GATORADE
SPORTS
SCIENCE
INSTITUTE

Sports Science Exchange (2026) Vol. 42, No. 274, 1- 8

NUTRITIONAL AND PHYSICAL ACTIVITY
OPTIMIZATION FOR GLP-1 BASED THERAPIES

Jessica Nicanor, PhD' and J. Matthew Hinkley, PhD?

1 PepsiCo R&D Life Sciences, Physiology and Health, Chicago, IL USA
2 PepsiCo R&D Life Sciences, Gatorade Sports Science Institute, Valhalla, NY USA

KEY POINTS

The discovery of nutrient-stimulated incretin hormones including glucagon-like peptide 1 (GLP-1) and gastric inhibitory polypeptide (also known
as glucose-dependent insulinotropic polypeptide, GIP) has influenced the treatment of disorders associated with energy balance and systemic
metabolism (i.e. obesity and diabetes) with approval of incretin-based therapies (i.e., GLP-1 and dual GLP-1/GIP receptor agonists) representing
a major breakthrough for weight loss therapy. The mechanism in which these medications are effective appears to be multi-factorial, including
reduced appetite and increased satiety at the onset of therapy.

Despite the clinical implications of incretin-based therapy for weight loss, these therapies are not without unintended consequences. Most
notably, as energy intake often declines substantially, individuals may be at risk of inadequate intake of key nutrients such as protein, fiber, and
micronutrients, which can contribute to loss of lean mass, and potentially increase the risk of sarcopenia and malnutrition.

Due to reduced energy intake, along with side effects of the medications such as nausea and vomiting, incretin-based therapies should
implement a diet including nutrient-dense and fiber-rich foods such as vegetables, fruits, and whole grains to prevent micronutrient deficiencies,
along with appropriate fluid intake to minimize the risk of dehydration, a frequent adverse event contributing to serious outcomes in incretin-
based therapy users.

Physical activity (i.e., exercise training) should be progressively increased in this population to meet public health guidelines, which consist of
150 minutes per week of moderate to vigorous activity, with at least 2 days per week focused on whole-body resistance training. Progressive
resistance exercise, along with adequate protein intake, may preserve or attenuate the loss of fat-free/skeletal muscle mass during incretin-
based therapy.

Shifting from medication-led weight loss to a lifestyle-sustained health approach by focusing on key lifestyle pillars (nutrient-dense and high
protein diet, proper hydration, and structured resistance exercise training) is critical for continued health support for individuals taking incretin-

based therapies.

INTRODUCTION

Body weight regulation is a complex process dependent on various
factors including genetics and lifestyle. While lifestyle-based
interventions based on diet and physical activity remain a cornerstone
for body weight regulation, additional interventions, including medically
focused therapies, could be used to effectively achieve desired
health outcomes. This is particularly important in individuals with
obesity, in which >5% weight loss reduces the risk of obesity-related
complications, with greater benefits as weight loss increases (Almandoz
et al., 2024). Incretins are a group of nutrient-stimulated hormones
released by the gut in response to food. These hormones, including
glucagon-like peptide 1 (GLP-1) and gastric inhibitory polypeptide (GIP,
also known as glucose-dependent insulinotropic polypeptide), have
influenced the treatment of disorders associated with energy balance
and systemic metabolism (i.e., obesity and diabetes). The approval of
GLP-1 receptor agonists (GLP-1 RA), that were initially recommended
for diabetes treatment, now represents a major breakthrough for weight
loss therapy. The mechanism in which these medications are effective
appears to be multi-factorial, including reduced appetite and increased
satiety at the onset of therapy.

While most pharmacological interventions yield <10% weight loss,
some GLP-1 receptor agonists, such as semaglutide, have been shown
to achieve significantly higher (>15%) loss of body mass (Wilding et al.,
2021). Incretin-based therapies are approved for weight management
in obese (Body Mass Index (BMI) > 30 kg/m2) and overweight (BMI >
27 kg/m2) individuals in the presence of at least one weight related
comorbidity (Gigliotti et al., 2025). However, these medications have
demonstrated multiple additional benefits beyond weight loss and
glucose management, such as improvements in cardiovascular risk
factors (e.g., blood pressure and lipids), inflammation, obstructive
sleep apnea, metabolic dysfunction-associated steatotic liver disease
(MASLD) and metabolic dysfunction-associated steatohepatitis (MASH),
and symptoms related to heart failure with preserved ejection fraction
(American Diabetes Association Professional Practice Committee
for Diabetes, 2026) and additional therapeutic effects continue to be
investigated.

Despite the clinical implications of incretin-based therapies for weight
loss, these therapies are not without unintended consequences that
may have negative implications. Most notably, as energy intake often
declines substantially, individuals may be at risk of inadequate intake



of key nutrients such as protein, fiber, and micronutrients, which
can contribute to loss of lean mass, and potentially increase the
risk of sarcopenia and malnutrition (Mogna-Peldez & Guasch-Ferré,
2026). Additionally, fluid losses due to gastrointestinal symptoms
and reduced fluid intake may increase the risk of dehydration in this
population (Al-Najim et al., 2025). Collectively, these findings suggest
that adjunct lifestyle therapies, such as dietary and physical activity
recommendations are needed for those undergoing incretin-based
therapies to optimize health outcomes (Kushner et al., 2026; World
Health Organization, 2025). Unfortunately, people using incretin-
based therapies usually do not receive dietary or physical guidance.
The aim of this Sports Science Exchange (SSE) article is to provide an
overview of the physiological impact of incretin-based therapies beyond
weight loss. The article provides potential lifestyle recommendations
that may combat the unintended consequences provoked by these
medications. Further, as the number of individuals using incretin-based
therapies rises along with the advent of newer medications, gaps in
the literature that are needed to provide scientifically backed lifestyle
recommendations for this population are discussed.

INCRETIN-BASED THERAPIES: THE GOOD AND THE BAD

Type of Medications and Mode of Action

The most common incretin-based therapy are GLP-1 RAs, which include
early versions such as liraglutide and newer generation semaglutide.
These synthetic peptides or small molecules activate the GLP-1
receptor, leading to glucose-dependent insulin secretion, suppression
of glucagon release, delayed gastric emptying and appetite suppression
mediated through modulation of hypothalamic pathways. Along with
single molecule agonists, dual GLP-1/GIP RAs, such as tirzepatide,
generate a synergistic effect to improve weight loss. Specifically, GLP-
1 reduces caloric intake and improves glycemic regulation, while GIP
enhances anorexigenic effects, and favorably modulates adipocyte
metabolism to promote greater fat mass reduction (Cesaro et al.,
2026). Currently, tirzepatide is available as weekly injection, while
semaglutide is available as weekly injection and daily oral pill. Another
oral Food and Drug Administration (FDA)-approved therapy in the United
States is orforglipron, a once-daily small-molecule, non-peptide GLP-
1 RA. Future innovation is expected to focus on dose intensification
of established agents, the development of next-generation long-acting
molecules, and agents combining multiple incretins (Khachaturov &
Goulis, 2026).

Reduced Energy Intake

The most common causes for weight loss during incretin-based therapy
are alterations in caloric consumption, with clinical and observational
studies showing a marked reduction (~30-50%) in energy intake
(Mogna-Peldez & Guasch-Ferré, 2026). In a 6-week trial, tirzepatide
reduced energy intake by 525 kcal compared with placebo at week 3
and by 686 kcal at week 6, with reductions being non-selective across
carbohydrate, protein, and fat intake (Martin et al., 2025). A dose-
response effect of semaglutide on total energy intake is also apparent
(~24% reduction at 1.0 mg for 12 weeks and ~35% reduction at 2.4
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mg for 20 weeks) (Blundell et al., 2017; Friedrichsen et al., 2021). A
more recent trial reported that semaglutide (2.4 mg) users consumed
30.1% fewer calories at week 20 compared with placebo. Interestingly,
energy intake gradually increased after week 20 (25.4% fewer calories
at week 40 and 21.9% at week 60), which coincided with attenuations
in appetite-related indices (e.g., hunger, satiety). Nevertheless, the
semaglutide group maintained a calorie deficit relative to placebo
through week 60, supporting maintenance of weight loss (Tronieri et
al., 2026).

Despite evidence of reduced energy intake, data remains limited on the
actual amount of energy consumed by incretin-based therapy users,
which will vary depending on the medication phase. For example, a
retrospective cohort study, with a mean treatment duration of ~16
weeks, reported an average intake of 753 kcal/day (Korus et al.,
2026), while a cross-sectional study, in which 39.1% of the participants
used the medication for more than one year, reported a daily intake
of 1,748 kcal (Johnson et al., 2025¢) Both studies included different
types of medications and did not specify doses. Thus, differences in
study populations, methodologies, treatment duration, and medication
type and dose should be considered when interpreting these findings.
Beyond energy intake, the quality of diet of this population is usually
poor, as a secondary analysis reported that individuals using incretin-
based therapy had a “Healthy Eating Index” score of 54, indicating poor
overall diet quality, and similar to the adult population average (~57)
(Johnson et al., 2025a).

Body Composition

Changes in body mass are dictated by the gain/loss of fat mass and fat-
free/lean mass, which consists of skeletal muscle, internal organs, and
connective tissue (Janssen et al., 2023). Weight loss is driven by the
loss of both fat and fat-free mass, with skeletal muscle being the main
component in the loss of fat-free mass (Christoffersen et al., 2022).
Wilding et al, (2021) reported that ~40% of total weight loss during
semaglutide treatment was attributed to the loss in fat-free mass. An
analysis of 17 studies revealed that incretin-based therapies elicit a
loss of lean body mass in the range of 20-50%, which is equivalent to
other weight loss therapies, including pharmacological sodium/glucose
transport protein inhibitors (SGLT2i), diet-induced, and bariatric surgery.
In a clinical trial, tirzepatide induced a ~6 kg loss in fat-free mass after
12-18 months of treatment. In context, this equated to ~10% of fat-
free mass, which is equivalent to the loss of muscle mass seen with
a decade of aging (Alcazar et al., 2020; Grosicki et al., 2022, 2024).

While the significance of the loss of fat-free and/or skeletal muscle
mass in this population is not clear, this loss can potentially lead to
severe outcomes in various populations. Of note, age is associated with
the progressive loss in muscle mass, also known as sarcopenia, which
can lead to decreased physical function and increased prevalence of
frailty. In older adults (>60 years), incretin-based therapies increased
markers of neuromuscular decline and increased risk of developing
sarcopenia (Langer, et al., 2026b; Prokopidis, 2026; Qaisar et al.,
2026; Ren et al., 2025). Additionally, a loss of fat-free mass can have
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severe consequences for weight maintenance in this population. While
not an uncommon characteristic of weight loss interventions, weight
regain following cessation of pharmacotherapy occurs faster than
after stopping behavioral weight management programs (by 0.3 kg
monthly), independent of initial weight loss (West et al., 2026). The
loss of fat-free mass with a consequent increase in fat mass can
potentially increase the prevalence of sarcopenic obesity, a condition
characterized by greater fat mass and lower muscle mass that is
associated with an increased risk of cardiovascular disease, insulin
resistance, and mortality (Miller & Wolfe, 2008). While several potential
mechanisms have been suggested (i.e., lower total energy expenditure,
decreased mitochondrial efficiency) (Choi et al., 2025; Christoffersen et
al., 2022; Wang et al., 2025), it is unclear why incretin-based therapies
accelerate weight regain following treatment cessation.

The changes in fat-free mass, presumably skeletal muscle, have led
to an increased interest in preserving muscle during incretin-based
therapies (Grosicki et al., 2024). However, recent reports suggest
that incretin-based therapies may not accelerate the loss of skeletal
muscle mass (Langer et al., 20263; Tinsley & Heymsfield, 2024; Wu
et al.,, 2026). While the absolute changes align with other weight loss
interventions (i.e., very low-calorie diet and gastric bypass surgery)
(Langer et al., 2026a; Tinsley & Heymsfield, 2024), the higher loss
in fat-free mass appears to be attributed not solely to muscle but to
other organ systems, such as the liver and bones (Karasawa et al.,
2025; Langer et al., 2026a). Future research is needed to understand
how skeletal muscle responds to incretin-based therapies, and whether
these changes result in functional and/or metabolic maladaptations.

Despite not accelerating the loss of skeletal muscle, preserving or
attenuating tissue loss appears to have a beneficial effect in incretin-
based therapy users. In recent clinical trials, inhibition of myostatin,
a negative inhibitor of skeletal muscle mass, has been shown to
attenuate or preserve fat-free mass in subjects undergoing incretin-
based therapies including semaglutide and tirzepatide (Heymsfield
et al., 2026; Pratley et al., 2026). Along with the positive effects on
fat-free mass, inhibition of myostatin signaling appears to impact fat
mass. Specifically, in those prescribed semaglutide with bimagrumab,
an antibody that targets activin Il receptors to reduce myostatin
signaling within tissue, led to a greater loss in total body fat mass than
semaglutide alone (Heymsfield et al., 2026). Together, these studies
highlight the important role of preserving skeletal muscle mass during
incretin-based therapies.

NUTRITIONAL CONSIDERATIONS

Protein

Protein is essential in the human diet because it supplies amino
acids needed for numerous physiological functions, including muscle
mass maintenance, digestion, absorption, and transport of dietary
nutrients (Kanter et al., 2026; Wu, 2016). Protein recommendations
for individuals using incretin-based therapies are largely extrapolated
from broader weight loss and sarcopenia literature, rather than based
on direct evidence (Mogna-Peldez & Guasch-Ferré, 2026). During
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active weight loss, a protein intake of 1.2—1.6 g/kg/day is generally
proposed to help preserve muscle mass (Mozaffarian et al., 2025). A
cross-sectional study conducted in individuals that used incretin-based
therapies for at least one month reported that protein intake (18.5%
of total calories) was within the Acceptable Macronutrient Distribution
Range (AMDR; 10-35%). However, absolute protein intake (77.3 g) fell
along the lower end of the proposed targets of 1.2—2.0 g/kg/day for
muscle mass preservation (calculated needs: 74—169 g/d). In addition,
although 75% of participants reported eating more protein since
starting medication, only 43% consumed at least 1.2 g/kg of protein,
10% consumed at least 1.6 g/kg, and 5% consumed at least 2.0 g/
kg, calculated based on adjusted body mass (Johnson et al., 2025¢).

While a relative amount of protein (1.2-1.6 g/kg/day) has been
suggested as a starting point for this population, recent evidence
shows that other variables (i.e., treatment stage, age, actual, ideal
or adjusted body weight, etc.) should be considered for those taking
incretin-based therapies. Sievenpiper et al. (2025) suggest that,
during the weight loss phase, a protein intake of 1.2-1.5 g/kg actual
body weight/day or equivalent to 25—-30 % of energy on a 1600 kcal/
day diet is recommended; while >0.8 g protein/kg/day is suggested
during the weight maintenance phaseClick or tap here to enter text..
Populations with higher requirements such as older adults, those at risk
of sarcopenia, or on high level of physical activity may require at least
1.0-1.2 g/kg/day (Sievenpiper et al., 2025), and up to 1.6-2.0 g/kg/
day (Mogna-Pelaez & Guasch-Ferré, 2026). Others suggest ensuring a
minimum intake of 60 g of protein daily (Gigliotti et al., 2025). Further,
while there is no consensus, Sievenpiper et al. (2025) recommend
using actual body weight to estimate protein requirements, whereas
others suggest using ideal or adjusted body weight as well as lean/fat-
free mass to calculate protein requirements as actual body weight may
overestimate requirements (Mozaffarian et al., 2025).

Along with total amounts of high-quality protein, even distribution
across the day is recommended to help achieve optimal protein intake
during weight loss or maintenance and maximize protein synthesis
(Gigliotti et al., 2025; Kanter et al., 2026). Animal proteins are generally
considered to be of higher quality than plant-based proteins because
they are easily digested and readily provide all the essential amino acids
(EAAs). In contrast, plant-based proteins often have lower levels of,
or are lacking some EAAs such as lysine, methionine, and cysteine.
However, combining different plant proteins can often improve the
overall amino acid profiles (Kanter et al., 2026). Lean meats, poultry,
plant proteins (e.g., beans, peas, lentils, whole grains), seafood, eggs,
low-fat dairy, nuts, and seeds are preferred as protein sources, while
red and processed meats should be limited (Gigliotti et al., 2025;
Mozaffarian et al., 2025; Sievenpiper et al., 2025). Researchers have
proposed distributing protein as ~0.3—0.4 g/kg of adjusted body weight
containing ~2.5-3.0 g leucine per meal for most adults to preserve
lean mass (Arslan, 2026). As appetite may be reduced, it may be useful
to consume protein first during meals, prioritize lower-volume, nutrient-
dense protein foods, and, if needed, consider supplementation with
protein powders or use meal-replacement products, such as shakes,
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bars, or other formulated foods, typically containing 15—25 g protein
per serving (Almandoz et al., 2024; Gigliotti et al., 2025; Mozaffarian
etal., 2025).

Nutrient Adequacy

Micronutrients

[t is relevant to consider that individuals living with obesity tend to
have micronutrient deficiencies, including B vitamins; vitamins A, C,
and D; and minerals such as iron, zinc, and magnesium (Koceva et al.,
2026). Key mechanistic drivers include poor diet quality, sequestration
of fat-soluble vitamins in adipose tissue, inflammation, and altered
metabolism, among others (Koceva et al., 2026). These deficiencies
could be exacerbated among individuals using incretin-based therapies,
where micronutrient deficiencies are also common and may be related
to reduced energy intake, poor diet quality, gastrointestinal side effects,
or interactions with other medications (Koceva et al., 2026).

Several recent studies have identified nutrient deficiencies in those
undergoing incretin-based therapy. A retrospective observational
cohort study using real-world claims data from ~461,000 patients
found that 12.7% of patients developed a nutritional deficiency by 6
months, increasing to 22.4% by 12 months after medication initiation
(Scott Butsch et al., 2025). Vitamin D was the most common deficiency
observed, affecting 7.5% of individuals at 6 months, and 13.6% at 12
months. This finding is critical, as vitamin D deficiency is associated
with impaired bone mineralization (osteomalacia), muscle weakness
and pain, and hypocalcemia (Almandoz et al., 2024). Moreover, Scott
Butsch et al., (2025) found that iron deficiency anemia is the most
clinically relevant outcome. In support of this, one study reported
that 10 weeks of semaglutide treatment was associated with a 13%
median reduction in iron absorption compared to pretreatment levels
(Melis et al., 2025). In another cross-sectional study (Johnson et al.,
2025¢), participants using incretin-based therapies completed a 3-day
food record. Results confirmed insufficient intakes below the Dietary
Reference Intake (DRI) for vitamin D and iron, as previously discussed,
as well as calcium, choline, magnesium, potassium, and vitamins A, C,
and E. The authors also reported adequate intakes, relative to the DRI
reference values, for B-vitamins, copper, phosphorus, selenium, and
zinc, while sodium intake exceeded the DRI. The noted insufficiencies
were possibly related to low intake of essential food groups such as
fruits, vegetables, grains, and dairy. However, evidence remains limited
to observational studies, and randomized controlled trials with longer
follow-up are needed to confirm these findings.

Overall, suggested key nutrients to monitor include vitamin D, vitamin
B12, magnesium, iron, calcium, potassium and zinc (Simancas-Racines
et al., 2026); and researchers emphasize dietary optimization rather
than universal supplementation (Koceva et al., 2026). Mozaffarian
et al. (2025) recommend prioritizing nutrient-dense, minimally
processed foods to maintain vitamin and mineral intake, and suggest
ongoing monitoring of diet. A recent expert consensus statement
also recommends biochemical screening to monitor deficiencies,
supplementation when intake is very low, and involvement of a
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dietitian during treatment (Sievenpiper et al., 2025). Management of
gastrointestinal side effects is also relevant as it may compromise
nutrient intake or absorption. For instance, to manage nausea it is
recommended to eat smaller, more frequent meals slowly, stopping
when full, limiting high-fat and spicy foods, maintaining adequate
hydration, and moderating consumption of carbonated beverages
(Gigliotti et al., 2025).

Fiber

Johnson et al. (2025¢) reported a fiber intake below the DRI at 14.5
g/day in participants using incretin-based therapies. This nutrient
supports gut and cardiometabolic health, promotes satiety, and may
help manage common gastrointestinal symptoms. For constipation,
physical activity and a fiber-rich diet that includes vegetables, fruits,
and whole grains are recommended, along with appropriate hydration.
Fiber and hydration are also important to help manage diarrhea, along
with avoiding sugar alcohol and limiting intake of coffee, dairy, alcohal,
and carbonated beverages (Gigliotti et al., 2025). Recommended fiber
intake is > 25 g/day for women, > 30 g/day for men, and > 35 g/
day for individuals with diabetes, with emphasis on both soluble and
insoluble fiber sources and consideration of fiber supplementation
(e.g., psyllium) when needed (Sievenpiper et al., 2025). Fiber should
be gradually increased and accompanied by adequate hydration to
avoid gastrointestinal issues; a high fiber intake could cause flatulence
or bloating. More research is needed on fiber supplements in this
population, specifically side effect management, fiber type, and dosage
(Johnson, 2026; Simancas-Racines et al., 2026).

Hydration

A pharmacovigilance study reported that dehydration occurred within
the first weeks of incretin-based therapies and was the most frequent
adverse event contributing to serious outcomes (He et al., 2024).
Dehydration during incretin-based therapy may be due to reduced
consumption of water-rich foods such as fruits and vegetables (Fitch
et al,, 2025), early satiety, and gastrointestinal side effects such as
nausea, vomiting, and diarrhea, potentially resulting in dehydration
and electrolyte disturbances (Al-Najim et al., 2025). Consequences of
dehydration include a reduced estimated glomerular filtration rate and
increased creatinine and potassium levels, which may have a negative
impact on renal function (Fitch et al., 2025). Other symptoms such as
hypotension, tachycardia, or dizziness may also be present (Almandoz
et al., 2024). Thus, individuals undergoing incretin-based therapy
should be advised to monitor hydration status (Simancas-Racines et
al., 2026).

Due to the increased risk of dehydration, hydration remains a
cornerstone in those undergoing incretin-based therapy. Sievenpiper et
al. (2025) recommend tailoring hydration guidance to individual needs,
although general guidance is 2—4 L/day or ~35 mL/kg body mass/day
of water or non-sugary beverages. Recommended fluids include low-
calorie beverages (e.g., tea, coffee), nutrient-dense beverages (e.g.,
low-fat milk, soy milk), and oral rehydration solutions when needed
(Almandoz et al., 2024; Simancas-Racines et al., 2026). Alcohol and
high caffeine intake should be limited because of potential diuretic
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effects at high intakes (Almandoz et al., 2024). In addition, alcohol
intake may increase nausea or gastrointestinal reflux (Mozaffarian et
al., 2025).

Despite its importance, few studies have examined the impact of
incretin-based therapies on fluid intake and thirst. Winzeler et al. (2020)
reported a trend for reduced fluid intake and lower 24 h urine output
during dulaglutide (@ GLP-1 RA) treatment compared with placebo.
Other hydration-related outcomes such as thirst perception may not be
altered by incretin-based therapy (Blundell et al., 2017; Tronieri et al.,
2026; Winzeler et al., 2020). However, Tronieri et al. (2026) showed
that 5.6% of participants treated with semaglutide reported thirst as a
side effect compared with 2.1% in the placebo group. More research is
required to understand the fluid intake habits of incretin-based therapy
users.

Dietary Supplements

Although a healthy diet including the relevant nutrients mentioned
above is preferred, dietary supplements should be considered when
this cannot be achieved solely from foods. A recent narrative review
(Johnson et al., 2025b) proposed several dietary supplements that
may help address unintended consequences associated with incretin-
based therapies. They classified vitamin D, protein supplements,
fiber, and omega 3 fatty acids as having strong evidence, while
multivitamins, vitamins, minerals; whey protein, creatine, antioxidants,
anti-inflammatory compounds, and probiotics were classified as having
moderate evidence. Other supplements such as beta-hydroxy-beta-
methylbutyrate (HMB; to stimulate muscle growth), and thermogenic
agents (to increase energy expenditure and fat oxidation) were classified
as having emerging evidence. More research in individuals using these
medications is needed.

PHYSICAL ACTIVITY

Physical activity remains a critical adjunct to incretin-based therapy as it
addresses physiological and functional domains that medications alone
do not fully target. Physical activity interventions, such as exercise,
can stimulate various physiological benefits beyond solely weight
management, including insulin sensitivity, cardiovascular fitness, and
metabolic flexibility. While data is still emerging, the combination of
incretin-based therapies with exercise has highlighted several benefits.
Notably, in liraglutide-treated subjects, exercise resulted in greater
weight and total fat loss compared to incretin-based therapy alone
(Lundgren et al., 2021). In a post-treatment follow-up, the authors
observed that those undergoing liraglutide and exercise combination
therapy had reduced body weight and body-fat percentage than those
that underwent liraglutide therapy alone (Jensen et al., 2024a). Along
with changes in body composition, emerging data has also shown that
exercise combined with semaglutide treatment can improve markers
of cardiometabolic health. This includes increased cardiorespiratory
fitness, insulin sensitivity, and physical function, as well as decreased
HOMA-IR and waist circumference in subjects undertaking combined
exercise and liraglutide intervention (Lundgren et al., 2021). Additionally,
Ingersen and colleagues (2023) showed that X-cell function improved to
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a greater extent in subjects undergoing 12 weeks of combined aerobic
exercise training and semaglutide treatment than either approach
alone. Collectively, these findings reveal that exercise is an important
adjunct intervention to those undergoing incretin-based therapy.

Recently, resistance exercise training has been highlighted as an
important adjunct intervention in those undergoing incretin-based
therapy. Resistance exercise training is an effective intervention
to enhance skeletal muscle mass, as well as combat muscle 10ss,
resulting in improved strength and physical function (Lim et al., 2022;
Mcleod et al., 2024; Schoenfeld et al., 2017). While there are no clinical
studies that have examined the efficacy of a resistance-exercise based
program on health outcomes with incretin-based therapy, previous
work in interventions that promote energy deficits suggest resistance
exercise training can mitigate the loss in fat-free mass (Hector et al.,
2018; Sardeli et al., 2018; Villareal et al., 2017). Beyond muscle mass,
resistance exercise training can also positively impact bone mineral
density. This is critical as studies have shown that some (Cortes et al.,
2025; Hernandez-Martinez et al., 2022; Jensen., 2024a) but not all
(Beavers et al., 2025; Mok et al., 2023), weight loss therapies, including
incretin-based therapies, can reduce bone mineral density. Jensen et al.
(2024b) have shown that combined exercise with liraglutide treatment
preserved bone mineral density in adults with obesity, compared to
liraglutide alone, which reduced spine and hip bone mineral density.

Currently, there are no physical activity guidelines specifically for
those undergoing incretin-based therapies. In general, Jakicic et al.
recommend that physical activity should be progressively increased
in this population to meet public health guidelines, which consist of
150 min/week of moderate to vigorous activity, with 2 days per week
focused on whole-body resistance training (Jakicic et al., 2024).
However, if individuals are unable to complete 150 min of supervised
exercise per week, a stepwise approach with shared and measurable
goals agreed on by both the individual and the health care professional,
such as a structured exercise plan or at least 4000—6000 steps/day
is recommended (Sievenpiper et al., 2025). Furthermore, while higher
physical activity levels (200-300 min/week) are suggested for those
with overweight/obesity (Donnelly et al., 2009), it is unclear whether
increased physical activity levels beyond public health guidelines will
help those undergoing incretin-based therapy.

LIMITATIONS AND FUTURE RESEARCH

This SSE article has described the potential nutritional and physical
activity interventions for users of incretin-based therapies. However,
there are remaining gaps in the literature to provide clear lifestyle
intervention guidelines for these individuals. First, despite a few
recent reports of the nutritional habits of incretin-based therapy users
(Johnson et al., 2025c¢), the precise nutritional deficiencies within this
population are unclear. Additionally, nutritional recommendations are
mostly extrapolated from other literature in individuals with obesity or
sarcopenia. Further, while emerging evidence suggests an integral role
of exercise during therapy, the proper prescription for exercise (i.e.,
mode, frequency, intensity, etc.) is unknown. For both nutrition and
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exercise interventions, randomized controlled trials are needed to better
define lifestyle prescriptions for these individuals.

While the efficacy of lifestyle interventions within a controlled laboratory
setting are clear, their effectiveness under real-world, unsupervised
conditions is less known. Under real-world, unsupervised conditions to
support weight management, adherence to the exercise prescriptions
ranged from 10-84% in overweight or obese subjects (Lieberman et
al.,, 2026). These findings extend to those who have undergone other
types of weight loss interventions, as previous research has shown that
bariatric surgery patients accrue less than the recommended 150 min/
week of physical activity that is required for metabolic benefits (Coen
& Goodpaster, 2015). While the data are still emerging, it is critical to
understand how physical activity habits are altered in those undergoing
incretin-based therapies.

PRACTICAL APPLICATIONS
e Incretin-based therapies should be paired with behavioral and
lifestyle modifications delivered through a multidisciplinary
care model that integrates nutrition, physical activity, and
clinical monitoring to help mitigate unintended consequences
such as nutrient deficiencies, dehydration, gastrointestinal
side effects, and lean mass loss, among others.

e  Setindividualized dietary targets that account for reduced
appetite and lower energy intake, with emphasis on adequate
protein, fiber, and micronutrient intake, and hydration.

e \While set physical activity guidelines have not been identified,
incretin-based therapy users should undertake at least
150 minutes per week of moderate to vigorous activity.
Resistance exercise training (at least 2 days per week), in
conjunction with adequate intake (1.2-1.6 g/kg/day) of high-
quality protein, may help preserve or attenuate the loss of
muscle mass observed in various weight-loss interventions,
including incretin-based therapy.

SUMMARY

The discovery of incretin-based therapies has influenced the treatment
of disorders associated with energy balance and systemic metabolism
(i.e., obesity and diabetes) representing a major breakthrough for
weight loss therapy. The mechanism in which these medications are
effective appears to be multi-factorial, including reduced appetite and
increased satiety at the onset of therapy. However, due to potential
unintended consequences of these therapies (macro- and micro-
nutrient deficiencies, dehydration, loss of fat-free/skeletal muscle
mass), adjunct therapies are needed in this population. Shifting from
medication-led weight loss to a lifestyle-sustained health approach
by focusing on key lifestyle pillars (nutrient-dense, high protein diet,
adequate fiber, proper hydration, and structured resistance exercise
training) is critical for continued health support for individuals
undergoing incretin-based therapies.
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