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Abstract
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Almost at global plane every county is facing different transitional stages in terms of demographic, socio economic and physical development.
This developmental transition is causing far reaching changes and affecting the lives of millions of people. Invention of energy saving devices and
sedentary occupations have contributed to striking change in the morbidity profile of the population. Chronic degenerative disease including
obesity are now emerging as major causes of morbidity and mortality. As a result the prevalence of global obesity has tripled since 1975
and has reached endemic proportion all over the world. World Health Organisation (2018) reported more than 1.9 billion adults were over
weight in 2016, and of these 650 million were obese [1]. Recommended weight reduction treatments are disappointing and of limited value.
The relationship between physical inactivity and obesity is however complex, consequently giving rise to confusion and further complicate the
picture such as physical fitness, opportunities for exercise, diet and the temporal relationship between physical activity and meals. In this study,
the role of adequate regular physical exercise and sustained dietary discipline have been discussed and reviewed.
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Introduction

Obesity is essentially a disorder of energy balance
characterized by an excess of body fat. The amount of fat in
the adipose tissue is the sum total of the difference between
food/energy intake and energy expenditure. Energy balance is
controlled by energy intake and expenditure mediated through
endocrinal (hormonal) nutrient, neurological. gastrointestinal
and metabolic signals, all these processed by the central nervous
system.

Obesity with increasing prevalence in adults and children is
a leading preventable cause of death worldwide. Experts view
it as one of the most serious global health problems of the 21st
century. In 2013, the American Medical Association classified
obesity as a disease [2]. Once considered a problem only of high-
income countries, obesity rates are now rising worldwide and
affecting both the developed and developing countries alike. The
last three decades have witnessed scaling up of the prevalence
of over weigh and obesity. This global health affecting trend is
discernable in all societies irrespective of their socio economic
conditions. Discrete projections indicate that the situation will
continue to remain alarming in the near future also [3]. In view
of its far reaching consequences, obesity has presumed as a
major public health concern. It is chronic in nature, and often
associated with a wide range of metabolic abnormalities and
degenerative diseases, some of which could be life threatening
diseases such as cardio vascular diseases, certain categories

of cancer and type 2 diabetes. It is also observed that the
mortality is directly proportional to the degree of obesity [4]
and undoubtedly there is a need to reverse this life threatening
modern epidemic. It is felt that the result of current method
of treating are disappointing and of limited value. Largely the
government’s initiatives are seem to be individual- centric with
much emphasis on promoting consumption of balanced diet and
physical exercise. But the ground reality is that sufficient access
to healthier food and physical activities are severely lacking [5].

The crucial twin factors “restrictions of energy intake” and
“maintenance of increased energy expenditure” are still in the
never ending state of discussion and debate. This has resulted
in a climate of confusion, dampening the utilitarian dimensions
of physical activity (PA) as a remedial measure to achieve
weight loss [6]. The media discourses also zealously depict
the uselessness of physical exercise in restraining obesity has
further added perplexity. The answer lies in prevention. So a
systematic review has been done to consider the role of regular
physical exercise and sustained dietary discipline

Life style changes are paving way for decline in physical
activity

Obesity is basically a disorder of energy balance triggered
by excess body fat, in which the amount of body fat exceeds
the biological need of an individual. The amount of body fat
ultimately is influenced by age, gender, composition of diet,
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and level of social, cultural and behavioral factors which act on
physiological and biochemical mechanisms that dictate food
intake and energy expenditure. Small deviation in total energy
intake and expenditure over an extended period of time will
result in body weight gain. This may be the reason why obesity
has spread inexorably across the world with rapid speed.

Beside in the last fifty years, human civilization witnessed
enormous technological strides in almost every sphere of
human endeavors, including the most profound impact that
digitalization has brought in our living situations. These
developments have also impacted our daily energy expenditure.
A recent US study reveals that during the past fifty years energy
expenditure for work has radically declined by over 100kcal
both in male and female employees [7]. The decline is associated
in the mean body weight among American population. Weight
gain trend is not exclusive to the US. It appear to be the emerging
salience of modern age. A study carried in Finland between 1982
and 1992 on daily energy expenditure in work place reveals a
decline of more than 50kcal with a corresponding increase in the
average body weight [8]. Several studies carried in recent times
and in different socio economic settings shows almost the same
results [9]. Decline in energy expenditure has also swept the
developing countries like Brazil and China. These countries also
have highest absolute and relative rates of energy expenditure
reduction due to decline in work movements [10]. Based on
these examples, conclusions were drawn that the low income
countries are also getting severely affected by the epidemic of
obesity. The urban and industrial cities and towns are likely to be
more severely affected in the future [11]. Invention of machines
in the cycle of domestic chores like cooking, grinding, sweeping,
dusting and washing etc. with devices such as microwaves,
cooking range, mixers, grinders and juicers and vacuum cleaners
and washing machines and dish washers have radically brought
down energy expenditure particularly in women. A study has
revealed that since 1960’s in US, women daily domestic routines
have slide down by 360kcal [12]. On the bases of these figures
conclusions were drawn that obesity in high income countries
has been substantially increased due to steep reduction in house
work energy expenditure [13]. Moreover, the automation of
work at domestic level has enhanced sedentary engagements
such as watching television, internet browsing, social media
chatting, lazily idling etc. A number of studies considered these
emerging sedentary behaviour as a major factor in increasing
weight in individuals [14,15]. However there is a silver lining,
some conscious social segments have now started to consciously
participate in leisure- time physical activity. Although this group
is comparatively small they are engaging in regular exercises,
walking, running, yoga and sport engagement as well as keep
fit gym based activities [16]. But on larger social scale, active
physical engagements of a fraction of society cannot have a
significant impact on the larger social mass involved in sedentary
behaviour, thus contributing to the fast PA decline across globe.
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The relation between energy expenditure and obesity
epidemic is contentious

Some researchers are sceptic about the notion that
body weight and obesity rise with reduction in daily energy
expenditure. There are a set of evidences that contradicts the
attribution of obesity to reduction in daily energy expenditure,
Itis argued that ‘labour - saving’ culture was in place since 1960s
and 1970s, on the other hand prevalence of obesity assumed
alarming proportions only in 1980s. Similarly doubly- labelled
water studies which are considered as most credible method to
measure energy expenditure in individuals records no reduction
in daily energy expenditure during 1980-2005 both in Europe
and North America [17]. The meta analysis of about 100 doubly
labelled water (DLW) studies also reveals that population
in industrialized countries have similar daily expenditure
without reduction when compared with their counter parts in
developing countries [18]. It was found that obese individuals
have a habit to spend higher energy expenditure than normal
weight individuals this is because of their large body size and
resting metabolic rate [19].

The studies carried by Leibel etal. [20] shows that 10% weight
gain increases daily energy expenditure from 371- 530kcal. The
natural fall out of this increase in energy expenditure is that
the rate of energy intake need to rise to avoid weight loss [20].
Another study that contradict the notion of reduction in energy
expenditure is by Swinburn et al. [21] which studied the US
nutritional surveillance data spread between 1970s and 2000s.
The study estimated an increase of 500 k cal in the daily energy
intake of average American adult. Several European studies have
reported similar kcal increased intake trend [22,23]. A study by
Archer et al. [24], reported a substantial difference in energy
intake with the modification of measures of dietary intake as per
the National Health and Nutrition Examination Survey (NHANES).
One major problem that the researches confront is the inability
to exactly quantify energy intake, where as energy expenditure
can be precisely measurd [25]. Energy intake in human cannot
be determined in precise measures namely due to selective
misreporting on consumption pattern and this intake reporting
bias introduce error in estimations [26]. In comparison a more
reliable method which is existing is the national food availability
data. This data indicates slow rise in energy intake in US until
1980s, then the period of rapid increase in energy intake was
observed [27]. Likewise the global analyses also noticed the rise
in the supplies of food- energy in high income countries, which
testifies increase in average body weigh in the population.

The impact of physical activity with dietary intake and
weight control

The primary cause of obesity may need not be low energy
expenditure. But at the same time physical activities or exercise
regime has its own significance in the management of weigh and
maintenance of energy balance. A stream of scholars including
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the work of Mayer et al. & Hill et al. [28,29], talk about a threshold
with regard to PA about which people stays in “regulated zone”
of energy balance. They argue that once people reach the
regulated zone the process of balancing high energy expenditure
with energy intake gets activated, ensuring the maintenance of
body weight. The effect is inverse for those who fall short of PA
threshold having low energy expenditure. While examining the
relation between energy intake, PA, appetite and weight gain
Shook et al. concluded that individuals with low PA had higher
levels of cravings for foods in comparison to that of high PA [30].
They further noted a threshold for achieving energy balance
which is about 7116 steps per day. The life cycle of individuals
usually become sedentary after certain period of time, resulting
in steeper rise in population weight gain.

Taking up exercise regime is a significant energy expenditure
management technique that help to regulate energy balance.
Hankinson et al. [31] in a 20 years of follow up longitudinal
study concluded that high level of PA maintenance reduces
significantly weight gain specially in women. The study also
observe that active individual gain less weight in comparison
the those who were inactive [31]. In line with above conclusions,
Finish Twin Cohort who used natural experimental approach
observes that physically active co-twins have significantly
lower body weight [32], BMI and fat present, and they have
much less about 50% visceral hepatic fat compared with their
inactive twins. It signifies that persistent higher PA level is
associated with decrease rate of weight gain irrespective of
genetic liability control and environment factor. Numerous
controlled experiments also emphasis the generation of energy
deficit leads to induced weight loss [33]. The literature is full
of reviews including the highly credible Cochrane Review that
finds a strong correlation between exercise (PA) and weight loss.
It also concludes that weight loss is even greater when energy
restrictions are also included [34,35]. Hence one can easily
conclude that both diet and exercise are supplementary and
dependable instruments that help in measured weight loss.

In most cases long term weight loss programmes fails as an
individual often gain weight again after some time. But there
are studies which also shows when one is regularly consistence
in diet and exercise regime, success in weight maintenance can
also be achieved. It is clear that a worldwide emphasis must be
placed on changing lifestyles, and this emphasis should include
adherence to nutritional diet and, physical activity and avoidance
of sedentary life style.

Conclusion

The health issues involved in obesity have now assumed
the status of global challenge. Obesity is not only a problem
of developed countries but is rapidly becoming a problem of
developing countries as well. The problem of obesity once
thought to be increasing with affluence, urbanization and
industrialization are now spreading even in rural population.
Apart from dietary errors, lack of regular physical exercise in
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the global population with sedentary occupations, is a major
underlying factor. Increase in physical activity can certainly
create energy deficit in individuals by enhancing energy
expenditure. As physical inactivity and overweight are the major
public health challenges of the 21st century, it is time to consider
whether our public health surveillance systems are geared up in
meeting these new challenge. The emerging need is to designed
pragmatic strategies which promote both healthy dietary
practices and regular physical activity in population ensuring
access to healthy food and facilities thatlead to physical activities
and physical exercise.
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