings revealed that individuals reported heightened cravings 
for high-calorie foods, particularly chocolate and sweet snacks. This suggests that even 
short-term caloric restriction can intensify feelings of hunger and amplify the desire for 
"forbidden" foods. Additionally, a long-term study on CR found that participants follow-
ing a CR diet exhibited a skewed perception of food intake and often underestimated total 
caloric intake. In the study conducted by Dorling JL et al. [37], the impact of energy re-
striction - whether through intermittent or continuous dieting - on the constructs of 'liking' 
(pleasure derived from eating) and 'wanting' (motivation for food) was assessed. The pri-
mary outcome demonstrated a reduction in 'liking,' but a relatively stable level of desire 
for food, indicating that overall food cravings remained consistent despite changes in 
pleasure. Thus, it seems that CR may potentially disturb food preferences. On the con-
trary, the use of AOMs may influence sensory and hedonic responses to food, potentially 
contributing to reduced intake of calorie-dense foods. A study by Martin et al. [34] demon-
strated that both tirzepatide and liraglutide medications selectively downregulate the de-
sire for highly palatable, energy-dense foods without diminishing the appeal of healthier 
options. It should be noted that,while evidence supporting the effects of incretin-based 
therapies on appetite and energy intake is relatively consistent across studies, findings 
regarding food preferences and taste perception remain more heterogeneous. Differences 
in study design, intervention duration, and assessment methods may partly explain these 
inconsistencies. 

Emotional eating refers to the tendency to consume food in response to emotional 
states rather than physiological hunger. This behavior is frequently observed in individ-
uals with obesity and may contribute to overeating and difficulties in weight manage-
ment. The available evidence suggests that semaglutide and tirzepatide may also reduce 
emotional eating, whereas the effect of liraglutide remains inconclusive, and no study has 
specifically evaluated liraglutide in this context.The mechanisms underlying these effects 
remain incompletely understood. However, growing experimental evidence suggests that 
incretin-based therapies may influence neural pathways involved not only in appetite 
regulation but also in food reward and motivational eating. Animal studies have 
demonstrated GLP-1 receptor signaling within brain regions associated with reward 
processing, including the nucleus accumbens, where activation of GLP-1 pathways 
reduces food intake and the rewarding value of palatable foods. These findings suggest 
that reductions in emotional eating may reflect not only decreased physiological hunger 
but also attenuated reward-driven and cue-induced eating behaviors. Given the 
important role of emotional eating in overeating and weight regain, modulation of food 
reward pathways may represent an additional mechanism contributing to the therapeutic 
effects of incretin-based therapies [38–40]. 

Despite growing evidence demonstrating the effects of anti-obesity medications on 
appetite and food cravings, relatively few studies have examined their impact on overall 
diet quality and nutrient intake. Understanding these aspects is important because 
changes in appetite and food preferences may influence dietary patterns and nutritional 
adequacy. A better understanding of these behavioral responses may also have implica-
tions beyond dietary management alone. Individuals whose obesity is characterized by 
increased appetite, heightened food reward, frequent cravings for energy-dense foods, or 
maladaptive eating behaviors may potentially represent subgroups particularly 
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responsive to incretin-based therapies. Although further validation is required, such char-
acteristics may eventually support a more individualized approach to obesity treatment 
and dietary counseling. 

During pharmacotherapy for obesity, treatment should be combined with lifestyle 
interventions, particularly dietary therapy. Therefore, appropriate dietary management is 
crucial, especially in the context of the individual pharmacotherapy course and the pa-
tient's clinical status. The diet should be tailored to current clinical needs, considering both 
reduced tolerance to certain foods and increased requirements for specific nutrients. 
Proper dietary adjustments can help alleviate side effects associated with pharmacother-
apy, maintain a healthy weight, and improve overall well-being, all of which are essential 
for effective obesity treatment [41]. For patients using AOMs who experience reduced ap-
petite, it is advisable to focus on small, frequent meals that provide essential nutrients 
without overwhelming the digestive system. It is recommended to consume regular, ap-
propriately portioned meals throughout the day. Although incretin-based therapies often 
reduce appetite, excessive restriction of food intake or prolonged intervals between meals 
may result in compensatory hunger and subsequent overeating in some individuals. Reg-
ular meal patterns may therefore support adequate nutrient intake and improve adher-
ence to dietary recommendations [42]. 

It is also crucial to maintain adequate protein intake to prevent muscle loss, as weight 
reduction with these treatments may lead to a decrease in lean body mass [43]. For indi-
viduals undergoing pharmacological treatment for obesity, it is recommended that their 
diet includes adequate protein intake, with a target of approximately 1.2–1.6 g of protein 
per kilogram of body weight per day (15–18%) to support satiety, preserve lean body 
mass, and improve metabolic outcomes. Nutritional guidelines also recommend that the 
diet of individuals with obesity include fats rich in polyunsaturated fatty acids, account-
ing for 35–45% of total daily caloric intake, with saturated fats comprising less than 10%. 
Additionally, carbohydrates should constitute 35–45% of total daily caloric intake [43,44]. 
Despite reduced appetite, the diet should remain balanced and include nutrient-dense 
foods [45]. 

Available studies indicate a significant impact of pharmacotherapy on eating 
behaviors and diet quality, but there are still notable gaps in knowledge. Most research 
focuses on short-term treatment effects, with limited long-term data available, and 
primarily emphasizes positive nutritional changes during pharmacological treatment, 
often overlooking potential negative effects such as deterioration in diet quality due to 
reduced appetite or altered taste perception. Additionally, there is a lack of consistent 
tools to assess diet quality in patients undergoing pharmacotherapy, and changes in taste 
preferences and food perception remain poorly studied, requiring further analysis in the 
context of individual differences. Despite these limitations, available evidence suggests 
that proper dietary support can significantly improve pharmacological treatment 
outcomes and enhance patients' quality of life [26]. 

Clinical Implications and Future Perspectives 

The observed effects of incretin-based therapies may have implications extending be-
yond weight reduction alone. Current evidence suggests that GLP-RAs and dual 
GIP/GLP-1 RAs influence multiple dimensions of eating behavior, including appetite reg-
ulation, food reward, food cravings, emotional eating, taste perception, and food choice. 
These behavioral and sensory responses may become increasingly relevant as obesity 
management moves toward more individualized treatment strategies. 

From a clinical perspective, a better understanding of these responses may facilitate 
the identification of patient subgroups who are particularly likely to benefit from incretin-
based pharmacotherapy. Individuals whose obesity is predominantly driven by 
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hyperphagia, heightened food reward, hedonic eating, emotional eating, or persistent 
cravings for energy-dense foods may represent clinically relevant phenotypes with differ-
ing responsiveness to treatment. Consequently, behavioral phenotyping may, in the fu-
ture, complement traditional clinical and metabolic assessment when selecting therapeu-
tic approaches [46]. These observations align also with the concept of Precision Obesity 
Medicine, in which treatment is tailored not only to biological and metabolic characteris-
tics but also to the behavioral determinants of energy intake. Future research should de-
termine whether appetite regulation, food cravings, food reward responsiveness, taste 
perception, and other eating-behavior characteristics can serve as reliable predictors of 
treatment response and support the development of more personalized obesity treatment 
algorithms. 

Furthermore, assessment of appetite-related and sensory characteristics could poten-
tially contribute to predicting treatment response and optimizing therapeutic strategies. 
Such information may support individualized treatment selection, tailoring of dose-esca-
lation schedules, and adjustment of treatment intensity according to patients’ behavioral 
profiles. However, these potential applications remain hypothetical and require valida-
tion in prospective studies before they can be incorporated into routine clinical decision-
making [46,47]. 

The findings of this review also highlight the importance of integrating pharma-
cotherapy with individualized nutritional counseling. Although incretin-based therapies 
may facilitate reductions in appetite and improve control over eating behavior, long-term 
treatment success remains dependent on maintaining adequate diet quality and nutri-
tional status. Consequently, dietary assessment and nutritional support should be consid-
ered integral components of obesity pharmacotherapy rather than adjunctive interven-
tions [48]. 

Finally, it should be noted that GLP-1 receptor agonists and dual GIP/GLP-1 receptor 
agonists are prescription medications that require medical supervision. Although most 
injectable formulations are intended for self-administration after appropriate patient ed-
ucation, misuse or unsupervised dose adjustments may result in excessive appetite sup-
pression and substantially reduced food intake. Consequently, some individuals may be 
at risk of inadequate nutrient consumption, loss of lean body mass, and the development 
of micronutrient deficiencies. Furthermore, prolonged reliance on markedly reduced food 
intake may contribute to maladaptive eating behaviors, such as meal skipping, irregular 
eating patterns, and poor dietary quality, which could adversely affect long-term nutri-
tional health. Therefore, appropriate nutritional counseling and clinical monitoring re-
main essential during treatment. 

5. Strengths and Limitations 
The strengths of this review include the comprehensive evaluation of currently avail-

ableevidence regarding the effects of GLP-1 RAs and dual GIP/GLP-1 RAs on appetite, 
food preferences, taste perception, and eating behavior. Although the metabolic effects of 
incretin-based therapies have been extensively investigated, their impact on eating and 
food-related outcomes has been addressed less frequently, and dedicated reviews focus-
ing on these aspects remain limited. Furthermore, the review integrates findings across 
multiple behavioral domains that are often examined separately, providing a broader per-
spective on the mechanisms through which these therapies may influence dietary intake 
and weight management 

This narrative review has also several limitations. Firstly, while both human and 
animal studies were included to illustrate physiological and behavioral mechanisms, the 
inclusion was based on relevance rather than a systematic quality assessment, which may 
introduce selection bias. Secondly, the current literature provides limited data on dietary 



Nutrients 2026, 18, 3800 23 of 27 
 

https://doi.org/10.3390/nu18223800 

quality during treatment with GLP-1 RAs and GIP/GLP-1 RAs. Few studies assess not 
only the quantity but also the quality of food intake, making it difficult to evaluate how 
incretin-based pharmacotherapy influences overall dietary patterns. Additionally, there 
is a lack of follow-up research examining whether changes in eating behavior persist after 
discontinuation of pharmacotherapy, or how sustainable these changes are in real-life 
settings. Another limitation is insufficient evidence on the composition of diet during or 
after treatment — for instance, whether patients shift towards more nutrient-dense eating 
or continue with highly processed, energy-dense food consumption. An additional 
limitation should be considered when interpreting the findings of this review. Changes in 
food preferences, taste perception, and dietary behaviors observed during treatment with 
GLP-1 RAs and GIP/GLP-1 RAs may not be attributable exclusively to the 
pharmacological action of these agents. Individuals seeking weight reduction are often 
simultaneously engaged in broader lifestyle modifications, including dietary changes, 
increased physical activity, self-monitoring practices, participation in behavioral or 
nutritional counseling, and other health-promoting behaviors. Moreover, heightened 
motivation to lose weight and improved health following treatment initiation may 
independently influence eating behavior. Consequently, the relative contribution of 
medication-specific effects and concurrent behavioral factors cannot be fully disentangled 
based on the currently available evidence. 

6. Conclusions 
Current evidence consistently supports the beneficial effects of incretin-based thera-

pies on appetite regulation and energy intake. Evidence regarding their influence on food 
preferences, taste perception, and overall diet quality is promising but remains less con-
sistent and warrants further investigation. 

Pharmacotherapy of obesity plays a key role in managing patients with obesity by 
regulating food intake and influencing taste preferences, in that way modifying appetite. 
Available studies suggest that GLP-1 receptor agonists and dual GIP/GLP-1 receptor ag-
onists may facilitate healthier food choices, improve control over eating behavior, and 
support long-term weight management.Overall, incretin-based therapies appear to influ-
ence not only body weight but also several behavioral determinants of food intake. A bet-
ter understanding of these effects may enhance the integration of pharmacological and 
nutritional approaches to obesity management and contribute to more effective long-term 
treatment strategies. 
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Abbreviations 
The following abbreviations are used in this manuscript: 

BMI body mass index 
CHO carbohydrates 
CoEQ Control of Eating Questionnaire 
CR caloric restriction 
FCI food craving inventory 
FCQ-S Food Craving Questionnarie State 
FDA Food and Drug Administration 
FPQ food preference questionnaire 
fRMI functional magnetic resonance imaging 
GIP glucose-dependent insulinotropic polypeptide  
GLP-1 glucagon-like peptide 1 
GLP-1 RAs glucagon-like peptide-1 receptor agonists 
HEI  healthy eating index 
IBT intensive behavioral therapy 
LFPT The Leeds Food Preference Task 
MTV maximal tolerated volume 
NA not applicable 
PCOS polycysic ovarian syndrome 
PFS Power of Food Scale 
RCTs Randomized controlled trials 
s.c. subcutaneously 
TFEQ Three-factor Eating Questionnaire 
T2D type 2 diabetes 
OAS overall appetite suppression score; 
QD once daily 
QW once weekly 
VAS visual analog scale 

References 
1. Obesity and Overweight Available online: https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight (ac-

cessed on 21 September 2026). 
2. Bąk-Sosnowska, M.; Białkowska, M.; Bogdański, P.; Chomiuk, T.; Dobrowolski, P.; Gałązka-Sobotka, M.; Holecki, M. Zalecenia 

Kliniczne Dotyczące Postępowania u Chorych Na Otyłość 2024 – Stanowisko Polskiego Towarzystwa Leczenia Otyłości. 2024, 
1–116. 

3. Bersoux, S.; Byun, T.H.; Chaliki, S.S.; Poole, K.G. Pharmacotherapy for Obesity: What You Need to Know. CCJM 2017, 84, 951–
958. https://doi.org/10.3949/ccjm.84a.16094. 

4. Chakhtoura, M.; Haber, R.; Ghezzawi, M.; Rhayem, C.; Tcheroyan, R.; Mantzoros, C.S. Pharmacotherapy of Obesity: An Update 
on the Available Medications and Drugs under Investigation. eClinicalMedicine 2023, 58, 101882. 
https://doi.org/10.1016/j.eclinm.2023.101882. 

5. Müller, T.D.; Blüher, M.; Tschöp, M.H.; DiMarchi, R.D. Anti-Obesity Drug Discovery: Advances and Challenges. Nat Rev Drug 
Discov 2022, 21, 201–223. https://doi.org/10.1038/s41573-021-00337-8. 

6. Delrue, C.; Speeckaert, M.M. Mechanistic Pathways and Clinical Implications of GLP-1 Receptor Agonists in Type 1 Diabetes 
Management. Int. J. Mol. Sci. 2024, 25, 9351. https://doi.org/10.3390/ijms25179351. 

7. Pedersen, S.D.; Manjoo, P.; Dash, S.; Jain, A.; Pearce, N.; Poddar, M. Pharmacotherapy for Obesity Management in Adults: 2025 
Clinical Practice Guideline Update. CMAJ 2025, 197, E797–E809. https://doi.org/10.1503/cmaj.250502. 

8. Pi-Sunyer, X.; Astrup, A.; Fujioka, K.; Greenway, F.; Halpern, A.; Krempf, M.; Lau, D.C.W.; Roux, C.W. le; Ortiz, R.V.; Jensen, 
C.B.; et al. A Randomized, Controlled Trial of 3.0 Mg of Liraglutide in Weight Management. N. Engl. J. Med. 2015, 373, 11–22. 
https://doi.org/10.1056/NEJMoa1411892. 



Nutrients 2026, 18, 3800 25 of 27 
 

https://doi.org/10.3390/nu18223800 

9. Wilding, J.P.H.; Batterham, R.L.; Calanna, S.; Davies, M.; Gaal, L.F.V.; Lingvay, I.; McGowan, B.M.; Rosenstock, J.; Tran, M.T.D.; 
Wadden, T.A.; et al. Once-Weekly Semaglutide in Adults with Overweight or Obesity. N. Engl. J. Med. 2021, 384, 989–1002. 
https://doi.org/10.1056/NEJMoa2032183. 

10. Wharton, S.; Batterham, R.L.; Bhatta, M.; Buscemi, S.; Christensen, L.N.; Frias, J.P.; Jódar, E.; Kandler, K.; Rigas, G.; Wadden, 
T.A.; et al. Two-Year Effect of Semaglutide 2.4 Mg on Control of Eating in Adults with Overweight/Obesity: STEP 5. Obesity 
2023, 31, 703–715. https://doi.org/10.1002/oby.23673. 

11. GLP-1 Agonists: The Latest Obesity Long-Term Use Data Available online: https://www.medcentral.com/endocrinology/obe-
sity/glp-1-agonists-the-latest-obesity-long-term-use-data (accessed on 15 December 2024). 

12. Nauck, M.A.; D‘Alessio, D.A. Tirzepatide, a Dual GIP/GLP-1 Receptor Co-Agonist for the Treatment of Type 2 Diabetes with 
Unmatched Effectiveness Regrading Glycaemic Control and Body Weight Reduction. Cardiovasc. Diabetol 2022, 21, 169. 
https://doi.org/10.1186/s12933-022-01604-7. 

13. Jastreboff, A.M.; Aronne, L.J.; Ahmad, N.N.; Wharton, S.; Connery, L.; Alves, B.; Kiyosue, A.; Zhang, S.; Liu, B.; Bunck, M.C.; et 
al. Tirzepatide Once Weekly for the Treatment of Obesity. N Engl J Med 2022, 387, 205–216. 
https://doi.org/10.1056/NEJMoa2206038. 

14. Aronne, L.J.; Sattar, N.; Horn, D.B.; Bays, H.E.; Wharton, S.; Lin, W.-Y.; Ahmad, N.N.; Zhang, S.; Liao, R.; Bunck, M.C.; et al. 
Continued Treatment With Tirzepatide for Maintenance of Weight Reduction in Adults With Obesity: The SURMOUNT-4 Ran-
domized Clinical Trial. JAMA 2024, 331, 38–48. https://doi.org/10.1001/jama.2023.24945. 

15. Dahl, D.; Onishi, Y.; Norwood, P.; Huh, R.; Bray, R.; Patel, H.; Rodríguez, Á. Effect of Subcutaneous Tirzepatide vs Placebo 
Added to Titrated Insulin Glargine on Glycemic Control in Patients With Type 2 Diabetes. JAMA 2022, 327, 534–545. 
https://doi.org/10.1001/jama.2022.0078. 

16. Kushner, R.F.; Johansen, O.E.; Araujo Torres, K.; Phan, T.-M.; Marczewska, A. Symptomatic Adverse Events and Quality of Life 
Related to Incretin-Based Medicines for Obesity: A Systematic Review Involving >400,000 Subjects. Obesities 2025, 5, 29. 
https://doi.org/10.3390/obesities5020029. 

17. Sinha, R.; Papamargaritis, D.; Sargeant, J.A.; Davies, M.J. Efficacy and Safety of Tirzepatide in Type 2 Diabetes and Obesity 
Management. J Obes Metab Syndr 2023, 32, 25–45. https://doi.org/10.7570/jomes22067. 

18. Ghusn, W.; Hurtado, M.D. Glucagon-like Receptor-1 Agonists for Obesity: Weight Loss Outcomes, Tolerability, Side Effects, 
and Risks. Obes. Pillars 2024, 12, 100127. https://doi.org/10.1016/j.obpill.2024.100127. 

19. Shirley, M. Orforglipron: First Approval. Drugs 2026, 86, 1735–1745. https://doi.org/10.1007/s40265-026-02363-5. 
20. Ohwaki, K.; Nakamura, C.; Nasu, R.; Takenouchi, K.; Hirase, T. A Phase 1 Single and Multiple Ascending Dose Study of Orfor-

glipron in Japanese Participants with Type 2 Diabetes. J Diabetes Invest 2026, 17, 205–213. https://doi.org/10.1111/jdi.70157. 
21. Farr, O.M.; Sofopoulos, M.; Tsoukas, M.A.; Dincer, F.; Thakkar, B.; Sahin-Efe, A.; Filippaios, A.; Bowers, J.; Srnka, A.; Gavrieli, 

A.; et al. GLP-1 Receptors Exist in the Parietal Cortex, Hypothalamus and Medulla of Human Brains and the GLP-1 Analogue 
Liraglutide Alters Brain Activity Related to Highly Desirable Food Cues in Individuals with Diabetes: A Crossover, Random-
ised, Placebo-Controlled Trial. Diabetologia 2016, 59, 954–965. https://doi.org/10.1007/s00125-016-3874-y. 

22. Tronieri, J.S.; Wadden, T.A.; Walsh, O.; Berkowitz, R.I.; Alamuddin, N.; Gruber, K.; Leonard, S.; Bakizada, Z.M.; Chao, A.M. 
Effects of Liraglutide on Appetite, Food Preoccupation, and Food Liking: Results of a Randomized Controlled Trial. Int J Obes 
(Lond) 2019, 10.1038/s41366-019-0348–6. https://doi.org/10.1038/s41366-019-0348-6. 

23. Brindisi, M.-C.; Brondel, L.; Meillon, S.; Barthet, S.; Grall, S.; Fenech, C.; Liénard, F.; Schlich, P.; Astruc, K.; Mouillot, T.; et al. 
Proof of Concept: Effect of GLP-1 Agonist on Food Hedonic Responses and Taste Sensitivity in Poor Controlled Type 2 Diabetic 
Patients. Diabetes Metab. Syndr. Clin. Res. Rev. 2019, 13, 2489–2494. https://doi.org/10.1016/j.dsx.2019.06.021. 

24. Kadouh, H.; Chedid, V.; Halawi, H.; Burton, D.D.; Clark, M.M.; Khemani, D.; Vella, A.; Acosta, A.; Camilleri, M. GLP-1 Analog 
Modulates Appetite, Taste Preference, Gut Hormones, and Regional Body Fat Stores in Adults with Obesity. J Clin Endocrinol 
Metab 2019, 105, 1552–1563. https://doi.org/10.1210/clinem/dgz140. 

25. Coppin, G.; Muñoz Tord, D.; Pool, E.R.; Locatelli, L.; Achaibou, A.; Erdemli, A.; León Pérez, L.; Wuensch, L.; Cereghetti, D.; 
Golay, A.; et al. A Randomized Controlled Trial Investigating the Effect of Liraglutide on Self-Reported Liking and Neural 
Responses to Food Stimuli in Participants with Obesity. Int J Obes 2023, 47, 1224–1231. https://doi.org/10.1038/s41366-023-01370-
w. 

26. Silver, H.J.; Olson, D.; Mayfield, D.; Wright, P.; Nian, H.; Mashayekhi, M.; Koethe, J.R.; Niswender, K.D.; Luther, J.M.; Brown, 
N.J. Effect of the Glucagon-like Peptide-1 Receptor Agonist Liraglutide, Compared to Caloric Restriction, on Appetite, Dietary 
Intake, Body Fat Distribution and Cardiometabolic Biomarkers: A Randomized Trial in Adults with Obesity and Prediabetes. 
Diabetes Obes Metab 2023, 25, 2340–2350. https://doi.org/10.1111/dom.15113. 



Nutrients 2026, 18, 3800 26 of 27 
 

https://doi.org/10.3390/nu18223800 

27. Richardson, K.M.; Schembre, S.M.; Jospe, M.R.; Widmer, A.; Silver, H.J. The Influence of the Glucagon-like Peptide-1 Receptor 
Agonist, Liraglutide, on Dietary Patterns and Nutrient Intakes in Patients with Obesity and Prediabetes: A Secondary Analysis 
of a Randomized Controlled Trial. Diabetes Obes. Metab. 2025, 27, 3725–3735. https://doi.org/10.1111/dom.16395. 

28. Blundell, J.; Finlayson, G.; Axelsen, M.; Flint, A.; Gibbons, C.; Kvist, T.; Hjerpsted, J.B. Effects of Once-weekly Semaglutide on 
Appetite, Energy Intake, Control of Eating, Food Preference and Body Weight in Subjects with Obesity. Diabetes Obes Metab 
2017, 19, 1242–1251. https://doi.org/10.1111/dom.12932. 

29. Friedrichsen, M.; Breitschaft, A.; Tadayon, S.; Wizert, A.; Skovgaard, D. The Effect of Semaglutide 2.4 Mg Once Weekly on 
Energy Intake, Appetite, Control of Eating, and Gastric Emptying in Adults with Obesity. Diabetes Obes Metab 2021, 23, 754–
762. https://doi.org/10.1111/dom.14280. 

30. Nicolau, J.; Pujol, A.; Tofé, S.; Bonet, A.; Gil, A. Short Term Effects of Semaglutide on Emotional Eating and Other Abnormal 
Eating Patterns among Subjects Living with Obesity. Physiol. Behav. 2022, 257, 113967. 
https://doi.org/10.1016/j.physbeh.2022.113967. 

31. Gabe, M.B.N.; Breitschaft, A.; Knop, F.K.; Hansen, M.R.; Kirkeby, K.; Rathor, N.; Adrian, C.L. Effect of Oral Semaglutide on 
Energy Intake, Appetite, Control of Eating and Gastric Emptying in Adults Living with Obesity: A Randomized Controlled 
Trial. Diabetes Obes Metab 2024, 26, 4480–4489. https://doi.org/10.1111/dom.15802. 

32. Jensterle, M.; Kovac, J.; Vovk, A.; Ferjan, S.; Battelino, S.; Battelino, T.; Janez, A. Semaglutide and Taste in Women With Obesity 
and Polycystic Ovary Syndrome: A Randomized Placebo-Controlled Study. J. Clin. Endocrinol. Metab. 2025, 111, e270–e280. 
https://doi.org/10.1210/clinem/dgaf278. 

33. Heise, T.; DeVries, J.H.; Urva, S.; Li, J.; Pratt, E.J.; Thomas, M.K.; Mather, K.J.; Karanikas, C.A.; Dunn, J.; Haupt, A.; et al. Tir-
zepatide Reduces Appetite, Energy Intake, and Fat Mass in People With Type 2 Diabetes. Diabetes Care 2023, 46, 998–1004. 
https://doi.org/10.2337/dc22-1710. 

34. Martin, C.K.; Carmichael, O.T.; Carnell, S.; Considine, R.V.; Kareken, D.A.; Dydak, U.; Mattes, R.D.; Scott, D.; Shcherbinin, S.; 
Nishiyama, H.; et al. Tirzepatide on Ingestive Behavior in Adults with Overweight or Obesity: A Randomized 6-Week Phase 1 
Trial. Nat Med 2025, 31, 3141–3150. https://doi.org/10.1038/s41591-025-03774-9. 

35. Kennedy, S.F.; Knights, A.; Ravussin, E.; Sanchez-Delgado, G.; Nishiyama, H.; Qian, H.; Pratt, E.J.; Milicevic, Z.; Haupt, A.; 
Coskun, T.; et al. Impact of Tirzepatide Treatment on Participant-reported Food Craving and Food Preference: Secondary Anal-
yses of a Phase 1 Randomised Controlled Trial in People with Obesity with Dietary Restriction. Diabetes Obes Metab 2025, 27, 
6784–6789. https://doi.org/10.1111/dom.70063. 

36. Jamshed, H.; Steger, F.L.; Bryan, D.R.; Richman, J.S.; Warriner, A.H.; Hanick, C.J.; Martin, C.K.; Salvy, S.-J.; Peterson, C.M. Ef-
fectiveness of Early Time-Restricted Eating for Weight Loss, Fat Loss, and Cardiometabolic Health in Adults With Obesity: A 
Randomized Clinical Trial. JAMA Intern Med 2022, 182, 953–962. https://doi.org/10.1001/jamainternmed.2022.3050. 

37. Dorling, J.L.; van Vliet, S.; Huffman, K.M.; Kraus, W.E.; Bhapkar, M.; Pieper, C.F.; Stewart, T.; Das, S.K.; Racette, S.B.; Roberts, 
S.B.; et al. Effects of Caloric Restriction on Human Physiological, Psychological, and Behavioral Outcomes: Highlights from 
CALERIE Phase 2. Nutr Rev 2020, 79, 98–113. https://doi.org/10.1093/nutrit/nuaa085. 

38. Gao, S.X.; Décarie-Spain, L.; Gu, C.; Mazzini, G.; Kanoski, S.E.; Borner, T. GLP-1 at the Metabolic–Cognitive Interface: Reward, 
Affect, and Memory. Compr Physiol 2026, 16, e70129. https://doi.org/10.1002/cph4.70129. 

39. Dossat, A.M.; Lilly, N.; Kay, K.; Williams, D.L. Glucagon-Like Peptide 1 Receptors in Nucleus Accumbens Affect Food Intake. 
J Neurosci 2011, 31, 14453–14457. https://doi.org/10.1523/JNEUROSCI.3262-11.2011. 

40. Edwiges, M.; Sá, S.I.; Lopes, R.; Portela, C.; Andrade, J.P.; Rocha-Neves, J. Nucleus Accumbens GLP-1 Signaling and Its Role in 
Reward and Metabolic Regulation: A Systematic Review. Front Neuroanat 20, 1880560. 
https://doi.org/10.3389/fnana.2026.1880560. 

41. Lei, X.-G.; Ruan, J.-Q.; Lai, C.; Sun, Z.; Yang, X. Efficacy and Safety of Phentermine/Topiramate in Adults with Overweight or 
Obesity: A Systematic Review and Meta-Analysis. Obesity 2021, 29, 985–994. https://doi.org/10.1002/oby.23152. 

42. Christensen, S.; Robinson, K.; Thomas, S.; Williams, D.R. Dietary Intake by Patients Taking GLP-1 and Dual GIP/GLP-1 Receptor 
Agonists: A Narrative Review and Discussion of Research Needs. Obes Pillars 2024, 11, 100121. 
https://doi.org/10.1016/j.obpill.2024.100121. 

43. Kręgielska-Narożna, M.; Pastusiak-Zgolińska, K.; Ostrowska, L.; Bogdański, P. Medical Nutritional Therapy during Pharma-
cotherapy for Obesity: Expert Insights. Med. Stud./Stud. Med. 2024, 40, 371–380. https://doi.org/10.5114/ms.2024.145396. 

44. Wharton, S.; Lau, D.C.W.; Vallis, M.; Sharma, A.M.; Biertho, L.; Campbell-Scherer, D.; Adamo, K.; Alberga, A.; Bell, R.; Boulé, 
N.; et al. Obesity in Adults: A Clinical Practice Guideline. CMAJ 2020, 192, E875–E891. https://doi.org/10.1503/cmaj.191707. 



Nutrients 2026, 18, 3800 27 of 27 
 

https://doi.org/10.3390/nu18223800 

45. Almandoz, J.P.; Wadden, T.A.; Tewksbury, C.; Apovian, C.M.; Fitch, A.; Ard, J.D.; Li, Z.; Richards, J.; Butsch, W.S.; Jouravskaya, 
I.; et al. Nutritional Considerations with Antiobesity Medications. Obesity 2024, 32, 1613–1631. https://doi.org/10.1002/oby.24067. 

46. Tuccinardi, D.; Masi, D.; Watanabe, M.; Zanghi Buffi, V.; De Domenico, F.; Berti, S.; Cipriani, V.; Manco, M.; Manfrini, S.; Pa-
gotto, U. Precision Obesity Medicine: A Phenotype-Guided Framework for Pharmacologic Therapy across the Lifespan. J Endo-
crinol Invest 2025, 48, 2761–2798. https://doi.org/10.1007/s40618-025-02700-7. 

47. Bettadapura, S.; Dowling, K.; Jablon, K.; Al-Humadi, A.W.; Le Roux, C.W. Changes in Food Preferences and Ingestive Behaviors 
after Glucagon-like Peptide-1 Analog Treatment: Techniques and Opportunities. Int J Obes 2025, 49, 418–426. 
https://doi.org/10.1038/s41366-024-01500-y. 

48. Dobbie, L.J.; Tolvanen, L.; Alves, D.; Baker, J.L.; Bez, N.S.; Birney, S.; Bogl, L.H.; Brown, A.; Bullo, M.; Clare, K.; et al. Nutritional, 
Functional, and Psychological Considerations for Incretin-Based Therapies in Adults—an EASO, EFAD, and ECPO Consensus 
Statement. Lancet Diabetes Endocrinol. 2026, 14, 754–777. https://doi.org/10.1016/S2213-8587(26)00122-1. 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-
thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to 
people or property resulting from any ideas, methods, instructions or products referred to in the content. 


