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Increasing Prevalence of Obesity and Role of Exercise

S5.K. Verma and Ajita

INTRODUCTION

Modemization has lead to overabundance of
foods rich in fais along with decrease in physi-
cal activity of people leading 1o conditions that
favour obesity. By definition obesity referstoa
condition of accumulation of body fat beyvond
that considered normal for the age, sex and body
type of a given individual. Obesity is one of the
major health problems in the modemn society
and its association with a number of health con-
ditions inchiding coronary heart disease, diabe-
tes mellis, hyperiension and colon cancer efc.
ig well established. Obesity is considersd a com-
plex medical problem and may have a multi-
tude of canses, such as genetic, hormonal im-
balances or impaired metabolism etc that pre-
dispose individuals to obesity. In addition 1o
these causes, environmental factors like con-
sumption of fattening foods and low levels of
physical activity add to the complexity of the
problem.

There seems to be a strong genetic basis be-
hind severe cases of obesity and often begin dur-
ing childhood or during the beginning of ado-
lescence, During this time, fat cells rapidly in-
crease in number in obese children and make it
hyperplastic in nare, The treatment of this type
of obesity becomes difficult as the ability E
adipose storage tissue to accumulate fat increase
duc to increase in the number of fat cells. In
such cases of obesity, medical intervention in-
cluding use of surgery, drgs ctc., sometimes
may become necessary. Mosi individuals al-
though do not have a predisposition to obesity,
but may still become overweight. Obesity in
them gradually sncaks up due to lifestyle
changes like increased food intake and low lev-
els of physical activity. In this type of obesity
(also termed as creeping obesity), the fat cells
appear 1o increase in size rather than in num-
ber. Heath fitness professionals feel that pro-
grams to control creeping obesity have greater
chances of success than hyperplastic obesity, be-
cause many of the environmental factors that
contributes o the development of creeping obe-
sity:la:]nm b]fgiff?cﬁvely mdified. -

al percentlage appro recog-
nized as the best method to assess obesity, hlltEl'[
is difficult to measure it when conducting smd-

ies on large populations, Therefore many inves-
tigators use height and weight measures 1o as-
sess the extent of deviation in body weight rela-
tive to ones height (Weigley, 1984, Simopoulos,
1985, 1986, Abraham, 1988). Relative body
weight uses the ratio of actual weight to desir-
able weight. Obesity as per this approach
is defined as being 20% or more overweight.
Height-Weight tables only provide a rough esti-
mate of ones ideal hg::_y weight while Quetlet
Index (kg/m® ) also referred o as Body Mass
Index (BMI), on the other hand offers a higher
correlation with actual body composition. Smd-
ics conducted by Revicki and Israel (1986) and
Smalley et al, (1990) have shown that Quetlet
Index correlates rather well (r=0.70) with ac-
tual measurement of body fat as assessed from
hivdrostatic weighing, making it a useful tool in
large population studies on obesity.

A REVIEW OF SOME CLASSICAL
STUDIES ON OBESITY

(i) Prevalenceof Obesity
(i) Obesity and its Association with Health
Problems

(iii) Phi.'sica] Activity, Obesity and weight con-
tro

(i) Prevalence of Obesity

Recent estimates suggest that more than 30%
of adults and about 25% of adolescents and chil-
dren in the United States are cammying too much
body fat for optimal health, Kuczmarski et al,
(19947 in a compilation of National Health and
MNutrition Examination Surveys conducted in
UEA from 1960-1991 report that obesity affects
58 million adults between the ages of 20-74
years, with the highesi rates among poor and
minority groups. Figure 1 presents the compari-
son of current overweight figures with the
earlier data collected during the 1960°s
(Kuczmarski, 1992; Piani and Schoenbomn,
1993 Williamson, 1993). The resulis demon-
strafe significani increases in overweight fig-
ures from 1960 to 1991 in all segments of the
American society. Further among the various
scctions of American society, Black women ex-
hibit higher prevalence of overweight than their
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White counterparts. Comparison of various
populations of the world, reveal that Americans
arc among the heaviest people in the world
(Millar and Stephens, 1987; Laurier et al.,
15992},

A comparison of reports on American chil-
dren and youth 6-17 years of age from 1965 to
1980 also reveal a continuous increasing trend
in ohesity (Gortmaker e al., 1987 and Ross et

al., 1987). An increase ol 54% and 3%% is ob-
served in the obesity figures in 6-11 year chil-
drenand teenagers (12-17 years) when compari-
s0n is made between comresponding figures re-
ported in children in 1980 and 1965 respectively
(Fig. 2). Another important observation indi-
cafes that prevalence of obesity is lower in teen-
agers as compared to children.

YWerma and Mokha (2000) in a survey of 446
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adult males reported that almost 30% of the
Punjabi youth show deviations from the normal
range of body weight for their respective heighits
as revealed by the application of two most widely
praciiscd approaches (Figs, 3, 4). Dx-m-ei%l
individuals in their total sample have been ob-
served to contribute relatively more than the
underweight subjects o the total deviation from
normalcy. The observation is indeed startling
and raises questions about the different facets
related to the health, lifestyle and fitness of

Punjabi youth and needs interpretation in the
light of improved nutrition and increased
sedentariness in the society,

Magnitude of excess body weight is not that
alarming in this age group as is the incidence
of ocourrence of overweight that has been found
1o be 29.1% as per fat™s approach. A change in
the lifestyle of Punjabi vouth towards a positive
one is visualized to be the solution for reducing
the incidence of occurrence of overweight.
Awareness among the Punjabi youth regarding
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Fig. 4. Magnitude of overfunder weight as per different approaches



04

methods of losing fat and gaining muscles based
on scientific principles is needed to check this
problem

(i) Obesity and lts Association with Health
Problems

Although several studies have proved asso-
ciation of large number of health problems with
obesity, however, it was only in 1985 that the
healih harzards of overweight/obesity were first
officially rc.,u-Enur:,ct by the Mational Institutes
of Health in USA, Risk of dev eloping hypenen-
sion has been reported to be three times more
among obese as it is among the normal-weight
people. (Clarke ot al., 1986, Hubert o1 al, 1987,
Smoak et al,, 1987 and Witteman et al., 1935},
Itis evident from figure 3 that the risk of devel-
oping hypertension rises strongly with increase
in BMI

RELATIVE RISK OF
HYPERTENSION
2 == M W o P o~

L
f-,_.

LESS THAN 23 23-38, EBM-I
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Another health problem, which obese people
face, is the disturbed lipid profile. Several in-
vestigators have reported higher blood choles-
terol, triglyeeride and low-density lipoprotein
levels and lower high-density lipoprotein con-
centration among obese people (Dattilo and
Kris-Etherion, 1992; Denke et al., 1993), Fig-
urc & clearly mdicates that the ratio of total cho-
lesterol io HDL-C increases with increase in obe-
sity as indicated by BMI values.

Figure 7 depicts the morality risk accord-
ing to Bodv Mass Index in a 26-vear study of
##28 nonsmoking and nondrinking males con-
ducted by Lindsted ef al. (1991). According 1o
this study minimum mortality has been observed
inlower BMI groups and mortality risk increase
in higher BMI groups. In other words the lean
people exhibit lowest mortality rates. Higher
incidence of hypertension and disturbed lipid
]:lmh l¢ in obese people make them more pmnc

26-28.9 3 0OR MORE
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1o suffer from various heart diseases and as a
result, they are more likely to die from it at a
higher rate than the normal non-obese counter-
parts (Hamm et al.. 1989, Manson et al., 1990,
Pi-Synver, 1993). Manson et al. (1990) in a 8
vear study on over 115,000 Nurses, reported
that the risk of developing coronary heart dis-
ease more than tripled in those with a BMI
greater than 29 against those with BMI less than
21 (Fig. 8)

Obesity in addition o the above mentioned
health risks also makes the individual prone to
diabetes and cancer (Simopoulos, 1987).

23-24.9

29 OR
MORE

25-28.9

(iii) Physical Activity, Obesity and
Weight Control

Human body is basically designed for physi-
cal activity, Modemn technological advancemenis
have deprived many of the opporfunities they
once had to incorporate moderate physical ac-
tivity as a natural part of their lives, On the food
intake front on the other hand, an increase Is
witnessed. Hence, the combination of overeat-
ing and physical inactivity has lead to increas-
ing levels of overweight and obesity. An aver-
age sedentary individual usually spends only
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300-800 Calories/day in physical activity of in-
formal and unplanned nature, Top athletes on
the other hand, spend large amounts of energy
that usually cquals their resting metabolic rate
energy expendiiure.

Obesity does appear overnight and is a slow
process, which results from accumulation of an
extra caloric inlake per day that over a passage
of time leads 1o cxcess fat tissue. It is therefore
believed that accounting of these extra calories
through daily exercisc program could casily
counteract the effect of these exira calories. For
maintaining optimal health and fitness, most

ens recommend buming of at least 200-400
Calories/day through planned exercise.

Many investigators have reponed that obese
children and adults are relatively less active than
normal weight persons (Chirico and Stunkard,
1960; Bullen et al, 1964; Bloom and Eidex,
1967; Stunkard, 1984; Dietz and Gortmaker,
1985, Pacy etal., 1986, Tucker, 1986, de Boer
et al., 1987; Tryon, 1987; Park, 1992; Tucker
and Bagwell, 1991; Tryon etal , 1992; Stefanick,
1993). According 1o Bullen et al. (1964) obese
children spend about 40% less time in physical
activity than their lean counterparts. Chirico and
Stunkard (1960) reported that obese men and
women, on an average, walk 2-4 miles less/day
than their normal weight peers. Similarly Bloom
and Eidex (197) observed that obese poople stay
in bed longer, and spend about 17% less time
omn their feet, than normal weight people. Innut-
shell, there is a strong evidence to suggest that
physical activity decreases in direct relationship
to the degree of obesity (Tryon et al., 1992). Al-
though review of various studies related to obe-
sity and physical activity suggest a tendency of
less physical activity for obese people than
people of normal weight, but these studies si-
mulianeously SI;F.E]ESI no appareni difference in
total energy expenditure betwcen the two groups.
This iz because obese people are heavier and
thus expend more Calories during physical ag-
tivity. Thus inspite of the fact that obesc people
tend to cngage themselves in less physical ac-
tivity than the normal weight persons, the net
daily cnergy expenditure from physical activity
has been reported in many studies to be compa-
rable (Ravussin et al., 1986; Blair and Buskirk,
1987). Keeping in view this fact, most experts
lay more emphasis on controlling the overeat-
ing in obese to achieve oplimal body weight. It
must be kept in mind that this assertion does
not undermine the importance of physical ac-
fivity for obese as studies have established be-
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vond doubt that physical activity is necessary
for the overall success of any weight control
program. Researchers believe that any program
designed to treat obesity must incorporate the
three elements namely diet, exercise and
behaviour modification to attain a long-term
weight control (Stunkard, 1987; Brolin, 1992,
Hill et al., 1993), According to Jequier (1987),
a weight loss of 1% of total body weight/week
is oplimal for most obese individuals, For ex-
ample, a person weighing 100 kgs should aim
to lose mo more than 1 kg a week. As each kg of
body fat is equivalent to 7700 Calories, there-
fore a Calorie deficit of 1100 Calories/day is
needed to be produced in order to achieve a
weight loss of one kg in one week. This can be
accomplished by increasing energy expenditure
through physical activity by 300 to 400 Calo-
ries a day and reducing dietary fat intake by 700
to 800 Calorics. Some researchers are of the
opinion that in order to lose weight, mainly
in the form of fai, caloric manipulation should
be dome in the ratio of 1:1, that is 50% of the
calculated daily Calorie deficit should be
achicved by increasing energy expenditure
and another 50% by reducing dietary fat
imake (Verma and Mokha, 1999), Most of the
obese patients can derive benefits by following
these guidelines. However, for moderals (o se-
verely obese persons, additional therapy com-
prising of Very Low Calorie Diet {VLCD) and/
or gastric reduction surgery under medical su-
pervision is required to deal with the problem
{Gray, 1992).

Itis generally believed that physical activity
plavs an important role in promoting weight
loss, but the fact is just the opposite as revealed
by many studies (Van Daleetal., 1987, Donnelly
etal., 1991; Callzs-Escandon and Horton, 1992,
Phinney, 1992; Saris, 1993). These studies have
rated control of caloric intake as a much more
powerful tool than exercise in weight loss pro-
grams. King et al. (1991) reported no signifi-
cant effect on body weight in a one-year study
on 160 females and 197 males doing three to
five 30 1o 40 minule exercise sessiong, Hardman
et al. (1992) also reported no change in body
weight or fat in case of walkers averaging 157
minutes of brisk walking per week for one year
and sede controls. Keeping in view the
general belief that people indulging in exercise
may start eating more, negating the increased
energy expenditure of exercise, many investi-
gators have reported the effect of exercise un-
der controlled dietary conditions.
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Figure 9 shows the results of a $0-day study
conducted by Donnelly et al. (1991) on 69 mod-
erately obese females on a 520 Calories/day diet.
They divided their subjects into four groups that
is diet only, diet + aerobic training, diet + weight
training and diet + acrobic + weight training.
The results of their study indicate that eac
group lost 45 to 50 pounds of body weight after
three months, thus revealing no significant im-
pact on weight loss, Nieman et al. (1988) also
carry the same opinion and describe the com-
maon belief that acrobic exercise in combination
with reducing diet in obese people promotes
weight loss as a misconception.

Another commaon belief that exercise leads
to elevation of the resting metabolic rate for
long time after the cessation of exercise has been
subjected to scientific testing by many research-
ers. The results of such studies in general, re-
veal that energy expended after aerobic exer-
cise is small unless a person engages himself in

12 .
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&
w
; L]
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0 —
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THTIHETTY OF CECRCIFE

Fig. 1, Effect of imtensily of exercise on
paost exercise RMHE elevation

a high intensity aerobic effort (Brehm and
Gutin, 1986; Brehm, 1988; Sedlock et al., 1989,
Bahr and Sjersted, 1991; Sedlock, 1991; With-
ers et al., 1991; Bahr et al., 1992 and Blair,
1993;). Brehm and Gutin {1986) and Sedlock
et al. (1989) tested subjects at different intensi-
ties of work loads and measured the time for
which their RMR remained elevated and the
amount of extra calories burned following 14
hours of post exercise period. The results of their
study have been depicted in figures 10 and 11.
It is evident from rﬁcsc figures that amount of
caloric expenditure following exercise is too
little to have any significant effect on body
weight loss. More so, most obese persons are
incapable of performing intense workouts that
can keep the post exercise REMR elevated for
long time . Therefore, it is a misconception that
exercise causes the RMR 1o stay elevated in
obese persons for a long time after the exercise
bout and help them to burm extra calories.
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o | EXPENDED
120 |
100 |
8o |
& |
40 1
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0. I
IOMMAF  SOMMAPF  TESMAP
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Fig. 11, Effect of different intensities ol evercise on
post exercise caloric expenditure
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It is well established that decreased caloric
intake causes drop in the RMRE, which relates
directly to the magnitude of caloric restriction
and rate of weight loss. Many people generally
believe that exercise counters this diet induced
decrease in RMR. The results of most of the
studies do not support it and are contrary to this
belief {Mathieson et al., 1986; Henson et al.,
1987; Donnelly et al., 1991; Phinney, 1992; Sa-
ris, 1993), Figure 12 depicts the results of a study
conducted by Dionnelly et al. (1991) that indi-
cate lack of any effect on the drop in RMR with
aerobic or resistive training in subjects on 520-
Calorie/day diet. In addition to this, it must be
noted that the magnitude of decrease in fat free
mass (FFM) in all the four groups is almost
equal. Donnelly et al. (1991) further reported
that magnitude of loss of weight from fat free
compariment depends on the degree of caloric
deprivation, Greater the caloric restriction,
greater is the loss of fat free mass.

Based on the review of siudies related to
physical activity and obesity, it appears that ex-
ercise has little role to play in promoting weight
Ioss in obese persons. Inspite of the weak role-
played by exercise in weight loss endeavors, it
offers a great potential on the health and fitness
front for the obese population. These benefits
include improved cardio respiratory fitness,
markedly improved blood lipid and psychologi-
cal profiles. All these benefits enhance long-term
maintenance of weight loss alongwith decrease
the risk of contracting obesity related diseases.
Therefore it can be concluded that the success
of any weight loss program should be monitored
not only by the total amount of weight lost but

also by the quality of the weight loss and health
slatus.

KEY WORDS Physical Activity. Fat. Type. A
m.wswﬁm Body Type. Age.

ABSTRACT Healih fitness professionals feel that programs
o comtrgl creeping obesity, because many of environmamental
factors that comeribuses to the development of creeping obesity
can be effectively modified. In this paper an attemipt has been
made o evaluate mereasing prevalence of obesbty and role of
EXCETCSE.
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