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Summary 
The management of obesity essentially involves two aspects. The decrease of energy intake and increased energy 

expenditure. Regular physical activity contributes to the increase of energy expenditure and negative energy 

balance. Reducing weight and fat mass is supported by regular physical exercise. Likewise, maintaining weight 

and reducing fat is strongly linked to the continuity of physical activity. The management of obesity must integrate 

appropriate physical rehabilitation programs aimed not only at but also at metabolism. For this purpose, 

endurance training appears to be the most effective physical activity, although resistance training and high-

intensity interval training play distinct roles. Physical activity is an essential tool, but it is often underestimated, 

in the management of obesity. The goal of this study is to highlight the evidence for the effectiveness of physical 

exercise in the management of obesity. The effects of exercise on the loss and stabilization of body weight and fat 

are going to be discussed. We will also deal with the effects on the metabolic factors linked to obesity in the second 

part. At the end of this article, mistakes not to commit in order to avoid exercise-related adverse effects will be 

discussed. 
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I. Introduction 
Obesity is defined as an excessive and abnormal accumulation of fat in the body, this accumulation has 

negative effects on health [1]. Obesity has long disrupted healthcare systems around the world. In recent years, it 

has reached significant epidemic proportions [2]. It is a multifactorial metabolic disease. It is also often linked to 

a long-term imbalance in the energy balance where intake exceeds expenditure. This excess energy is stored in 

adipose tissue. The management of obesity (apart from pharmacological treatment) requires the establishment of 

a negative energy balance. Treatment tends to reduce dietary caloric intake and above all it aims to increase caloric 

expenditure linked to physical effort. Effectively achieving negative energy balance requires a combination of 

diet and physical activity as part of lifestyle modifications [3–5]. Significant weight loss seems to be due more to 

calorie restriction than to physical activity. However, calorie restriction exposes you to nutritional deficiencies 

that can lead to a loss of lean mass, especially muscle. The decrease in muscle mass restricts energy output from 

the muscle, which increases resting metabolism [6] (figures 1a, 1b). Moreover, stopping calorie restriction is likely 

to lead to weight regain [2,7]. Similarly, adherence to a physical exercise program plays a key role in long-term 

weight stabilization [3,8]. More than weight loss, the reduction of fatty tissue in general and visceral adipose tissue 

(VAT) specifically remains the fundamental concern of healthcare personnel in charge of obesity. The decrease 

in VAT can be obtained independently of changes in total weight. This reduction is more interesting than weight 

loss, especially since visceral fat is reduced better with physical exercise than with dietary restriction [9]. Ross 

has shown that increasing physical activity leads to appreciable reductions in abdominal obesity [10]. More than 

a caloric metabolic parameter, physical exercise has beneficial effects on health in the absence of weight loss 

[11,12]. Physical exercise is not devoid of adverse effects. In the obese subject, it should preferably be managed 

by qualified personnel in order to allow it to be put into practice and to avoid certain errors and preconceived 

ideas about physical activity. 

 

II. The effects of physical activity on weight and body fat loss. 
It seems that the deviation of energy expenditure to tip the energy balance towards its negative side is an 

effective strategy in the treatment of obesity. The greater the negative energy balance, the greater the weight loss 

(figures 1a, 1b). This type of deviation can be obtained by increasing physical activity in the form of supervised 

or unsupervised exercises [13]. Physiologically, energy expenditure is increased by complex cellular processes 

which tend to accelerate the breakdown of the body's energy stores of glycogen and triglycerides in the liver, 
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skeletal muscle and adipose tissue, thereby leading to a loss of weight. The increased need for energy substrates 

(glucose and fatty acids) activates the secretion of the hormones of glycolysis, glycogenolysis, gluconeogenesis 

and lipolysis. Neuro-hormonal modulation by glucagon, insulin, catecholamines and cortisol provides the energy 

pathways of the muscle with a sufficient quantity of substrates (figure 2). The benefits of physical activity also 

affect energy intake indirectly by modulating appetite [14]. It would seem, that at the very beginning of a training, 

the eating behavior is "altered" or more exactly upgraded. It results in a decrease in appetite [15]. Introducing a 

physical activity program is fundamental in the therapeutic education of obese subjects. 

 

2.1 The volume of a physical exercise program: 

Physical exercise programming requires knowledge and mastery of its components, volume and type of 

exercise. Exercise volume is expressed in terms of duration and frequency. Type of exercise is most often related 

to intensity. The volume of physical exercise is in perfect correlation with the exercise-related thermogenesis 

(ERT). Donnelly showed, in obese subjects who practiced a physical activity of 400 Kcal/session for 5 sessions 

per week (without calorie restriction), had recorded a loss of 4.3% of the initial weight [16]. In the same study for 

another group which has a physical activity of 600 Kcal/session, at the rate of 5 sessions/week, there is a loss of 

5.7% of the initial weight. The volume of a program therefore depends on the targeted weight. For, the American 

College of Sports Medicine (ACSM) [3, 13], the European College of Sports Science position paper (ECSS) [17, 

18], and the American College of Cardiology and the American Heart Association (ACC-AHA) [19], a minimum 

exercise of physical activity of about 150 minutes of moderate intensity per week, without food restriction can 

induce a weight loss of about 2 to 3 kg. However, this modest weight loss is inconsistent with a clinically 

significant weight goal (≥ 5% of initial weight) [3, 13, 18, 19]. Achieving this goal requires approximately 225–

420 minutes of exercise per week [13, 20]. More than 150 minutes/week is needed to lose weight. Above all, it 

allows better long-term weight control [21]. It is thus necessary, a training of 250 minutes per week, to achieve a 

loss of 5 kg in 6 months. This is the equivalent of physical activity for 50 minutes per week with an average loss 

of around 1 kg over 6 months. Moderate-intensity exercise is characterized by 3 to 6 Mets (Metabolic of equivalent 

task), i.e., 3 to 6 times resting energy expenditure [22]. Several parameters have been identified which appear to 

be usable when prescribing physical activity in obese subjects. 40–50% of maximal oxygen consumption rate 

(VO2max) 50–60% of maximal heart rate or maximal aerobic power (MAP) [23–26]. All these parameters are 

very interesting in specialized environments which have specific equipment. The ideal is to be able to visualize in 

real time the consumption of non-protein energy substrates (carbohydrates and lipids) by respiratory indirect 

calorimetry. This technique, obviously cumbersome in clinical practice, seems to be the most accurate tool for 

measuring maximum lipid oxidation or Lip ox max [24]. Several examples of physical exercises are cited according 

to their intensity in table 1a. 

 

2.2 Type of physical exercise. Endurance, resistance or high-intensity interval training are all possible 

avenues. 

2.2.1 Endurance training versus resistance training 
The type of physical exercise is a parameter to be taken into consideration in the management of obesity. 

Endurance training, that is, the body's ability to maintain a generalized aerobic effort, is probably the best known 

and most effective exercise for weight loss. In fact, endurance training improves fat oxidation and reduces body 

weight [27]. This type of exercise is easily applicable to obese subjects. It can cover a fairly large energy 

expenditure. Furthermore, resistance exercise, i.e., the body's ability to maintain a relatively intense generalized 

effort of the anaerobic type, and intermittent exercise, i.e., exercises at high intensity interspersed with rest periods, 

can also be included in an obesity management program. Resistance training or intermittent exercises provide 

additional health benefits and improve physical abilities. Thus, resistance exercise stimulates lipolysis of adipose 

tissue in normal-weight and obese men [28], in the same way as endurance exercise [29]. This suggests that 

resistance training of obese subjects may aid fat mobilization allowing fatty acid oxidation leading to fat loss 

(Figure 2). Notwithstanding, in a resistance exercise, the rest intervals are long, therefore the energy expenditure 

linked to this type of effort is low and a large part of the fatty acids produced by lipolysis are not oxidized. These 

fatty acids are re-esterified again into triglycerides. If the weight loss by resistance training cannot be significant 

[20], it strengthens on the other hand, the muscle mass which promotes the increase in the use of lipid substrates 

by the skeletal muscle (figure 2). In the long term, resistance training can play an important role in successful 

weight loss, by altering body composition [20] and eating behavior by reducing appetite (figure 3). 

 

2.2.2 High intensity interval training. 
Another type of exercise can also be proposed in the management of obesity, it is the High Intensity 

Interval Training" (HIIT). This type of training is characterized by short periods of high-intensity exercise 

alternating with periods of rest or low-intensity exercise. HIIT is currently a commonly applied strategy in weight 

loss among the general population [30]. According to Türk et al, this type of exercise, which is quite feasible, is 

fairly well tolerated by obese subjects [31]. HIIT allowed a significant loss of total weight (minus 1.3 kg) 
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compared to control groups who did not exercise [32]. It is as effective as the Moderate Intensity Continuous 

Training" (MICT) of which the retraining in Lip ox max is its most known entity. A loss of fat mass without change 

in total weight was observed by comparing two groups of obese subjects, the first trained in HIIC and the second 

trained in MICT [33]. 

 

III. The stabilization phase of weight and fat loss: the choice of exercise and/or the choice of 

diets 
The greatest difficulty in the management of the obese subject is the fact of stabilizing the weight loss 

obtained following retraining whether by endurance, resistance or HIIT. This is a perpetual challenge for the obese 

subject. Weight stabilization is probably the biggest problem in obesity management. Weight gain is extremely 

common and sometimes even a slight increase of 2–6% in weight can reverse the metabolic benefits of weight 

loss [34]. Only about 20% of overweight subjects (25 Kg/m 2 ≤BMI≤29.9 Kg/m 2) appear to be able to maintain 

the 10% weight loss for over a year [35]. For the obese, exercise is likely seen as an integral part of the weight 

stabilization strategy. In fact, weight stabilization can only be substantial for average caloric expenditure of 2621 

kcal/week of physical activity. Corresponding to moderate intensity exercise of more than 60 minutes per day 

such as brisk walking. It can also correspond to intense exercise of more than 35 minutes per day such as jogging 

[36]. In a meta-analysis having focused on weight stabilization after an initial weight loss with low-calorie or very 

low-calorie diets combined or not with physical exercise, that no significant improvement could be observed 

between the group which was in addition of the diet a physical activity and the control one who did only the diet 

[37]. In fact, many randomized studies that addressed weight gain did not show a significant effect of exercise 

[38–41]. It was shown that after a follow-up of 12 months, significant differences in the maintenance of weight 

loss between a group which practiced a physical exercise of 2500 kcal/week (75 minutes of walking per day) and 

a group which followed standard behavioral therapy and which spent 1000 kcal/week (30 minutes of walking per 

day) [42]. Kerns et al confirmed that significant physical activity (80 min of moderate-intensity activity or 35 min 

of intense activity per day) resulted in initial weight loss with weight stabilization after 6 years [43]. Indeed, it is 

only after 5 years that the weight loss is maintained at (-7.52±2.07kg) or (-8.29±2.28%) of the initial weight [44]. 

ACSM recommendations for weight stabilization after weight loss are 200 to 300 min of moderate-intensity 

physical activity per week [13]. The National Institutes of Health (NIH) suggests regarding the exercise needed 

for weight loss stabilization that further research can focus on two main areas. The first aspect is to deepen the 

understanding of the mechanisms by which physical exercise can counter the various biological factors that are at 

the origin of weight gain. Some of these factors are depicted in figures 1 and 2. The second aspect is to understand 

the factors that promote adherence (or not) to the long-term prescription of physical exercise [45]. 

 

IV. The effects of physical activity on obesity-related metabolic factors. 
Apart from weight loss, regular physical activity can improve the health of obese subjects. By reducing 

the metabolic complications of obesity even in the absence of weight loss. Several studies have shown that 

physical exercise improves cardiorespiratory capacity and, at the same time, it beneficially modifies the metabolic 

factors linked to obesity such as the risk of mortality, weight, fat visceral, lipid profile, hypertension and insulin 

sensitivity[46-49]. In addition to lipid disorders and insulin resistance, the abnormally high accumulation of 

triglycerides in the liver is a significant metabolic complication of obesity. Known as non -alcoholic fatty liver 

disease (NAFLD), this condition increases the risk of insulin resistance, metabolic syndrome and cardiovascular 

disease, independent of obesity [50]. A meta-analysis of 20 randomized controlled trials in overweight and obese 

patients with NAFLD [51] concluded that regular exercise reduced serum concentrations of alanine 

aminotransferase (ALT) and aspartate aminotransferase (ASAT) corollaries of hepatic cytolysis. This 

improvement is independent of weight loss. 

 

V.Mistakes to avoid when treating obese subjects with physical exercise 
When implementing a physical exercise program for obese people, some special precautions must be 

taken into account to avoid misuse of the prescribed exercise. Errors during training are likely to cause injuries 

and thus the cessation of physical activity. Obese individuals are at increased risk of muscle injury due to the 

significant pressure exerted by weight on the knee and hip joints. Vincent et al explain that obesity seems to be at 

the origin of several pathways predisposing to osteoarthritis [52]. The joint overload becomes more important if 

the exercise rate increases, therefore it is proposed to carry out weak exercises and of short duration until a certain 

level of weight loss is reached from which a greater effort can be undertaken. At the beginning of the training 

program, fatigue is almost constant in the obese, because they have low cardiorespiratory capacity this results in 

an aversion to continuing the program [53]. Thus, gradually increasing the exercise load is important to ensure 

better adherence to the training program and even better to avoid injury. In addition, it is important to ensure 

preparation for exercise sessions by performing a correct warm-up and devoting sufficient time to recovery. 

Finally, a clear definition of goals and continuous monitoring of retraining progress increase the chances of a 
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successful exercise program. The supervision of the sessions by a competent "coach" guaranteeing coaching and 

even better counseling, at least at the start of a program, is more than recommended in order to allow the 

application of the support program. Some misconceptions are to be feared. The possibility of inducing local fat 

loss by doing an exercise specifically localized to one part of the body (for example, to reduce abdominal fat by 

performing sit-ups). It must be recognized that adipose tissue by itself does not exercise and therefore is not 

energetically active. It receives neuroendocrine signals (endocrine, paracrine and autocrine) to accelerate lipolysis 

(figure 2). There is little theoretical basis for weight loss to affect fats in a targeted and especially localized way. 

Katch et al [54] refuted this hypothesis. They demonstrated that if enough exercise is done to achieve fat loss, it 

will come from the whole body and not from one part of the body specifically exercised. Another common 

misconception is that passive exercise through equipment that "vibrates" parts of the body, or electrical stimulation 

of a body part, is sometimes advocated as a means of weight and fat loss. Such equipment was developed mainly 

for fitness purposes, but some of this type of tool has found an oversized place in the market, because it seems 

effective on weight loss. Given that this type of instrument does not or only slightly increase energy expenditure 

and even more so the negativity of the energy balance, it does not seem to be as effective as physical exercise [23] 

(figure 1a). Finally, intentionally induced exercise in a hot environment, water deprivation during exercise, and 

the use of sweatbands or other types of clothing that increase sweating are often touted as ways that helps improve 

weight loss. These practices by default target water loss rather than fat mass. They are ineffective because the 

body will retain more water and excrete less after the next fluid intake through its homeostatic mechanisms. These 

practices are probably harmful [23], as they increase the risk of dehydration, with consequences for physical 

performance and health. 

 

VI. Conclusion 
Physical exercise is an essential therapeutic means for the management of obesity. It is often 

underestimated compared to other means such as so-called "weight loss diets", drugs and bariatric surgery. Health 

professionals in charge of obesity should be further convinced that physical exercise remains a highly exploitable 

therapeutic weapon. Whatever the type of endurance, resistance or high-intensity interval exercise, the loss of 

weight, fat mass and the stabilization of these losses can allow the achievement of the weight objective. Similarly, 

supervised or unsupervised physical exercise (in volume, intensity and duration) has beneficial effects on health 

without achieving the weight objective. 
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Figure 1a. Factors influencing energy balance 

 

C: carbohydrate, F: fat, P: protein, RM: resting metabolism rate, ERT: exercise-related thermogenesis, PPT: 

postprandial thermogenesis, NERT: non-exercise-related thermogenesis.  

RM and NERT represent the compressible/decompressible energies of total daily energy expenditure (TDEE). 

Increasing exercise (by building muscle mass) decreases resting metabolism. Conversely, decreasing exercise (by 

reducing muscle mass) increases resting metabolism. 

 

 
Figure 1b. Effects of calorie restriction on the compressible/decompressible components of total daily 

energy expenditure (TDEE). 
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Figure 2. Effects of exercise on carbohydrate and lipid metabolic pathways 

 

Exercise increases glucagon secretion to meet muscle glucose requirements. The autonomic nervous system 

activates this pathway and the pathway of the other hyperglycemic hormones, cortisol and catecholamines. Since 

insulin is essential for the activation of the muscle energy pathways, its level is modulated by glucagon and the 

autonomic nervous system.  Glucagon increases glycogenolysis and glycolysis releasing a large amount of glucose 

to the muscle. Cortisol and adrenaline accelerate lipolysis of fatty tissue, making it easier for the muscle to use 

energy during exercise. Neoglucogenesis is a secondary pathway in case of increased glucose requirements. 

 

 
Figure 3. The effects of exercise on the pathways modulating eating behavior (orexigenic -anorexigenic).  

CCK: Cholecystokinin, TDEE: Total Daily Energy Expenditure, GLP1: Glucagon Like peptide 1, MR: Resting 

Metabolism, PYY: Peptide tyrosine tyrosine. 
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The satiety effects of physical exercise are dependent and independent of the energy balance. Through 

its actions on the digestive tract, exercise reinforces the satiety pathway through the action of the hormones PYY, 

CCK and GLP1. Conversely, it inhibits the hunger pathway normally activated by Ghrelin. On body composition, 

it reinforces the satiety pathway by increasing the secretion of Leptin by the adipose tissue. Conversely, physical 

exercise inhibits the resting metabolic pathway by increasing lean muscle mass. In total, the CNS decreases the 

food intake pathway through an anorectic effect by decreasing appetite. 

 

Table 1. Examples of moderate physical activities 

 

Intensity of physical activity 

 

Type of activities 

 

Mets 

 

 
Low 

- Billiards  2,5 

- Slow dance 2,5 

- Gardening 2,5 - 3 

- Slow to moderate walking < 5Km/h 2,5 - 3 

- Volleyball in recreation 2,9 

 

 
 

Moderate 

- Housework 3 – 4 

- Bicycle 3,5 – 4 

- Walking tour 3,5 – 4 

- Social dance (Disco – Folklore) 4,5 

- Swimming 5 

- Fast walking (5 – 7 Km/h)  3,5 – 5 

 

 

 
High 

- Stationary bicycle 5,5 – 7 

- Aerobic dance 6,5 

- Moderate cycling (16 – 22 Km/h) 6 – 8 

- Basketball  7 

- Walking up 7,5 – 8 

- Jogging (10 Km/h) 8 – 10 
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