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Summary

The majority of randomized, controlled trials (RCTs) show only modest weight loss with exercise 

intervention alone, and slight increases in weight loss when exercise intervention is added to 

dietary restriction. In most RCTs, the energy deficit produced by the prescribed exercise is far 

smaller than that usually produced by dietary restriction. In prospective studies that prescribed 

high levels of exercise, enrolled individuals achieved substantially greater weight loss—

comparable to that obtained after similar energy deficits were produced by caloric restriction. 

High levels of exercise might, however, be difficult for overweight or obese adults to achieve and 

sustain. RCTs examining exercise and its effect on weight-loss maintenance demonstrated mixed 

results; however, weight maintenance interventions were usually of limited duration and long-term 

adherence to exercise was problematic. Epidemiologic, cross-sectional, and prospective 

correlation studies suggest an essential role for physical activity in weight-loss maintenance, and 

post hoc analysis of prospective trials shows a clear dose–response relationship between physical 

activity and weight maintenance. This article reviews the role of physical activity in producing and 

maintaining weight loss. We focus on prospective, RCTs lasting at least 4 months; however, other 

prospective trials, meta-analyses and large systematic reviews are included. Limitations in the 

current body of literature are discussed.
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Introduction

The majority of the adult population in the US is overweight or obese.1 Consequently, 

effective interventions are needed that will help people achieve and maintain a healthier 

body weight. Addressing the issue of body weight should start with a basic understanding of 

energy balance. Negative energy balance is required for weight loss. People lose weight 

when energy expenditure exceeds energy intake for a defined period of time. Successful 

maintenance of weight loss occurs when expenditure and intake are matched at the reduced 
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body weight for a continued period of time. Although these states of energy balance are 

clear, identifying the optimum strategies to achieve them is challenging. In particular, there 

is controversy about the relative importance of changes in diet versus changes in physical 

activity in body-weight management.

This article aims to review the published research that addresses the role of physical activity 

as a strategy in body-weight management, both when used as a single intervention and when 

used in combination with dietary restriction. We chose to focus on prospective, randomized, 

controlled trials (RCTs) of at least 4 months in duration; however, other prospective trials, 

meta-analyses and large systematic reviews are also included and discussed as appropriate. 

We first examine the role of physical activity as an intervention alone or in combination 

with dietary modification in producing weight loss. Next we discuss the role of physical 

activity in weight-loss maintenance. Finally, we identify the limitations of the current body 

of literature, and provide suggestions for future research.

The Role of Physical Activity in Producing Weight Loss

Physical activity alone

Sixteen RCTs2–17 were identified that had compared weight loss in groups assigned physical 

activity alone with that in groups assigned no intervention. A summary of the findings of 

these RCTs is included in Table 1. Of note, we excluded from our analysis studies in which 

individuals were specifically counseled to maintain their baseline body weight during the 

course of the intervention, such as the STRRIDE (Studies of a Targeted Risk Reduction 

Intervention through Defined Exercise) study.18 In almost all these studies the average BMI 

was between 25 and 30 kg/m2. Thus, on the whole, overweight but not obese individuals 

were included. The duration of these studies ranged from 4 months to 16 months. In all 

studies except one15 a trend towards some degree of weight loss or prevention of weight 

gain was seen with exercise compared with controls. Of the 16 RCTs, 11 found statistically 

significant improvements in weight loss with exercise compared with 

controls.2,3,5–7,9–11,13,16,17

The magnitude of the differences in weight outcomes between groups in these studies was 

small. Weight loss in the exercise group ranged from 0.1 kg to 5.2 kg, with most studies 

showing weight loss of only 1–3 kg. These findings are similar to those of previously 

published meta-analyses and reviews which concluded that exercise alone was associated 

with weight loss of 0.6–3.0 kg compared with controls.19–22

With few exceptions, the RCTs we reviewed suffered from notable limitations that might 

confound interpretation of the results. In the majority of these studies, energy expenditure 

resulting from physical activity was neither rigorously controlled nor accurately measured, 

and the negative energy balance induced by exercise was modest to the degree that one 

would not expect substantial weight loss. Frequently, the levels of exercise prescribed in 

weight-loss studies are derived from exercise standards intended to promote cardiovascular 

health or fitness, not weight loss. The majority of studies that we reviewed used exercise 

prescriptions of ∼60–180 min per week.2–4,6,8–10,12–15 Importantly, only four of these 

exercise studies considered change in body weight or composition as a primary outcome of 
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the study.5,7,10,11 The other studies addressed the effect of exercise on lipids, cardiovascular 

disease risk factors, glucose and insulin levels, BMD or diabetes.

Several uncontrolled studies and shorter-term RCTs have examined the effects of higher 

levels of exercise than prescribed in the RCTs we selected and have found correspondingly 

larger weight losses.23,24 Lee et al.23 studied the impact of 5 months of military training on 

the body weight of obese male recruits. The participants averaged 29 h per week of training, 

57% of which was considered intense physical activity. In the 175 individuals who 

completed the training, the mean weight loss was 12.5 kg. Similarly, Hadjiolova et al.24 

evaluated the effect of a 45-day exercise program on the body weight of 32 obese women. 

Studied individuals averaged 10 h of activity daily (estimated energy expenditure 3,600–

3,700 kcal per day) and lost an average of 12.5 kg. Despite the uncontrolled study design, 

the findings of these studies are important because they demonstrate that when the exercise 

prescription is of sufficient magnitude to produce an energy deficit of 500–1,000 kcal per 

day (a deficit usually produced by programs involving caloric restriction) substantial weight 

loss can occur.

This conclusion is supported by two short-term studies performed in women25 and men,26 

which demonstrate that when energy balance induced by either caloric restriction or energy 

expenditure is carefully matched the effect of diet-induced and exercise-induced, weight loss 

is similar. Individuals in these trials were randomized to an identical daily energy deficit 

(500–700 kcal), created either by diet or by supervised daily exercise, for a 12-week period. 

In the exercise-only group, energy intake was closely controlled to baseline levels. Similar 

weight losses (approximately 6 kg in women and 8 kg in men) occurred in both the diet-only 

and exercise-only groups, which suggests that if a large negative energy balance is 

successfully created by exercise substantial weight loss can occur, provided that there is not 

a compensatory increase in energy intake.

Given the results above, higher levels of exercise than those prescribed in most of the RCTs 

we reviewed might be necessary to promote weight loss; however, as the exercise 

prescription increases in amount or length, adherence becomes a major challenge. In the 

Midwest Exercise Trial,5 the longest study we reviewed, less than half the individuals in the 

exercise arm completed the 16-month study despite being compensated for their time.27 

Similarly, in the study by Ross et al.25 only about 50% of individuals randomized to the 

activity arm completed the intervention.

Another factor that might confound the results of the RCTs we reviewed is that energy 

intake can increase when energy expenditure is increased long term, and this change might 

attenuate weight loss with exercise alone.27 In most studies, it is difficult to verify that 

energy intake in the exercise-inter vention group did not increase above the level of the 

participants' baseline diet. Compensation can also occur in other components of energy 

balance, including resting metabolic rate (RMR) and nonexercise physical activity in 

response to high levels of exercise.

Finally, the loss of adipose tissue that occurs when an individual's exercise level increases 

can be negated to some degree by a corresponding rise in lean muscle mass, which leads to 
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difficulties in interpreting results when outcome is assessed solely by changes in body 

weight. Studies that involve body composition consistent ly show that exercise training 

improves body composition, often independent of weight loss,28–30 and can preferentially 

reduce abdominal visceral fat7,26,31 and improve cardio metabolic risk factors.32 Thus, body 

weight might not be the optimum sole outcome measure to evaluate when examining the 

health benefits of an exercise intervention.

Physical activity and dietary restriction

Seventeen RCTs were identified that had compared weight loss by food restriction alone 

with food restriction plus physical activity for a duration of 4 months to 1 year (Table 

2).2,4,6,12,28,29,33–43 The average BMI of individuals enrolled in these studies ranged from 

25 to 37 kg/m2, with the majority of studies reporting an average BMI of over 30 kg/m2. 

Thus, on the whole, individuals in the diet plus exercise studies were heavier than those in 

the exercise-alone studies. The findings of most of the studies suggest that adding physical 

activity to food restriction tends to produce greater weight loss than dietary restriction 

alone;2,4,6,28,29,33,35–38,40–43 however, in only two of these studies35,43 did the difference 

reach statistical significance.

Overall, the addition of exercise to food restriction produced an average increase in weight 

loss of about 1.5 kg. The exercise interventions were not generally intense and ranged from 

60 min to 240 min per week; the exercise prescription exceeded 200 min per week in only 

four studies.35,36,40,41 Seven studies2,29,33,37,38,40,42 also included a resistance-training arm, 

but this intervention led to no greater difference in weight loss compared with control. All 

studies reported data for people who completed the treatment regimen only. Completion 

rates ranged from 63% to 100%; in the studies that reported data on adherence to exercise, 

rates ranged from 57% to 90%.28,29,35,38 In over half of the studies body weight or body 

composition was the primary outcome.28,29,33–38,40–42 The other studies addressed effects of 

diet and exercise on lipids, cardiovascular disease risk factors, or glucose and insulin levels 

and thus might not have been powered to detect differences in body weight.

The results of the 17 RCTs are consistent with those of an extensive 1997 meta-analysis by 

Miller et al.,21 in which they reviewed 493 studies (not limited to RCTs) published between 

1969 and 1994 and which reported comparisons of diet (224 studies), aerobic exercise (76 

studies) or diet plus aerobic exercise (119 studies) for weight loss in healthy individuals. 

Diet alone (−10.7 kg) and diet plus exercise (−11 kg) were superior to exercise alone (−2.9 

kg) in reducing weight; however, there was no significant difference between the diet and 

diet plus exercise groups.

Although most RCTs show trends towards a modest improvement in short-term weight loss 

with the addition of exercise to diet, this effect is rarely significant. Again, this result is not 

un expected given the low amount of physical activity generally prescribed. In most of these 

studies activity intervention was intended to expend roughly 1,000–1,500 kcal per week 

compared with a caloric deficit of 500–1,000 kcal per day with the dietary intervention; 

therefore, the contribution of physical activity towards negative energy balance was much 

less than the contribution of food restriction. In addition, both the level of adherence to the 

activity prescription and the short duration of these RCTs are important limitations. To be 
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effective for weight management, it is likely that excercise needs to be prescribed and 

adhered to for longer durations to improve individuals' fitness to the point where they can 

perform enough work and expend sufficient energy to cause weight loss.

The Role of Physical Activity in Maintaining Weight Loss

Twelve RCTs were identified that had investigated weight regain after weight 

reduction.44–55 For inclusion in this review, the RCTs had to compare an exercise-based 

weight-maintenance program with a control, and report a follow-up period of at least 1 year 

after weight reduction. The design of these studies varied considerably; they are presented in 

two distinct groups in Tables 3 and 4. The average BMI ranged from 30 to 38 kg/m2, though 

the BMI was not explicitly reported in several studies.47–51 The exercise interventions 

ranged from 60 min to 300 min per week.

Eight RCTs randomized individuals to diet versus diet plus exercise intervention (Table 3) 

with follow-up of greater than one year after completion of the intervention.47,48,50–55 The 

duration of the weight-loss intervention was less than 1 year in all studies. In more than half 

of these studies47,48,50,52,54 the initial weight reduction intervention was 20 weeks or less in 

length. Little or no supervised intervention was prescribed in the maintenance period.

Only a few studies evaluated the impact of a physical activity intervention during the 

weight-loss maintenance phase. We identified four RCTs that compared physical activity 

inter ventions with a sedentary control group after initial weight reduction (Table 4).44–46,49 

These studies began with a 12–26-week weight-loss intervention, after which individuals 

were randomly assigned either an exercise inter vention or control intervention for a 26–40-

week weight-maintenance phase, with a subsequent minimally supervised follow-up period. 

In most of these studies, the individuals in both arms were given advice to continue some 

degree of dietary modification.

Overall, only four studies showed significantly less weight regain at follow-up in the group 

assigned to exercise either during the weight reduction intervention47,50,54 or the weight 

maintenance intervention;45 however, in the majority of studies 45,47,49–55 exercise produced 

a weight difference that favored the exercise group of, on average, –4.5 kg at longest follow-

up.

Several meta-analyses and systematic reviews have addressed the role of exercise in weight-

loss maintenance. Miller et al.21 reviewed 152 studies (not limited to RCTs) that had 

evaluated diet, exercise, or diet plus exercise and reported at least 1 year of follow-up data. 

At 1-year post program, the mean amount of weight loss maintained (6.6 kg, 6.1 kg and 8.6 

kg in the diet, exercise or diet plus exercise group, respectively) was greatest in the diet plus 

exercise group, though this result was not significant.

Curioni and Lourenco56 reviewed RCTs “published through March 2003” comparing diet 

plus exercise interventions with diet alone, all with follow-up greater than 1 year after initial 

intervention. In the six studies they identified, programs that included both diet and exercise 

produced a 20% greater weight loss than diet alone by the end of the intervention period and 

at 1-year follow-up. Fogelholm and Kukkonen-Harjula57 reviewed all research reports 
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published between 1980 and early 2000 that had data on physical activity and weight gain or 

regain with follow-up of more than 1 year. Prospective observational studies (16), 

nonrandomized studies (19), and RCTs (11) were included. The results from observational 

studies, but not clinical trials, suggested that exercise leads to successful weight-loss 

maintenance.

A central issue in the effectiveness of a physical activity program is adherence; poor 

adherence to a given exercise protocol might be one of the main reasons why RCTs so often 

fail to find an association between physical activity and weight maintenance.22 In many of 

the RCTs we reviewed substantial proportions of patients did not complete exercise 

interventions. The 1986 study by Perri et al.48 reported that 42% of individuals assigned the 

exercise intervention reported no exercise at 18 months of follow-up. The remaining 58% of 

individuals reported an average of only 46 min per week.

Van Dale et al.52 reported that 72% of individuals discontinued the exercise training after 

completing the initial 12–14-week treatment phase. Wadden et al.53 reported that 

participants in his study attended only 57% of exercise sessions during weeks 25–40 of the 

exercise intervention. The 1998 study by Wing et al.55 reported that attendance at group 

exercise sessions during the initial 6 months was 56– 70%; however, attendance dropped to 

16–37% in months 6–12. A poor relationship between exercise interventions and prevention 

of weight regain in RCTs is, therefore, not surprising.

Observational and cross-sectional studies provide more consistent results concerning the 

role of physical activity in weight-loss maintenance.58–60 For example, data from the 

National Weight Control Registry (NWCR) support the idea that high levels of physical 

activity are critical to weight-loss success. The NWCR is a registry of over 6,000 individuals 

who have maintained a minimum 13.6 kg weight loss for at least 1 year; the average weight 

loss is 30.4 kg maintained for a mean duration of 5.5 years. NWCR members report 

expending an average of 2,682 kcal per week by means of physical activity, and nearly 90% 

report regular exercise.60

Using the gold-standard doubly labeled water method to obtain activity levels, Schoeller et 

al.61 and Weinsier et al.62 found that 77–80 min per day of moderate intensity activity added 

to a sedentary lifestyle was needed to prevent weight regain in the year after weight loss.

Long-term follow-up data from non randomized, prospective, interventional studies also 

suggest a critical role for physical activity in weight-loss maintenance. Fogelholm and 

Kukkonen-Harjula57 reviewed 13 non randomized, weight-reduction studies that had a 

prospective follow-up of more than 1 year and found that most results were consistent: 12 of 

13 studies reported that a large amount of physical activity at follow-up was associated with 

less weight regain after weight reduction.

Several of the RCTs we reviewed also show a strong retrospective relationship between 

amount of exercise performed at follow-up and maintenance of weight loss. Wadden et al.53 

found that the greater the number of minutes participants walked in the 4 months before 

follow-up, the less weight they regained (co efficient of correlation –0.44, P <0.05). 

Fogelholm et al.45 reported that daily physical activity, as indicated by a higher number of 
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daily steps, was a positive and independent predictor of weight maintenance after a very-

low-calorie diet. Wing et al.54 compared individuals reporting low (using 168–616 kcal per 

week), medium (700–1,200 kcal per week) and high (1,372–4,116 kcal per week) levels of 

exercise at 1 year follow-up and found weight losses of –2.3, –5.9 and –9.1 kg respectively 

(P <0.01).

Other prospective studies have also found that when data were examined on the basis of how 

much exercise was actually performed, greater levels of exercise were associated with 

improved weight loss maintenance at follow-up.63,64 Jakicic et al.64 studied 201 overweight 

or obese sedentary women enrolled in a 12-month behavioral weight-loss intervention. 

Enrolled women were randomly assigned one of four exercise regimens involving different 

estimated energy expenditures and exercise intensities. No significant effect of either 

exercise intensity or duration on the changes in body weight between groups was reported; 

however, when data were analyzed in a post hoc analysis on the basis of how much exercise 

was actually performed, weight loss at 12 months was significantly greater in the group with 

>200 min per week of exercise (11.6 kg) compared with the group with less than 150 min 

per week of exercise (3.8 kg). In addition, women averaging approximately 280 min of 

exercise per week showed no weight regain from 6 months to 18 months of treatment.

A prospective study published in 2003 by Jeffery et al.65 provides direct evidence for a 

relationship between the amount of exercise performed and long-term weight-loss 

maintenance. Overweight men and women in a behavioral therapy program were 

randomized to standard behavioral therapy (energy expenditure goal of 1,000 kcal per week) 

or a high level of physical activity group (energy expenditure goal 2,500 kcal per week). At 

18 months, the standard behavioral therapy group averaged 1,629 kcal per week whereas the 

high physical activity group averaged 2,317 kcal per week. Energy intake (self-reported) 

was the same in both groups. Mean weight loss at 6 months was no different between the 

groups, but weight loss was significantly greater in the high physical activity group than in 

the standard behavioral therapy group at 12 months (−8.5 ± 7.9 kg versus −6.1 ± 8.8 kg 

[mean ± SD]) and at 18 months (−6.7 ± 8.1 kg versus −4.1 ± 8.3 kg).

Despite the mixed results of the RCTs presented in Tables 3 and 4, cross-sectional and 

prospective correlation studies strongly support the important role of physical activity in 

weight-loss maintenance. Retrospective analyses demonstrate that when high levels of 

physical activity are actually performed a very strong relationship between activity and 

weight-loss maintenance is consistently observed.

Gaps in Our Knowledge of Physical Activity and Weight Loss

What impact does increased physical activity have on energy balance?

In several studies we reviewed, the expected weight loss (as calculated from the energy 

expenditure of the exercise prescribed) was significantly greater than that which is actually 

observed, even when the exercise intervention was supervised. For example, at the end of 

the Midwest Exercise Trial5, women who exercised were expending approximately 2,200 

kcal per week if exercise was supervised and had increased 24 h energy expenditure by 209 

± 555 kcal (mean ± SD) over baseline as assessed by doubly labeled water, yet had lost no 
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weight. Although energy intake was measured periodically and not found to be increased, 

some compensatory change in calorie intake must have occurred for body weight to remain 

stable. This study was, however, performed at a time of high risk for weight gain (many 

participants were college students) as indicated by the 2.9 kg weight gain in the control 

group shown in Table 1.

Exercise can also affect other components of energy expenditure, including RMR and 

spontaneous physical activity. Although RMR decreases during energy restriction, there is 

evidence that RMR is preserved when weight loss is caused by exercise66, and recent data 

suggest that RMR is greater in adults who perform regular aerobic exercise than their 

sedentary peers.67–72

Compensatory changes can also occur in levels of spontaneous physical activity outside the 

exercise period of the study. Donnelly and Smith27 have reported anecdotal observations 

which suggest that when an exercise program is initiated, spontaneous physical activity 

might temporarily decline because of fatigue, but returns to baseline levels at some time 

point and might eventually increase to above baseline levels as fitness increases. In the 

Midwest Exercise Trial5, however, the increase in 24 h energy expenditure at the end of the 

study, as measured by doubly labeled water (209 kcal per day) was less then expected given 

the measured energy expenditure of exercise (2,200 kcal per week). This finding suggests 

that a compensatory decrease in spontaneous physical activity can persist long term. An 

important area for future research is the impact of exercise on other components of the 

energy-balance equation, including energy intake, RMR, and spontaneous physical activity 

during times when exercise is not being undertaken.

Why might physical activity be critical to maintain long-term weight-loss?

Although data suggest that high levels of physical activity are associated with successful 

weight-loss maintenance, it is not clear why this relation is the case. One possibility is that 

the primary impact of physical activity on weight-loss maintenance is mediated through its 

effect on total energy expenditure. The increase in physical activity energy expenditure that 

occurs with exercise might compensate for the reduction in total energy expenditure that 

otherwise occurs with weight loss and might raise total energy expenditure to the point 

where the caloric restriction required to match energy expenditure is feasible for people to 

maintain. Exercise might also augment RMR in the long term, as discussed above; this 

change would help to compensate for the expected decrease in RMR that occurs with weight 

loss.

Another possible hypothesis for the association between high levels of physical activity and 

weight loss is that physiologic regulation of energy intake and maintenance of energy 

balance becomes facilitated. This idea was initially developed by Mayer in the 1950s. He 

observed that energy intake was better matched to energy expenditure when people were 

physically active. The matching was less precise when people were very inactive.73 High 

levels of energy expenditure might create an environment in which body-weight-regulation 

systems function optimally match energy intake and expenditure. At lower levels of energy 

throughput the physiological adjustments for intake and expenditure might be less well 

matched.

Catenacci and Wyatt Page 8

Nat Clin Pract Endocrinol Metab. Author manuscript; available in PMC 2015 September 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Finally, high levels of physical activity could simply be a marker of adherence to dietary 

restriction. Although a number of studies appear to support the conclusion that physical 

activity is a key behavior for improving long-term weight loss, many studies fail to examine 

whether these individuals maintain changes in eating behaviors that ultimately would also 

contribute to improved long-term weight loss. Some short-term studies have suggested that 

physical activity programs can improve adherence to an energy-restricted diet.74 An 

important consideration, therefore, is that exercise does not act in isolation to improve long-

term maintenance of weight loss and might act in concert with other important behaviors to 

contribute to successful maintenance of weight loss.75

Is the amount of activity needed for weight-loss maintenance really ‘one size fits all’?

Several major organizations recommend moderate physical activity in the range of 60– 90 

min per day for weight-loss maintenance.76,77 Individual specific factors such as age, sex, 

amount of weight lost, current body weight, ethnicity, and genetic differences might, 

however, impact the amount of activity required for weight-loss maintenance, and some 

individuals might require more physical activity to maintain a weight loss than others. 

Successful weight-loss maintainers in the NWCR report engaging in physical activity that 

used 2,621 ± 2,252 kcal (mean ± SD) per week.60 The high SD associated with the amount 

of activity reported suggests wide variability within this group.

One major source of variability might be sex. Women have lower BMI than men and thus 

need more exercise of the same intensity to burn the same number of calories. Few studies 

have, however, provided different exercise prescriptions on the basis of sex or analyzed data 

separately for men and women, and comparative data on sex, physical activity and weight 

maintenance are scarce. In addition, no prospective studies have performed subgroup 

analysis to evaluate the impact of age, current body weight, amount of weight loss 

maintained, and degree of concurrent dietary restriction. These factors are all important and 

might affect the amount of activity required to achieve energy balance at a reduced body 

weight.

Conclusions

Evidence from existing RCTs is relatively consistent with regard to the role of exercise in 

producing weight loss, either when used alone or in combination with dietary modification. 

Although the majority of RCTs show only modest weight loss with exercise alone, in most 

of these studies the level of exercise prescribed was relatively low and would have produced 

an energy deficit far smaller than that usually recommended for weight loss by caloric 

restriction. The resulting weight-loss findings from these studies are, therefore, consistent 

with the amount of exercise prescribed. Although other studies demonstrate that it is 

possible to achieve significant weight loss with high levels of physical activity alone (when 

the volume of exercise prescribed is equivalent to the energy deficit usually recommended 

for weight loss by caloric restriction and energy intake is held constant), producing the 

amount of activity needed is challenging given the difficulty of getting sedentary people to 

achieve and consistently adhere to increased physical activity.
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Although adding physical activity to dietary modification increases initial weight loss, only 

a small advantage was gained in most of the RCTs. The daily energy deficit produced by 

short-term food restriction usually greatly exceeds that produced by physical activity and 

thus the contribution of additional physical activity (in the levels prescribed in many of these 

studies) to negative energy balance was minimal.

RCTs that have investigated the role of physical activity in weight-loss maintenance have 

reported mixed findings; however, limitations in existing RCTs include poor adherence to 

the physical activity prescribed, notable variability in the amount of exercise prescribed, and 

the limited duration of the exercise interventions. Few RCTs truly address the role of 

activity in weight-loss maintenance by providing a long term, sustained-activity intervention 

and there is a need for well-designed, prospective, randomized trials to assess such 

regimens. Studies in which activity is measured by observation or retrospective analysis 

illustrate a strong relation ship between physical activity and success in weight-loss 

maintenance. Future research should focus on the impact of physical activity on other 

components of energy balance, why physical activity appears to be so critical for successful 

weight maintenance, individual specific deter minants of how much activity is required for 

weight-loss maintenance, and how to motivate people to achieve and sustain the levels of 

activity that seem to be required for weight loss and weight-loss maintenance.
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Review Criteria

We searched PubMed with terms “exercise” or “physical activity” with “weight loss”, 

“weight reduction”, “weight-loss maintenance”, “weight management”, or “weight 

regain” for articles evaluating the role of physical activity alone or in combination with 

diet in short-term weight loss (<1 year) or weight-loss maintenance (follow up ≥1 year 

after weight reduction). The search was limited to English-language, randomized, 

controlled trials with an intervention of ≥4 months, published since 1997. Relevant 

articles published prior to 1997 were identified from the 1998 Obesity Education 

Initiative Expert Panel clinical guidelines which performed a literature review on this 

topic using similar search criteria. We also manually searched references in meta-

analyses, reviews and position statements related to this topic.
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Medscape Continuing Medical Education online

Medscape, LLC is pleased to provide online continuing medical education (CME) for 

this journal article, allowing clinicians the opportunity to earn CME credit. Medscape, 

LLC is accredited by the Accreditation Council for Continuing Medical Education 

(ACCME) to provide CME for physicians. Medscape, LLC designates this educational 

activity for a maximum of 1.0 AMA PRA Category 1 Credits™. Physicians should only 

claim credit commensurate with the extent of their participation in the activity. All other 

clinicians completing this activity will be issued a certificate of participation. To receive 

credit, please go to http://www.medscape.com/cme/ncp and complete the post-test.
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Learning objectives

Upon completion of this activity, participants should be able to:

1. Describe the magnitude and range of weight loss accomplished by exercise in 16 

selected randomized trials.

2. Describe the effect of exercise intensity on weight loss.

3. List factors affecting the effect of exercise on weight loss.

4. Describe patterns of adherence to exercise in patients on weight management 

programs.

5. Identify the role of exercise in preventing weight regain after weight loss.
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Key Points

• Substantial weight loss can be achieved with physical activity alone when the 

appropriate volume of exercise is prescribed and energy intake is held constant 

but for many overweight or obese individuals this strategy is not sufficient as 

the volume of exercise required is difficult to achieve and sustain

• Dietary restriction and increased physical activity in combination have generally 

been found to modestly improve weight loss compared with diet alone; 

however, overweight and obese individuals can lose large amounts of weight 

with dietary restriction alone

• The addition of physical activity (60–90 min) to a dietary intervention 

substantially increases the odds of successful long-term weight-loss 

maintenance and might be essential for most overweight and obese individuals 

to maintain weight loss
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