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What should physicians know and do about recommending exer-
cise for weight management, especially as glucagon-like peptide 1
(GLP-1) receptor agonists evolve, more people use them, and
a significant percentage of these patients discontinue them? Even
before GLP-1 receptor agonists became available, US health care

practitioners advised only about
one-fifth of patients to exercise.1

Reasons for not prescribing ex-
ercise include poor adherence to recommendations, inadequate re-
ferral options, the need to prioritize acute issues requiring drugs or
medical procedures, lack of reimbursement, and patient-specific bar-
riers such as time constraints, lack of enjoyment, illness, pain, mo-
bility limitations, mental health challenges, and insufficient access
to opportunities or facilities.2 For these and other reasons, the World
Health Organization estimates that approximately half of US adults
and three-quarters of adolescents are classified as physically inac-
tive, increasing their vulnerability to obesity and numerous dis-
eases, with estimated annual direct health care costs of more than
$5.2 billion.

Data are currently lacking on what percentage of GLP-1 receptor
agonist users supplement their treatment with exercise, but it is rea-
sonable to hypothesize that, like the general population, a large per-
centage do not. In this context, GLP-1 receptor agonists offer new op-
portunities but also challenges for promoting exercise. On one hand,
because obesity can hinder exercise, weight loss from GLP-1 recep-
tor agonists can potentially enable and motivate people following diets
to become more active. On the other hand, fatigue from reduced en-
ergy intake due to dieting may make exercise difficult, and the effec-
tiveness and convenience of GLP-1 receptor agonists potentially re-
duces incentives to exercise, raising several concerns. First,
approximately 60% of adults discontinue GLP-1 receptor agonist use
within a year of initiating treatment for numerous reasons, including
adverse effects, expense and insurance barriers, the burden of long-
term use, or dissatisfaction with how much weight they lost, putting
them at a strong risk of weight regain.3 Second, high levels of weight
loss from GLP-1 receptor agonists include significant loss of skeletal
muscle, thus increasing patients’ risk of sarcopenia.4

To help physicians and patients navigate these concerns, it is
important to contrast the evidence for exercise’s efficacy (poten-
tial under ideal conditions) vs effectiveness (outcome in real-world
conditions) for losing weight and retaining muscle mass with or with-
out GLP-1 receptor agonists and for preventing weight gain among
those who terminate GLP-1 receptor agonist treatment. Although
exercise can have high efficacy, poor adherence to adequately pre-
scribed doses typically limits its real-world effectiveness for these
outcomes. We therefore include herein a discussion of strategies to
improve adherence to exercise recommendations.

Efficacy of Exercise for Weight Management
With and Without GLP-1 Receptor Agonists
Exercise has lower efficacy than dieting for weight loss. Whereas diets
facilitated by GLP-1 receptor agonists typically reduce caloric in-
take by 16% to 39%,5 the standard minimum recommendation of
150 weekly minutes of moderate-intensity physical activity such as
brisk walking expends approximately only 70 to 120 calories per day
depending on speed and weight. That expenditure amounts to a frac-
tion of the calorie reduction from taking a GLP-1 receptor agonist,
less than 3% to 4% of most individuals’ total energy expenditure,
and even less if there are compensatory increases in food intake and
decreased nonexercise physical activity. Nonetheless, exercise can
benefit patients taking GLP-1 receptor agonists. One rationale is to
augment weight loss in light of substantial interindividual variabil-
ity in weight-loss response to GLP-1 receptor agonists. Depending
on dose, baseline body mass index (BMI; calculated as weight in ki-
lograms divided by height in meters squared), genetics, and other
factors, typical average weight loss varies between 6% and 15% for
individuals taking single receptor agonists (eg, dulaglutide, sema-
glutide, and liraglutide) and between 12% and 25% for combined
GLP-1 and glucose-dependent insulinotropic polypeptide receptor
agonists.6 In addition, weight loss with use of GLP-1 receptor ago-
nists usually plateaus by 50 to 72 weeks. Thus, an individual with
obesity with a median BMI of 34 who loses 15% of their body weight
is unlikely to achieve a BMI below 29, at the high end of overweight
(25.0-29.9). Finally, studies show that individuals who discontinue
GLP-1 receptor agonist use within a year of initiating treatment are
likely to regain at least two-thirds of total body weight lost within a
year along with increases in risk factors for cardiometabolic health.7

Altogether, exercising while also dieting is efficacious because not
all individuals lose as much weight with GLP-1 receptor agonists as
they might like, and a significant percentage of them are vulner-
able to weight regain.

While the energy expended by physical activity is far less than
the negative energy balance GLP-1 receptor agonists can achieve,
several mechanisms underlie exercise’s efficacy as an adjunctive
treatment to GLP-1 receptor agonists for weight loss and to help pre-
vent weight regain afterward. In addition to expending calories,
physical activity decreases insulin levels (including in response to di-
etary carbohydrates) and raises glucagon and catecholamine levels—
all of which potentially suppress weight gain and facilitate weight
loss. Low- to moderate-intensity aerobic exercise also promotes fat
oxidation, especially in visceral adipose tissue, and both aerobic
physical activity and resistance training increase mitochondrial func-
tion, thus improving the ability to burn fat.8 Finally, depending on
dose and type, exercise can increase short-term resting metabolic
rates (RMRs) through excess postexercise oxygen consumption and
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long-term RMRs by increasing muscle mass.8 Despite concerns about
compensation, nonextreme levels of exercise do not decrease RMRs
relative to fat-free mass (FFM) or cause decreases in nonexercise
physical activity levels or increases in food intake large enough to
offset the energy spent exercising.9,10 Because of these mecha-
nisms, exercise has been demonstrated to have high long-term ef-
ficacy as an adjunctive treatment to dieting, including for individu-
als taking GLP-1 receptor agonists. A randomized clinical trial of 195
participants found that after 1 year, individuals who exercised 4 times
a week (2 supervised 30-minute sessions of vigorous-intensity
cycling followed by 15 minutes of circuit training plus 2 unsuper-
vised weekly sessions of brisk walking, running, or cycling) lost an
average of 4.1 kg, those who took liraglutide (3.0 mg/d) lost 6.8 kg,
and those who combined exercise with liraglutide lost an average
of 9.5 kg and improved their hemoglobin A1c levels, insulin sensitiv-
ity, bone health, and cardiorespiratory fitness.11

Another important benefit of exercise is its efficacy for prevent-
ing weight regain, a major concern for people who discontinue these
drugs. More research is needed, but meta-analyses report a signifi-
cant dose-response relationship between exercise and weight gain
at 43 min/d (300 min/wk) or more of moderate-intensity physical
activity; light intensity can also be effective if the duration is
sufficient.10 For example, a prospective study of 34 079 healthy adult
women found that 60 min/d of moderate-intensity physical activ-
ity has high efficacy for preventing weight gain.12 Another prospec-
tive study found that about 80 min/d of moderate activity or 35
min/d of vigorous activity showed strong efficacy for preventing
weight regain in women with previous obesity.13

Efficacy of Resistance Exercise for Maintaining Muscle Mass
With and Without GLP-1 Receptor Agonists
A widespread concern about GLP-1 receptor agonists is their poten-
tial effects on muscle mass. This is an issue for most calorie-
restriction diets in which 10% to 30% of weight reduction is FFM, of
which approximately 50% is muscle depending on sex (males tend
to lose more than females), age, protein intake, diet duration, and other
factors.14 GLP-1 receptor agonists, like bariatric surgery, may reduce
FFM more than traditional calorie-restriction diets, possibly because
they induce more rapid and higher levels of weight loss. Studies es-
timate that 25% to 39% of total weight lost over 36 to 72 weeks in
people taking GLP-1 receptor agonists is FFM,4,15 increasing the risk
of sarcopenia. A potential added risk is that people who regain weight
after discontinuing GLP-1 receptor agonists mostly regain fat instead
of muscle mass, possibly compounding the risk of sarcopenia.

The benefits of exercise, especially resistance (strength) train-
ing, for reversing or slowing muscle mass loss are well studied. Re-
sistance exercise slows muscle hypotrophy and can promote muscle
hypertrophy through numerous mechanisms, including altered ex-
pression of signaling molecules (eg, myostatin, insulin-like growth
factor 1, AMP-activated protein kinase [AMPK], mechanistic target
of rapamycin [mTOR]) that stimulate muscle fiber synthesis and in-
hibit proteolysis. Beyond preventing or slowing muscle loss, aero-
bic and resistance exercise also increases insulin sensitivity, en-
hances mitochondrial density and function, reduces ectopic fat, and
stimulates myokines such as interleukin 6 and irisin, which im-
prove metabolism and decrease inflammation.8

Because of these benefits and concerns, ongoing studies are
testing the effects of resistance training on muscle mass in individu-

als taking GLP-1 receptor agonists. However, there is already high-
quality evidence that resistance training has high efficacy for coun-
teracting the adverse effects of reductions in muscle mass from
dieting among adults with overweight or obesity.16 A consensus rec-
ommendation to prevent diet- and age-related muscle loss is at least
2 days per week of resistance training of 1 to 3 sets of 8 to 12 repeti-
tions targeting all major muscle groups.17

The Problem With Exercise Is Effectiveness, Not Efficacy
Exercise at appropriate doses has indisputable efficacy for weight man-
agement and maintaining muscle mass among people wishing to lose
weight,whethertakingornottakingGLP-1receptoragonists.Theprob-
lem is that exercise interventions frequently have low effectiveness,
defined as how well they work in real-world conditions, including in
prospective studies that do not measure or control for treatment ad-
herence.Unlesstheyaresupervised,exerciseprescriptionsatthedoses
necessary to prevent weight gain and muscle loss usually fail because
of low adherence.18 A typical example is a study of 77 healthy partici-
pantswithoverweightorobesityprescribed5d/wkof3-milewalkswho
discontinued, on average, 71% to 84% of their sessions after 6
months.19 In addition, randomized clinical trials that prescribed 150 to
175 min/wk of walking to participants with overweight and obesity
ended with adherence rates of 10% to 29% by 6 to 12 months.20-22

Altogether, most studies that prescribe unsupervised exercise for
weight management without controlling for adherence report only
modest benefits in terms of weight management.

Exercise’s lack of effectiveness despite its efficacy makes sense.
Individuals with overweight or obesity often find exercise difficult
and unrewarding because excess fat mass increases the mechani-
cal and energetic cost of movement while simultaneously impair-
ing cardiovascular efficiency, thermoregulation, and comfort; these
individuals often have musculoskeletal conditions like knee osteo-
arthritis that limit mobility.

What Can Clinicians Do?
Given its manifold benefits, few would disagree that physicians
should prescribe exercise whenever possible as a complement to
diets, especially for individuals taking GLP-1 receptor agonists and
for those who discontinue their use. The chief hurdle is that exer-
cise prescriptions are frequently ineffective because of low adher-
ence. The problem is not solvable by medicine alone, but research
shows that physicians can still help their patients successfully exer-
cise using the following recommendations.11,23,24

• A first step is to ask patients about their physical activity levels
and recommend exercise for those who would benefit from being
more active.

• When recommending exercise, help patients to (1) appreciate the
many health benefits of exercise beyond weight management;
(2) integrate exercise into a daily routine; (3) identify and priori-
tize forms of exercise they find enjoyable (often by making it so-
cial); (4) understand that any physical activity—even small
amounts—is better than none; and (5) recognize that it takes time
to adapt to and begin enjoying exercise.

• Because simply recommending exercise is often ineffective, clini-
cians should identify, acknowledge, and consider patient-specific
barriers—such as physical or medical limitations, limited access to
facilities, and other interpersonal, social, and structural factors—
and collaborate with patients to develop individualized, feasible
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plans to address them. These plans alleviate placing the burden of
increasing physical activity or exercise solely on the patient, but
they require follow-up and may include referral to or coordina-
tion with additional resources, including other health care profes-
sionals such as physical therapists.

• Finally, it may be useful to recognize that humans did not evolve
to exercise—that is, to undertake discretionary physical activity for
the sake of health and fitness. Instead, humans evolved in energy-
limited conditions to be physically active primarily when it was nec-

essary and to otherwise avoid nonessential and unrewarding physi-
cal activity.25 For this reason, both patients and clinicians can benefit
from understanding that the disinclination to exercise is often a nor-
mal instinct but has become a mismatch in modern environments
that have made physical activity mostly unnecessary.18,25 Al-
though GLP-1 receptor agonists offer powerful new opportunities
for losing weight, they do not diminish the manifold benefits of ex-
ercise and instead highlight the need to translate exercise’s effi-
cacy into effectiveness.
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