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Abstract
Obesity is a serious health issue in both developed and developing societies of the world. Apart from 
being a problem itself, obesity may also result in many chronic health conditions. Uncontrolled obesity 
may lead to diabetes, cancer, arthritis as well as liver and kidney problems. Obesity is always stigmatized 
to overeating rather several other factors including metabolic health, cultural and lifestyle factors are also 
associated with disease progression. Risk of chronic diseases due to genetic factors is less as compared 
to environmental, behavioral and dietary factors. Behavioral/lifestyle modification is recommended. 
Developed countries face problem due to high fat (junk food) and sugar containing food (refined 
carbohydrates) consumption along with amplified alcohol consumption and smoking. Dietary changes 
like replacing high fat and sugar containing food with high fiber, low sugar and fat foods would impact 
health status of the individuals in positive way by decreasing risk of chronic diseases. 
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Introduction
Global epidemic of overweight and obesity is of great concern, posing a serious public 

health threat in both developed and under-developed countries by increasing the burden of 
chronic non-communicable maladies. The obesity epidemic is affecting all age groups and 
among them children are given more attention nowadays because childhood overweight 
leads to obesity in adulthood. Overweight and obesity can be expressed as “abnormal or 
excessive fat accumulation that may impair health” [1]. Obesity is a major risk factor for the 
development of cardiovascular disease [2], type 2 diabetes and other metabolic syndromes 
[3]. Obesity is considered a landmark in rising double burden stress on global societies. The 
western societies believe thinness is an important factor for one’s personality that results 
in the development of sense of inequity and deprivation in the obese subjects, especially in 
women. Weight management is a complex mechanism that is influenced by physiological, 
genetic, societal, behavioral and environmental factor [4]. The occurrence of overweight and 
obesity is increasing in developing countries, and even in low-income groups in developed 
countries. A combined approach to the causes of unhealthy food habits and reduced physical 
activity may contribute to reducing the future burden of non-communicable diseases like 
obesity (WHO). At individual/personal level different type of signals are generated within 
the brain which includes neural, hormonal, nutritional and metabolic to produce changes 
in manners of eating, physical activity and metabolism to maintain energy balance in the 
body. Various studies have been conducted to know mechanism and reason of weight gain. A 
study suggested that there are about 200 genes and loci associated to the obesity in humans 
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[5]. Excessive accumulation of adipose tissue in the abdominal 
region is an independent and more cardio metabolically relevant 
risk factor than general obesity [6]. Fat deposition at abdominal 
region is called abdominal obesity. It is further categorized into 
subcutaneous and visceral. Several studies have been postulated 
that elevated accrual of abdominal adipose tissue, particularly 
visceral fat has significance in the progress of insulin resistance and 
glucose intolerance, and also a better interpreter of Cardiovascular 
Disease (CVD) and type 2 diabetes than generalized obesity [7]. 
Around the world in 2013 it was found that 42 million children 
under the age of 5 were overweight or obese. In 2014, more than 
1.9 billion adults, 18 years and older, were overweight, of these 
over 600 million were obese, further more mentioned that out of 
the whole population in the world 13 % (11% of men and 15% of 
women) were obese in 2014 [1].

Worldwide, pervasiveness of overweight and obesity 
collectively rose by 27·5% for adults and by 47·1% in children 
between 1980 and 2013. The amount of overweight and obese 
persons amplified from 857 million in 1980, to 2.1 billion in 2013. 
Globally proportion of men who were overweight increased from 
28·8% in 1980 to 36·9% in 2013 and the proportion of women who 
were overweight increased from 29·8% to 38.0% [8]. During 1980-
2013 in developed and developing countries, the rate of prevalence 
of overweight and obesity in men and women changed drastically. 
Previously men of developed countries were more overweight 
and obese than women, while in developing countries women 
found more overweight and obese than men and this connection 
prevailed in both developed and undeveloped countries [1]. There 
was seen a significant increase in trends of overweight and obesity 
between 1992 and 2002, but in developed countries condition 
changed, and has been slowed down in past ten years [8]. Public 
health interventions in combination of dietary modifications are 
required to tackle the growing burden of the obesity.

Situation in Pakistan
One of the major global health burdens is due to chronic Non 

Communicable Diseases (NCDs) which mainly include heart stoke, 
diabetes, cancer, respiratory diseases that accounts for 60% of the 
worldwide deaths [9]. Low and middle-income developing countries 
are being affected by NCDs in higher ratio posing a massive negative 
economic impact. These countries particularly India, Pakistan, 
Bangladesh, Sri Lanka, Nepal and Bhutan comprise of 25% world’s 
population and accounts for 80% of death due to NCDS Pakistan 
is ranked 8th number in diabetes prevalence and expected to 
replace 4th position by the year 2025 [10]. Hypertension is also 
posing stress to society but not as abruptly as diabetes. Pakistan 
is suffering with a huge load of child and maternal morbidity and 
motility along with other infections and nutritional deficiencies. 
According to the World Health Organization (WHO) the incidence of 
obesity in Pakistan was 2.1 times high in urban areas as compared 
to rural areas. Approximately 40% of the women (aged 25-64) 
in urban settings were more obese as compared to urban men. 

Focusing on younger Pakistanis, approximately 40% youngsters 
of age between 15-24 year were characterized as underweight 
(BMI 18.5). Underweight was found more common in rural areas 
than urban areas [1]. BMI recommendations were revised for the 
study of obesity for adults of Asia pacific region by world health 
organization and the International Obesity Task Force in February 
2000 suggested people of pacific region overweight at BMI>23 
and obesity at BMI>25. Asians tend to build up more abdominal 
fat being at lower BMI representing more risk of co-morbidities 
as compared to Europeans who have such risk at high BMI this 
difference lead to develop a lower cut-off point for Asian [11]. 
These adjusted lower cut-off points of BMI>23 for Asians would 
categorize fraction Pakistani adults as overweight which were 
declared normal weight in previous survey. This large fraction of 
population considered overweight and obese are posing a serious 
health burden in Pakistan. If the use of lower cut-off points becomes 
common in Pakistan this would contribute to promote healthy 
body size and weight related perceptions of the people. Health 
professional should be emphasized to put this into practice. 

Measuring overweight and obesity
In recent years the global interest in measuring overweight and 

obesity has increased. The obese condition is measured using Body 
Mass Index (BMI), Waist Circumference (WC) and waist-to-hip ratio 
[12]. BMI is calculated by dividing weight in kilogram with height 
in meter squares. It is the most commonly used method around the 
world although it just represents the condition of excess of fat in the 
body, but it does not consider other factors like body composition 
and body shape. Besides these there are more reliable measuring 
instruments used to measure adiposity and body fat distribution 
like under water weighing, bioelectrical impedance computer 
tomography, magnetic resonance imaging and ultrasound [13]. 
But they are used in research and clinical setting because they are 
complex and expensive. According to WHO expert consultation, 
BMI classification is most likely to collapse in Asian populations 
where low BMI is common and people with low BMI comes with 
higher fat accumulation which in turns lead to risk of different 
chronic diseases [11]. Therefore, BMI alone cannot measure risk 
of obesity accurately. BMI use to measure excess weight relative 
to height while a person who is muscular means body builder may 
have higher BMI without having too much body fat. BMI should be 
used in conjunction with WHR. WHR is measured as WHR=(waist 
circumference in cm)/(hip circumference in cm). It is a marker 
of body fat allocation and shape of the body [12]. The Waist 
Circumference (WC) in cm has the most excellent anthropometric 
relationship with the quantity of visceral abdominal fat [14]. WC 
cut-points coupled with BMI to improve fortitude of health status. 
An elevated WC is a marker of quantity of abdominal fat, this applies 
to both male and female for the given value of BMI. Though the 
recommended cut-off points of BMI and WC are based on limited 
studies in Asians, but there is growing support for the use of BMI in 
conjunction with WC to more precisely conclude a person’s health 
risk irrespective of gender, ethnicity or age (Table 1).



501

Interventions Obes Diabetes       Copyright © Qamar Abbas Syed

IOD.000617. 5(4).2021

Table 1: Suggested range of BMI and WC measurements to determine risk of co-morbidities in Asian population.

Classification BMI (kg/m2)

Risk of Co-Morbidities

Waist Circumference (WC)

<90(men) >90(men)

<80(women) >80(women)

Underweight 18.5 Low but amplified risk of other 
health problems Average

Normal weight range 18.5-22.9 Average Increased

Overweight 23 Average Average

At risk 23-24.9 Increased Moderate

Obesity grade 1 25-29.9 Moderate Severe

Obesity grade 2 30 Severe Very severe

Factors Influencing Weight Gain
The upward trajectory of overweight and obesity in both 

developed and developing countries is associated with drift in 
behavioral, environmental and dietary habits instead of hereditary 
factors [4]. A shift in dietary choices from traditional fiber rich 
diets to energy-dense refined sugars and high fat diets are the 
main dietary factors responsible for increasing the obesity burden. 
Developing countries face “double burden” of health problems 
in terms of both undernutrition and overnutrition [15]. Obesity 
is directly associated with socioeconomic status and is more 
pronounced in wealthy communities [16]. Recent dietary trends 
originated from western countries such as use of high fat diet, junk 
food and restaurant eating coupled with physical inactivity have 
contributed a significant role in weight gain. Food consumption 
more than optimal energy expenditure need of body stores in 
storage cells i.e. muscles and adipose tissues with the passage of time 
and increase the likelihood of high plasma glucose, high cholesterol 
and blood pressure [17]. Subsequently these conditions lead to 
life threatening health problems including stroke, cardiovascular 
disease, type 2 diabetes and certain type of cancer.

Family
All physical and genetic characteristics inherent from parents to 

their offspring. Information present in genes influence the traits of 
an organism. Research have confirmed that obesity tends to prevail 
in families signifying role of genetics in obesity [18]. Families also 
share same lifestyle and dietary habits that may contribute to 
weight gain. Overweight and obesity affect both high-income and 
low-income families. Interestingly, people belonging to low-income 
families are at higher risk because they stuck to specific type of food 
especially in Asian countries, where carbohydrate is major source of 
energy specifically limited to starchy foods [11]. Therefore, Asians 
with low BMI have high amount of fat accumulation because excess 
carbohydrates store in body as fat. Whereas people of high-income 
countries have been found with excessive consumption of energy 
dense food i.e. fats, baked products, fried products, meat and soda 
than they require and have less physical activity due to which they 
gain weight [19]. 

Culture
Surrounding social culture also affect weight gain. Some cultures 

prefer fatty and sugar rich foods making hard to manage weight. 
Dietary habits of normal routine tend to deviate during family 
events and people usually consume large portion size of meals 
[20]. In Asian societies, including Arabs and sub-continent, mostly 
people overeat at marriage parties and other social gatherings. In 
near past, eating large portions was considered as a symbol of one’s 
physical strength. But now the trend is being changed and generally 
people become conscious about their portion size.

Socioeconomic status
Traditionally, obesity in developed countries was associated 

with wealth over the last 50 years. On the other hand, there is 
observed an inverse association between obesity and Socioeconomic 
Status (SES) in women compared to men [21]. People belonging to 
high SES have education, knowledge and resources which in turns 
impact their dietary choices and have less chances of obesity and 
related co-morbidities. While in developing countries obesity 
has seen with direct relationship with (SES) it is because people 
of developing countries especially Asian has staple food grains, 
carbohydrates source starch in them people who belong to high 
SES have resources money or may be educated as well but are 
physically inactive [11]. On the other hand, people of low SES 
have low resources are physically more active due to which bears 
low chances of becoming obese. Fast economic growth and social 
changes (e.g. sedentary lifestyles and the involvement of more 
women in the workforce) have led to an increased eat-out habits, 
which may contribute to the increased prevalence of obesity [22]. 

Sleep
Research have reported that incomplete rest and lack of sleep 

is associated with weight gain [23]. Recently, studies have found 
that insufficient sleep may make harder to lose weight. Obese 
or overweight when sleep late at night eat snakes and tend to 
accumulate more calories in their adipose tissues [24].

Obesogenic drugs
Certain drugs used in specific illness or disease strongly impact 
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the health status of the person using these drugs. Currently, the 
trend of using anti-depressants and steroids is at peak. Instead 
of counseling people like to go for anti-depressants which in turn 
contribute to weight gain [25]. On the other hand, trend of having 
a muscular body is becoming common in young adults they make 
the use of several types of steroids which add to gaining weight and 
eventually lead to being overweight and later obese.

Obesity Associated Co-Morbidities 
Obesity-induced hypertension

Hypertension is an ailment develops as a result of high Blood 
Pressure (BP), strongly correlated with increased Body Mass Index 
(BMI) [26]. Obesity is major risk for incidence of hypertension. 
Excessive fat is unswervingly associated with increased internal 
pressure, impaired pressure natriuresis, and hypertension. In 
addition to increased BP, increased cardiac output, heart rate as 
well as activation of the Sympathetic Nervous System (SNS) and 
Renin-Angiotensin-Aldosterone system (RAAS) are observed 
due to excessive weight in terms of fats. Increased visceral and 
retroperitoneal fat may increase BP by physically compressing 
the kidneys that gathers extra fat in and around the kidneys which 
cause increased pressure on kidney, impaired natriuresis, and 
hypertension [27]. Rapid weight gain also stimulates renal tubular 
sodium re-absorption, and obese individuals require higher than 
normal BP to maintain balance between intake and renal excretion 
of sodium indicating impaired renal pressure natriuresis [28]. 
Pressure natriuresis usually happens due to three factors which 
initially raise BP during rapid weight gain. These are increased 
SNS, activation of RAAS, and physically compress kidney due to fat 
deposition in and around the kidneys and excessive visceral fat. This 
is the mechanism which directly interacts with obese individual’s 
blood pressure. Hypertension is directly linked with BMI. It reveals 
that increased BMI increases the inclination of hypertension in both 
females and males [29]. Therefore, weight loss in beneficial strategy 
for treating hypertension. Obese individuals need immediate 
lifestyle modifications to maintain healthy body weight and loss 
the excess. Therapeutic approaches must be combined with dietary 
approaches coupled with routine workout by hypertension and 
other obesity induced metabolic disorders like diabetes mellitus, 
CVD, and cancer. These alignments will be treated in a better way.

Type 2 diabetes 
Diabetes mellitus is a chronic, lifetime condition that affects 

body’s capability to use the food energy. There are three major 
types of diabetes prevailed in our civilization. Type 1 diabetes also 
called juvenile-onset diabetes, type 2 Diabetes originate in adults 
known as adult-onset diabetes, and pregnancy related diabetes 
called gestational Diabetes [30]. All types of diabetes have some 
common physiognomies. In general, our body breaks down food 
sugars and carbohydrates into simpler sugar glucose that acts as 
a fuel for body cells. But the body cells need hormone insulin for 
the glucose uptake and energy purposes. Due to diabetes mellitus, 
there are two possible body conditions either body does not make 
enough insulin or could not use the produced insulin [31]. The 

occurrence of worldwide obesity and Type 2 diabetes has increased 
and is predicted to rise to 30% of the global population [32]. Type 
2 diabetes occur when body produces insulin, but body doesn’t 
use it effectively. Due to this insulin resistance glucose pile up in 
plasma instead of getting stored in cell and increase blood glucose 
level. Obesity is also a major contributor for insulin resistance [33]. 
Obese persons build up resistance to the cellular actions of insulin, 
characterized by an inability of insulin to restrain glucose release 
from the liver and to promote glucose uptake in fat and muscle. 
The disease doesn’t happen in one day. Body face this condition 
for countless time may be daily, every next day or whatsoever is 
the pattern. It has certain mechanism through which it causes 
damage to body and leads towards disease prognosis. The studies 
indicate strong relationship between gaining/losing weights with 
increasing/decreasing insulin sensitivity [34].

Glucotoxicity categorized by insulin resistance, firstly initiates 
with very little elevation in fasting glucose level which if prolonged 
causes amplified insulin secretion instead of causing a lack of it. For 
as long insulin resistance succeeds it results in mild hyperglycemia 
which in returns cause pancreas to secrete insulin excessively. 
This condition is categorized as “allostatic load”. Different studies 
have been done to know this mechanism. The conclusion drawn 
from these studies reveals that person who has normal tolerance 
for glucose uptake having high allostatic load and bears amplified 
risk of developing type 2 diabetes in comparison to the individuals 
with a decreased allostatic load [35]. Second culprit behind causing 
diabetes is Lipotoxicity. Acute or chronic elevation of fatty acid 
delivery to peripheral tissues might play a vigorous character in 
disturbing glucose storage and uptake by the muscle in the body [36]. 
Features of obesity-induced-diabetes are increased free fatty acid 
level in body that generate insulin resistance through intracellular 
metabolites which activate PKC (protein kinase C enzyme) leading 
to activation of serine/threonine kinase that inhibit insulin 
signaling [37]. Changes in the secretion of adipokines which amend 
insulin signaling also induce diabetes. Increased construction of 
inflammatory cytokines causes inhibition of insulin signaling by 
adipose tissues which contribute to diabetes mellitus. Endocrine 
and inflammatory mediators congregating serine/threonine 
kinases that obstruct insulin signaling and leads towards diabetes. 
Obesity-induced stimulation of NF-κB hoist inflammatory accounts 
which exacerbate insulin resistance. Adipokines persuades proteins 
SOCS family, basis insulin resistance either by intrusive with IRS-
1 and IRS-2 tyrosine phosphorylation or by directing IRS-1 and 
IRS-2 for proteasomal degradation also leads towards diabetes 
[38]. Augmented fatty acids also excite insulin resistance by direct 
activation of TLR4 and the innate immune response. Obesity-linked 
modification in the central response to hormonal and nutrient 
signals changes peripheral insulin sensitivity [39]. Higher lipid 
profile basis augmented production of Reactive Oxygen Species 
(ROS) which cause disparity between construction of highly reactive 
oxygen species and antioxidants action in body [40]. Besides these 
endocrine mechanism’s other factors like sedentary lifestyle, aging, 
environmental factors, genetic and behavioral factors like stress, 
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alcohol consumption and smoking are contributor for developing 
type 2 diabetes.

Cancer
Cancer is a serious health problem and considered first cause 

of death in developed countries while second cause in developing 
countries [41]. Overweight and obese individual are at greater 
risk of cancer development. Surveillance, Epidemiology, and End 
Results (SEER) Program of NIC in United States identified 34,000 
cases of cancer among men and 50,500 cases among women caused 
due to obesity during the year 2007. Obesity is associated with 
cancer; however, modest weight loss in the 5%-10% range, and 
above, can significantly improve health-related outcomes [42]. The 
pathophysiology of obesity induced cancers vary from person to 
person, however, around 40% obese patients are at higher risk for 
the development of endometrial, esophageal and adenocarcinoma. 
It is predicted that global health burden of cancer due to obesity will 
be increased by the year 2030 leading to 500,000 cases of cancer 
[43]. In clinical settings, Body Mass Index (BMI) is an adequate 
indicator to predict overweight or obese state but could not measure 
obesity induced internal metabolic changes which may be involved 
in carcinogenesis. The presence of metabolic syndrome especially 
combination of central adiposity, hypertension, dyslipidemia and 
hyperglycemia is a strong qualitative indicator showing obesity 
potential to induced cancer [44,45]. Adipose tissue is an active 
endocrine and metabolic organ that is chiefly composed of pre-
adipocytes, adipocytes, macrophages, fibroblasts and blood vessels. 
Several active adipokines like adiponectin, leptin, Plasminogen 
Activator Inhibitor (PAI)-1, Interleukin (IL) -6 and tumor necrosis 
factor-alpha (TNF-α) are released by adipocytes. During obese 
state size of adipocytes enlarges (hypertrophy) and expended 
adipose tissues release chemotactic factors like Monocyte Chemo-
Attractant Protein (MCP)-1that attract macrophages resulting in 
adipose tissues inflammation [46,47]. The consequent increased 
production of adipokines and pro-inflammatory cytokines [48], 
whereas reduction in adiponectin production and adipose tissue 
incapability to store excessive Free Fatty Acids (FFA) leads towards 
FFA’s oxidation [49]. Obesity induced low-grade inflammation 
results in adipose tissues dysfunction which is a key factor for 
carcinomas development [50].

The enlarged adipose tissues suffer from hypoxia due to poor 
oxygenation that result in chronic inflammatory response of 
adipose tissues. The relative state of hypoxia activates Hypoxia-
Induced Factor (HIF)-1 α to regulate oxygen homeostasis. On the 
other hand, HIF-1 α upregulate expressions of IL-6 and leptin 
while downregulate adiponectin production that stimulates 
inflammatory response via macrophages accumulation in adipose 
tissues. In addition, obese individuals commonly suffer from 
insulin resistance and release insulin in augmented levels to turn 
away hyperglycemia. Higher levels of insulin in blood circulations 
results in the production of Insulin-like Growth Factor (IGF) -1 in 
excess amounts that is related with genetic mutation which favors 
carcinogenesis [51]. Similarly, overexpression of serine protease 

inhibitor PAI-1 in visceral adipose tissues is involved in obesity-
related multiple types of cancer [52]. Genetic factors of cancer are 
complex and difficult to address. However, modifiable risk factors 
such as environmental, behavioral and dietary factors should be 
focused to reduce the risk of obesity associated cancer.

Cardiovascular diseases
Several epidemiological studies reported that obesity 

have strong association with cardiac unrest in several ways. 
Obesity linked comorbidities like metabolic syndrome including 
hypertension, glucose intolerance and dyslipidemia coupled with 
sleep disorders might be indirectly initiate heart problems [53]. 
Central or abdominal obesity allocates more fatty mass chiefly 
in abdominal region than the extremities and hence, increasing 
the chances of metabolic syndrome and cardiac events. Waist 
circumference and waist–hip ratio are popular indicators to assess 
the fatty mass allotment in visceral region and additionally indicate 
the risk of cardiovascular events. Inflammation markers and 
prothrombotic state are more pronounced in obesity especially 
abdominal adiposity. In obese individual after food intake blood 
flow in adipose tissues increases up to 10-folds than the fast state 
blood flow rate (2-3mL/100g/min). Afterward, these adipose 
tissues initiate local response to release adipokines, which is a 
primary event to damage adjacent myocardial cells. The secretion of 
adipokines, hormones, binding proteins and inflammatory markers 
like Interleukin-6 (IL-6), Plasminogen Activator Inhibitor-1 (PAI-
1), Tumor Necrosis Factor-Alpha (TNF- α) is stigmatized in obese 
patients [54]. The amplified concentrations of pro-inflammatory 
markers along with prothrombotic state induce endothelial cells 
damage and Vascular hypertrophy [55].

Obesity induced hypoventilation syndrome (sleep apnea) is 
also associated with heart health damage. Obese individuals have 
higher metabolic activities due to adipose tissue and require more 
cardiac output to meet metabolic demand. The heart maintains 
increased stroke volume by dilation of left ventricular chamber 
to increase venous return but sequentially, develops eccentric 
type of hypertrophy due to prolonged stress kept on the walls of 
normal heart [56]. The increased cardiac output and venous return 
enlarges left atrium in obese individuals [57]. Cardiomyopathy is 
another heart problem which have direct association with obesity. 
Primarily, the accumulation of fat content in heart tissues is 
boosted by metaplastic phenomenon while infiltrative process is 
downregulated. Ultimately, deposition of triglyceride in nonfat heart 
muscle cells (myocytes) causes cell unrest or dysfunction due to 
lipotoxicity [58]. In addition, in some cases heart myocardial tissues 
stripe with irregular bands of adipose tissues which may leads 
towards pressure-induced atrophy of the myocardial tissues. This 
phenomenon is more pronounced in some heart tissues like sinus 
node, atrioventricular node, myocardium near the atrioventricular 
ring and right bundle branch that can be replaced by fat cells in 
obese individuals [57]. CVD is related to abdominal obesity largely 
so one must focus on reducing the waist circumference along 
with maintaining healthy weight. Modifying the diet regarding 
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carbohydrates (fiber rich) and focusing on Poly-Unsaturated Fatty 
Acids (PUFA) like omega-3 and omega-6 could benefit in reducing 
the chances of heart related problems in obese individuals.

Obstructive sleep apnea (OSA)
Obesity is considered a major risk factor for the development 

and succession of obstructive sleep apnea [42,59]. The Obstructive 
Sleep Apnea (OSA) affects obese individual two times more than 
normal-weight individuals. Furthermore, OSA is not limited to 
adults and older age obese subjects rather equally distributed in 
obese children. Results obtained from a clinical study reported that 
OSA was prevalent 46% among obese children as compared to lean 
children seen in a general pediatric clinic [60]. The deposition of fat 
at some specific sites in obese individuals may exacerbate OSA. The 
fatty mass developed in tissues surrounding the upper airway tract 
may predispose to apnea via narrowing the lumen and increasing 
chances of collapsibility of airway [61]. On the other hand, fatty 
mass deposition around the thorax cavity (truncal obesity) reduces 
functional residual capacity of lungs and increases oxygen demand 
that may lead to reduction in chest compliance [62]. In addition, OSA 
is more pronounced in subjects with visceral obesity. A convincing 
body of literature reported that visceral adiposity may dispose 
towards OSA, and this situation could be reversed by weight loss 
[63]. Factors like physical activity and reduction of high caloric diet 
especially refined carbohydrates should be promoted in order to 
minimize obesity induced OSA [64]. 

Gallbladder stones
In the human gastrointestinal tract, gallbladder is a small pear-

shaped sac like organ present underneath the liver that collect bile 
from liver. Hard particles/mass that develops in the gallbladder are 
called gallstones. The number of gallstones vary from a single large 
stone to many tiny stones or a combination of both large and small 
stones. These stones block ducts of billiard tract and are responsible 
for sudden pain (biliary colic) in the upper right abdomen [65]. 
Mechanisms through which obesity can cause gallstone disease to 
comprise the fact that obesity might boost hepatobiliary cholesterol 
efflux and hepatic de novo cholesterol synthesis, a key factor 
responsible for the development of cholesterol gallstones [66].

Reproduction related complications
Obesity negatively affect reproduction cycle and is a risk 

factor for infertility among both men and women [67]. Obesity 
dysregulate both natural and assisted conception cycles in women 
and reduces the rate of successful pregnancies. This condition 
could be partially restored with weight management. The complex 
mechanism of obesity induced anovulation is associated with 
insulin resistance in peripheral tissues [68]. Higher levels of 
insulin in vascular system reduces sex-hormones binding proteins 
release and increase levels of free insulin-like growth factor 1 and 
hyperandrogenaemia. The reduction of body weight at around 5% 
could contribute to reverse biochemical abnormalities and increase 
in ovulation rates. Furthermore, lower levels of adiponectin and 
higher levels of leptin in obese women are also related with reduced 
conception rates, however, there is very less information available 

on their role [69]. In addition to irregular ovulation, inferior quality 
oocyte production and incapability of endometrial wall receptivity 
further amplifies the risk of miscarriage in obese women [70]. In 
comparison to defective reproduction cycle in obese women, there 
is less information about direct effects of obesity on male fertility. 
Scientific literature reported that obese men have lower levels of 
total and free testosterone but there is no significant impact of 
obesity on semen quality and fertility rate [71]. However, obese 
women are at greater risk of pregnancy related complications than 
their lean counterparts [72]. To avoid such situation, one must 
plan pregnancy after achieving normal body weight or should have 
complete tract over pre pregnancy weight.

Conclusion
With the increase in urbanization and modernization obesity 

has become a serious issue of both developed and underdeveloped 
countries. Risk of chronic diseases due to genetic factors is less 
as compared to environmental, behavioral and dietary factors. 
Developed countries face problem due to high fat (junk food) and 
sugar containing food (refined carbohydrates) consumption along 
with amplified consumption of alcohol and smoking. Awareness 
regarding food choices must be provided and public counseling 
sessions must be conducted to lessen the rising trend of obesity. 
Dietary changes like replacing high fat and sugar containing food 
with high fiber, low sugar and fat diet would impact health status 
of the individuals in positive way by decreasing risk of chronic 
diseases. In underdeveloped countries issue of obesity is gaining 
strength along with under nutrition because of rising poverty in 
these countries like Pakistan, India, and Bangladesh where most 
of the population is under poverty line and has staple food from 
starchy grains [73,74]. A blend of nutrients instead of consuming 
single group should be preferred. People who belong to high 
socioeconomic status in these countries must add physical workout 
in their routine life. Health screening programs must be introduced 
to address the issues and point out the individuals. Public service 
massages must be delivered for the awareness of the population via 
text messages or television commercials. School teachers must be 
guided to provide information regarding healthy body weight and 
eating. All mentioned recommendations if implemented could help 
the community. In this way obesity and its adverse effect on health 
could be controlled.

Suggestions
On individual level daily physical activity of 30-45 minutes 

must be included, refined carbohydrates consumption must be 
reduced. Consumption of high fiber carbohydrates fresh fruits 
and vegetables must be increased. In youngsters and teenagers 
time spent on television cartoons, video games must be reduced 
by parents and child asked to incorporate this time in engaging in 
outdoor sports. Larges spaces along the roadside must be provided 
for the pedestrians to walk. Community wise health campaigns 
must be introduced along with the use of mass media. Improving 
or creating community access to playgrounds will increase people 
attraction towards physical activity. Sign boards can be used any 
other thing which people mostly use like accelerators and elevators 
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must have the message for the people to use stairs. Decreasing the 
use of energy drinks soda’s cola and other sweetened beverages 
and encouraging the use of simple water is associated with lower 
body weight and BMI.
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