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ABSTRACT
Next-generation incretin therapies, including semaglutide and tirzepatide, have transformed obesity and Type 2 diabetes man-
agement. However, evidence-based nutritional strategies to support safe and effective use of these agents remain limited. To 
address this gap, we conducted a systematic scoping review across five databases of studies published between January 2015 and 
April 2025 to map and appraise clinical trials incorporating nutritional interventions or dietary assessments during semaglutide 
or tirzepatide therapy in adults with obesity or Type 2 diabetes. Eligible studies included adults receiving semaglutide or tirze-
patide with either an active dietary intervention or measured nutrition-related outcomes. Study quality was assessed using es-
tablished tools. Twelve studies were included: 10 randomized controlled trials, one non-randomized comparative study, and one 
cross-sectional observational study. Interventions ranged from structured very-low-energy or ketogenic diets to general lifestyle 
counseling and observational dietary assessments. Across studies, energy intake decreased by 24% to 39%, but lean tissue loss ac-
counted for up to 40% of total weight reduction. Only three studies involved nutrition professionals, and systematic assessment of 
protein or micronutrient intake was rare. One observational study found widespread nutrient inadequacies and limited access to 
dietetic support. Despite the effectiveness of semaglutide and tirzepatide for weight loss, evidence on optimal dietary strategies is 
sparse. Early dietitian involvement, high-protein, nutrient-dense diets, and routine nutritional monitoring should be prioritized. 
Robust trials are needed to define best practice for integrating dietary care alongside pharmacotherapy.

1   |   Introduction

The introduction of next-generation incretin therapies, includ-
ing glucagon-like peptide-1 receptor agonists (GLP-1 RAs) and 
dual glucose-dependent insulinotropic polypeptide/GIP/GLP-1 
RAs, marks a significant advance in the management of obesity 

and Type 2 diabetes mellitus (T2D). Semaglutide and tirzepatide 
have demonstrated weight-loss efficacy comparable to bariatric 
surgery, with mean reductions of up to 20.9% in body weight, 
along with other metabolic benefits, across pivotal trials [1–4]. 
By mimicking endogenous incretin hormones, these agents 
suppress appetite, increase satiety, and reduce food cravings, 
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resulting in substantial reductions in energy intake [5–7]. 
However, their effects on overall diet quality and nutrient intake 
remain poorly understood [7].

As semaglutide and tirzepatide become increasingly integrated 
into routine clinical obesity care, clinicians face new questions 
regarding their use within multidisciplinary treatment ap-
proaches. These include the potential nutritional consequences 
of marked appetite suppression and the risk of nutrient inade-
quacy. Although these agents are now widely prescribed, there 
remains limited practical guidance or statements on dietary 
support during treatment [8–12]. Gastrointestinal side effects, 
such as nausea, early satiety, and altered taste, are common 
and may compromise dietary intake, increasing the risk of 
deficiencies [12].

Available data indicate reductions in caloric intake of 16%–
39% during incretin therapies, yet few studies have exam-
ined diet quality, protein intake, or micronutrient adequacy 
[5, 6, 13, 14]. Very-low- and low-energy intakes (≤ 800 and 
1200 kcal/day, respectively), when implemented without clini-
cal supervision or in individuals with pre-existing nutritional 
vulnerabilities, may increase the risk of inadequate protein 
intake, dietary quality, and micronutrient deficiencies [11, 15]. 
This is particularly concerning given that lean body mass 
can constitute up to 40% of total weight lost during treatment 
[11, 16]. In the context of sarcopenic obesity, nutritional strat-
egies must prioritize adequate protein, micronutrient, fiber, 
and fluid intake to preserve lean mass and support metabolic 
health [17].

To date, most dietary advice during incretin therapy has fo-
cused on calorie reduction, with little emphasis on nutritional 
adequacy [1, 9], though recent published guidelines have started 
to highlight this importance [10]. Moreover, the design and de-
livery of dietary components in clinical trials have been highly 
variable, with inconsistent macronutrient goals and limited pro-
fessional oversight [18, 19].

This systematic scoping review aimed to synthesize current 
evidence on nutrition components reported in clinical trials fo-
cusing on semaglutide and tirzepatide in adults with obesity or 
T2D as well as prospective and observational studies. Particular 
focus was placed on the types and delivery of nutrition support, 
including structured interventions, lifestyle counseling, or ob-
servational assessments, and evaluates their effects on nutri-
tional outcomes, including energy intake, body composition, 
protein adequacy, and patient experiences. It also examines 
whether dietitian involvement influences adherence and out-
comes and highlights key evidence gaps to inform future trials 
and clinical guidelines.

2   |   Methods

2.1   |   Search Criteria

A systematic literature search was conducted on 26 April 2025 
across five databases (PubMed, Embase, Scopus, Web of Science, 
and Google Scholar) to identify peer-reviewed studies published 
between January 2015 and April 18, 2025. The search focused 

on adult populations (≥ 18 years) using next-generation incretin 
therapies (specifically semaglutide or tirzepatide) that either in-
cluded an active nutritional intervention or assessed nutritional 
intake. Search terms included combinations of “GLP-1 receptor 
agonist,” “semaglutide,” “tirzepatide,” “diet,” “nutrition,” and 
“counselling,” with Boolean operators and field-specific filters 
(see Supporting Information). Only human studies published in 
English were included.

Liraglutide was excluded as this is a once-daily injection and, 
due to its slower and more modest effects on weight loss com-
pared with semaglutide and tirzepatide, was outside the scope 
of this review.

A total of 63 records were retrieved. After removing duplicates, 
43 unique articles were screened independently by two authors 
(M.S. and C.F.R.). Studies were excluded if they involved animal 
or preclinical models (n = 12), were not primary research (e.g., 
reviews or commentaries) (n = 9), addressed only modeling or 
cost-effectiveness (n = 5), were case reports (n = 3), or were pro-
tocols or ongoing trials without results (n = 2). Disagreements 
were resolved by discussion between all three authors (M.S., 
C.F.R., and A.B.).

Twelve full-text articles were included: 10 randomized con-
trolled trials (RCTs), one prospective non-randomized compar-
ative study, and one cross-sectional observational study. All met 
the predefined eligibility criteria: adult participants treated with 
semaglutide or tirzepatide, an active nutritional component or 
structured dietary assessment, and outcomes related to nutrition 
(such as energy intake, body composition, nutrient adequacy, or 
patient-reported dietary experience).

The selection process is illustrated in Figure 1. Study character-
istics are summarized in Table S1 using the PICOS framework 
(see Supporting Information).

2.2   |   Study Selection

Data extraction was conducted independently by the first 
two authors (M.S. and C.F.R.) using a standardized template. 
Extracted data included study design, participant characteris-
tics, GLP-1 RA regimen, nutrition intervention features (e.g., 
caloric goals, macronutrient targets, counseling structure, and 
dietitian involvement), intervention duration, and key nutrition-
related outcomes. Where reported, we extracted any assessment 
of overall diet quality and the instrument used. Only one study 
collected 3-day diet records and compared intakes with dietary 
reference intakes (DRIs) and MyPlate food group targets [20]; no 
included study applied validated composite diet-quality indices 
such as the Healthy Eating Index (HEI) or Mediterranean Diet 
Score [21, 22].

Studies were grouped into three categories:

1. Structured dietary protocols (e.g., very-low-calorie diets
[VLCDs], ketogenic diets, or prescribed hypocaloric
regimens).

2. Lifestyle counseling without prescriptive dietary plans.
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3.	 Observational assessments of dietary intake, appetite, or 
nutritional markers.

One non-randomized comparative study [23] and one cross-
sectional study [20] were included alongside the 10 RCTs. The 
cross-sectional study was retained due to its detailed analysis 
of habitual dietary intake and nutrient adequacy in GLP-1 RA 
users, which aligned with the review objectives.

Given the heterogeneity of interventions and outcomes, no meta-
analysis was performed. Findings were narratively synthesized 
to describe patterns in nutritional support and its reported ef-
fects on energy intake, nutrient adequacy, body composition, 
and patient experience. The inclusion of observational and non-
randomized studies allowed broader insight into nutritional 
challenges during GLP-1 RA therapy.

Risk of bias was assessed using the Cochrane risk-of-bias tool 
for randomized trials (RoB 2) [24] and the Risk of Bias in Non-
randomized Studies of Interventions (ROBINS-I) tool [25]. Two 
authors independently applied domain-level judgments, with 
discrepancies resolved by consensus.

3   |   Results

Twelve full-text articles met the inclusion criteria. These com-
prised 10 RCTs, one prospective non-randomized compara-
tive study [23], and one cross-sectional observational study 
[20]. Sample sizes ranged from 15 to 670 participants, with 

intervention durations ranging from 12 to 68 weeks in the inter-
ventional studies. Most studies included adults with obesity or 
T2D, although two studies also included people with prediabe-
tes [26] or knee osteoarthritis [27].

The risk of bias assessment was conducted by two authors (MS, 
CFR). Seven of the 10 RCTs were judged to have a low risk of 
bias based on the RoB 2 tool [5, 6, 13, 14, 26, 28, 29]. Three trials 
had some concerns due to either small sample size or unblinded 
counseling [27, 30, 31]. The non-randomized comparative 
study was judged to have a high risk of bias [23], and the cross-
sectional study was assessed as having serious risk [20] using an 
adapted ROBINS-I framework. Table 1 summarizes the risk-of-
bias judgments for each study.

Key features of the included studies, including their nutrition 
components and outcomes, are summarized in Table 2.

3.1   |   Structured Dietary Protocols

Five studies employed structured nutrition protocols alongside 
incretin therapy. These included VLCD, ketogenic approaches, 
or defined hypocaloric plans with specific macronutrient 
targets [23, 26, 28–30].

In a non-randomized, high-risk comparative study, Schiavo et al. 
(2025) evaluated tirzepatide, initiated at 2.5 mg and escalated to 
10 mg then 15 mg once weekly, combined with either a low-energy 
ketogenic therapy (LEKT; approximately 1200 kcal per day, less 
than 30 g of carbohydrate, 43% protein, and 44% fat) or a balanced 
low-calorie diet (LCD; 50% carbohydrate, 20% protein, and 30% 
fat) in 60 adults living with obesity [23]. Both groups received dig-
itally supported meal planning and in-person counseling deliv-
ered by certified nutritionists, not registered dietitians. The LEKT 
group achieved significantly greater fat mass reduction (13.4% 
compared with 10.2%; p = 0.042) and better preservation of fat-free 
mass (0.5% compared with 4.3%; p = 0.039), muscle strength (0.3% 
compared with 4.1%; p = 0.046), and resting metabolic rate (1.2% 
compared with 5.3%; p = 0.019). Appetite suppression occurred 
more frequently in the LEKT group, at 60% compared with 27%, 
despite similar total weight loss of approximately 10% [23].

In a 68-week double-blind RCT, Wadden et al. (2021) investigated 
semaglutide at 2.4 mg once weekly in combination with intensive 
behavioral therapy [28]. This included a structured meal replace-
ment plan followed by a hypocaloric food-based diet. Participants 
attended 30 sessions led by registered dietitians. Energy intake was 
initially restricted to 1000 to 1200 kcal per day (kcal/day), gradu-
ally increasing to 1200 to 1800 kcal depending on weight change, 
alongside physical activity and behavioral counseling. Dietary in-
take was not quantitatively assessed, but weight loss was signifi-
cantly greater with semaglutide compared with placebo (16.0% 
compared with 5.7%; p < 0.001), and adherence to calorie targets 
was reported to be high [28].

Mu et al. (2024) conducted a 44-week multicenter randomized 
trial in East Asian adults living with obesity or overweight, with 
or without T2D. Participants received semaglutide at 2.4 mg 
once weekly or placebo, combined with a 500 kcal/day energy 
deficit and physical activity targets [29]. Participants received 

FIGURE 1    |    PRISMA flow diagram of study selection. Description: 
Flow diagram of study selection (records identified = 63; studies 
included = 12).
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counseling on a reduced-calorie diet and physical activity 
from investigators or other qualified healthcare professionals, 
delivered in person or by telephone; frequency was not pre-
specified. No macronutrient prescription was specified, but par-
ticipants received guidance on portion control, meal planning, 
and healthy food choices. Dietary intake was not measured. 
However, weight loss was significantly greater with semaglutide 
(12.1% compared with 3.6%; p < 0.0001), and 85% achieved at 
least 5% weight loss [29].

In a 52-week trial, McGowan et al. (2024) evaluated semaglu-
tide at 2.4 mg once weekly combined with a structured life-
style intervention in adults living with obesity and prediabetes 
[26]. Participants received lifestyle counseling on a reduced-
calorie diet and physical activity from dietitians or other 
healthcare professionals, targeting a 500 kcal/day energy defi-
cit. Macronutrient targets and dietary intake data were not 
reported. Weight loss with semaglutide was greater than with 
placebo (13.9% compared with 2.7%), and 81% of participants 
reverted to normoglycemia compared with 14% in the placebo 
group [26].

In a three-arm pilot trial, Anyiam et al. (2024) compared sema-
glutide at 1.0 mg once weekly alone, a food-based VLCD alone 
(approximately 800 kcal/day), or VLCD plus semaglutide in 30 
adults living with T2D [30]. All groups received written dietary 
guidance, but no registered dietitian involvement or structured 
counseling. The combination group achieved greater fat mass 
loss (9.0 kg compared with 4.0 kg), greater reductions in energy 
intake (1136 kcal/day compared with 480 kcal/day), and a higher 
percentage of energy from protein (30.0% compared with 18.6%) 
than the semaglutide-alone group. Lean mass declined similarly 
across all arms. Improvements in beta-cell function and insulin 
sensitivity were greatest in the combination group [30].

3.2   |   Lifestyle Counseling

Two large RCTs incorporated semaglutide or tirzepatide into 
broader lifestyle programs that did not include specific dietary 
prescriptions [27, 31]. In the STEP 9 trial, Bliddal et al. (2024) 
evaluated semaglutide at 2.4 mg once weekly in adults living with 
overweight or obesity and knee osteoarthritis [27]. Participants 
across 61 sites in 11 countries received general advice to follow 
a reduced-energy diet and increase physical activity, but there 
were no structured meal plans, dietitian-led sessions, or behav-
ioral nutrition interventions. Nutrition protocols and dietary ad-
herence were not reported. Despite the absence of formal dietary 
support, semaglutide led to significantly greater weight loss 
compared with placebo (13.7% compared with 3.2%; p < 0.001). 
Additional improvements were observed in pain, physical func-
tion, and walking distance [27].

The SURMOUNT-4 trial assessed tirzepatide initiated at 2.5 mg 
and escalated to 10 mg then 15 mg once weekly during a 36-week 
open-label lead-in phase, after which participants were random-
ized to continue tirzepatide or switch to placebo for a further 
52 weeks [31]. All participants received lifestyle counseling 
from qualified healthcare professionals. This included advice 
to achieve a 500 kcal/day energy deficit and engage in at least 
150 min of physical activity per week. However, no structured 

dietary intervention was delivered, there was no involvement of 
registered dietitians, and no information was provided on nu-
tritional intake or adherence. During the maintenance phase, 
those who switched to placebo regained weight (mean increase 
of 14% between weeks 36 and 88), while those who continued 
tirzepatide lost an additional 5.5% of body weight. This resulted 
in a total weight loss of 25.3% from baseline. The role of dietary 
change in these outcomes was not evaluated [31].

3.3   |   Observational Approaches

Five mechanistic or observational studies assessed energy in-
take, appetite, food preferences, or habitual dietary intake in 
individuals receiving semaglutide or tirzepatide, without struc-
tured nutrition interventions or dietitian support [5, 6, 13, 14, 20]. 
Four studies were conducted in controlled experimental settings 
[5, 6, 13, 14], while one provided real-world dietary data through 
cross-sectional self-report [20]. Using a randomized crossover 
design, one study evaluated the effects of semaglutide at 1.0 mg 
once weekly on food intake and appetite responses in 30 adults 
with obesity [5]. Total energy intake declined by 24%, with a re-
duction of 3036 kJ per day (kJ/day) across ad libitum test meals. 
Appetite scores measured by visual analogue scales indicated 
reduced hunger and increased satiety. Weight loss was primar-
ily attributed to fat mass, with a fat-to-lean mass loss ratio of 
approximately 3 to 1 [5].

Another trial investigated oral semaglutide, titrated to 14 mg 
daily, in 15 adults with T2D [13]. Participants showed a 38.9% re-
duction in total energy intake compared with placebo. Appetite 
regulation was reported to improve, including enhanced satiety 
and reduced food cravings, as measured by the Control of Eating 
Questionnaire [13]. No significant changes in meal palatability 
were observed, and fat mass reduction accounted for most of the 
observed weight loss [13]. In a parallel-group randomized trial 
of 72 adults with obesity, participants receiving semaglutide at 
2.4 mg once weekly experienced a 35% lower energy intake than 
placebo at Week 20 [6]. Appetite scores improved across mul-
tiple domains, including hunger, satiety, and control of eating, 
without affecting palatability or gastric emptying. Body weight 
decreased by 10.4 kg in the semaglutide group compared with 
0.4 kg in the placebo group [6].

A 28-week analysis compared tirzepatide at 15 mg once weekly 
with semaglutide at 1.0 mg and placebo in 117 adults living with 
T2D [14]. At a buffet-style meal, tirzepatide reduced ad-libitum 
energy intake by 309.8 kcal relative to placebo. Both tirzepatide 
and semaglutide improved appetite scores, with lower hunger 
and greater post-meal fullness. Fat mass loss was significantly 
greater with tirzepatide, although declines in lean mass/fat free 
mass were also noted. No structured dietary counseling was 
provided [14].

In a cross-sectional study of 69 adults using GLP-1 RAs, most 
of whom were taking semaglutide (53.6%) or tirzepatide (33.3%) 
at clinically approved doses, participants completed three-day 
food records to assess nutrient intake [20]. Results revealed 
widespread nutrient inadequacies, with 72% consuming less 
than their estimated energy needs and over 90% failing to meet 
dietary reference intakes for vitamin D, potassium, and choline. 
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Only 10% met protein intakes of at least 1.6 g per kilogram per 
day [20], and fewer than half had received any dietary advice 
[20]. The study underscores potential risks of nutrient inade-
quacies during incretin therapy in real-world settings and high-
lights a lack of routine dietitian involvement [20].

4   |   Discussion

This systematic scoping review aimed to synthesize and criti-
cally appraise the current evidence on nutrition components, 
including structured dietary protocols, lifestyle counseling, 
and observational assessments incorporated into clinical trials 
and other study designs examining next-generation incretin 
therapies, specifically semaglutide and tirzepatide, in adults 
living with obesity or T2D. Across the 12 included studies, 
these medications were consistently associated with appetite 
suppression, reductions in ad  libitum energy intake, and sub-
stantial fat mass loss. However, the trials varied widely in their 
design, dietary delivery models, and approaches to nutritional 
assessment. Differences in energy prescriptions, intervention 
intensity, outcome measurement tools, and the involvement 
of registered dietitians or other qualified professionals intro-
duced considerable heterogeneity, limiting the ability to isolate 
the individual or combined effects of pharmacological therapy 
and nutritional support. Only three studies involved dietitians 
or similarly trained nutrition professionals, and even in these 
cases, nutrition-related outcomes were not consistently or com-
prehensively assessed. The cross-sectional study by Johnson 
et al. (2025) provided additional insights into real-world dietary 
practices among incretin therapy users, revealing widespread 
nutrient inadequacies, insufficient protein intake, and mini-
mal access to professional dietary advice [20]. These findings 
highlight the potential for nutritional complications outside of 
trial settings and underscore the need for routine, dietitian-led 
support during incretin therapy, ideally as part of holistic multi-
disciplinary care.

4.1   |   Structured Dietary Protocols

Across trials, validated measures of dietary quality were not 
used, representing a key evidence gap. Structured dietary pro-
tocols offered the clearest evidence regarding the nutritional 
effects of combining defined dietary support with GLP-1 RA 
therapy. Trials that used specific energy prescriptions and mac-
ronutrient targets, particularly those implementing VLCD or 
ketogenic regimens, demonstrated greater preservation of lean 
mass and resting metabolic rate compared with balanced low-
calorie diets or semaglutide alone [23]. Higher protein intake 
was associated with reduced lean mass loss, even when total 
weight loss was equivalent [23].

The trial by Wadden et al. [28], which included 30 sessions de-
livered by registered dietitians, presented a model of intensive, 
long-term behavioral and dietary support. However, no quan-
titative assessments of dietary intake or biochemical measures 
of nutrient adequacy were reported. Across all structured inter-
ventions [23, 26, 28, 29], the lack of diet-only comparator arms 
and the inconsistent measurement of protein intake and micro-
nutrient deficiency limited conclusions about the independent 

contribution of the nutritional component and its role in mitigat-
ing nutritional risks.

Nevertheless, the evidence suggests that macronutrient compo-
sition and structured delivery of the dietary interventions may 
influence outcomes beyond weight loss alone, including the 
preservation of metabolic rate and muscle mass and possibly sa-
tiety and adherence.

4.2   |   Lifestyle Counseling

The trials that incorporated lifestyle counseling contributed 
large sample sizes and offered pragmatic relevance to real-world 
clinical practice. However, their interpretability was constrained 
by the absence of standardized nutrition protocols and a lack of 
reporting on dietary adherence, nutrient intake, or nutritional 
sufficiency. Involvement of registered dietitians was minimal or 
absent, and no trial collected comprehensive dietary intake data 
or assessed nutrition-related complications such as vitamin or 
mineral deficiencies.

Although significant weight loss was observed with incretin ther-
apies in these settings [26, 27], it remains uncertain whether life-
style counseling contributed meaningfully to these outcomes. The 
absence of nutritional endpoints such as protein intake, micronu-
trient intake, or changes in body composition limits the ability to 
assess the broader impact of nutrition within these interventions.

These trial designs align with routine clinical practice, such 
as primary care and commercial weight management services 
[32, 33], but offer limited insight into how best to integrate nu-
tritional care with pharmacotherapy. They highlight a critical 
evidence gap in determining whether general dietary advice is 
adequate or whether structured, dietitian-led support can pro-
vide additional clinical benefits and minimize risk.

4.3   |   Observational Approaches

The observational studies embedded within clinical trials and 
those using other study designs provided important insights 
into appetite regulation and habitual dietary intake during in-
cretin therapy, despite the absence of structured nutrition in-
terventions or dietitian support [5, 6, 13, 14, 20]. Experimental 
trials using standardized test meals consistently demonstrated 
substantial reductions in ad-libitum energy intake (24%–39%) 
and improvements in satiety and control of eating under sema-
glutide or tirzepatide [5, 6, 13, 14]. Despite lean mass loss being 
observed across studies, no randomized trial monitored habit-
ual nutrient intake. Only the cross-sectional study collected 
3-day diet diary records and compared intakes with DRIs and 
MyPlate targets [20], which highlighted significant macronu-
trient and micronutrient deficiencies, including suboptimal 
protein intake in real-world incretin therapy users, most of 
whom had not received nutrition or dietetic support along-
side the drugs. Together, these findings raise concerns about 
undetected nutritional risks during pharmacotherapy and un-
derscore the need for dietary monitoring in both research and 
particularly in clinical practice with their rapid adoption in 
obesity management.
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5   |   Implications for Clinical Practice and Policy

Although semaglutide and tirzepatide are highly effective for 
weight loss, there remains limited evidence from clinical trials to 
guide optimal nutritional care during therapy. Most studies did not 
include dietitian-led support or comprehensive dietary monitor-
ing, and recent cross-sectional data have highlighted widespread 
nutrient inadequacies among real-world GLP-1 RA users [20].

Based on the available evidence, routine dietitian involvement 
should be prioritized from the start of treatment to provide a 
tailored nutritional assessment and individualized support. 
Clinicians should ideally consider recommending nutrient-
dense, high-quality protein intake of 1.2–1.5 g/kg/day based on 
adjusted body weight and distributed evenly across meals to min-
imize lean mass loss, which aligns with guidelines for surgical 
weight loss patients and nutritional priorities to support GLP-1 
therapy for obesity [10, 34]. Individualisation is required for pa-
tients with renal impairment [35]. While specific macronutrient 
prescriptions were not consistently tested across trials, higher 
protein intake appeared more protective than either low-fat or 
balanced macronutrient approaches [23]. Nonetheless, if gastro-
intestinal side effects such as steatorrhoea are present, moderate 
fat reduction may be considered on an individual basis [12].

There is insufficient trial evidence to recommend strict low-fat diets 
while using incretin therapy, but overconsumption of total and 
saturated fat was recorded in observational studies [20], suggest-
ing there might be a need for individualized fat intake guidance, 
aligned with broad national recommendations such as the UK 
Eatwell Guide [36] and the US Dietary Guidelines for Americans 
2020–2025 [37], and refined by bariatric-specific targets from the 
Allied Health Nutritional Guidelines for the Surgical Weight Loss 
Patient [34]. Similarly, although meal frequency was not explicitly 
tested in most trials, strategies such as small, frequent meals may 
help reduce common side effects such as nausea and improve tol-
erability [12], especially in the early stages of treatment.

Baseline and periodic biochemical monitoring for micronutri-
ent deficiencies (e.g., vitamin B12, folate, vitamin D, iron, and 
thiamine) is warranted, informed by existing bariatric care 
models [38]. Where applicable, psychological support should be 
offered, targeting emotional and disinhibited eating and other 
individualized care, with mindfulness-based strategies showing 
promise [39].

At a systems level, healthcare services must integrate dietitians 
and the wider MDT into incretin therapies prescribing pathways, 
and reimbursement policies should reflect the need for compre-
hensive nutritional and behavioral care to support safe, equita-
ble, and sustainable outcomes. At present, this remains missing 
from the standard of care and concerns continue to mount re-
garding clinical services prescribing incretin therapies without 
comprehensive wrap-around care, which should be mandatory.

6   |   Limitations of the Evidence Base

Despite the increasing use of incretin therapies in obesity 
and T2D management, the literature combining these agents 
with structured nutrition interventions remains limited and 

methodologically diverse. Only 12 studies addressed both com-
ponents, most enrolling fewer than 120 participants and with fol-
low-up periods ranging from 12 to 68 weeks. These constraints 
limit statistical power and preclude robust evaluation of long-
term outcomes, including sustained weight maintenance, micro-
nutrient status, and preservation of lean tissue mass [5, 18, 28]. 
The dietary approaches varied widely, from VLC ketogenic reg-
imens to unstructured ad libitum feeding assessments. In addi-
tion, there was inconsistent use of validated dietary assessment 
tools and variation in adherence to recommended macronutri-
ent targets or dietary quality, reducing the comparability and 
generalizability of findings across trials [13, 14].

The majority of trials prioritized weight and glycaemic end-
points such as glycated hemoglobin (HbA1c) and insulin resis-
tance (i.e., HOMA-IR), while broader nutritional outcomes were 
frequently underreported. Key variables such as dietary protein 
intake, micronutrient sufficiency, and gastrointestinal tolerabil-
ity were seldom measured, despite known risks of nutritional de-
ficiencies and cholelithiasis during rapid weight loss [38, 40–43]. 
Moreover, most studies assessed either “lean mass” using dual-
energy X-ray absorptiometry (DEXA) or “fat free mass” via bio-
electrical impedance analysis (BIA), which cannot differentiate 
skeletal muscle from other lean tissue components including 
organs and extracellular fluid [44]. These are estimates derived 
from indirect calculation rather than direct measurement [45]. 
This limits interpretation of whether reported reductions reflect 
true muscle mass loss. More accurate imaging modalities such 
as MRI, which provide better specificity for muscle tissue, were 
not employed in any of the included studies.

Few studies involved registered dietitians or other qualified pro-
fessionals in the design or delivery of the nutrition intervention, 
further reducing the reliability of reported dietary adherence 
and intake data and presenting concern about dietary adequacy 
while on these therapies. Finally, restrictive eligibility criteria 
excluded many high-risk groups, such as older adults, individ-
uals with sarcopenic obesity, ethnically diverse populations, or 
those with multimorbidity. These exclusions limit the applica-
bility of findings to the real-world population most vulnerable to 
lean tissue loss and micronutrient insufficiency [20].

Notably, most included trials recruited high-income popula-
tions, limiting generalizability. In real-world settings, obesity 
disproportionately affects those in low-income communities 
with higher levels of food insecurity [46–48]. This may lead to 
poorer dietary quality [49], amplify nutritional risks, and high-
light the importance of accessible, dietitian-led care. Future re-
search must incorporate social determinants of health to ensure 
guidance is equitable.

7   |   Future Directions

To strengthen the evidence base for nutritional management in 
people treated with incretin therapies, future trials should adopt 
factorial randomized designs that isolate the independent and 
combined effects of pharmacological and dietary interventions. 
Emerging incretin therapies, including triple agonists such 
as retatrutide, are anticipated to achieve even greater weight 
loss than semaglutide or tirzepatide [50, 51], which further 
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strengthens the need to ensure nutritional adequacy and greater 
dietitian involvement as pharmacological efficacy. Large-scale, 
long-term studies are needed to compare, at minimum: incre-
tin therapy combined with high-protein, nutritionally adequate 
hypocaloric diets; incretin therapy with balanced hypocaloric 
diets; diet-only control arms; and placebo with usual care. Study 
populations should be stratified by age, sex, ethnicity, comorbid-
ities including sarcopenic obesity, and care setting to maximize 
external validity.

Dietary interventions should be standardized across trials with 
consideration of using established dietary patterns such as 
the Mediterranean, Dietary Approaches to Stop Hypertension 
(DASH), Nordic, high-protein, or plant-based diets, tailored 
to local food systems and guided by emerging international 
frameworks and guidelines, to optimize cardiometabolic and 
nutritional outcomes [7, 52, 53]. Recent expert guidance from 
the US encourages patient-centered initiation of GLP-1s, base-
line screening (i.e., dietary habits, emotional triggers, disor-
dered eating, and relevant medical conditions), comprehensive 
exams (i.e., muscle strength, function, and body composition), 
social determinants of health screening, lifestyle assessment 
(i.e., aerobic activity, strength training, sleep, mental stress, 
substance use, and social connections), and dietitian support 
(i.e., counseling, group-based visits, telehealth, and digital 
platforms) [10], but more evidence from carefully designed tri-
als is needed.

Outcome measures must extend beyond weight change to in-
clude accurate body composition assessment. While DEXA 
and BIA are common, future studies should consider incorpo-
rating MRI, where feasible, to more precisely quantify changes 
in muscle mass [54, 55] However, due to limitations of access 
to more comprehensive body composition measures in clinical 
practice, the use of BIA offers a practical solution to under-
standing the impact of incretin therapies on, as a minimum, 
fat free mass.

Additional core endpoints should include biomarkers of protein 
status, full micronutrient panels (including iron, vitamin B12, 
folate, vitamin D, calcium, and thiamine), and gallbladder im-
aging to monitor for cholelithiasis in symptomatic individuals 
[41], consistent with bariatric surgery protocols [38, 42, 43]. 
Evaluation of metabolic parameters such as HOMA-IR, resting 
metabolic rate, and appetite-regulating hormone profiles would 
further clarify the mechanistic interactions between diet and in-
cretin therapy [7].

To support real-world implementation, trials should integrate de-
livery models that include dietitian-led counseling, digital care 
including dietary monitoring, and structured nutrition protocols 
aligned with bariatric care guidance [38]. Digital, potentially 
hybrid, interventions offer a unique opportunity to allow wider 
access and monitoring of patients for nutritional risk while on 
incretin therapies [56]. Although some health-economic analy-
ses have examined incretin therapies [44], few studies have eval-
uated the cost-effectiveness of combined nutritional support. 
Future trials should include embedded economic evaluations 
measuring cost per quality-adjusted life year (QALY), changes 
in healthcare utilization, and cost savings from prevention of 
nutrition-related complications.

8   |   Conclusion

The integration of dietary protocols, lifestyle counseling, and 
observational assessments into next-generation incretin therapy 
programs presents an important opportunity to enhance weight 
loss efficacy while also supporting lean mass preservation and po-
tential macro- and micronutrient deficiencies. Although current 
trials consistently demonstrate that semaglutide and tirzepatide 
lead to substantial appetite suppression and fat mass reduction, 
the wide variation in dietary protocols, lack of standardized nutri-
tion assessments, and limited early involvement of registered dieti-
tians reduce the applicability of findings to clinical practice. Until 
high-quality factorial RCTs establish optimal dietary strategies, 
clinicians should adopt a holistic multidisciplinary, collaborative, 
and patient-centered approach that includes nutritional expertise 
alongside medical and behavioral care. Dietitians should be en-
gaged from the outset to deliver individualized dietary advice to 
manage common gastrointestinal side effects and ensure adequate 
intake of key vitamins and minerals through dietary counseling 
and supplementation where needed. Only through such interdisci-
plinary, rigorously designed research can evidence-based nutrition 
guidelines be developed to support optimal outcomes in people 
using next-generation incretin therapies.
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