
      1Br J Sports Med Month 2021 Vol 0 No 0

Exercise in the maintenance of weight 
loss: health benefits beyond lost weight 
on the scale
Alysha C D’Souza, Kyle J Lau, Stuart M Phillips  ‍ ‍ 

INTRODUCTION
A cavalier description of weight loss is 
that it only requires overweight people to 
eat less and move more. Such simplicity 
is, however, much harder to effect in the 
practice of obesity treatment.

Liraglutide is a drug used in obesity 
treatment that induces weight loss 
primarily through appetite suppression. 
Lundgren and colleagues used a 2×2 
factorial design to examine the role of lira-
glutide and exercise in the maintenance of 
weight loss, employing control, exercise, 
liraglutide, and exercise plus liraglutide 
groups.1 When compared with the control 
group, it was found that the combination 
group was better at maintaining healthy 
weight loss than either monotherapy. 
While the study was a landmark, we felt 
that Lundgren and colleagues underem-
phasised the importance of exercise during 
weight-loss maintenance and its impact on 
other measures of overall health. Simply 
focusing only on lost weight undermines 
the numerous health advantages of exer-
cise, including better mental health, the 
composition of lost weight and, impor-
tantly, improved fitness.2

BODY COMPOSITION
Bodyweight comprises two compo-
nents: fat mass and fat-free mass (FFM), 
consisting of bone and lean soft-tissue 
mass.3 Much of the obesity-related 
disease risk is associated with fat mass 
and, more specifically, visceral fat, which 
is an undesirable location to accrue body 
fat. However, most diet-only weight-loss 
strategies result in a loss of both fat and 
FFM. A reduction in FFM, especially skel-
etal muscle, can have negative metabolic 
consequences, including weight regain.4 
Thus, weight loss and maintenance should 
focus on changes in body composition and 
the loss of visceral fat and relative pres-
ervation of muscle mass. Compared with 
placebo, Lundgren et al showed that all 
active treatment groups were associated 

with decreases in fat mass and waist 
circumference; nonetheless, decreases 
were twice as large in the exercise plus 
liraglutide group. The exercise group was 
the only treatment group that showed 
preserved lean mass when compared with 
placebo. Additionally, compared with 
baseline, the exercise group was the only 
active treatment with increases in lean 
mass, which may be important for long-
term metabolic health and, potentially, to 
maintain lost weight.4

CARDIOVASCULAR OUTCOMES
Poor cardiorespiratory fitness (CRF), often 
associated with obesity, is an indepen-
dent risk factor for cardiovascular disease 
(CVD) and mortality.5 Thus, people with 
obesity should be encouraged to increase 
their physical activity to enhance CRF as 
it can greatly reduce the adverse effects of 
excess fat mass and other traditional CVD 

risk factors even in the absence of weight 
loss.6 As expected, only the exercise and 
combination groups exhibited increased 
CRF.6 In our view, improvements in CRF 
should be viewed as being virtually equiv-
alent in importance to weight loss itself 
since increases in CRF are associated with 
lower rates of all-cause mortality and 
CVD.1

Resting heart rate (HR) is another risk 
factor for CVD and all-cause mortality.7 
This risk increases continuously with 
resting HR above 60 beats/min.7 Unsur-
prisingly, treatment groups began the 
intervention with an average resting HR 
above 60 beats/min. Postintervention, the 
liraglutide group showed an increase in 
resting HR. This increase was not present 
in the combination group, likely due to 
exercise in the treatment strategy. Exercise 
is an effective way of reducing resting HR, 
lowering the risk of CVD and mortality.8

PERCEPTION OF WELLNESS
Health encompasses more than just phys-
ical health measures. It includes self-
perceived health status as well as physical 
and emotional well-being. Self-perception 
of poor health is an independent predictor 
of adverse health-related outcomes, 
including mortality. While all treatment 
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Figure 1  Infographic representation of the main findings from healthy weight loss maintenance 
with exercise, liraglutide or both combined by Lundgren et al.1

 on A
ugust 4, 2021 by guest. P

rotected by copyright.
http://bjsm

.bm
j.com

/
B

r J S
ports M

ed: first published as 10.1136/bjsports-2021-104754 on 2 A
ugust 2021. D

ow
nloaded from

 

http://www.basem.co.uk/
http://bjsm.bmj.com/
http://orcid.org/0000-0002-1956-4098
http://bjsm.bmj.com/


2 Br J Sports Med Month 2021 Vol 0 No 0

Discussion

groups successfully maintained their 
weight-loss postdiet, both the liraglutide 
and control groups experienced a signif-
icant decrease in general health percep-
tion; however, this was not observed in 
the exercise or combination groups, who 
showed improvements in their emotional 
well-being.

CONCLUSION
Weight loss, but more importantly, the 
maintenance of weight loss, is a critical 
clinical outcome in obesity treatment. As 
evident by this study, there are various 
ways to maintain weight loss1; none-
theless, it is vital to consider how these 
strategies impact aspects of health beyond 
weight on a scale. Exercise is associated 
with improvements in physical and mental 
health. When exercise was combined with 
liraglutide, the composition of lost weight 
was beneficially affected; potentially unde-
sirable effects of liraglutide were reduced; 
emotional well-being was improved; and, 
critically, CRF was enhanced. In our view, 
exercise plays a vital role in affecting the 
composition of lost weight, the mainte-
nance of lost weight and other key health 
metrics. It is clear that, when combined 
with liraglutide treatment, exercise results 
in a more holistic state of health (see 
figure  1) that may result in improved 
longer-term health and may, we propose, 
enhance adherence to the treatment and 
promote longer-term weight-loss mainte-
nance. The work of Lundgren et al should 
be celebrated. Nevertheless, our footnote 
would be that exercise in conjunction with 

pharmaceutical interventions is vital to 
better health beyond lost weight on the 
scale.
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