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Obesity


Obesity is defined qualitatively as the storage of excess fat in the body, particularly under the skin and around certain internal organs.  Excessive body fat is stored in adipocytes.  An adipocyte (fat cell) is a cell containing a glistening oil droplet composed almost entirely of neutral fat (triglycerides).  The droplet occupies most of the cell's volume, compressing the nucleus to one side.  Mature adipocytes are among the largest cells in the body.  Although they can take up and release fat, becoming plumper or more wrinkled respectively, they are fully specialized for fat storage and are unable to divide.


Obesity, which is considered to be is the number one nutritional problem in the United States (Reed, 1980), usually results from a positive energy balance and not having a well-balanced, nutritional diet.  Obesity often begins early in childhood as evidenced by the fact that 30-60% of American children are considered to be obese.  The San Jose Mercury News (November 13, 1992) reported that children's metabolism rates drop 40% faster while they are watching television than it does while they are merely sleeping.  Interestingly, as little as 2.5 hours of television per day impacts their metabolic rate enough to produce weight gain.  Childhood obesity often has long-term consequences as obese children are three times more likely to be obese adults than normal weight children.  Alarmingly, both childhood obesity and adult obesity appear to be on a continual rise in the United States (Nieman, 1993; Weight Watchers:  We weigh a bit more, 1978). 


Many authorities use total body weight as an indicator of obesity,  but obesity is not quite the same as being overweight.  It is generally agreed that obesity exists when percent body fat is greater than 25% in males and 30% in females (Body composition:  A round table, 1986).  By this definition it is possible to be obese without being overweight.  Conversely, athletes may be overweight for their height because of muscular development, without being obese.


In terms of percent body fat, optimal health exists when body fat ranges from 10-25% in males and 18-30% in females, although optimal fitness ranges may be slightly lower in both genders (Body composition:  A round table, 1986).  The existing gender differences in percent body fat are due to differences in essential or minimal body fat levels, which are approximately 4% in males and 8-12% in females (Body composition:  A round table, 1986).  The gender differences in essential body fat levels are primarily due to differences in secondary sexual characteristics occurring at the onset of puberty.    

Kinds of Obesity


The two general types of obesity are: (1) childhood (juvenile) onset obesity, or hyperplastic obesity; and (2) adult (maturity) onset obesity, or hypertrophic obesity.  Childhood (juvenile) onset obesity, or hyperplastic obesity, is characterized by an increase in both the total number and size of adipocytes (fat cells) prior to early adulthood (McArdle et al., 1991; Oscai, 1973).  Hyperplastic obesity often has a carryover into adulthood as reductions in fat weight during adulthood is due to a decrease in fat cell size with minimal changes, if any, in the number of fat cells (McArdle et al., 1991; Oscai, 1973).  Further, research indicates that massive obesity is related more to a person having a greater number of fat cells than to having larger fat cells (McArdle,1991; Oscai, 1973).  When children and adolescents become obese, they are creating new adipocytes as well as enlarging existing adipocytes.  When children and adolescents lose fat weight, there appears to be a decrease in the number of fat cells as well as a shrinkage in adipocyte size, which may have far 

reaching implications in terms of preventing the development of severe obesity (Oscai, 1973).


Adult (maturity) onset obesity, or hypertrophic obesity, is characterized by an increase in the size of existing adipocytes without an increase in the number of adipocytes (McArdle, 1993).  When adults become obese, they are enlarging or increasing the size of existing adipocytes rather than creating new adipocytes.  When adults lose weight, there is a shrinkage in adipocyte size with no change in the number of adipocytes.


Since childhood (juvenile) onset obesity potentially has a strong carryover to adulthood, overweight children have a greater likelihood of being overweight adults than normal weight children.  Consequently, overweight children may have a more difficult time maintaining ideal body weight throughout life because of the greater number of adipocytes than normal weight children.  Further, research suggests that overweight adults who have a greater number of adipocytes may have a more difficult time losing excess body fat than similar overweight adults who have fewer adipocytes (Bray, 1990).

Causes of Obesity



Obesity often results from the interaction of many factors including a long-term, positive caloric balance, genetics, environmental factors and social influences as well as gender and racial differences.  Whereas as only 5% of the obesity in the United States is attributable to metabolic disorders, 95% is attributable to regulatory factors (Reed, 1980).  


Behavioral causes underlying regulatory causes of obesity include (1) excess caloric consumption due to the easy availability of food, (2) association of food with emotional responses, (3) social and cultural pressures of food consumption, (4) body image and self-perception, (5) eating patterns, (6) food packaging and marketing, and (7) lack of daily physical activity (Reed, 1980).  The increase in body fat associated with aging appears primarily to be a function of the decline in physical activity, as the excessive weight gain throughout life often closely parallels a reduction in physical activity rather than an increase in caloric intake.


Recent research argues rather convincingly that biochemical differences due to genetics appear to underlie many of the regulatory as well as metabolic causes of obesity (Powers & Scott, 1990) and hence, genetics may be the most important factor in the development of obesity. Although overweight individuals are generally observed to be less physically active, it is difficult to conclusively establish that overweight individuals actually eat more, on the average, than normal weight individuals.  Therefore, the primary etiology of obesity may have a strong genetic basis.

Consequences of Obesity 


Obesity per se is not only considered a medical problem, it causes or contributes to many other serious medical problems such as those listed below (Fox et al., 1993; Garfinkel & Coscina, 1990; Reed, 1980; McArdle et al., 1991). 

1.
Diabetes mellitus (impaired carbohydrate metabolism).


2.
Hypertension (high blood pressure). 


3.
Cardiovascular diseases.




4.
Stroke.







5.
Respiratory ailments.




6.
Elevated blood lipid (cholesterol and triglyceride) levels.

7.
Kidney disease and gall bladder disease (e.g., gall stones). 

8.
Surgical risk.





9.
Pregnancy problems.

10.
Lower resistance to infections.

11.
Several endocrine disorders.

12.
Mechanical difficulties (e.g., damage to weight bearing joints).

13.
Decreased longevity.

14.
Social discrimination and psychological and emotional problems.


Cardiovascular disease is the number one cause of death in the United States (McArdle, 1991).  Most medical authorities are convinced that obesity is an independent and powerful heart disease risk factor that may be equal to that of smoking, elevated blood lipids, diabetes mellitus, and hypertension (Body composition:  A round table, 1986; McArdle et al., 1991).  


In the longitudinal Framingham Study, for every 10% increase in body 

weight, systolic blood pressure increased by 6.5 mmHg, serum cholesterol

increased by 12.5 mg/dl, and blood glucose increased indicating impaired carbohydrate metabolism (Kannel, 1976).  On the other hand,  reduction in excess body weight resulted in equivalent reductions in these medical abnormalities (Kannel, 1976).  Hence, reductions in excess body weight and fat can substantially reduce the risk of many life-threatening diseases.
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Exercise and Weight Control


Weight control is defined as the ability to manage body weight by the appropriate balance of weight losses associated with the energy expended during exercise and weight gains associated with the intake of food.  Energy balance is the relationship between energy intake (input of food) and energy expenditure (the energy cost of body activities) for body maintenance and activity.  
The energy expenditure for each individual is unique and depends upon the person's activity level, basal metabolic rate, body mass, body composition, quantity and nutrient value of food ingested, and gender.  In fact, generally, females have an average energy expenditure 10 percent lower than males in a comparable activity.  Energy balance occurs, or body mass remains constant, when the energy intake equals the energy expenditure.  A positive energy balance occurs when more energy is taken in through food consumption than is expended in metabolism, resulting in an increase in body weight.  A negative energy balance occurs when less energy is taken in through food consumption than is expended in metabolism, resulting in a decrease in body weight.  There are three ways to establish the negative energy balance that is necessary to produce weight loss:

1.  Reduce energy intake below daily energy expenditure (dieting).

2.  Maintain energy intake and increase energy expenditure (exercising).

3.  Combine methods 1 and 2 by decreasing energy intake and increasing 
energy expenditure.

Dieting for Weight Control




Long term weight control through caloric restriction by itself is generally successful less than 20% of the time.  Short periods of dietary restriction often proves encouraging to the dieter, but in reality the weight reduction is a result of a large percentage of water and carbohydrate loss per unit of body mass, with only a minimal decrease in body fat.  However, longer periods of dietary restriction produce weight loss via reductions in body fat as a larger proportion of fat is used for energy to offset the dietary caloric deficit.



Dieting for weight loss can be effective if done properly.  However, there are many disadvantages of semi-starvation such as a loss of lean body tissue, lethargy, possible malnutrition and metabolic disorders, and a decrease in the resting metabolic rate.  In fact, the decrease in resting metabolic rate due to the loss of lean body tissue causes the diet to be less effective resulting in the conservation of energy and hence, the weight loss program is actually less effective over time. 



Unfortunately, maintaining the weight lost after a triumphant weight loss program has a low success rate.  Most dieters return to their original weight within a year.  Weight cycling, repeated cycles of weight loss and weight gain, ultimately causes the body to increase its ability to conserve energy.  Weight cycling is there fore not recommended as it leads to greater difficulty in achieving weight loss with subsequent dieting and makes the process easier for regaining the lost weight.



When recognizing the detriments to dieting for weight loss, the set-point theory must be considered.  The supported belief is that the body has an internal control mechanism, a set-point, probably located deep within the brain's lateral hypothalamus, that regulates the body to maintain a genetically determined body fat level.  Sweets and high fat foods tend to drive the set-point higher.  In addition, caloric restriction tends to elevate the set-point; however, exercise tends to lower the set- point.  If the set-point theory is accurate, then exercise appears to be the best method for avoiding a high set-point and controlling body weight. 
Exercising for Weight Control


Regular aerobic exercise, even without dietary restriction, brings about favorable changes in body weight and body composition.  The calorie-expending effects of exercise are cumulative, so that even a little exercise performed routinely has a dramatic effect over time.  The role of exercise in appetite suppression or stimulation is unclear.  To some extent, regular physical activity appears to contribute to the normal functioning of the brain's feeding control mechanisms. It is evident that individuals who develop and support a physically active lifestyle or who become involved in aerobic exercise programs tend to maintain a more desirable body weight and body composition.


In general, the total energy expended is the most important factor that influences the effectiveness of the exercise program for weight loss.

It is difficult to precisely determine a threshold energy expenditure for weight reduction and fat loss.  However, in order to bring about meaningful weight loss through exercise, it is recommended that each exercise session last at least 60 minutes and be of sufficient intensity to expend at least 300 kilocalories (Calories).  Strong consideration should be given to exercising a minimum of two days per week, preferably five to seven days per week for exercise to have a major impact on body weight and body composition.


The initial stages of an exercise program for a previously sedentary, overweight person should be developmental in nature focusing on a gradual build-up in total energy expended during exercise rather than emphasizing a high total energy expenditure.  The key is to establish a regular and consistent pattern of exercise in which daily activity becomes an integral part of life.  exercise programs which initially focus on high total energy expenditure through longer durations and/or higher intensities tend to have a higher drop-out rate, and as a result long-term exercise adherence is jeopardized.  Long-term adherence is the key to exercise having an impact on body weight and body composition.  The benefits of exercise for weight control include the following:

1.
Exercise increases cumulative caloric expenditure.

2.  
Exercise counteracts the potential decrease in resting metabolic rate 
typically associated with aging by maintaining (aerobic exercise) or 


increasing (strength training) lean body weight,

3.
Exercise prevents the loss of lean body weight associated with 
caloric 
restriction.  

4.
Exercise compliments behavioral modification by establishing a more 
healthful lifestyle.

Dieting and Exercising for Weight Control 


A flexible and effective approach to weight control combines diet and exercise.  Exercise enhances the mobilization and utilization of fat, thus decreasing fat mass, and at the same time prevents the lean tissue loss associated with dieting.  Dieting alone, without exercise, results in the loss of 25% lean body weight and 75% fat weight; diet plus exercise results in the loss of 100% fat weight.  A caloric deficit of 3500 Calories created either through diet or exercise is the equivalent to losing one pound of adipose tissue, whether the deficit occurs rapidly or systematically over time.  The ideal method for weight control supports lifestyle changes that limit energy intake and increase energy expenditure.


Fallacies Associated with Exercise and Weight Control

Rubber 
Weight loss induced by wearing nonporous clothing is Suits


m
erely short-term water loss (dehydration) and can be 



dangerous.  Dehydration can impair heart function as well 


as other cellular functions throughout the body.

Spot 

Current literature suggests that fatty acids are not Reducing
released selectively from the exercised areas, but rather 
from 
total 
body fat reserves and usually from the areas of 
greatest fat 
concentration.  Typically a person loses fat 
from 
areas in the reverse order in which the fat is 
deposited (i.e., 
during a period of prolonged negative 
energy balance a person 
tends to first lose fat from the 
areas of the body in which it 
was last deposited).

Exercise
When the intensity of exercise is increased for a given 

At Lower
workload, additional Calories are burned.  Approximately

Intensities
5 Calories are burned per liter of oxygen consumed by the

In Order to 
body, which increases proportionately with the intensity
Maximize
of exercise.  Although fat is the primary fuel source at

Loss of Fat
lower exercise intensities and carbohydrates are the 
Weight
primary fuel source at higher intensities, the key to


maximizing the loss of fat weight from exercise is 
maximize 
caloric expenditure during exercise regardless of the fuel 
source.  During recovery from exercise fat is used to 
replenish the exercise-depleted carbohydrate stores 
during recovery and vice-versa.  Hence, in order to


maximize the fat loss from exercise, an individual should 


exercise at the highest intensity which can be safely

maintained for the entire exercise session. 
Cellulite
There are no special diets, body wraps, massages, or 
exercises 
that can selectively reduce the rippled pockets 
of fat 
sometimes referred to as cellulite.  Heredity 
determines 
where fat will be deposited on the body, as 
well as the 
locations that are reduced first through exercise and dieting.

Muscles
Lack of exercise without a reduction in caloric intake can 

Turn To
result in an enlargement of fat cells and a shrinkage of Fat
muscle fibers.  The actual amount and types of cells 
remain 
essentially constant.  Increasing exercise levels tends to 
increase the size of the muscle fibers, while 
decreasing the 
size of fat cells as energy is required to fuel the activity.  
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