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OBESITY – THE MODERN AGE PANDEMIC  
OF SPECIAL SIGNIFICANCE

Abstract: The prevalence of obesity is growing rapidly in all regions of 
the world. This is of great importance for public health because morbidity 
associated with obesity and its complications reduces life expectancy 
and imposes unsustainable economic burdens on both society and health 
services. Reduced physical activity and unhealthy eating habits have led 
to an increase in obesity among young people in many countries which 
poses a significant health risk. Obesity significantly increases the risk of 
developing non-communicable diseases. Type 2 diabetes is increasingly 
being diagnosed in obese children and adolescents, and being overweight 
in childhood is associated with poor cardiovascular outcomes and in-
creased adult mortality. Monitoring changes in the prevalence of obesity 
and its future impact on chronic diseases and life expectancy is essential 
to understanding the challenges and potential benefits of interventions.
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Introduction 

The prevalence of obesity and overweight is rapidly increasing in all regions 
of the world. This is of great importance to public health because projections 
suggest that as obesity rates significantly rise, the morbidity associated with 
obesity and its complications will threaten the increase in life expectancy and 
impose unsustainable economic burdens on both society and healthcare services. 
Therefore, there is an urgent need for intervention to halt the growing epidemic 
(1). Obesity was initially defined by an analysis relating to mortality rather than 
morbidity, conducted by the US Metropolitan Life Insurance Company before 
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World	War	II.	The	value	of	body	mass	index	(BMI)	(kg/m2),	adjusted	for	the	per-
son’s	clothing	and	footwear,	set	at	approximately	25,	defined	the	threshold	above	
which	mortality	rates	increased	(2).	A	BMI	value	of	30	was	20%	above	this	upper	
normal	BMI	limit.	In	1995,	the	World	Health	Organization	(WHO)	accepted	BMI	
as a method for assessing the degree of malnutrition and overweight, adopting 
a	lower	BMI	limit	of	18.5	to	differentiate	between	normal	and	underweight	(3).	
This	BMI	value	became	the	 threshold	 indicating	malnutrition	(4).	Following	a	
series	of	expert	consultations	on	obesity,	in	1997,	overweight	and	obesity	were	
recognized	as	global	problems	(5).

The Impact of Obesity on Health

Identifying the effects of being overweight on increased mortality requires many 
years of follow-up with a significant number of subjects and caution to eliminate 
other biases (6). Large studies with long-term follow-up periods show that mortality 
rates from all causes, including ischemic heart disease, are increased in the group 
of	 individuals	with	 overweight	 (7),	 and	 integrated	 analyses	 of	 33	 cohort	 studies	
have shown that the risk of non-fatal and fatal cardiovascular diseases progressively 
increases	with	higher	BMI,	while	the	impact	on	hemorrhagic	stroke	is	not	evident	
until	BMI	exceeds	30	(8).	Collaborative	analyses	of	57	prospective	studies	involving	
approximately	900,000	adults	revealed	that	mortality	was	lowest	at	around	22.5-25	
kg/m2	for	both	sexes	(9)	and	that	every	5	kg/m2	increase	in	BMI	was	associated	with	
about	a	30%	higher	overall	mortality.

Comorbidities such as hypertension and diabetes in combination with higher 
body weight indicate the degree of cellular and organ damage and are far stronger 
predictors	of	premature	death	than	BMI	alone	(10).	Disability	resulting	from	weight	
gain represents a significant social burden and affects younger individuals, disabling 
them physically, mentally, psychologically, socially, and economically. Type 2 diabe-
tes is increasingly diagnosed in obese children and adolescents (11), and childhood 
overweight is associated with poor cardiovascular outcomes and increased adult 
mortality	 (12).	Comorbidities	 that	 are	 intrinsically	 linked	 to	higher	BMI,	 such	as	
diabetes, hypertension, gallstones, and coronary heart disease, are linearly associated 
with	increasing	BMI	values	(1).

There is a strong genetic influence on fat distribution, but smoking and alcohol 
consumption also increases the predisposition to abdominal obesity. Early nutritional 
and other disadvantages, partly manifested by low birth weight, are also associated 
with later abdominal obesity. The Indian, Chinese, and Latino populations with a 
history of early childhood malnutrition are particularly prone to abdominal obesity, 
with	high	waist	circumference	values	even	when	BMI	is	below	25	(1).	The	WHO	has	
developed statistical criteria for determining underweight and overweight children (3).
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A child who has lower body weight for their age, height, or weight-for-height 
is classified as abnormal if it deviates more than -2 standard deviations for their age 
and sex. Thus, more than 2 standard deviations for weight-for-height is considered 
an indicator of overweight, based on reference data from complex, precise research 
data in the US but predominantly based on well-nourished infants considered to be 
healthy.	Although	obesity,	measured	by	BMI,	is	an	index	of	excess	body	fat,	there	are	
several ways to measure excess body fat, such as bioimpedance, densitometry, and 
plethysmography, but the latter two are costly and are not used for population studies. 
Evidence from various countries shows that weight tends to increase progressively as 
individuals age until it reaches its peak and then begins to decline, usually after the 
sixth	decade	of	life.	Most	BMI	data	are	based	on	height	and	weight	self-reported	by	
individuals, which underestimates the prevalence and complicates comparison with 
measured data in studies. Overweight and obesity have now become a global prob-
lem, and the threat of excess weight is starting to match the burden of cardiovascular 
diseases,	where	developing	countries	now	bear	about	80%	of	the	global	burden	of	
non-communicable diseases (1).

The	WHO	report	recommends	global	monitoring	of	the	prevalence	of	overweight	
and	obesity	 in	 adolescents	 (defined	according	 to	WHO	growth	criteria)	 and	BMI	
measurements in adults (13). The economic development of a country, particularly 
population	urbanization,	is	associated	with	a	significant	increase	in	the	prevalence	
of obesity (14). In poorer communities, middle-aged women are the first to gain 
excess weight, and as the economy develops, women progressively become heavier 
than men. In developing societies, wealthier individuals have a higher prevalence of 
obesity, with the average body mass index of the population progressively increasing 
as	national	income	reaches	a	gross	domestic	product	of	around	$5000,	peaking	in	
women	at	$15,000	and	in	men	at	$17,000	(15).

Obesity significantly increases the risk of developing non-communicable diseases 
(16). There is evidence that obesity, particularly in the middle and later years of life, is 
a major risk factor for cognitive decline, both directly and indirectly, as obesity-related 
hypertension and type 2 diabetes increase the rate of vascular changes in the brain 
(17).	The	impact	on	respiratory	function	is	important	as	both	children	and	adults	are	
unable to engage in vigorous physical activity. Obese adults who walk slowly already 
utilize	up	to	60%	of	their	maximum	exercise	capacity.	Therefore,	obese	adults	often	
work less than normal because their physical exertion consumes a significant amount 
of energy. Weight gain is also a significant handicap for individuals with any degree 
of respiratory impairment. Patients with asthma and chronic obstructive pulmonary 
disease can significantly improve their exercise tolerance and comfort by losing weight. 
Weight gain also increases the risk of sleep apnea, which is associated with neck 
circumference and breathing disruption tendencies. Apnea typically occurs at night 
and may seem harmless, but it represents a significant medical handicap associated 
with drug-resistant hypertension due to the persistent activation of the sympathetic 
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nervous system from repeated episodes of oxygen deprivation. When severe, it is also 
associated with higher mortality rates and can lead to traffic accidents when obese 
individuals drive their cars (1).

Back	and	joint	pain	is	another	major	problem	that	leads	to	increased	work	ab-
senteeism among obese patients. The mechanical force exerted on the joints and the 
burden on the musculoskeletal system results in frequent work absences and reactive 
depression in many obese individuals (1).

Childhood Obesity

The	International	Obesity	Task	Force	has	developed	an	international	classification	
system	for	overweight	and	obesity	in	children	(18)	based	on	body	mass	index	(BMI)	
values	(19).	They	defined	the	relationship	between	childhood	and	adulthood	by	using	
the	BMI	percentiles	corresponding	to	25	and	30	at	the	age	of	18	and	applying	these	
percentiles across all age ranges in childhood to determine overweight and obesity 
separately	for	girls	and	boys.	The	WHO	has	developed	a	new	approach	for	defining	
normal	growth	in	children	(20)	using	data	from	a	large	multinational	study	that	includes	
children	from	California,	Norway,	India,	Oman,	Ghana,	and	Brazil.	The	WHO	then	
developed	a	reference	data	set	for	the	growth	of	children	aged	5	to	20	years,	still	based	
on US data (21), which pediatricians consider unrealistic and confusing in everyday 
practice	(22).	Children	classified	as	overweight	according	to	the	WHO	classification	
show a higher tendency towards hypertension, higher levels of insulin and uric acid, 
and other indices of insulin resistance (23).

Children are not born obese, but they certainly become obese. Most studies 
show that body weight increases with age (24). Weight gain is also greater if there is 
already a problem with being overweight, and the likelihood of obesity is higher in 
girls	than	in	boys.	In	children	over	5	years	old,	having	excess	weight	carries	a	risk	
of	at	 least	40%	that	 this	excess	weight/obesity	will	persist	 into	adulthood,	and	by	
mid-adolescence,	the	risk	increases	to	60-75%.	Barlow	and	Dietz	(1998)	focused	their	
research on children over 3 years old, but there is now a very concerning increase 
in	the	prevalence	of	high	birth	weight	and	obesity	in	children	aged	1	to	5	years	(25).	
Most	children	aged	1	to	5	years	with	a	BMI	greater	than	2	standard	deviations	are	
found	in	low-income	countries	with	a	significant	increase	in	prevalence	since	1990	
(26). Weight gain in children causes many problems in early childhood, including, 
in severe cases of overweight, developmental abnormalities in weight-bearing joints 
and limbs. Metabolic problems such as insulin resistance, higher blood pressure, and 
dyslipidemia are also evident in overweight and obese children, even when they are 
young,	and	have	higher	BMI	even	within	the	normal	range.	Having	a	BMI	of	less	
than	2	standard	deviations	in	children	aged	7	to	13	years	predicts	early	death	and	
cardiovascular	complications	(27).
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Genes influence human physiology and adaptation, but the rapid rise in obesity 
must be attributed to environmental factors rather than genetic influences, as the genetic 
pool remains relatively constant. Genetic factors are important in their influence on 
the predisposition to weight gain through gene-environment interactions. Studies on 
genes causing susceptibility to type 2 diabetes have identified a common variant of 
a gene associated with fat accumulation and obesity, as well as the MC4R gene that 
predisposes	to	diabetes	through	its	influence	on	BMI.	This	becomes	apparent	from	
the	age	of	7	and	reflects	a	specific	increase	in	fat	mass,	possibly	manifested	through	
increased appetite (1).

Approximately	10%	of	boys	and	9%	of	girls	aged	5	to	17	worldwide	are	over-
weight	or	obese,	totaling	118	million	individuals.	Among	young	children,	evidence	
of decreasing trends is emerging (1). Analyses in nine countries, including England, 
the	United	States,	Sweden,	China,	Australia,	the	Netherlands,	and	Switzerland,	have	
also	reported	a	decline	in	obesity	among	children	and	adolescents	aged	2	to	19	years	
(28).	These	promising	trends	may	not	be	sustained,	and	annual	monitoring	of	health	
survey data is imperative to assess progress.

Although childhood obesity prevention is politically appealing, it is unlikely 
to bring about rapid changes in population health and will not significantly impact 
the healthcare costs of obesity-related epidemics such as diabetes and hypertension, 
thus	having	a	negligible	impact	on	disease	burden	over	the	next	40	years.	However,	
interventions	from	the	age	of	18	onwards	yield	greater	benefits,	making	a	focus	on	
adults particularly beneficial for several reasons: the incidence of obesity is highest 
in early adulthood with further progressive increase and is accompanied by an in-
creased absolute risk of disease. Parents as adults can also serve as role models for 
their	children	(29).

Physical Inactivity

There	is	evidence	that	the	processes	of	industrialization	can	contribute	to	the	
observed	disparities	in	physical	activity	(30).	Prolonged	sitting	time,	with	fewer	con-
tractions of skeletal muscles, can lead to reduced activity of lipoprotein lipase and 
triglyceride clearance, decreased oral glucose tolerance clearance, and lower insulin 
secretion stimulated by glucose (31). Moreover, time spent in a sedentary position is 
associated with increased cardiovascular and all-cause mortality (time spent watching 
television, total daily sitting time, and time spent sitting in cars) (32).

Reduced physical activity and unhealthy dietary habits have led to an increase 
in obesity among young people in many countries, which, if continued into adulthood 
(as is often the case), poses a significant health risk (33). The apparent thermodynamic 
principles of energy balance require changes in diet and reduced physical activity. 
Cheaper personal transportation options and mechanical and electrical aids to elim-
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inate physical demands at home and work have resulted in a significant reduction in 
physical exertion. The advent of computers and television means that in many affluent 
societies, one can earn a good wage and enjoy leisure time without any physical effort. 
Children’s habits are also being transformed by a significant secular increase in time 
spent watching television or playing video games (1).

Prevention of Obesity

Changes	 in	 population	BMI	 at	 different	 ages	 emphasize	 the	 importance	of	
addressing not only obesity but also overweight. Strategies can initially be consid-
ered based on correcting the major social forces currently promoting the epidemic, 
namely physical inactivity and energy intake. There are powerful environmental 
forces promoting weight gain that individuals do not control. Therefore, obesity is 
described as a passive normal response of people to the prevailing inappropriate 
environment.

Personal responsibility plays a crucial role in weight gain, but human biology 
is inundated with the effects of today’s “obesogenic” environment, with abundant 
energy-dense	 food,	motorized	 transportation,	 and	 sedentary	 lifestyles.	Thus,	 the	
population becomes heavier simply by living in its environment. This means that 
those who successfully remain lean throughout their lives are either genetically 
fortunate or have advantages in education, social status, or financial means to with-
stand the influence of the environment and often create a healthy microenvironment 
for themselves.

The	advent	of	automobiles,	mechanical	aids,	computerization	of	various	pro-
cesses, and the emergence of internet communication has significantly contributed 
to	a	reduction	in	average	physical	activity	levels	by	750-1000	kcal/day	over	the	dec-
ades.	However,	reversing	these	new	habits	as	a	coherent	public	health	strategy	is	not	
the optimal choice. The challenge lies in combining current knowledge effectively, 
considering:

1.  Most effective initiatives are based on coherent prevention research.
2.  Most cost-effective initiatives.
3. 	 Feasible	initiatives	based	on	the	country’s	social	organization	characteristics,	

cultural perceptions, and political system.
4.  Whether there are other political initiatives in areas impacting food and 

physical activity that need to be integrated or resolved if they contradict 
each other.

Currently adopted strategies largely depend on the political nature of the 
country, ranging from a utilitarian regulatory approach to a more common 
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non-interventionist	 approach	 emphasizing	personal	 responsibility	 (1).	The	
WHO	has	set	a	goal	of	reducing	premature	deaths	from	non-communicable	
diseases	by	25%	by	2025	and	slowing	down	the	further	increase	in	adult	and	
adolescent obesity (13).

The	current	focus	on	overweight/obesity	in	childhood	is	justified,	despite	limited	
early economic contributions, for several reasons:

– Neither the public nor the majority of policymakers blames individual chil-
dren for their weight problems, and only a few try to attribute blame to their 
parents. This focus on childhood has a politically useful place in convincing 
the	public	and	politicians	to	recognize	the	importance	of	environmental	factors	
rather than individual factors and to do something other than advocating for 
treating an already established problem.

–	 It	 is	 recognized	that	excessive	weight	gain	 in	older	children	leads	 to	a	far	
greater disease burden throughout their lives and a much higher likelihood 
of premature death.

–	 Focusing	on	children	is	also	consistent	with	the	routine	practice	that	education	
is the key to the obesity problem, and there is merit in educating the child so 
they do not behave like their parents.

– If policymakers want to focus on a specific social group, then school-age 
children are a useful choice because they can be reached through school-based 
initiatives in most societies (1).

Conclusion

Monitoring changes in the prevalence of obesity and its future impact on chronic 
diseases and life expectancy is crucial for understanding the challenges and potential 
benefits of interventions. This is particularly relevant for children, in whom the health 
effects of obesity and overweight generally do not manifest until they reach adult-
hood. Obesity prevention requires rigorous integrated government policies that are 
greatly influenced by major global industries that are currently resistant to changing 
their practices.
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