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ABSTRACT 
Background: Obesity is defined as a is a medical condition in which excess body fat has 

accumulated to the extent that it may have an adverse effect on health, leading to reduced life 

expectancy and/or increased health problems. It is the one of the most rampantly growing 

condition of the modern day. Accumulation of body fat due to various reasons has made 

obesity an epidemic. Objective: Review the available literature to assess the importance of 

various types of history, physiological basis of various managements and effect of exercise in 

the management of obesity. Methodology: Published literature focusing the evaluation and 

physiotherapeutic management of obesity was reviewed and commented. Conclusion: Exercise 

plays a significant role in metabolizing fat and thereby reducing obesity. 
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INTRODUCTION 

Obesity is defined as a is a medical 

condition in which excess body fat has 

accumulated to the extent that it may have 

an adverse effect on health, leading to 

reduced life expectancy and/or increased 

health problems.
1,2

 It is more common in 

lower socioeconomic groups of affluent 

countries and in prosperous elite of 

developing countries. Obesity tends to run 

within the families and also there are 

evidences of the environmental influences 

on its development. Some occupations, like 

cook and barmen and social factors like 

advertisement and business launches 

predispose obesity. Psychological 

depression or stress may alter the diet 

habits in turn leading to obesity. 

Use of steroids, oral contraceptives, 

phenothiazines and insulin is commonly 

followed by weight gain, due to stimulated 

appetite
3
. Excess of calories, if habitual, 

can lead eventually to a large accumulation 

of fat. If a person eats a slice (28gm) of 

bread that is not needed each day or goes 

by car instead of walking 15 minutes , the 

daily extra 60 kcal (250 kJ) will build up 

over 4 years to a 10 kg of fat deposited. 

However, physical inactivity which is 

associated with the low energy expenditure 

has an important role in the development of 

the obesity. 

Endocrine system also influences body fat 

in the normal physiological and in 

pathological situations. Normal fat content 

in young adult woman is about twice that 

of young man. Obesity in women 

commonly begins at puberty, increases 
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during pregnancy or during the menopause. 

Obesity has been noted to accompany 

hypothyroidism, hypogonadism, 

hypopituitarism and Cushing‘s syndrome. 

Plasma insulin and cortisol are raised and 

growth hormone is reduced in obese 

subjects. 

The prevalence of the obesity has increased 

dramatically all over the world and is 

currently described as a modern day 

epidemic. In most affluent countries there 

has been a progressive increase in the 

percentage of the overweight or obese 

people in last 25 years. Globally, there are 

more than 1 billion overweight adults; at 

least 300 million of them obese. Indian 

population is reported with morbid obesity 

affecting 5% of the country's population.
4
 

Though there is no satisfactory etiological 

classification of obesity, most cases are 

probably multi factorial. It is prevalent in 

middle age but can also occur at any age. 

Obesity in childhood and adolescence is 

likely to be followed by obesity in the 

adulthood. 

Several measures like diet control, 

behavioral modifications etc. are used to 

control obesity and in some extreme 

conditions several drug therapy or surgery 

may also be recommended.  Exercise forms 

an integral part of the management 

protocols in obesity and has been widely 

accepted as the key element in most of the 

successful campaigns against obesity held 

recently. The current review attempts to 

summarize the physiotherapy perspective 

of various evaluation methods and 

management strategies used in combating 

obesity.  

 

METHODOLOGY 

Published literature search with key words 

of obesity, exercise, physical therapy, 

evaluation, assessment and management 

was done. Medical databases like Medline, 

PubMed, CINHAL, COCHRANE, 

Sportdiscus etc were also explored for 

studies on assessment and treatment of 

obesity. Of the available literature, the 

authors considered literature with good 

methodology for the review. Commentary 

was framed by amalgamating authors 

experience to the reviewed literature.  

Review on Evaluation of Obesity: 

Chronological history: Includes the age of 

onset and description of weight gain. 

Authors suggest the careful consideration 

of this history keeping the variations into 

consideration. Some subjects put on weight 

during childhood or during adolescence 

and women predispose during pregnancy, 

child bearing age (25 to 34 years) and/or 

menopause. For few subjects weight gain 

occurs in an accelerated manner as a 

coincidence to cessation of smoking or 

change in other life events such as marital 

status, occupation or residency. Weight 

cycling, pattern of body weight changes 

should also be noted. Other attributes like 

changes in behavior, diet or physical 

activity may suggest few less common 

causes of obesity warranting further 

investigations. 

Past weight loss attempt: The nature, 

duration, and response to the past treatment 

as an attempt to reduce obesity should be 

investigated, discussed and documented. 

This would not only help to understand the 

patient‘s past commitment and adherence 

to the treatment program but also his/her 

perception to the body functions and needs. 

Interview questions should be directed to 

know the components of the previous 

weight loss program and know the factors 

responsible for the success or failure of the 

program. Authors suggest that the 

knowledge on the type of program chosen 

(self-directed fads, commercial programs, 

or professionally supervised) is also 

important to formulate an effective weight 
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management plan. Physician-rendered 

diagnosis of overweight emerged as an 

important predictor of weight loss attempts 

and the efforts to promote weight loss 

should focus on interventions based on 

Transtheoretical Model of behavioral 

change.
5
 Weight loss histories should be 

routinely examined during a behavioral 

evaluation to determine whether additional 

attempts at non-surgical weight loss are 

advisable. 
6
 

Understanding the regulation of body 

weight: Patient‘s perception and 

understanding on the problem is a 

prerequisite for initiating counseling and 

thereby management in obesity. Authors 

believe that the individuals are not likely to 

initiate behavior changes unless they 

believe that the health is at risk and the risk 

could be alleviated by taking preventing 

measures. It has been noted in the literature 

that the current or presenting complaint is 

linked to the excess body weight. We 

recommend targeted questions such as, 

―How does your body weight affects 

you?‖, ―Why you seeking help at this 

time?‖, and ―is there anything that you can 

not do because of your weight?‖ are useful 

in obtaining this information. It is assumed 

that body weight is ultimately determined 

by the interaction of genetic, environmental 

and psycho-social factors acting through 

several physiological mediators of food 

intake and energy expenditure 
7, 8, 9

  

Expectations from the program: 

Understanding the patient‘s expectation 

from the program is extremely important as 

unrealistic expectations could lead to 

depression and frustration regardless of the 

outcomes.  

Lifestyle History: This includes the 

information on subject‘s diet and physical 

activity. Enquiry of the existing and 

potential barriers of the life style changes 

could help immensely in framing a 

management protocol. Authors recommend 

obtaining these details using a short 

questionnaire which could standardize the 

collection of details pertaining to one‘s 

lifestyle. 

Authors recommend detailed information 

on subject‘s habitual diet (meal & snack 

pattern), food types consumed, frequency 

of intake and the portion size. It is also 

important to collect details on the triggers 

to appetite and satiety.  

Regarding physical activity, authors 

suggest to learn about the accumulated 

activity in an average day, routine physical 

exercise in which the subject engages 

himself/herself and the type, frequency, 

intensity and duration of the same. 

Lastly, it is important to inquire about the 

existing and potential barriers of the life 

style change, such as financial restraints, 

time limitations, lack of cooking skill and 

dislike to certain food groups and activities. 

Many subjects might have medical 

conditions that may limit them from high 

level of physical activity. 

Social History: This includes the 

information about the patient‘s personal 

and social environment. Description of 

home and work environment regarding 

pressure to eat, personal conflicts, 

flexibility in time and structure, and 

potential allies and saboteurs are 

particularly helpful because they may be 

supportive to or interfere with the weight 

loss program.   

Family history: Familial predisposition 

should be considered when the first degree 

relative is obese. The risk of developing 

obesity related complications, particularly 

DM II or cardiovascular diseases can be 

ascertained through the family history. A 

positive family history may provide an 

opportunity to implement preventive care 

for other family members.  
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Psychological history: Several 

psychological issues and emotional triggers 

such as such as loneliness, boredom or 

stress, low self esteem, social isolation and 

depression should be considered 

particularly in young women. They must be 

screened for mood disorders (major 

depression, bipolar disease) and obsessive 

compulsive disorders along with associated 

disorders like bulimia nervosa; Binge 

eating disorder etc.  

Medication history: A detailed medical 

history is imperative to rule out the drug 

induced weight gain as well as to interfere 

with weight loss. The commonest drug 

groups predisposing one towards obesity 

are antidepressants (tryclyclics), 

antipsychotics, steroid hormones and anti 

diabetic drugs. 
10

 

Determination of risk categories: 

According to NHLBI (NATIONAL 

HEART, LUNG, AND BRAIN 

INSTITUTE) guidelines, assessment of 

risk status because of overweight or obesity 

is based on the patient‘s body mass index 

(BMI), waist circumference and the 

existence of the co morbid conditions. 

Authors strongly recommend the guidelines 

as they help clinicians and therapists to 

capture the data in an universal format.   

Body mass index (BMI): BMI is the ratio 

between the person‘s weight with the 

square of the height of the same person. A 

person is categorized under one of the 

followings: Underweight <18.5, Healthy 

weight 18.5-24.9, Over weight 25.0-29.9, 

Borderline Obesity 30.0-34.9, Obesity 

35.0-39.9 and Morbid obesity > 40. 

However, in special circumstances BMI 

may not differentiate between the fat body 

mass and lean body mass.  

Waist circumference: Accumulation of 

the excess abdominal fat measured superior 

to the iliac crest measuring greater than 102 

cm (>40 inches) in men and greater than 

88cm (>35 inches) in women is considered 

a risk to obesity. 

Investigations: Further to the review, 

authors identified the following tests which 

have been found to be extensively used and 

accepted in the process of investigating 

obesity and associated problems. Lipid 

panel (total cholesterol, HDL cholesterol, 

tryglycerides), Fasting blood glucose 

(FBS), CBC and associated disease specific 

laboratory investigations are indicated.  

 Management of obesity: 

Successful treatment in obesity could be 

defined as the sustained attainment of the 

normal body weight without producing 

unacceptable treatment induced morbidity. 

Authors believe that while treating obesity 

the most important role of the clinician is to 

detect the cause. In general, treatment of 

obesity is categorized as that using 

exercise, diet, behavioral therapy, drug 

therapy and surgery. 

Exercise:  

Inactivity is a major cause of obesity and it 

may turn to be a far more significant factor 

in development of obesity than over eating. 

Thus exercise must be recognized as an 

essential component in every weight 

reduction program. Research has 

conclusively demonstrated the 

effectiveness of exercise training in 

promoting moderate alterations in the body 

compositions. Joggings for 3 days/ week 

for 30 minutes/day at 11 km/hour will 

expend about 14.5 kcal/min or about 1, 305 

kcal/ week. This would equate to a loss of 

approximately 0.15 kg adipose tissue (fat, 

connective tissue and water) each week and 

if the energy intake remains constant, the 

subject would loose 7.8 kg at the end of 

one year. Most of the studies considered 

with exercise in managing obesity had 

similar effects in decreasing total weight, 

fat mass and relative body fat. However, fat  
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free mass was found to have either 

increased or maintained. 

Although most of the studies have used 

aerobic training as a treatment strategy in 

obesity, those that used resistance training 

showed impressive decrease in the body fat 

mass and an increase in the fat free mass.  

However, the reduction in fat mass was 

best obtained when the exercise protocol 

was combined with dietary restriction. 

Authors reviewed to identify the following 

as some of the mechanisms through which 

the exercise might affect the body weight 

and composition.
11

 

Exercise and appetite: 

Physical activity regulates the food intake 

to balance the energy expenditure. 

Sedentary lifestyle was found to reduce this 

regulatory ability, resulting in positive 

energy balance and weight gain. Even 

though exercise appears to be a mild 

suppressant of appetite in the first few 

hours following intense training, there has 

been no change noted in the intake of total 

number of calories. This decrease in 

appetite is a result of increased 

catecholamine (epinephrine and 

nonepinephrine) levels, increased body 

temperature that accompanies high 

intensity exercise.   

Exercise and RMR: 

The RMR accounts for approximately 60% 

to 75% of the total energy expenditure, and 

therefore, anything that alters the RMR has 

the potential to significantly alter the body 

weight. For example, if a 25 years old 

man‘s total daily caloric intake is 2,700 

kcal and his RMR accounted for just 60% 

of his total caloric intake, his RMR will be 

1,620 kcal. A mere 1% increase in his 

RMR will require extra 16 kcal expenditure 

per day; or 5,840 kcal per year. This small 

increase in RMR alone will account for the 

equivalent of a 0.8 kg fat loss per year. 

Authors believe that the role of physical 

training in increasing RMR has not been 

totally resolved. Several studies have 

produced different and inconclusive results.  

Exercise and excess post exercise oxygen 

consumption: 

 The metabolic rate will increase (measured 

as increased O2 consumption) following 

exercise which is also known as the Excess 

Post Exercise Oxygen Consumption 

(EPOC). Many studies have shown that the 

magnitude of the EPOC is linearly related 

to the intensity and duration of the exercise 

and that EPOC following a moderate 

intensity exercise bout (70%VO2 Max) 

accounts for about 15% of the total energy 

cost of the exercise. The time for 

metabolism to return to the baseline 

following an acute exercise bout varies 

between 20 minutes to 12 hours, depending 

upon both the duration and the intensity of 

the exercise. Thus one can notice that over 

a period of months or more, increments of 

EPOC may play an important role in 

weight loss or reduced weight maintenance 

for persons struggling with body weight.  

Exercise and the thermic effect of a 

meal: 

A single bout of exercise before and after 

meal increases the thermic effect of the 

meal (TEM). It is not very clear what the 

role of exercise training on TEM is as some 

studies have shown increase, some showed 

decrease and others showed no effect. 

Measurement of the TEM must be carefully 

timed with the last exercise bout as when 

measurements are made within 24 hours of 

the last exercise bout; TEM is typically 

lower than it is 3 days afterwards. 

Exercise and fat metabolism: 

A fat molecule is made of carbon, 

hydrogen and oxygen atoms just like the 

carbohydrate molecule, but the linking is 

markedly different. Ratio of hydrogen and 

oxygen atoms is considerably higher in the 

fat compound. Fat can be classified into 
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one of the three main groups: simple fats, 

compound fats and derived fats. 

The simple fat are often called as the 

―neutral fats‖ and consists primarily 

triglycerides which is made of one glycerol 

and three fatty acid molecules. More than 

95% of the body fat is stored as 

triglycerides. Compound fats are composed 

of a neutral fat in combination with other 

chemicals. Phospholipids (combination of 

one or more fatty acid molecules with 

phosphoric acid and nitrogen base), 

glucolipids (fatty acids bound with the 

carbohydrate and nitrogen), and 

lipoproteins (formed primarily in liver by 

the union of either triglycerides or 

phospholipids, or cholesterol with protein) 

are few examples. Derived fats include 

substances derived from simple and 

compound fats. A wide known derived fat 

is cholesterol. During exercise ATP 

supplies the energy and an ATP molecule 

consists of adenosine (a molecule of 

adenine joined with the molecule of ribose) 

combined with three inorganic phosphate 

(Pi) groups. 

The process of storing energy by forming 

ATP from other chemical sources is called 

phosphorylation. When this reaction occurs 

in the absence of oxygen, it is called 

anaerobic metabolism, and aerobic 

metabolism when oxygen assists the 

process. The cells generate ATP by ATP-

PCr system, the glycolytic system and the 

oxidative system.  

The ATP-PCr system is an anaerobic 

system, which produces ATP from ADP by 

separating the Pi molecules of PCr with the 

help of creatine kinase, which is then 

attached to the ADP to form ATP. This 

system supplies energy for only 3 to 15 

seconds during an all out sprint. The energy 

yield is 1 mol of ATP per 1 mol of PCr.  

The glycolytic system involves the process 

of glycolysis, through which the glucose or 

glycogen is broken down into pyruvic acid 

by glycolytic enzymes. When this process 

is anaerobic the pyruvic acid is converted 

into lactic acid. 1 mol of glucose yields 2 

mol of ATP, but 1 mol of glycogen will 

produce 3 mol of ATP.  

The ATP-PCr and glycolytic systems play 

an important role in supplying energy for 

first few minutes of exercise further which 

the oxidative system will take up its role. 

The oxidative system will involve the 

metabolism of carbohydrate first, then fat 

and finally the protein (if required).  

Oxidation of carbohydrate involves 

glycolysis, the Krebs cycle and the electron 

transport chain. The end result is H20, CO2, 

and 38 to 39 mol of ATP per carbohydrate 

molecule. The muscle and liver glycogen 

may be able to provide only 1200 to 2000 

kcal of energy, but the fat stored inside the 

muscle fibers and fat cell may be able to 

produce at least 70,00 kcal to 75,000 kcal 

of energy even at a lean person.   

The mobilization of free fatty acids is 

critical for performing endurance exercise 

when carbohydrate reserves become 

depleted. Body resorts to oxidation of fat 

for energy production when the endocrine 

system accelerates the mobilization - 

lypolysis, ensuring energy needs of the 

muscle are met.   

Free fatty acids are stored in the form of 

triglycerides and the rate of FFA intake by 

active muscles correlates highly with the 

plasma FFA concentration. Increasing this 

concentration will increase the cellular 

uptake of the FFA, which in turn produces 

more FFA oxidation. Thus the rate of 

triglycerides breakdown may determine in 

part the rate at which the muscles use fat as 

a fuel source during exercise.  

The Cortisol plays an important role for the 

fat mobilization during exercise. The 

Cortisol level will reaches to its peak after 

30 to 45 minutes of exercise and then 
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reaches down to its baseline values 

gradually. But the plasma FFA 

concentration is found to be high 

throughout the activity. This phenomenon 

clearly indicates that the lipase must be 

activated during the whole exercise session 

with the help of the other enzymes and 

those are catecholamines and the growth 

hormones. The plasma levels of these 

hormones continue to rise throughout the 

exercise sessions, progressively increasing 

FFA release and fat oxidation. Thyroid 

hormone also increases with exercise and 

helps in the mobilization of FFA, though to 

a smaller degree.  

When freed from the glycerol, FFA can enter 

into the blood and transport throughout the 

body, entering muscle fibers by diffusion. 

Although the various FFA in the body differ 

structurally, their metabolism is essentially 

the same. On entering the muscle fiber, the 

FFA is activated by ATP, preparing for 

catabolism within the mitochondria. The 

enzymatic catabolism of fat by the 

mitochondria is termed as ‗beta-oxidation‘. In 

this process, the carbon chain of an FFA is 

cleaved into separate two carbon units of 

acetic acid. Acetyl CoA, a by product formed 

enters Krebs cycle which is a complex series 

of chemical reactions that allow the complete 

oxidation. The byproducts of FFA oxidation 

are ATP, CO2 and H2O and energy produced 

is 9 kcal/gm.  

The advantage of having more carbon in FFA 

than in glucose is that more acetyl CoA is 

formed from the metabolism of a given 

amount of fat, so more acetyl CoA enters into 

the Kreb‘s cycle and more electrons are sent 

to the electron transport chain. This is why 

the fat metabolism can generate so much 

more energy than glucose metabolism.  

 

CONCLUSION 

Exercise plays a significant role in 

metabolizing fat and thereby reducing 

obesity. 
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