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ABSTRACT

JAKICIC, J. M., C. M. APOVIAN, D. J. BARR-ANDERSON, A. P. COURCOULAS, J. E. DONNELLY, P. EKKEKAKIS, M. HOPKINS,
E.V.LAMBERT, M. A. NAPOLITANO, and S. L. VOLPE. Physical Activity and Excess Body Weight and Adiposity for Adults. American
College of Sports Medicine Consensus Statement. Med. Sci. Sports Exerc., Vol. 56, No. 10, pp. 20762091, 2024. Excessive body weight
and adiposity contribute to many adverse health concerns. The American College of Sports Medicine (ACSM) recognizes that the condition of
excess body weight and adiposity is complex, with numerous factors warranting consideration. The ACSM published a position stand on this topic
in 2001 with an update in 2009, and a consensus paper on the role of physical activity in the prevention of weight gain in 2019. This current con-
sensus paper serves as an additional update to those prior ACSM position and consensus papers. The ACSM supports the inclusion of physical
activity in medical treatments (pharmacotherapy, metabolic and bariatric surgery) of excess weight and adiposity, as deemed to be medically ap-
propriate, and provides perspectives on physical activity within these therapies. For weight loss and prevention of weight gain, the effects may be
most prevalent when physical activity is progressed in an appropriate manner to at least 150min-wk ' of moderate-intensity physical activity, and
these benefits occur in a dose—response manner. High-intensity interval training does not appear to be superior to moderate-to-vigorous physical
activity for body weight regulation, and light-intensity physical activity may also be an alternative approach provided it is of sufficient energy ex-
penditure. Evidence does not support that any one single mode of physical activity is superior to other modes for the prevention of weight gain or
weight loss, and to elicit holistic health benefits beyond the effects on body weight and adiposity, multimodal physical activity should be recom-
mended. The interaction between energy expenditure and energy intake is complex, and the effects of exercise on the control of appetite are variable
between individuals. Physical activity interventions should be inclusive and tailored for sex, self-identified gender, race, ethnicity, socioeconomic
status, age, and developmental level. Intervention approaches can also include different forms, channels, and methods to support physical activity.

INTRODUCTION

Excess body weight and adiposity, typically termed as over-
weight or obesity, contributes to an array of deleterious health

concerns and is a global public health concern (1). However,
because excess weight and adiposity may contribute to these
adverse health outcomes in a continuous manner, rather than
only when an individual crosses a specific threshold that
would place them into a status of having overweight or obe-
sity, it may be most appropriate to consider health implications
across the continuum of weight and adiposity status. The

Address for correspondence: John M. Jakicic, Ph.D., FACSM, FTOS, ACSM-
CEP, University of Kansas Medical Center, Kansas City, KS 66160 (E-mail:

jjakicic@kumc.edu).
This article is being simultaneously published in Translational Journal of the
American College of Sports Medicine® (DOI:10.1249/TJX.0000000000000266).

2379-2868/24/5610-2076/0
MEDICINE & SCIENCE IN SPORTS & EXERCISEg
Copyright © 2024 by the American College of Sports Medicine

DOI: 10.1249/MSS.0000000000003520

health concerns related to excess body weight and adiposity
apply across the lifespan and across most demographic charac-
teristics (1). Moreover, the health burden of excess body
weight and adiposity is not limited to cardiometabolic factors,
but is associated with most body systems (2). Thus, there is a
need for continued efforts to prevent and treat excess body
weight and adiposity to reduce their associated health burden.
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This consensus statement provides contemporary updates
and extends prior positions of the American College of Sports
Medicine (ACSM) related to the prevention of weight gain
and the treatment of overweight and obesity. These prior posi-
tions include the 2001 and 2009 position papers focused on
weight loss and the 2019 consensus paper on the role of phys-
ical activity in the prevention of weight gain (3—-5). The scien-
tific literature continues to expand, and therefore, this report
provides contemporary updates to those prior reports. More-
over, this report expands to include contemporary perspectives
on defining excess body weight and adiposity, medical man-
agement of body weight regulation, the influence of physical
activity on energy balance regulation and food intake, physical
activity mode and volume considerations, application to vari-
ous population groups, and strategies for physical activity en-
gagement within the context of body weight regulation. This
report also highlights research areas for consideration, with a
focus on physical activity, and considerations for exercise
and fitness professionals.

PROCESS FOR DEVELOPMENT OF THE
CONSENSUS STATEMENTS

The contributors to this consensus statement were appointed
by ACSM, and the contributors agreed on a process for its de-
velopment. The following procedures were adopted for this

purpose.

* The topics for inclusion were developed by consensus of
the contributors.

* Contributors volunteered to assist with the development
of sections of the report, and the content of these sections
was based on their review of related scientific literature.
Each section was then reviewed by all contributors, and
after addressing comments by the other contributors, con-
sensus was obtained for the final content.

» Based on the scientific context contained within the re-
port, consensus statements and areas for future research
were developed. The final versions of these statements re-
ceived consensus approval by the contributors.

» The final version of all content of this report was ap-
proved by the contributors.

ACSM’S RECOGNITION OF CLINICAL AND
PUBLIC HEALTH CONSIDERATIONS

ACSM recognizes that the condition of excess body weight
and adiposity is complex, with numerous factors warranting
consideration. ACSM broadly supports the positions of other
professional organizations and public health entities that have
established prevention and treatment guidelines and recom-
mendations. Within the context of these reports, ACSM recog-
nizes the following key elements.

* Excess body weight and adiposity, typically termed as
overweight or obesity, is a chronic health condition that

warrants appropriate and effective treatments, and this
persists across the lifespan (6-8).

Treatment of excess body weight and adiposity should be
conducted within the context of overall health and the
concurrent presence of other health conditions.

* Recommend that adults with excess body weight and adi-
posity target to reduce their body weight by a minimum of
5%—10% and maintain at least this magnitude of weight
loss long-term (8). However, weight loss of greater magni-
tude, with an effort on sustaining this weight loss, may
have additional health benefits that may include reducing
the onset of chronic conditions such as cardiovascular dis-
ease (8,9). Moreover, for some individuals, there may be
health benefits with weight loss of less than 5%. The health
benefits of varying amounts of weight loss should be mon-
itored by clinicians.

Treatment of excess body weight and adiposity should
occur within the context of shared decision making that
consider the perspectives of the provider, other members
of'a comprehensive care team, and the individual.
Inclusion of physical activity should occur within a multi-
focused scope of prevention and treatment options for body
weight regulation that include medical management, nu-
trition and eating behavior, and behavior modification.
Prevention and treatment strategies for excess body weight
and adiposity should adopt a broader systems approach as
proposed by the National Academies of Science, Engineer-
ing, and Medicine’s Roundtable on Obesity Solutions that
includes the leverage points of structural racism and social
justice, biased mental models and social norms, and ef-
fective health communications (10).

Prevention and treatment strategies for excess body weight
and adiposity should adopt public policies that facilitate
healthful eating behaviors and engagement in adequate
physical activity and promote prevention and manage-
ment of excessive body weight and adiposity.
“People-first” language (i.e., “individuals with obesity”
rather than “obese individuals”) should be used within
the context of excess body weight and adiposity.
Treatment for individuals with excess body weight and
adiposity should be provided in an unbiased manner, with
all individuals given equitable access to effective and af-
fordable treatment options.

.

CONSIDERATIONS FOR DEFINING EXCESS
BODY WEIGHT AND ADIPOSITY

Within the context of clinical management guidelines, body
mass index (BMI), computed from measure of body weight
and height (kg'm ?), has been widely accepted as a method
to define overweight and obesity. However, BMI may mis-
classify an individual with overweight or obesity when there
is a high amount of lean body mass. Moreover, the association
between BMI and health risks may vary by race (11-13), and
BMI may misclassify obesity more in women compared to
men (14). Despite the potential limitations, and consistent with
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the recent American Medical Association (AMA) policy (15),
ACSM supports the use of BMI as an initial screening tool for
the potential presence of excess body weight or an indication
of potential excess adiposity. Also consistent with the AMA
policy, physicians and other healthcare professionals should
use BMI within the context of broader health considerations
when contemplating treatment options, which may include
the presence of related risk factors, health conditions, and the
desires and perspectives of the individual (15). This broader
health consideration may also need to include measurement
of'abdominal adiposity, which can be assessed clinically using
waist circumference, to enhance the precision of when total
and regional body size may represent potential health concerns
(16). Moreover, when appropriate and indicated, further evalu-
ation of body composition may be warranted, which may in-
clude measures of total and regional adiposity and subcompo-
nents of lean body mass that include bone, muscle, and specific
organs (e.g., liver, heart). Examples of when body composition
measurement may be indicated include clinical circumstances
where there is concern that BMI may not appropriately repre-
sent health status or if there is concern about the reduction in
lean mass, muscle mass, or bone in response to therapies to
treat excessive weight and adiposity. Body composition mea-
surements may also be warranted in research settings to quan-
tify the contribution of different body tissues to health risk or
to quantify changes in these tissues to various intervention ap-
proaches. However, it is recognized that methods of assessing
body composition differ in their cost, precision, validity, and
reliability, and these factors should be considered when
selecting a method that is implemented in clinical or research
settings (17).

MEDICAL TREATMENT CONSIDERATIONS

A variety of medical treatments are available for the treat-
ment of excess body weight and adiposity. ACSM supports
the inclusion of physical activity, as deemed to be medically
appropriate, within each of these medical approaches to man-
age excess body weight and adiposity. Considerations within
the context of pharmacotherapy and metabolic/bariatric sur-
gery are provided below.

Pharmacotherapy

Contemporary approaches to pharmacotherapy, also re-
ferred to as antiobesity medications, mimic the body’s natu-
rally occurring nutrient-stimulated hormones (NuSH) that tar-
get the receptors of glucose-dependent insulinotropic polypep-
tide (GIP) and glucagon-like peptide-1 (GLP-1). These NuSH-
based therapies reduce appetite, increase satiety, and slow gas-
tric emptying, which contribute to weight loss. These have
been shown to be highly effective for weight loss (18,19). At
the time of this writing, the two most recently approved
NuSHs for weight loss are Semaglutide and Tirzepatide. There
are many other therapies in development or in phase 2 or 3
studies, with these additional therapies adding glucagon to
both GLP-1 and GIP, or examining the potential of hormones

such as amylin, cholecystokinin, and others (20). Thus, it is
possible that these medications may be even more effective
than the currently available therapies.

Semaglutide is a selective GLP-1 receptor agonist that is ef-
ficacious for weight loss in individuals with overweight/obesity
and without type 2 diabetes mellitus (14.9% weight loss vs
2.4% weight loss in the placebo group) (19). In one recent
study, those with type 2 diabetes mellitus had a 9.6% weight
loss versus 3.4% weight loss in the placebo group (21). Similar
magnitudes of weight loss have been observed in other studies
of Semaglutide (19,22-25). Moreover, a systematic review and
meta-analysis concluded that the mean difference in percent
weight loss was —11.9% (95% confidence interval (CI): —12.8
to —10.9) favoring Semaglutide compared to placebo (26).
Tirzepatide is a dual GIP and GLP-1 receptor agonist that has
been shown to be effective for weight loss in individuals with
overweight and/or obesity both with (14.7% weight loss vs
3.2% weight loss in the placebo group) and without (20.9%
weight loss vs 3.1% weight loss in the placebo group) type 2 di-
abetes mellitus (18) (27). A systematic review of Tirzepatide re-
ported weight loss exceeding the placebo by —9.81kg (95% CI:
—12.09 to —7.52) (28).

A potential concern with these NuSHs has been the exces-
sive loss of lean body mass (29); however, most studies of an-
tiobesity medications have not published data on changes in
body composition. By comparison, the loss of lean body mass
accounts for approximately 15% to 25% of total body weight
loss resulting from a behavior lifestyle modification interven-
tion (30,31). The loss of lean body mass is of potential concern
because it may negatively impact components of energy ex-
penditure, musculoskeletal health, and other health outcomes
(32). However, it is unclear if the loss of lean body mass is pro-
portional to a loss of muscle tissue, which is a subcomponent of
lean body mass, suggesting a need for researchers to directly
assess muscle mass and not solely lean body mass in response
to antiobesity medication therapies. Moreover, a meta-analysis
concluded that self-reported physical function improves with
antiobesity medication-induced weight loss, but there are lim-
ited data available for the effects on cardiorespiratory fitness
and objectively measured physical function (33), which are im-
portant health-related outcomes that need consideration.

Physical activity within the context of antiobesity medica-
tion therapy is an important clinical consideration. However,
there is a paucity of data to support that physical activity, or
structured exercise training, will enhance the initial weight
loss or reduction in adiposity achieved with an antiobesity
medication. There is also a paucity of data to support that
physical activity, including resistance exercise training, will
attenuate the loss of lean body mass and muscle mass that is
typically observed with antiobesity medication treatment.
One of the few studies of combining physical activity with a
GLP-1 antiobesity medication was conducted after partici-
pants initially lost body weight (13.1kg (95% CI: 12.4-13.7
kg)) across an 8-wk program with a low-energy diet (34). Fol-
lowing initial weight loss, participants were randomized to re-
ceive placebo only, placebo plus exercise, Liraglutide (an

2078  Official Journal of the American College of Sports Medicine

http://www.acsm-msse.org

Copyright © 2024 by the American College of Sports Medicine. Unauthorized reproduction of this article is prohibited.


http://www.acsm-msse.org

early-generation GLP-1 receptor agonist), or Liraglutide plus
exercise. The exercise involved progressing over a period of
6 wk to 2d-wk ' of group-based 30min of vigorous-intensity,
interval-based indoor cycling plus 15min of circuit training,
and 2 d'wk ' of moderate-to-vigorous—intensity exercise indi-
vidually that included brisk walking, running, or cycling. At
12months following randomization, significant weight regain
occurred in the placebo group (6.1kg (95% CI: 3.5-8.7)), non-
significant weight change occurred with exercise alone (2.0kg
(95% CI: —0.7 to 4.6)) or Liraglutide alone (—0.7kg (95% CI:
—3.2 to 1.8)), and significant weight loss occurred with the
combination of Liraglutide plus exercise (—3.4kg (95% CIL:
—5.9 to —0.9)). Pertinent to antiobesity medication therapy, the
weight loss and reduction in body fatness with liraglutide plus
exercise were significantly greater compared to Liraglutide
alone. Moreover, cardiorespiratory fitness increased with
liraglutide plus exercise (oxygen consumption increased by 4.8
mLkg "min"' (95% CI: 3.4-6.1)) but was not significantly
changed with Liraglutide alone (1.1mLkg "min~" (95% CI:
—0.3, 2.6)). Therefore, the results of this study suggest the im-
portance of exercise and physical activity to elicit important
cardiometabolic effects beyond what can be achieved with an-
tiobesity medication-induced weight loss alone.

Metabolic/Bariatric Surgery

Relatively recent changes to lower the BMI thresholds for
when metabolic and bariatric surgery is medically indicated
will increase the number of individuals who are eligible for
this form of obesity treatment (35). These new guidelines rec-
ommend that metabolic and bariatric surgery be considered for
all individuals with a BMI >35kg'm 2, and this treatment be
considered for individuals with a BMI >30kg'm > who also
have metabolic disease (e.g., type 2 diabetes). Moreover, the
threshold for use of metabolic and bariatric surgery for Asian
populations is for a BMI >27.5kg'm ~.

There have been dramatic shifts in metabolic and bariatric
surgery procedures, and the most common current procedure
is sleeve gastrectomy followed by Roux-en-Y gastric bypass
(RYGB), with the biliopancreatic diversion with or without
duodenal switch procedure less commonly performed (36).
The laparoscopic adjustable band (LAGB) is rarely performed
due to less effective long-term weight loss and the need for re-
moval due to intolerance. Metabolic and bariatric surgery is
highly effective and durable for long-term weight loss and re-
ducing adiposity-related health risks (37). The STAMPEDE
(Surgical Treatment and Medications Potentially Eradicate Di-
abetes Efficiently) Trial, which compared bariatric procedures
to medical/lifestyle treatment, reported that weight loss at 12
months after surgery was 27.5% for RYGB and 24.7% for
sleeve gastrectomy, which were both significantly greater than
the weight loss observed with nonsurgical medical therapy
(5.2%) (38). The TRIABETES Study compared RYGB,
LAGB, and intensive lifestyle modification and reported
12-month weight loss of 27.0%, 17.3%, and 10.2%, respec-
tively (39). By comparison, the 12-month weight losses in

the nonsurgical intensive lifestyle interventions in the Diabetes
Prevention Program (40) and in the Look AHEAD Study (41)
were approximately 7% and 8.6%, respectively. Moreover,
compared to nonsurgical and nonpharmacotherapy ap-
proaches, metabolic and bariatric surgery results in more
durable weight loss, which may contribute to enhanced
health benefits compared to nonsurgical lifestyle interven-
tions (42). For example, in both the STAMPEDE Trial
and TRIABETES Study, metabolic and bariatric surgery
was superior to nonsurgical intensive lifestyle interventions
for glucose control and full or partial diabetes remission at 5
yr (43,44). Moreover, the Alliance of Randomized Trials of
Medicine versus Metabolic Surgery in Type 2 Diabetes
(ARMMS-T2D) consortium reported similar findings after
a 3-yr observation period (45).

Physical activity is recommended within metabolic and bar-
iatric surgery clinical practice guidelines (46,47). The European
Association for the Study of Obesity concluded that weight and
adiposity are reduced by an additional 2.5kg (on average) with
aerobic, resistance, or the combination of these modes of physi-
cal activity following metabolic and bariatric surgery (46). An-
other meta-analysis concluded that physical activity contributes
an additional 1.9kg of weight loss to metabolic and bariatric sur-
gery (48). However, it is important to consider the effects of
physical activity across the duration of treatment, and the effects
on body weight are mixed. Although premetabolic and bariatric
surgery physical activity interventions have been shown to in-
crease physical activity, there is low quality of evidence to sup-
port that this will enhance postmetabolic and bariatric surgery
weight loss (46). Physical activity implemented across 6 months
following metabolic and bariatric surgery shows minimal bene-
fits on additional weight loss (49), but physical activity over a
longer period is associated with enhanced weight loss (48). For
example, 6-month weight loss was not enhanced with the in-
clusion of supervised exercise (49), whereas the Longitudi-
nal Assessment of Bariatric Surgery (LABS) study reported
a dose—response association between both more physical ac-
tivity and less sedentary behavior with greater weight loss at
7-yr postmetabolic and bariatric surgery (50). Despite the as-
sociation with improved long-term weight loss after meta-
bolic and bariatric surgery, a recent systematic review and
meta-analysis concluded that physical activity does not signif-
icantly prevent weight recurrence following metabolic and
bariatric surgery (51).

The benefits of physical activity within the context of met-
abolic and bariatric surgery likely reach beyond the effects on
body weight. There is a loss of lean body mass that accom-
panies weight loss from metabolic and bariatric surgery (49),
and this may raise some concern with the potential for sarcope-
nia. Base on a systematic review, Morales-Marroquin et al.
concluded that the addition of resistance exercise to metabolic
and bariatric surgery prevented the loss of muscle strength;
however, the attenuation of lean mass body loss with resis-
tance exercise was only observed in younger persons (52).
Specific to muscle, physical activity is associated with en-
hanced muscle quality after metabolic and bariatric surgery
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(53,54). Supervised aerobic activity significantly improved
cardiorespiratory fitness, insulin sensitivity, and glucose effec-
tiveness compared to metabolic and bariatric surgery without
supervised physical activity (49). Therefore, within the context
of metabolic and bariatric surgery, the importance of exercise
and physical activity needs to be considered beyond any ef-
fects on body weight and should include the effects on other
health-related benefits.

Consensus Statements

* Antiobesity medications and metabolic and bariatric
surgery are effective treatments for excess body weight
and adiposity, and for the treatment of adiposity-related
health conditions (e.g., cardiovascular disease, diabe-
tes, etc.), and both antiobesity medications and meta-
bolic and bariatric surgery should be made available
to individuals when medically indicated and in a man-
ner that is consistent with current clinical practice
guidelines. Treatment should include balancing effi-
cacy and safety in a shared-decision model indicated
by medical providers.

* Consistent with the prior ACSM position statement (4),
antiobesity medications should be used in combination
with a behavioral intervention that focuses on eating
and physical activity behaviors that are consistent with in-
dividual needs and complement the effectiveness of the
antiobesity medications.

* Include both aerobic and resistance modes of physical ac-
tivity with antiobesity medications and metabolic and
bariatric surgery. This combination of physical activity
will enhance cardiorespiratory fitness, muscle strength
and function, muscle quality, and potentially attenuate
the loss of lean body mass and muscle that may occur
with weight loss. To sustain these benefits, physical activ-
ity needs to be maintained long-term.

 The inclusion of physical activity for individuals under-
going treatment with an antiobesity medication or meta-
bolic and bariatric surgery should extend beyond its po-
tential effects on body weight or body composition and
should be considered within the context of holistic health
and well-being. This may also need to include balance
training to enhance kinesthetic awareness, which may
change with weight loss, to facilitate safe mobility and
physical activity.

* The initiation and progression of physical activity, which
includes mode and dose (intensity, duration, frequency),
should consider an individual’s capacity and physical
abilities, and warrants appropriate medical clearance by
the antiobesity medication prescribing provider, by the in-
dividual’s surgeon after metabolic and bariatric surgery,
and other providers as indicated by the medical status of
the individual.

» The comprehensive treatment team should consist of a
professional with the appropriate training and profes-
sional certifications, such as an ACSM Certified Clinical
Exercise Physiologist, to apply physical activity to the

treatment of individuals receiving treatment with an anti-
obesity medication or metabolic and bariatric surgery.

PHYSICAL ACTIVITY CONSIDERATIONS FOR
THE PREVENTION AND TREATMENT OF
EXCESS BODY WEIGHT AND ADIPOSITY

The prevention of weight and adiposity gain may curtail the
further worsening of adiposity-related health conditions. Phys-
ical activity is a key lifestyle behavior within this context. Both
the 2001 and 2009 ACSM Position Papers concluded that
physical activity was associated with attenuation of weight
gain (3,4). Moreover, the systematic review conducted for
the 2018 Physical Activity Guidelines Advisory Committee
Report concluded that there is an association between greater
amounts of physical activity and attenuated weight gain in
adults, and this may be most pronounced when physical activ-
ity exposure is at a moderate-to-vigorous intensity and is
above 150min'wk ' (5).

Consistent with prior reports, physical activity without a con-
current energy-restricted diet generally provides modest weight
loss of approximately 0.5 to 3.0kg, with greater weight loss
and reductions in adiposity occurring in a dose—response manner
(3). Moreover, without a concurrent energy-restricted diet, selec-
tive forms of physical activity may result in reduction in visceral
adiposity and a possible increase in muscle mass (3,4), with the
majority of evidence currently based on aerobic and resistance
forms of physical activity. Even in the absence of reducing body
weight or adiposity, physical activity contributes to other health
benefits for persons with excess body weight and adiposity such
as reduced risk of cardiovascular disease, diabetes, cancer, and
others (3,4).

When combined with an energy-restricted diet, the effect of
physical activity on body weight and adiposity is additive to
diet and enhance weight loss by approximately 20% compared
to what is observed with an energy-restricted diet alone (3,4).
The magnitude of these additive effects of physical activity
may occur in a dose-response manner (3), with greater effects
observed with increased doses of physical activity. However,
the effects of physical activity on these outcomes may be
blunted and diminished with greater levels of dietary energy
restriction (3).

Enhanced long-term weight loss is associated with 200 to
300min'wk ' or >2000kcal-wk ' of leisure-time physical ac-
tivity (3,4). This dose of physical activity was first recom-
mended by ACSM (4), with other clinical and public health
recommendations also supporting this dose of physical activ-
ity (8,55,56). However, the evidence to support this recom-
mendation was based primarily on prospective associations
and secondary data analyses. Randomized studies of different
prescribed doses of physical activity have not consistently sup-
ported this recommendation. When a combination of super-
vised and unsupervised exercise was added following weight
loss of >5%, exercise of 225 and 300min-wk ' was not supe-
rior to 150min-wk ' for enhancing weight loss maintenance
over a period of 12months (57). Furthermore, another recent
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study reported that prescribing unsupervised 250min-wk ' of
physical activity did not elicit greater weight loss than pre-
scribing unsupervised 150min-wk ™' within the context of a
comprehensive behavioral weight-loss program (30). Thus,
physical activity targets may need to be initially set to progress
to 150min'wk ' of moderate-to-vigorous physical activity
with progression to a higher dose when necessary to enhance
body weight regulation and elicit additional health benefits
that may not be realized for an individual engaging in a lower
amount of moderate-to-vigorous physical activity.

Individual variability in weight change in response to exer-
cise and physical activity has been observed. For example,
data from the HERITAGE Study demonstrated heterogeneity
in change in body composition in response to supervised exer-
cise training (58). Data from the Midwest Exercise Trial also
demonstrated heterogeneity, with supervised exercise
resulting in weight loss in some individuals but not in others,
and there was interindividual variability in the magnitude of
weight change even in individuals for which weight loss was
observed (59). This may suggest the need to develop individ-
ualized recommendations for structured exercise and physical
activity, and there is a need to identify factors that may inform
how to best personalize these recommendations.

An additional area of consideration is the potential influence
of sedentary behavior on weight status and weight loss. The
2019 ACSM Pronouncement on sedentary behavior con-
cluded that sedentary behavior was not associated with weight
status (60). In individual studies of exercise alone without di-
etary modification, there was no difference in sedentary time
between those defined as responders and nonresponders, with
these categories based on whether weight loss was observed or
not in response to the intervention (61). A study that combined
dietary modification with physical activity reported that the
change in sedentary behavior was not predictive of weight
loss, but rather the increase in both light-intensity and
moderate-to-vigorous intensity physical activity was predic-
tive of weight loss (62). Moreover, a systematic review found
that there was not a change in nonexercise energy expenditure
in exercise studies (63), suggesting that, on average, there is
not a compensatory increase in sedentary behavior in response
to exercise that is targeting weight loss.

Within the context of body-weight regulation, there are
emerging areas that are specific to physical activity. The
2018 Physical Activity Guidelines for Americans recommend
the accumulation of moderate-to-vigorous physical activity
with no minimum bout duration contributing to this accumula-
tion (64). However, the scientific evidence to support this rec-
ommendation includes primarily cross-sectional studies, with
a few studies supporting that moderate-to-vigorous physical
activity of any bout duration was associated with lower body
weight (65,66). A recent cross-sectional study showed modest
but significantly lower body weight, BMI, and waist circum-
ference with engaging in at least 150min-wk ' of moderate-
to-vigorous physical activity regardless of the length of the ac-
tivity bouts; however, a lower percent body fat was only ob-
served when engaging in at least 150min-wk ' of moderate-

to-vigorous physical activity that was accumulated in activity
bouts of at least 10min in duration (67).

Another emerging area is time of day consideration for en-
gagement in physical activity and how this may be associated
with measures of body weight and adiposity. Cross-sectional
analysis of data from the Women’s Health Study showed that
lower physical activity in the morning was associated with
greater odds of having obesity (68). In secondary analyses, it
was shown that engaging in morning exercise was associated
with greater 10-month weight loss compared to exercising in
the afternoon/evening; however, sporadic exercise not per-
formed consistently in the morning, at mid-day, or in the late af-
ternoon or evening was shown to be associated with weight loss
that was not significantly different from exercise performed
primarily in the morning, around mid-day, or late afternoon
or evening (69). Moreover, a 15-wk pilot study showed that
morning and evening exercise resulted in similar magnitudes
of weight loss (70). Physical activity at a consistent time of
the day, particularly in the morning, may be important for sus-
taining exercise participation following weight loss (71).
However, the data regarding the optimal time of day for exer-
cise that may enhance body weight regulation are inconsistent
(72). The data also do not necessarily support that morning ac-
tivity is preferred over other times of the day for its effects on
adiposity-related conditions such as glucose control. For exam-
ple, some studies demonstrate a greater effect when physical ac-
tivity is performed in the afternoon (73,74), other studies dem-
onstrate a greater effect with activity performed in the morning
(75), and yet other studies demonstrate no difference between
morning and afternoon physical activity (76). The time of day
that may be most appropriate for an individual may need to con-
sider the health benefits that are balanced with factors that may
contribute to physical activity engagement that may include oc-
cupational responsibilities, family responsibilities, and others.

Consensus Statements

* Physical activity contributes to the prevention of weight
gain and adiposity, and an increase in physical activity
above current levels results in weight loss and reduced ad-
iposity, in a dose-response manner. The effects may be
most prevalent when physical activity is progressed in an
appropriate manner to at least 150min-wk ' of moderate-
intensity physical activity, or the equivalent dose if at a dif-
ferent intensity.

* The effects of physical activity are additive to the effects of re-
duced energy intake for effects on body weight and adiposity.

* Total energy expenditure resulting from moderate-to-vigorous
physical activity, regardless of bout duration, is associated
with lower body weight and possibly adiposity. However,
whether accumulating physical activity in bouts less than 10
min in duration is as effective for change in body weight
and adiposity compared to bouts of activity performed in lon-
ger bouts, which are of equal energy expenditure, is unclear.

» Engaging in physical activity in a consistent pattern across
days contributes to sustained engagement. However, data
are limited and not consistent regarding whether the time
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of day one engages in physical activity will have differen-
tial effects on body weight and adiposity.

PHYSICAL ACTIVITY INTENSITY
CONSIDERATIONS

Most of the scientific literature has reported on the contribu-
tion of moderate-to-vigorous physical activity to the regulation
of body weight, which includes prevention of weight gain,
weight loss, and weight loss maintenance. Although still
understudied, there is emerging evidence of the potential ben-
efits of light-intensity physical activity on body weight regula-
tion. Gay et al. (77) reported that there is a modest, but statis-
tically significant, inverse correlation between light-intensity
occupational physical activity and percent body fat. Within
the context of a comprehensive behavioral weight loss inter-
vention, light-intensity physical activity has been shown to
be additive to the effects of moderate-to-vigorous physical ac-
tivity for weight loss (62). It has been suggested that there
would be energy expenditure benefits by shifting sedentary
behavior to light-intensity physical activity, and this may in-
fluence body weight regulation (78).

High-intensity interval training (HIIT) provides another ap-
proach for consideration, and studies have concluded that
HIIT is not superior to moderate-intensity physical activity
performed in a continuous manner for its effect on body
weight or body composition (79). However, when compared
to adults of healthy body weight, adults with excess body
weight and adiposity may demonstrate greater benefits to body
composition with HIIT (79). Thus, when accepted by an indi-
vidual and not otherwise contraindicated, HIIT may provide a
viable alternative approach to physical activity for individuals
with excess body weight and adiposity.

Consensus Statements
* Physical activity performed at a moderate-to-vigorous in-

tensity that elicits a sufficient energy expenditure can be

effective for body weight regulation, the treatment of ex-

cess body weight and adiposity, and the treatment of

adiposity-related health conditions.

 HIIT is not superior to other modes of physical activity

performed at a moderate-to-vigorous intensity for its ef-
fects on body weight and body composition, but HIIT
can be an option when not contraindicated and when pre-
ferred by the individual.
Light-intensity physical activity is additive to more intense
physical activity for effects on body weight regulation and
the treatment of excess body weight and adiposity. For in-
dividuals for whom moderate- or vigorous-intensity phys-
ical activity may not be feasible or is contraindicated, light-
intensity physical activity provides a viable alternative to
enhance energy expenditure for individuals who choose
it over other alternatives. However, to elicit an energy ex-
penditure that is equivalent to moderate-to-vigorous inten-
sity physical activity, light-intensity physical activity will
need to be of a longer duration. Moreover, the specific

dose of light-intensity physical activity that may be effec-
tive for body weight regulation and the treatment of ex-
cess body weight and adiposity is currently unknown.

PHYSICAL ACTIVITY MODE
CONSIDERATIONS

There is continued debate on the mode of physical activity
that may be most effective for the prevention and treatment
of excess body weight and adiposity. Although studies have
been conducted to compare different modes of physical activ-
ity, most of these studies have not controlled for energy expen-
diture across the physical activity modes or have used designs
that limit the ability to draw definitive conclusions. Moreover,
physical activity mode considerations also need to account for
other desired outcomes beyond regulation of body weight that
can enhance health. Within the context of energy balance, the ef-
fects of different modes of physical activity on adiposity-related
outcomes may be influenced by whether the mode of physical
activity is accompanied by intentional dietary restriction and
by the intensity and volume of the physical activity. Addition-
ally, it is unclear if the context in which the physical activity oc-
curs (e.g., leisure-time, household, occupational, transportation)
influences the effect on body weight and adiposity regulation.

Consensus Statements

» Evidence does not support that any one single mode of
physical activity is superior to other modes for the pre-
vention of weight gain or weight loss, provided that the
dose of physical activity is sufficient to result in the nec-
essary effects on energy expenditure and energy balance.
Moreover, options for non—weight-supported modes
should be recommended to accommodate individual
needs when body weight or body size limits the ability
to engage in weight supported physical activity.

* To elicit holistic health benefits beyond the effects on
body weight and adiposity, multimodal physical activity,
rather than a single mode of physical activity, should be
recommended for persons with excess body weight and
adiposity that include (see Fig. 1): 1) aerobic activity to
maintain or increase cardiorespiratory fitness; 2) resistance
forms of activity to possibly enhance muscle mass and
maintain or increase muscular strength and function; 3)
mind-body forms of physical activity, such as yoga, to as-
sist with mobility and balance, and kinesthetic body
awareness, and to influence other domains that may con-
tribute to holistic health and well-being; and 4) balance
training to adjust to changes in distribution of body weight
that will assist with safe mobility and fall prevention.

DIETARY CONSIDERATIONS

Clinical guidelines recommend dietary modification that re-
sults in a reduction in energy intake be used in combination with
physical activity to induce weight loss and a reduction in adipos-
ity (8). A reasonable reduction in energy intake of approximately
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FIGURE 1—Theoretical framework for how physical activity contributes to body composition, components of fitness, and health within approaches

targeting body weight regulation.

500 to 1000kcal-d ™" is effective for decreasing body weight by
approximately 1 to 2Ib-wk ', with medically supervised greater
reductions in energy intake resulting in a greater magnitude of
weight loss (8). However, the expectation of body weight loss be-
ing 1 to 2Ib-wk ' with a 500 to 1000kcal-d"" energy deficit is an
estimate and should be viewed with caution. Evidence supports
that, on average, most individuals will have actual body weight
loss that is less than this estimated amount (80).

Portion control of eating is an important dietary strategy that
influences body weight. Increasing the portion size at one
meal can result in increased energy intake throughout the
day (81-83), and the doubling of the portion size can increase
acute energy intake by 35% (84). A recent systematic review
and meta-analyses reported that decreased portion sizes re-
sulted in decreased energy intake. In studies examining body
weight, being served smaller versus larger portions was asso-
ciated with approximately 0.6kg less weight gain (85).

Intermittent fasting involves periods during the day (time-re-
stricted eating) or across days (alternative days of fasting) where
food is not consumed. Theoretically, this may facilitate greater
reductions in energy intake that can facilitate greater weight loss.
However, a recent meta-analysis of randomized controlled trials
concluded that for persons with a BMI >30kg'm 2, intermittent
fasting (whether time-restricted eating or alternate day fasting)
did not result in greater weight loss compared to consumption
of a low-energy diet (86). Although the data are limited, the ad-
dition of exercise to a period of fasting has been shown to possi-
bly enhance the beneficial effects on cardiometabolic markers of
health (e.g., lipids, inflammation) and possibly liver health (87).
It has also been suggested that the addition of exercise at the be-
ginning of a fasting period may allow for the fasting period to be
more tolerable by reducing the biological drive for hunger (88);
however, the data are very limited to support this potential effect.
Although data on the safety of combining intermittent fasting with
exercise are limited, caution should be applied if implementing this
strategy, particularly for individuals who may be at risk for hypogly-
cemia or other related conditions that may be impacted with this in-
tervention strategy. Moreover, surveillance of individuals engaging

in time-restricted eating or fasting is needed to understand if these
types of eating patterns are linked to any negative health outcomes.

There are also a variety of dietary approaches that recom-
mend different foods and macronutrient consumption. An um-
brella systematic review and meta-analysis of randomized clin-
ical trials involving ketogenic, low-carbohydrate, high-fat diets,
and very low-energy ketogenic diets found that all these dietary
approaches were effective for decreasing body weight, with
none of these demonstrating superior effects for attenuating
the loss of lean body mass (89). Moreover, a meta-analysis of
dietary approaches focused on single food groups like fish,
whole grains, and nuts found that these approaches resulted in
minimal weight loss compared to control groups (90).

In addition to the content provided above, inclusion of a reg-
istered dietitian nutritionist (RDN) or their equivalent should be
included on treatment teams to provide the appropriate medical
nutrition therapy expertise for the treatment of excess weight
and adiposity. This medical nutrition therapy should follow
the recommendations of the Academy of Nutrition and Dietet-
ics (91) or other appropriate organizations with this expertise.
Exercise professionals should not exceed their scope of prac-
tice regarding providing guidance to individuals for medical
nutrition therapy. Conversely, registered dietitian RDNs should
refer patients to appropriately trained and certified exercise pro-
fessionals (e.g., clinical certified exercise physiologists) to pro-
vide guidance to individuals on physical activity and exercise.

Consensus Statements

* Dietary approaches that lead to a reduction in energy in-
take will be the most effective for treating excess body
weight and adiposity.

¢ Dietary approaches that reduce portion size can assist in
the prevention of weight gain and may contribute to re-
ducing energy intake resulting in weight loss.

» Time-restricted eating and intermittent fasting do not ap-
pear to be superior to low-energy intake diets.

* At the population level, one type of diet and macronutri-
ent composition does not appear to be more effective
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for weight loss when compared to other approaches, pro-
vided that these approaches result in similar effects in
achieving negative energy balance.

PHYSICAL ACTIVITY AND THE
REGULATION OF ENERGY INTAKE AND
EATING BEHAVIOR

Exercise-induced weight loss is often lower than expected
based on objective measures of exercise-induced energy ex-
penditure (92), with changes in energy intake often suggested
as the primary pathway through which individuals compensate
for exercise-induced energy deficits. On average, acute aero-
bic exercise does not increase hunger or energy intake over
the subsequent 24h (93), with intense exercise (>70% VOsmax)
transiently suppressing hunger after exercise (94). Postexercise
changes in hunger and gastrointestinal hormone concentrations
often coincide (95), but these perturbations are short-lived and
subsequent energy intake is typically unaffected. These appeti-
tive responses may be modulated by exercise intensity, dura-
tion, sex, and obesity status, but these factors do not appear to
strongly influence acute energy intake compensation (96). Fol-
lowing 7—-14d of exercise, studies using objective measures of
energy intake indicate that energy intake begins to track in-
creases in exercise-induced energy expenditure, with approxi-
mately 30% of the exercise-induced energy expenditure com-
pensated for by increased energy intake (97-99). High-
quality long-term exercise training studies are limited, but
partial compensation is again seen in objectively measured
energy intake (100). Of note, the effects of exercise training
on the control of appetite are complex, individually subtle,
and influence multiple aspects of appetite simultaneously.
For example, fasting hunger may increase following exercise
training, but this can be countered by enhanced postmeal sa-
tiety (101) and favorable changes in hedonic food responses
(102) and eating behavior traits (particularly when weight loss
occurs) (100). Indeed, individuals with high levels of habitual
physical activity may operate within a “regulated zone” of ap-
petite, with an increase in the sensitivity of appetite control lead-
ing to a tighter coupling between energy intake and energy ex-
penditure (103-105).

Consensus Statements

* A single bout of aerobic exercise does not increase hunger
or energy intake over the subsequent 24h, yet further ev-
idence is needed to examine individual responses. When
performed over the longer term, regular aerobic exercise
can elicit partial compensation in energy intake.

* High habitual levels of physical activity may sensitize
the control of appetite with a tighter coupling between
energy expenditure and energy intake following energy
perturbations, whereas physical inactivity and sedentariness
fail to downregulate energy intake and can permit
overconsumption.

» The complex interaction between energy expenditure and
energy intake means that the effects of exercise on the
control of appetite will be variable between individuals.

POPULATION- AND INDIVIDUAL-SPECIFIC
CONSIDERATIONS

The prevalence of excess body weight and adiposity is of
public health concern across most sectors of the population.
This includes across the lifespan (children and adolescents,
young adults, middle-aged adults, older adults), within biolog-
ical sex and self-identified gender, race, and ethnic identity, and
across socioeconomic sectors (1,106-108). Moreover, the
health concerns of excess body weight and adiposity are present
in certain individuals with physical disabilities, mobility limitations,
or intellectual and developmental disabilities (109—111). There are
also geographical factors, such as urban versus rural settings, that
may contribute to the public health concemns of excess body
weight and adiposity (112,113). Physical activity contributes to
body weight regulation, the treatment of excess body weight
and adiposity, and related health outcomes within all of these
populations. However, there may be population-specific fac-
tors that need to be considered for persons to effectively engage
in and sustain effective doses and modes of physical activity.

Consensus Statements

* Providers and comprehensive care teams must acknowl-
edge that social determinants of health influence excess
body weight and adiposity and an individual’s access to
physical activity. One’s identity must be considered when
developing individualized plans that target these outcomes.

 Physical activity is an important lifestyle behavior across
the lifespan, and physical activity approaches that are age
and developmentally appropriate should be implemented
to effectively contribute to body weight regulation, the
treatment of excess body weight and adiposity, and the
treatment of adiposity-related health conditions.

* Implement physical activity approaches that are inclusive
of sex, self-identified gender, race, ethnicity, and socioeco-
nomic status. This includes addressing systemic and struc-
tural factors such as providing access to safe and inclusive
environments for physical activity in urban, suburban, and
rural communities; affordable opportunities to be inclusive
of socioeconomic status; and access to opportunities that
are inclusive of individual physical activity preferences.

* For persons with physical disabilities, mobility limitations,
or intellectual and developmental disabilities, physical activ-
ity should involve adaptive physical activity and sport pro-
grams that are developmentally appropriate and are tailored
to address the needs of individual persons and that are effec-
tive for body weight regulation, treatment of excess body
weight and adiposity, and treatment of adiposity-related
health conditions. This may include attention to functional
fitness that may enable individuals to participate more fully
in physical activity. There is also a need for attention to be
given to appropriately trained and qualified staff to assist
these persons with physical activity and cost-sensitive ac-
cess to appropriate facilities and equipment, which may
include home-based or remote delivery options.

* Providers should recognize that for some people with ex-
cess body weight and adiposity, there may be other factors
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that influence engagement in physical activity. These may
include factors related to clinical intolerance, physiologi-
cal detraining that may limit some modes or intensities
of physical activity, or individual perceptions of tolerance
to different intensities of physical activity.

STRATEGIES FOR SUPPORTING
ENGAGEMENT AND SUSTAINABILITY OF
PHYSICAL ACTIVITY

Previous position papers (3,4), the 2018 Physical Activity
Guidelines Advisory Committee Report (66), and the 2023
Midcourse Report for Older Adults (114) provide insights into
strategies for engagement and sustainability of physical activ-
ity. Many of these considerations apply to persons with over-
weight and obesity, namely, individual strategies (e.g., goal
setting), community design elements, and environmental and
policy strategies (115). This current perspective extends the
previous evidence with a focus on different aspects of the so-
cial ecological framework (66,116), which is critical for under-
standing the multilevel influences on the adoption and mainte-
nance of physical activity behavior (66).

Digital Health

Digital health technologies (e.g., apps, smartwatches) have in-
creased in popularity and incorporate a number of components,
such as activity trackers, feedback, goal setting, and social net-
working (117). Meta-analyses and systematic reviews have
linked use of these technologies with physical activity behavior
and weight loss (117-119) that included adults with excess
weight and adiposity (117,118). Effects are enhanced by tailored
messaging and feedback (118). Further, in 73% of instances,
greater monitoring of physical activity behavior was linked to
greater weight losses (117). There is some indication that passive
forms of self-monitoring (stepping on an e-scale vs self-record-
ing) result in higher engagement with monitoring, but less robust
outcomes (117). This suggests that for those with overweight
and obesity, the self-regulatory process of monitoring raises
awareness of physical activity and diet behavior and enables a
feedback loop of gathering and receiving personal data to make
progress toward weight-related goals.

Social Support

Social support has been identified as an important factor in the
adoption and maintenance of physical activity behavior
(66,114). For adults living with excess weight and adiposity, var-
ious aspects of support are useful for lifestyle changes (120,121).
Further, emerging evidence indicates better weight loss for pro-
grams delivered via group-based weight loss treatments com-
pared to those offered individually (122—124). Group dynam-
ics, role modeling, and peer-led problem solving are important
active ingredients that can extend to physical activity behavior.

Affective Experiences From Physical Activity

A higher body mass is a risk factor for reduced participation
in physical activity (125-128). Compared to their nonobese
counterparts, individuals with excess weight and adiposity
are less likely to start an exercise program (129) and more
likely to drop out (130,131). Interventions designed to increase
physical activity typically target cognitive mediators of behav-
ior change, such as providing education about the health bene-
fits of regular physical activity and the risks associated with
obesity, identifying perceived barriers and developing plans
for overcoming them, and setting goals (132). These interven-
tions are typically met with modest success (133). “Dual-
process” theories have reemphasized the importance of affective
experiences in generating and sustaining motivation (134,135).
Individuals with obesity report feeling worse in response to
exercise than their counterparts of healthy weight or those with
overweight, and enjoy exercise less (136-140). This is pre-
sumed to be caused by a multitude of co-acting factors
(141), including added physiological stress due to the addi-
tional body mass (142), dyspnea (143), joint pain (144), fear
of injury (145), and perceptions of obesity bias and stigmatiza-
tion (146). In addition, unrealistic expectations for weight loss
may contribute to a sense of failure (147).

Consensus Statements

* Encourage the use of self-monitoring techniques that are
appealing to users and that provide relevant feedback to
promote physical activity. This could include a variety
of approaches that include wearable devices and the pos-
sible use of artificial intelligence (Al) technology.

e Promote the different forms, channels, and methods for on-
going support of physical activity. This can be through online
communities, personal networks, and community-based
partnerships and outlets that are safe, diverse, and inclusive.

* Because affective experiences may constitute an impor-
tant barrier to physical activity participation in persons
with excess body weight and adiposity, strategies should
be considered to preemptively address possible contribut-
ing factors that include reconsidering the physical and so-
cial environment. Such strategies should be inclusive
(148), recommending non—weight-bearing forms of ac-
tivity when appropriate while also promoting autonomy
(149), incorporating gamification (150), avoiding stigma-
tizing language (151), supporting realistic weight-loss ex-
pectations (152), and focusing on holistic health and well-
being should be considered.

SUMMARY

The perspectives presented provide an update to prior posi-
tion statements and consensus papers of ACSM regarding the
importance of physical activity within the context of body
weight regulation and regulation of body composition. This
also includes new perspectives on other clinical and public
health considerations pertinent to body weight regulation and
adiposity-related health conditions (Fig. 1). In addition to the
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TABLE 1. Areas for Future Research in Each of the Topical Areas.

Topical Area Potential Areas for Needed Research

Medical treatment of excess body weight and adiposity « To define the dose (duration, frequency, intensity) of physical activity that elicits various health benefits, which may
include weight and body composition, in combination with antiobesity medications or metabolic/bariatric surgery

* To examine the mode specific benefits of physical activity when combined with antiobesity medications or metabolic/
bariatric surgery

* To understand individual variability in response to physical activity with antiobesity medications or metabolic/bariatric
surgery

* To examine if there are antiobesity medication-specific or metabolic/bariatric surgery-specific strategies needed to
effectively enhance initiation and sustained engagement of physical activity with either antiobesity medications or
metabolic/bariatric surgery

Physical activity contributions to the prevention and treatment of * To examine factors that contribute to the variability in response to different modes, doses, intensities, and timing of
excess body weight and adiposity physical activity for effects on body weight, body composition, and other health outcomes in persons with overweight
or obesity

* To conduct appropriately designed prospective and randomized studies to examine whether physical activity bout
duration, while controlling for total energy expenditure, influences body weight, body composition, and other health
outcomes in persons with overweight or obesity

* To conduct appropriately designed prospective and randomized studies to examine whether time of day for exercise
participation, while controlling for total energy expenditure, influences body weight, body composition, and other
health outcomes in persons with overweight or obesity

« To conduct studies that include supervised exercise or objectively measured exercise and physical activity to quantify and
confirm the completion of prescribed modes, doses, intensities, bout duration, and time of day

» To conduct studies to explore factors that contribute to variability in weight and body composition changes in response
to exercise

Physical activity intensity considerations « To examine the effects of light-intensity physical activity, compared to moderate-to-vigorous intensity physical activity of
equal energy expenditure, on the effects of body weight, body composition, and other health outcomes in persons with
overweight or obesity.

« To examine whether intensity of physical activity influences engagement and sustainability of physical activity in persons
with overweight or obesity, and the individual factors that may be associated with engagement and sustainability of
physical activity (e.g., body image dissatisfaction, affective response)

* To examine the health and psychosocial effects of shifting sedentary time to other intensities of physical activity,
including light activity, and resulting body weight regulation and health benefits

Physical activity mode considerations * To examine different modes of physical activity, which elicit equal energy expenditure, for their effects on body weight,
body composition, and other health outcomes in persons with overweight or obesity

* To examine the effects of multi-mode, compared to single mode, physical activity approaches for their effects on body
weight, body composition, and other health outcomes in persons with overweight or obesity

« To examine if the order of sequentially adding different modes of physical activity to an intervention has differential effects
on body weight, body composition, and other health outcomes in persons with overweight or obesity

Dietary considerations * To examine weight loss variability in response to various dietary approaches to determine if precision nutrition
recommendations are feasible and effective

 To examine whether specific diets result in health benefits beyond weight loss and reductions in adiposity

Physical activity and the regulation of energy intake and eating  Studies have predominately focused on the effects of increasing exercise and physical activity on appetite control, and
behavior little is known about the specific effects of sedentary behavior and experimentally induced reductions in physical activity
on appetite

« Longer-term exercise training studies are needed that integrate the metabolic and physiological adaptations to exercise
training with the psychological and behavioral responses of individuals to better understand the inter-related
homeostatic and hedonic mechanisms and contextual factors that shape compensatory eating behavior

« Understanding individual variability in exercise-induced appetitive responses and susceptibility to weight loss remains
key to the design of strategies that counter compensatory eating behaviors. This requires studies that use appropriate
research designs and statistical approaches to differentiate inter- from intra-individual variability and assess whether
such variability is reproducible or amenable to change

Population- and individual-specific considerations « To refine the population- and individual-specific dose, intensity, and mode of physical activity that is effective for body
weight regulation, treatment of excess body weight and adiposity, and treatment of adiposity-related health conditions

« To identify factors that contribute to variability in physical activity engagement and participation across populations and
individuals, and to implement inclusive and equitable strategies that are specific to these factors to enhance physical
activity

* To identify biological, behavioral, and environmental factors within populations and individual sectors that contribute to
heterogeneity in response to physical activity for regulating body weight, treating excess body weight and adiposity,
and treating adiposity-related health conditions

Strategies for supporting engagement and sustainability of « To evaluate ways to enhance the affective experience of physical activity for persons with excess body weight and
physical activity adiposity, including changing the activity itself (e.g., non—-weight-bearing modalities, intermittency, self-selection of
intensity, size-appropriate exercise equipment), the associated cognitive appraisals (e.g., gamification, encouraging
autonomy), the physical environment (e.g., heat, humidity), and the social environment (e.g., social support, removal
of perceived threats).

* To examine individual psychosocial factors such as body image dissatisfaction, or affective response to intensity of
physical activity, to tailor individual exercise and physical activity prescriptions to decrease sedentary time, increase
activity levels, and positively impact health outcomes

* To conduct prospective studies to examine the strategies individuals use to support engagement and adherence to
physical activity and reductions in sedentary behavior (digital support, tracking, interpersonal support, physician check
in, health care guidance and recommendations)
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consensus recommendations provided, ACSM also recognizes for physical activity to be a key element of prevention and
the need for research (Table 1) to advance the scientific evi- treatment efforts for excess body weight and adiposity, with
dence in support of clinical and public health prevention and a focus on implementation of inclusive approaches to facilitate
treatment approaches. Within this context, ACSM advocates adoption and sustained engagement of physical activity of all
2086  Official Journal of the American College of Sports Medicine http://www.acsm-msse.org
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persons. This includes providing access to environments, fa-
cilities, equipment, and evidence-based programs in support
of physical activity in an equitable manner for all persons. This
should consider physical activity interventions as a covered
benefit by employers and other payers of health care. ACSM
also supports the inclusion of appropriately trained and certi-
fied exercise professionals within clinical, public health, and
health-fitness teams to contribute to physical activity ap-
proaches targeting prevention and treatment of excess body
weight and adiposity. Moreover, ACSM advocates those ap-
proaches focused on prevention and treatment of excess body
weight and adiposity, which includes physical activity, be
considered within the context of holistic health and well-be-
ing, and involve shared decision making between the patient
and healthcare provider.

J. M. J.: Scientific advisory board for Wondr Health, Inc. and re-
search funding from Epitomee Medical, Inc.; C. M. A.: Advisory boards

REFERENCES

1. World Health Statistics 2023: Monitoring Health for the SDGs, Sus-
tainable Development Goals. Geneva: World Health Organization;
2023.

2. Ansari S, Haboubi H, Haboubi N. Adult obesity complications:
challenges and clinical impact. Ther Adv Endocrinol Metab. 2020,
11:2042018820934955.

3. Donnelly JE, Blair SN, Jakicic JM, et al. American College of
Sports Medicine. American College of Sports Medicine Position
Stand. Appropriate physical activity intervention strategies for
weight loss and prevention of weight regain for adults. Med Sci
Sports Exerc. 2009;42(2):459-71.

4. Jakicic JM, Clark K, Coleman E, et al. American College of Sports
Medicine position stand: appropriate intervention strategies for
weight loss and prevention of weight regain for adults. Med Sci
Sports Exerc. 2001;33(12):2145-56.

5. Jakicic JM, Powell KE, Campbell WW, et al. Physical activity and
the prevention of weight gain in adults: a systematic review. Med
Sci Sports Exerc. 2019;51(6):1262-9.

6. Bray GA, Heisel WE, Afshin A, et al. The science of obesity man-
agement: an Endocrine Society scientific statement. Endocr Rev.
2018;39:79-132.

7. Hampl SE, Hassink SG, Skinner AC, et al. Executive summary: clin-
ical practice guideline for the evaluation and treatment of children
and adolescents with obesity. Pediatrics. 2023;151(2):¢2022060641.

8. Jensen MD, Ryan DH, Apovian CM, et al. 2013 AHA/ACC/TOS
guideline for the management of overweight and obesity in adults:
areport of the American College of Cardiology/American Heart As-
sociation Task Force on Practice Guidelines and the Obesity Soci-
ety. J Am Coll Cardiol. 2014;63:2985-3023.

9. Look AHEAD Research Group, Gregg EW, Jakicic JM, et al. Asso-
ciation of the magnitude of weight loss and changes in physical fit-
ness with long-term cardiovascular disease outcomes in overweight
or obese people with type 2 diabetes: a post-hoc analysis of the Look
AHEAD randomised clinical trial. Lancet Diabetes Endocrino.
2016;4(11):913-21.

10. Pronk NP, Eneli I, Economos CD, et al. Using systems science for
strategic planning of obesity prevention and treatment: the roundta-
ble on obesity solutions experience. Curr Probl Cardiol. 2023;
48(8):101240.

11. Deurenberg-Yap M, Schmidt G, van Staveren WA, Deurenberg P.
The paradox of low body mass index and high body fat percentage
among Chinese, Malays and Indians in Singapore. Int J Obes Relat
Metab Disord. 2000;24(8):1011-7.

for Altimmune, Inc., CinFina Pharma, Inc., Cowen and Company, LLC,
EPG Communication Holdings Ltd., Form Health, Inc., Gelesis, Srl., L-
Nutra, Inc., NeuroBo Pharmaceuticals, Inc., Novo Nordisk, Inc.,
OptumRYx, Inc., Pain Script Corporation, Palatin Technologies, Inc.,
Pursuit By You, ReShape Lifesciences Inc., Riverview School, Roman
Health Ventures Inc, Veru Inc, and Xeno Biosciences, and research
funding from Gl Dynamics, Inc.; D. J. B.-A.: No disclosures; A. P. C.:
Research funding from Allurion Technologies and Eli Lilly; J. E. D.: No
disclosures; P. E.: No disclosures; M. H.: No disclosures; E. V. L.: No
disclosures; M. A. N.: No disclosures; S. L. V.: No disclosures.

Disclaimer: Care has been taken to confirm the accuracy of the
information present and to describe generally accepted practices.
However, the authors, editors, and publisher are not responsible
for errors or omissions or for any consequences from application
of the information in this publication and make no warranty,
expressed or implied, with respect to the currency, completeness,
or accuracy of the contents of the publication. Application of this
information in a particular situation remains the professional re-
sponsibility of the practitioner; the clinical treatments described
and recommended may not be considered absolute and universal
recommendations.

Click here (http:/links.lww.com/TJACSM/A263) to download a slide
deck summarizing this ACSM consensus statement.

12. Wen CP, David Cheng TY, Tsai SP, et al. Are Asians at greater
mortality risks for being overweight than Caucasians? Redefining
obesity for Asians. Public Health Nutr. 2009;12(4):497-506.

13. Pan WH, Flegal KM, Chang HY, et al. Body mass index and
obesity-related metabolic disorders in Taiwanese and US Whites
and Blacks: implications for definitions of overweight and obesity
for Asians. Am J Clin Nutr. 2004;79(1):31-9.

14. Shah NR, Braverman ER. Measuring adiposity in patients: the util-
ity of body mass index (BMI), percent body fat, and leptin. PLoS
One. 2012;7(4):e33308.

15. AMA adopts new policy clarifying role of BMI as a measure in
medicine [Internet]. Chicago: American Medical Association;
2023 [cited 2023 Dec 22]. Available from: https://www.ama-assn.
org/press-center/press-releases/ama-adopts-new-policy-clarifying-
role-bmi-measure-medicine.

16. Ross R, Neeland 1J, Yamashita S, et al. Waist circumference as a vi-
tal sign in clinical practice: a consensus statement from the [IAS and
ICCR Working Group on Visceral Obesity. Nat Rev Endocrinol.
2020;16(3):177-89.

17. Duren DL, Sherwood RJ, Czerwinski SA, et al. Body composition
methods: comparisons and interpretation. J Diabetes Sci Technol.
2008;2(6):1139-46.

18. Jastreboff AM, Aronne LJ, Ahmad NN, et al. Tirzepatide once weekly
for the treatment of obesity. N Engl J Med. 2022;387(3):205-16.

19. Wilding JPH, Batterham RL, Calanna S, et al. Once-weekly
semaglutide in adults with overweight or obesity. N Engl J Med.
2021;384(11):989-1002.

20. Jastreboff AM, Kushner RF. New frontiers in obesity treatment:
GLP-1 and nascent nutrient-stimulated hormone-based therapeutics.
Annu Rev Med. 2023;74:125-39.

21. Davies M, Faerch L, Jeppesen OK, et al. Semaglutide 2-4mg once a
week in adults with overweight or obesity, and type 2 diabetes
(STEP 2): a randomised, double-blind, double-dummy, placebo-
controlled, phase 3 trial. Lancet. 2021;397(10278):971-84.

22. Wadden TA, Bailey TS, Billings LK, et al. Effect of subcutaneous
semaglutide vs placebo as an adjunct to intensive behavioral therapy
on body weight in adults with overweight or obesity: the STEP 3
randomized clinical trial. JAMA. 2021;325(14):1403—13.

23. Garvey WT, Batterham RL, Bhatta M, et al. Two-year effects of
semaglutide in adults with overweight or obesity: the STEP 5 trial.
Nat Med. 2022;28(10):2083-91.

24. Kadowaki T, Isendahl J, Khalid U, et al. Semaglutide once a week
in adults with overweight or obesity, with or without type 2 diabetes

Medicine & Science in Sports & Exerciseg 2087

Copyright © 2024 by the American College of Sports Medicine. Unauthorized reproduction of this article is prohibited.

n
A
m
0
>
—
()
O
<
<
C
=
S
=
O
P
&


http://links.lww.com/TJACSM/A263
https://www.ama-assn.org/press-center/press-releases/ama-adopts-new-policy-clarifying-role-bmi-measure-medicine
https://www.ama-assn.org/press-center/press-releases/ama-adopts-new-policy-clarifying-role-bmi-measure-medicine
https://www.ama-assn.org/press-center/press-releases/ama-adopts-new-policy-clarifying-role-bmi-measure-medicine

%2
pd
Q
<
Y
Z
)
=
=
O
O
-
<
]
L
o
(V)

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

in an east Asian population (STEP 6): a randomised, double-blind,
double-dummy, placebo-controlled, phase 3a trial. Lancet Diabetes
Endocrinol. 2022;10(3):193-206.

Rubino DM, Greenway FL, Khalid U, et al. Effect of weekly subcu-
taneous semaglutide vs daily liraglutide on body weight in adults
with overweight or obesity without diabetes: the STEP 8 random-
ized clinical trial. JAMA. 2022;327(2):138-50.

Tan HC, Dampil OA, Marquez MM. Efficacy and safety of semaglutide
for weight loss in obesity without diabetes: a systematic review and
meta-analysis. J ASEAN Fed Endocr Soc. 2022;37(2):65-72.
Garvey WT, Frias JP, Jastreboff AM, et al. Tirzepatide once weekly for
the treatment of obesity in people with type 2 diabetes (SURMOUNT-2):
a double-blind, randomised, multicentre, placebo-controlled, phase 3 trial.
Lancet. 2023;402(10402):613-26.

Lin F, Yu B, Ling B, et al. Weight loss efficiency and safety of
tirzepatide: a systematic review. PLoS One. 2023;18(5):¢0285197.
Wadden TA, Chao AM, Moore M, et al. The role of lifestyle mod-
ification with second-generation anti-obesity medications: compar-
isons, questions, and clinical opportunities. Curr Obes Rep. 2023;
12(4):453-73.

Jakicic JM, Rogers RJ, Lang W, et al. Impact of weight loss with
diet or diet plus physical activity on cardiac magnetic resonance im-
aging and cardiovascular disease risk factors: Heart Health Study
randomized trial. Obesity (Silver Spring). 2022;30:1039-56.
Chaston TB, Dixon JB, O'Brien PE. Changes in fat-free mass during
significant weight loss: a systematic review. Int J Obes (Lond).
2007;31(5):743-50.

Bouchonville MF, Villareal DT. Sarcopenic obesity: how do we
treat it? Curr Opin Endocrinol Diabetes Obes. 2013;20(5):412-9.
Jobanputra R, Sargeant JA, Almaghawi A, et al. The effects of
weight-lowering pharmacotherapies on physical activity, function
and fitness: a systematic review and meta-analysis of randomized
controlled trials. Obes Rev. 2023;24(4):e13553.

Lundgren JR, Janus C, Jensen SBK, et al. Healthy weight loss main-
tenance with exercise, liraglutide, or both combined. N Engl J Med.
2021;384(18):1719-30.

Eisenberg D, Shikora SA, Aarts E, et al. 2022 American Society for
Metabolic and Bariatric Surgery (ASMBS) and International Feder-
ation for the Surgery of Obesity and Metabolic Disorders (IFSO):
indications for metabolic and bariatric surgery. Surg Obes Relat
Dis. 2022;18(12):1345-56.

Kizy S, Jahansouz C, Downey MC, et al. National trends in bariatric
surgery 2012-2015: demographics, procedure selection, readmis-
sions, and cost. Obes Surg. 2017;27(11):2933-9.

Courcoulas AP, King WC, Belle SH, et al. Seven-year weight tra-
jectories and health outcomes in the Longitudinal Assessment of
Bariatric Surgery (LABS) study. JAMA Surg. 2018;153(5):427-34.
Schauer PR, Kashyap SR, Wolski K, et al. Bariatric surgery versus
intensive medical therapy in obese patients with diabetes. N Engl J
Med. 2012;366(17):1567-76.

Courcoulas AP, Goodpaster BH, Eagleton JK, et al. Surgical vs.
medical treatments for type 2 diabetes mellitus: a randomized clini-
cal trial. JAMA Surg. 2014;149(7):707-15.

Prevention Program Research Group. Reduction in the incidence of
type 2 diabetes with lifestyle intervention or metformin. N Engl J
Med. 2002;346(6):393-403.

Look AHEAD Research Group, Pi-Sunyer X, Blackburn G, et al.
Reduction in weight and cardiovascular disease risk factors in indi-
viduals with type 2 diabetes: one-year results of the Look AHEAD
trial. Diabetes Care. 2007;30(6):1374-83.

Courcoulas AP, Christian NJ, Belle SH, et al. Weight change and
health outcomes at 3 years after bariatric surgery among individuals
with severe obesity. JAMA. 2013;310(22):2416-25.

Courcoulas AP, Gallagher JW, Neiberg RH, et al. Bariatric surgery
vs lifestyle intervention for diabetes treatment: 5-year outcomes
from a randomized trial. J Clin Endocrinol Metab. 2020;105(3):
866-76.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Schauer PR, Bhatt DL, Kirwan JP, et al. Bariatric surgery versus in-
tensive medical therapy for diabetes—S5-year outcomes. N Engl J
Med. 2017;376(7):641-51.

Kirwan JP, Courcoulas AP, Cummings DE, et al. Diabetes remis-
sion in the Alliance of Randomized Trials of Medicine Versus Met-
abolic Surgery in Type 2 Diabetes (ARMMS-T2D). Diabetes Care.
2022;45(7):1574-83.

Oppert J-M, Bellicha A, van Baak MA, et al. Exercise training in the
management of overweight and obesity in adults: synthesis of the
evidence and recommendations from the European Association for
the Study of Obesity Physical Activity Working Group. Obes Rev.
2021;22(Suppl 4):e13273.

Mechanick JI, Apovian C, Brethauer S, et al. Clinical practice guide-
lines for the perioperative nutrition, metabolic, and nonsurgical support
of patients undergoing bariatric procedures—2019 update: cosponsored
by American Association of Clinical Endocrinologists/American
College of Endocrinology, the Obesity Society, American Society
for Metabolic and Bariatric Surgery, Obesity Medicine Association,
and American Society of Anesthesiologists. Obesity (Silver Spring).
2020;28(4):01-058.

Ren ZQ, Lu GD, Zhang TZ, Xu Q. Effect of physical exercise on
weight loss and physical function following bariatric surgery: a
meta-analysis of randomised controlled trials. BMJ Open. 2018;
8(10):¢023208.

Coen PM, Tanner CJ, Helbling NL, et al. Clinical trial demonstrates
exercise following bariatric surgery improves insulin sensitivity. J
Clin Invest. 2015;125(1):248-57.

King WC, Hinerman AS, White GE, et al. Associations between
physical activity and changes in weight across 7years after Roux-
en-Y gastric bypass surgery: a multicenter prospective cohort study.
Ann Surg. 2022;275(4):718-26.

Bond DS, Manuel KM, Wu Y, et al. Exercise for counteracting
weight recurrence after bariatric surgery: a systematic review and
meta-analysis of randomized controlled trials. Surg Obes Relat
Dis. 2023;19(6):641-50.

Morales-Marroquin E, Kohl HW 3rd, Knell G, et al. Resistance
training in post-metabolic and bariatric surgery patients: a system-
atic review. Obes Surg. 2020;30(10):4071-80.

Carnero EA, Dubis GS, Hames KC, et al. Randomized trial reveals
that physical activity and energy expenditure are associated with
weight and body composition after RYGB. Obesity (Silver Spring).
2017;25(7):1206-16.

Coen PM, Menshikova EV, Distefano G, et al. Exercise and weight loss
improve muscle mitochondrial respiration, lipid partitioning, and insu-
lin sensitivity after gastric bypass surgery. Diabetes. 2015;64:3737-50.
Saris WHM, Blair SN, van Baak MA, et al. How much physical ac-
tivity is enough to prevent unhealthy weight gain? Outcome of the
IASO 1st Stock Conference and consensus statement. Obes Rev.
2003;4:101-14.

Haskell WL, Lee IM, Pate RR, et al. Physical activity and public
health: updated recommendation for adults from the American Col-
lege of Sports Medicine and the American Heart Association. Med
Sci Sports Exerc. 2007;39(8):1423-34.

Washburn RA, Szabo-Reed AN, Gorczyca AM, et al. A random-
ized trial evaluating exercise for the prevention of weight regain.
Obesity. 2021;29(1):62-70.

Sarzynski MA, Rice TK, Després J-P, et al. The HERITAGE family
study: a review of the effects of exercise training on cardiometabolic
health, with insights into molecular transducers. Med Sci Sports
Exerc. 2022;54(5s):S1-s43.

Donnelly JE, Honas JJ, Smith BK, et al. Aerobic exercise alone re-
sults in clinically significant weight loss for men and women: Mid-
west Exercise Trial 2. Obesity. 2013;21(3):E219-28.

Katzmarzyk PT, Powell KE, Jakicic JM, et al. Sedentary behav-
ior and health: update from the 2018 Physical Activity Guide-
lines Advisory Committee. Med Sci Sports Exerc. 2019;51(6):
1227-41.

2088  Official Journal of the American College of Sports Medicine

http://www.acsm-msse.org

Copyright © 2024 by the American College of Sports Medicine. Unauthorized reproduction of this article is prohibited.


http://www.acsm-msse.org

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

71.

78.

79.

80.

Herrmann SD, Willis EA, Honas JJ, et al. Energy intake,
nonexercise physical activity, and weight loss in responders and
nonresponders: the Midwest Exercise Trial 2. Obesity (Silver
Spring). 2015;23(8):1539-49.

Jakicic JM, King WC, Marcus MD, et al. Short-term weight loss
with diet and physical activity in young adults: the IDEA study.
Obesity. 2015;23(12):2385-97.

Washburn RA, Lambourne K, Szabo AN, et al. Does increased pre-
scribed exercise alter non-exercise physical activity/energy expenditure
in healthy adults? A systematic review. Clin Obes. 2014;4(1):1-20.
Piercy KL, Troiano RP, Ballard RM, et al. The physical activity
guidelines for Americans. JAMA. 2018;320(19):2020-8.

Jakicic JM, Kraus WE, Powell KE, et al. Association between bout
duration of physical activity and health: systematic review. Med Sci
Sports Exerc. 2019;51(6):1213-9.

2018 Physical Activity Guidelines Advisory Committee. Physical
Activity Guidelines Advisory Committee Report 2018. Washington
(DC): US Department of Health and Human Services; 2018.
Jackson RE, Lang W, Rogers RJ, et al. Accumulated physical activ-
ity and the association with obesity, fitness, and cardiometabolic
risk factors in healthy adults. Obesity (Silver Spring). 2024;32(1):
23-31.

Chomistek AK, Shiroma EJ, Lee IM. The relationship between time
of day of physical activity and obesity in older women. J Phys Act
Health. 2016;13(4):416-8.

Willis EA, Creasy SA, Honas JJ, et al. The effects of exercise ses-
sion timing on weight loss and components of energy balance: Mid-
west Exercise Trial. Int J Obes (Lond). 2020;44(1):114-24.

Creasy SA, Wayland L, Panter SL, et al. Effect of morning and eve-
ning exercise on energy balance: a pilot study. Nutrients. 2022;
14(4):816.

Schumacher LM, Thomas JG, Raynor HA, et al. Relationship of
consistency in timing of exercise performance and exercise levels
among successful weight loss maintainers. Obesity (Silver Spring).
2019;27(8):1285-91.

Blankenship JM, Rosenberg RC, Rynders CA, et al. Examining the
role of exercise timing in weight management: a review. Int J Sports
Med. 2021;42(11):967-78.

Savikj M, Gabriel BM, Alm PS, et al. Afternoon exercise is more
efficacious than morning exercise at improving blood glucose levels
in individuals with type 2 diabetes: a randomised crossover trial.
Diabetologia. 2019;62(2):233-7.

Qian J, Xiao Q, Walkup MP, et al. Association of timing of
moderate-to-vigorous physical activity with changes in glycemic
control over 4years in adults with type 2 diabetes from the Look
AHEAD trial. Diabetes Care. 2023;46(7):1417-24.
Morales-Palomo F, Moreno-Cabafias A, Alvarez-Jimenez L, et al.
Efficacy of morning versus afternoon aerobic exercise training on
reducing metabolic syndrome components: a randomized controlled
trial. J Physiol. 2023:JP285366.

Teo SYM, Kanaley JA, Guelfi KJ, et al. The effect of exercise
timing on glycemic control: a randomized clinical trial. Med Sci
Sports Exerc. 2020;52(2):323-34.

Gay JL, Buchner DM, Smith J. Occupational physical activity op-
poses obesity: a cross-sectional modern replication of the Morris
1953 London Busmen Study. J Occup Environ Med. 2019;61(3):
177-82.

Faro JM, Whiteley JA, Hayman LL, Napolitano MA. Body image
quality of life related to light physical activity and sedentary behav-
ior among young adults with overweight/obesity. Behav Sci (Basel).
2021;11(8):111.

Campbell WW, Kraus WE, Powell KE, et al. High-intensity interval
training for cardiometabolic disease prevention. Med Sci Sports
Exerc. 2019;51(6):1220-6.

Thomas DM, Martin CK, Lettieri S, et al. Can a weight loss of one
pound a week be achieved with a 3500-kcal deficit? Commentary on
a commonly accepted rule. Int J Obes (Lond). 2013;37(12):1611-3.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91

92.

93.

94.

95.

96.

97.

98.

99.

100.

Reale S, Hamilton J, Akparibo R, et al. The effect of food type on
the portion size effect in children aged 2—12years: a systematic re-
view and meta-analysis. Appetite. 2019;137:47-61.

Rolls BJ, Roe LS, Meengs JS, Wall DE. Increasing the portion size
of a sandwich increases energy intake. J Am Diet Assoc. 2004;
104(3):367-72.

Sheen F, Hardman CA, Robinson E. Plate-clearing tendencies and
portion size are independently associated with main meal food in-
take in women: a laboratory study. Appetite. 2018;127:223-9.
Zlatevska N, Dubelaar C, Holden SS. Sizing up the effect of portion
size on consumption: a meta-analytic review. J Market. 2014;78(3):
140-54.

Robinson E, McFarland-Lesser I, Patel Z, Jones A. Downsizing
food: A systematic review and meta-analysis examining the effect
of reducing served food portion sizes on daily energy intake and
body weight. Br J Nutr. 2023;129(5):888-903.

Silverii GA, Cresci B, Benvenuti F, et al. Effectiveness of intermit-
tent fasting for weight loss in individuals with obesity: a meta-
analysis of randomized controlled trials. Nutr Metab Cardiovasc
Dis. 2023;33(8):1481-9.

Maaloul R, Marzougui H, Ben Dhia I, et al. Effectiveness of Ram-
adan diurnal intermittent fasting and concurrent training in the man-
agement of obesity: is the combination worth the weight? Nutr
Metab Cardiovasc Dis. 2023;33(3):659—66.

Deru LS, Chamberlain CJ, Lance GR, et al. The effects of exercise
on appetite-regulating hormone concentrations over a 36-h fast in
healthy young adults: a randomized crossover study. Nutrients.
2023;15(8):1911.

Patikorn C, Saidoung P, Pham T, et al. Effects of ketogenic diet on
health outcomes: An umbrella review of meta-analyses of random-
ized clinical trials. BMC Med. 2023;21(1):196.

Jayedi A, Ge L, Johnston BC, et al. Comparative effectiveness of
single foods and food groups on body weight: a systematic review
and network meta-analysis of 152 randomized controlled trials.
Eur J Nutr. 2023;62(3):1153-64.

Raynor HA, Morgan-Bathke M, Baxter SD, et al. Position of the
academy of nutrition and dietetics: medical nutrition therapy behav-
ioral interventions provided by dietitians for adults with overweight
or obesity, 2024. J Acad Nutr Diet. 2024;124(3):408-15.

Thomas DM, Bouchard C, Church T, et al. Why do individuals not
lose more weight from an exercise intervention at a defined dose?
An energy balance analysis. Obes Rev. 2012;13(10):835-47.
Schubert MM, Desbrow B, Sabapathy S, Leveritt M. Acute exercise
and subsequent energy intake. A meta-analysis. Appetite. 2013;63:
92-104.

King NA, Burley VJ, Blundell JE. Exercise-induced suppression of
appetite: effects on food intake and implications for energy balance.
Eur J Clin Nutr. 1994;48(10):715-24.

Schubert MM, Sabapathy S, Leveritt M, Desbrow B. Acute exercise
and hormones related to appetite regulation: a meta-analysis. Sports
Med. 2014;44(3):387-403.

Dorling J, Broom DR, Burns SF, et al. Acute and chronic effects of
exercise on appetite, energy intake, and appetite-related hormones:
the modulating effect of adiposity, sex, and habitual physical activ-
ity. Nutrients. 2018;10(9):1140.

Stubbe JH, Boomsma DI, Vink JM, et al. Genetic influences on ex-
ercise participation in 37,051 twin pairs from seven countries. PLoS
One. 2006;20(1):¢22.

Stubbs RJ, Sepp A, Hughes DA, et al. The effect of graded levels of
exercise on energy intake and balance in free-living men, consum-
ing their normal diet. Eur J Clin Nutr. 2002;56(2):129—-40.
Whybrow S, Hughes DA, Ritz P, et al. The effect of an incremental
increase in exercise on appetite, eating behaviour and energy bal-
ance in lean men and women feeding ad libitum. Br J Nutr. 2008;
100(5):1109-15.

Beaulieu K, Blundell JE, van Baak MA, et al. Effect of exercise
training interventions on energy intake and appetite control in adults

2089

Medicine & Science in Sports & Exerciseg

Copyright © 2024 by the American College of Sports Medicine. Unauthorized reproduction of this article is prohibited.

wn
&
m
)
>
=
()
@)
<
<
C
=
S
=
®)
P
n



%2
pd
Q
<
Y
Z
)
=
=
O
O
-
<
]
L
o
(V)

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

with overweight or obesity: a systematic review and meta-analysis.
Obes Rev. 2021;22(Suppl 4):e13251.

King NA, Caudwell PP, Hopkins M, et al. Dual-process action of
exercise on appetite control: increase in orexigenic drive but im-
provement in meal-induced satiety. Am J Clin Nutr. 2009;90(4):
921-7.

Beaulieu K, Oustric P, Finlayson G. The impact of physical activity
on food reward: review and conceptual synthesis of evidence from
observational, acute, and chronic exercise training studies. Curr
Obes Rep. 2020;9(2):63-80.

Blundell J. Physical activity and appetite control: can we close the
energy gap? Nutr Bull. 2011;36(3):356-66.

Hopkins M, Blundell JE. Energy balance, body composition,
sedentariness and appetite regulation: pathways to obesity. Clin
Sci (Lond). 2016;130(18):1615-28.

Beaulieu K, Hopkins M, Blundell J, Finlayson G. Does habitual
physical activity increase the sensitivity of the appetite control sys-
tem? A systematic review. Sports Med. 2016;46(12):1897-919.
Hales CM, Carroll MD, Fryar CD, Ogden CL. Prevalence of Obe-
sity Among Adults and Youth: United States, 2015-2016. NCHS
Data Brief, no. 288. Hyattsville (MD): National Center for Health
Statistics; 2017.

Hales CM, Carroll MD, Fryar CD, Ogden CL. Prevalence of Obe-
sity and Severe Obesity Among Adults: United States, 2017-2018.
NCHS Data Brief, no. 360. Hyattsville (MD): National Center for
Health Statistics; 2020.

Wang Y, Beydoun MA, Min J, et al. Has the prevalence of over-
weight, obesity and central obesity levelled off in the United States?
Trends, patterns, disparities, and future projections for the obesity
epidemic. Int J Epidemiol. 2020;49(3):810-23.

Anderson WL, Wiener JM, Khatutsky G, Armour BS. Obesity and
people with disabilities: the implications for health care expendi-
tures. Obesity (Silver Spring). 2013;21(12):E798-804.
Garcia-Dominguez L, Navas P, Verdugo MA, Arias VB. Chronic
health conditions in aging individuals with intellectual disabilities.
Int J Environ Res Public Health. 2020;17(9):3126.

Stancliffe RJ, Lakin KC, Larson S, et al. Overweight and obesity
among adults with intellectual disabilities who use intellectual
disability/developmental disability services in 20U.S. states. Am J
Intellect Dev Disabil. 2011;116(6):401-18.

Matthews KA, Croft JB, Liu Y, et al. Health-related behaviors by
urban—rural county classification—United States, 2013. MMWR
Surveill Summ. 2017;66(5):1-8.

Trivedi T, Liu J, Probst J, et al. Obesity and obesity-related behav-
iors among rural and urban adults in the USA. Rural Remote Health.
2015;15(4):3267.

US Department of Health and Human Services. Physical Activity
Guidelines for Americans Midcourse Report: Implementation Strat-
egies for Older Adults. Washington (DC): US Department of Health
and Human Services; 2023.

King AC, Whitt-Glover MC, Marquez DX, et al. Physical activity
promotion: highlights from the 2018 physical activity guidelines ad-
visory committee systematic review. Med Sci Sports Exerc. 2019;
51(6):1340-53.

Napolitano MA, Lewis B, Whiteley JA, et al. Theoretical Founda-
tions of Physical Activity Behavior Change. In: Swain DP, editor.
ACSM's Resource Manual for Guidelines for Exercise Testing and
Prescription. 7th ed. Philadelphia: Wolters Kluwer Health/
Lippincott Williams & Wilkins; 2014. pp. 730-44.

Patel ML, Wakayama LN, Bennett GG. Self-monitoring via digital
health in weight loss interventions: a systematic review among
adults with overweight or obesity. Obesity (Silver Spring). 2021;
29(3):478-99.

Berry R, Kassavou A, Sutton S. Does self-monitoring diet and phys-
ical activity behaviors using digital technology support adults with
obesity or overweight to lose weight? A systematic literature review
with meta-analysis. Obes Rev. 2021;22(10):e13306.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

Yen HY, Chiu HL. The effectiveness of wearable technologies as
physical activity interventions in weight control: a systematic re-
view and meta-analysis of randomized controlled trials. Obes Rev.
2019;20(10):1485-93.

Wadden TA, Tronieri JS, Butryn ML. Lifestyle modification ap-
proaches for the treatment of obesity in adults. Am Psychol. 2020;
75(2):235-51.

Skea ZC, Aceves-Martins M, Robertson C, et al. Acceptability and
feasibility of weight management programmes for adults with se-
vere obesity: a qualitative systematic review. BMJ Open. 2019;
9(9):¢029473.

Befort CA, VanWormer JJ, Desouza C, et al. Effect of behavioral
therapy with in-clinic or telephone group visits vs in-clinic individ-
ual visits on weight loss among patients with obesity in rural clinical
practice: a randomized clinical trial. JAMA. 2021;325(4):363-72.
Borek AJ, Abraham C, Greaves CJ, Tarrant M. Group-based diet
and physical activity weight-loss interventions: a systematic review
and meta-analysis of randomised controlled trials. Appl Psychol
Health Well Being. 2018;10(1):62—86.

Street S, Avenell A. Are individual or group interventions more ef-
fective for long-term weight loss in adults with obesity? A system-
atic review. Clin Obes. 2022;12(5):e12539.

Baillot A, Chaput JP, Prince SA, et al. Health associations with
meeting the new Canadian 24-hour movement guidelines recom-
mendations according to body mass index classes in Canadian
adults. Health Rep. 2022;33(11):3—-15.

Bradbury KE, Guo W, Cairns BJ, et al. Association between phys-
ical activity and body fat percentage, with adjustment for BMI: a
large cross-sectional analysis of UK Biobank. BMJ Open. 2017;
7(3):e011843.

Garcia-Hermoso A, Lopez-Gil JF, Ramirez-Vélez R, et al. Adher-
ence to aerobic and muscle-strengthening activities guidelines: a
systematic review and meta-analysis of 3.3 million participants
across 32 countries. BrJ Sports Med. 2023;57(4):225-9.

Udo T, Grilo CM. Physical activity levels and correlates in nation-
ally representative sample of U.S. adults with healthy weight, obe-
sity, and binge-eating disorder. Int J Eat Disord. 2020;53(1):85-95.
Robertson MC, Green CE, Liao Y, et al. Self-efficacy and physical
activity in overweight and obese adults participating in a worksite
weight loss intervention: multistate modeling of wearable device
data. Cancer Epidemiol Biomarkers Prev. 2020;29(4):769-76.
Collins KA, Huffman KM, Wolever RQ, et al. Determinants of
dropout from and variation in adherence to an exercise intervention:
the STRRIDE randomized trials. Transl J Am Coll Sports Med.
2022;7(1):e000190.

Perna S, Salman M, Gasparri C, et al. Two, six, and twelve-month
dropout rate and predictor factors after a multidisciplinary residen-
tial program for obesity treatment. A prospective cohort study.
Front Nutr. 2022;9:851802.

Dalle Grave R, Calugi S, El Ghoch M, Sartirana M. Treating Obe-
sity with Personalized Cognitive Behavioural Therapy. Basel:
Springer International Publishing AG; 2018.

Rhodes RE, Boudreau P, Josefsson KW, Ivarsson A. Mediators of
physical activity behaviour change interventions among adults: a
systematic review and meta-analysis. Health Psychol Rev. 2021;
15(2):272-86.

Brand R, Ekkekakis P. Affective-reflective theory of physical inac-
tivity and exercise: foundations and preliminary evidence. German
J Exerc Sport Res. 2018;48(1):48-58.

Conroy DE, Berry TR. Automatic affective evaluations of physical
activity. Exerc Sport Sci Rev. 2017;45(4):230-7.

da Silva SG, Elsangedy HM, Krinski K, et al. Effect of body mass
index on affect at intensities spanning the ventilatory threshold. Per-
cept Mot Skills. 2011;113(2):575-88.

Ekkekakis P, Lind E. Exercise does not feel the same when you are
overweight: the impact of self-selected and imposed intensity on af-
fect and exertion. Int J Obes (Lond). 2006;30(4):652—60.

2090  Official Journal of the American College of Sports Medicine

http://www.acsm-msse.org

Copyright © 2024 by the American College of Sports Medicine. Unauthorized reproduction of this article is prohibited.


http://www.acsm-msse.org

138.

139.

140.

141.

142.

143.

144.

Ekkekakis P, Lind E, Vazou S. Affective responses to increasing
levels of exercise intensity in normal-weight, overweight, and obese
middle-aged women. Obesity (Silver Spring). 2010;18(1):79-85.
Elsangedy HM, Nascimento PHD, Machado DGS, et al. Poorer pos-
itive affect in response to self-paced exercise among the obese.
Physiol Behav. 2018;189:32-9.

Unick JL, Strohacker K, Papandonatos GD, et al. Examination of
the consistency in affective response to acute exercise in over-
weight and obese women. J Sport Exerc Psychol. 2015;37(5):
534-46.

Ekkekakis P, Vazou S, Bixby WR, Georgiadis E. The mysterious
case of the public health guideline that is (almost) entirely ignored:
call for a research agenda on the causes of the extreme avoidance of
physical activity in obesity. Obes Rev. 2016;17(4):313-29.
Lafortuna CL. Physiological bases of physical limitations during ex-
ercise. In: Capodaglio P, Faintuch J, Liuzzi A, editors. Disabling
Obesity: From Determinants to Health Care Models. Springer;
2013. pp. 21-38.

Marines-Price R, Bernhardt V, Bhammar DM, Babb TG. Dyspnea
on exertion provokes unpleasantness and negative emotions in
women with obesity. Respir Physiol Neurobiol. 2019;260:131-6.
Baillot A, Chenail S, Barros Polita N, et al. Physical activity mo-
tives, barriers, and preferences in people with obesity: a systematic
review. PLoS One. 2021;16(6):¢0253114.

145.

146.

147.

148.

149.

150.

151.

152.

Hamer O, Larkin D, Relph N, Dey P. Fear-related barriers to phys-
ical activity among adults with overweight and obesity: a narrative
synthesis scoping review. Obes Rev. 2021;22(11):e13307.

Pearl RL, Wadden TA, Jakicic JM. Is weight stigma associated with
physical activity? A systematic review. Obesity (Silver Spring).
2021;29(12):1994-2012.

Thomas DM, Kyle TK, Stanford FC. The gap between expectations
and reality of exercise-induced weight loss is associated with dis-
couragement. Prev Med. 2015;81:357-60.

Arguelles D, Perez-Samaniego V, Lopez-Canada E. “Do you find it
normal to be fat?” Weight stigma in obese gym users. /nt Rev Sociol
Sport. 2022;57(7):1095-116.

Baar K, Wende AR, Jones TE, et al. Adaptations of skeletal muscle
to exercise: rapid increase in the transcriptional coactivator PGC-1.
FASEB J. 2002;16(14):1879-86.

Sauchelli S, Brunstrom JM. Virtual reality exergaming improves af-
fect during physical activity and reduces subsequent food consump-
tion in inactive adults. Appetite. 2022;175:106058.

Puhl RM, Wharton CM. Weight bias: a primaer for the fitness in-
dustry. ACSMs Health Fitness J. 2007;11(3):7-11.

Ames GE, Thomas CS, Patel RH, et al. Should providers encourage
realistic weight expectations and satisfaction with lost weight in com-
mercial weight loss programs? A preliminary study. SpringerPlus.
2014;3:477.

2091

Medicine & Science in Sports & Exerciseg

Copyright © 2024 by the American College of Sports Medicine. Unauthorized reproduction of this article is prohibited.

wn
&
m
)
>
=
()
@)
<
<
C
=
S
=
®)
P
n



