
International Medical Journal Vol. 28, No. 1, pp.  40 - 43 ,  February  2021

OBESITY

Obesity and Co-Morbidities Review: Inseparable Associations 
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ABSTRACT
Background: Obesity has been a health problem of growing significance all over the world; its prevalence is increasing in 

both developed and developing countries. Obesity is becoming a global epidemic in both children and adults. It is associated 
with numerous comorbidities such as cardiovascular diseases, type 2 diabetes, hypertension, certain cancers, and sleep apnea/
sleep-disordered breathing.

Materials and Methods: We carried out a literature search in several electronic data bases such as: Pubmed, Pubmed 
Central, Google, Google Scholar, Scopus and Medline from 2000 to 2019 to acquire the status of information concerning this 
concept. 

Results: The findings as obtained from these data bases are reported in this review. Obesity is associated with an increased 
risk of morbidity and mortality as well as reduced life expectancy. Health service use and medical costs associated with obesity 
and related diseases have risen dramatically and are expected to continue to rise. On the whole, overweight and obesity predis-
pose to or are associated with numerous cardiac complications such as coronary heart disease, heart failure, and sudden death 
because of their impact on the cardiovascular system.

Conclusion: In this statement, we review the available evidence of the type of obesity with emphasis on impact obesity to car-
diovascular disease.
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INTRODUCTION

Obesity is explained as abnormal excess of fat especially of abdo-
men and visceral region, which raised the risk of medical problems and 
mortality. Obesity is also defined as pro-inflammatory and pro-oxidative 
state associated with dysfunctional adipose tissue. Alteration of para-
crine and endocrine functions of adipose tissue leads to disruption of 
function of endothelium and vascular homeostasis. This vascular pathol-
ogy along with atherosclerosis clinically presents as coronary heart dis-
ease and cerebrovascular disease. There is increasing data to support the 
association between obesity and risk for cardiovascular disease (CVD)1). 
Powered by industrialization, urbanization, economic growth, sedentary 
life style, mechanized transport and a transition to high calories diet and 
processed foods diets over the last 30-35 years, my double to quadruple 
the occurrence of obesity in people2). A variation is existing between the 
prevalence of obesity between male and female population in coun-
tries3). 

According to a survey report, 39% of world population with age 
greater than 18 year is over-weight and 13% are obese. It is stated that 
prevalence of obesity increased progressively in children. In 2010, there 
were 42.5 million children were obese at the age of five years and about 
35 million of children belong to developing countries. It is suggested 
that as compared to obese adolescents and children, the youth are at 
more risk of developing vascular dysfunction and atherosclerosis4,5). 

MATERIALS  AND  METHODS

We conducted our literature search in several electronic data bases 
such as: Pubmed, Pubmed Central, Google, Google Scholar, Scopus and 
Medline from 2000 to 2019 to obtain the current status of information 
regarding our concept using such keywords as: obesity, type of obesity, 
comorbidities, cardiovascular disease and others. The findings we got 
from these data bases are hereby reported in this review.

DEFINITION  OF  OBESITY

Obesity is multifactorial complex disease, with behavioral, environ-
mental, socioeconomic, and genetic level and may increase the risk of 
morbidity as well as mortality2). One of the more common measure-
ments of obesity is ≥ 30 Kg/m2 BMI that is usually correlates with % 
age of fat of body in every age of adulthood. A study stated the guide-
line related to obesity. It is define as standard BMI is in a range of 18.0 - 
24.9 kg/m2, overweight between 25.0 - 29.9 kg/m2, and obesity ≥ 30 kg/
m2. Some factors like ethnicity, sex, age and muscle mass show an effect 
on the link between body fat and BMI6). However, it is noted that BMI 
do not differentiate between large amount of muscle, fat content and fat 
distribution in people. In spite of limitations, BMI, is widely used a pre-
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dictor of obesity7). The accurate measurement of fat distribution is skin 
fold thickness and waist to hip ratio8). The measurements of abdominal 
circumference and waist/hip ratio calculation is used to find out abdomi-
nal obesity. Abdominal circumference > 102 cm in men and > 88 cm in 
women, with waist/hip ratio > 0.9 in men and > 0.85 in women indicate 
abdominal or central obesity and may increase the risk of CVD9).

TYPES  OF  OBESITY  AND  RISK  OF  CARDIOVASCULAR  
DISEASES

Aging and obesity

Aging is related with significant changes in composition of body. 
After the age of 21-31 year, fat free mass (FFM) gradually reduced with 
an increase in mass of total fat. Highest FFM is typically up to the age 
of 20 years and highest body fat mass is frequently up to the age 61- 71 
of years10). Aging is also related to redistribution FFM and body fat 
mass. With increasing age, intra-abdominal fat is more increase as com-
pare to subcutaneous fat. Fat free mass of peripheral tissue causes loss 
of skeletal muscle results11).Measurement of fat mass is based on the 
relation between energy consumption and energy expenditure. Aging is 
therefore related with increase in total body fat mass due to more energy 
consumption and reduce expenditure of energy, or in some conditions 
both12).

The process of aging is also related with a reduction in all compo-
nents of expenditure of total energy like thermic effect of food, resting 
metabolic rate or RMR and physical activity. In normal subjects, RMR 
reduces via 2% to 3% after the age of 20 years. About 3/4 th of this 
reduction is via a loss in FFM. The thermic impact of food is about 20% 
less in old people compared to adults. Reduction of physical activity is 
observed with age increasing and it is about half of the reduction in total 
energy expenditure. Besides, the family history of obesity also affects 
the process of metabolic pathways with fat storage and energy13,14).

Reduction of energy balance in also related with the changes in pat-
tern of secretion of hormone in the period of aging like secretion of 
growth hormone, decrease response of thyroid hormone, and reduction 
in the secretion of testosterone as well as reduction in leptin resistance. 
The hormonal changes related with growth hormone and testosterone in 
the period of aging reduced free form of fat mass and increase total fat 
mass. On the other hand the oxidative burst is induced by thyroid hor-
mone is reduced with aging. Reduced resistance to hormone leptin caus-
es a reduction regulation of appetite15).

Diet induced obesity

Known causes of obesity are poor quality of diet is related with 
large amount of fat and calories, sleeping apnea, inactive life cycle, 
results in increased secretion of leptin with an increase need of craving 
and individual may feel hunger also16). A direct association of dietary fat 
and obesity is widely studied using experimental animals rat and mice. 
Factors associated with diet induce obesity are amount of energy, hyper-
phagia and afterwards effects of food ingestion as well as stress and 
social factors17). A cheap food containing high energy density with pro-
cessed starches, trans fatty acids and added sugar increases the risk of 
obesity18). Study on experimental animal shows that obesity due to diet 
may be related with lengthy time of atrial conduction and disturb con-
duction of pulse. These electrical issues also found in inflammation, 
fibrosis and lipid accumulation of myocardial muscles19).

Disorders of immunologic signaling related metabolism are the 
main factors in the development of obesity. It is proposed that high calo-
ries may activate the immune cells microglia. These cells may decrease 
the process of glucose and of glutamate and activate lipid metabolism. 
Additionally, increase production of energy via mitochondria during the 
resting period is due to the inflammatory response via microglia in 
diet-induced obesity20).

Weight gain due to high fat containing diet may be a predictor of 
cardiovascular disease in both male and female experimental mice. It is 
noted that high fat diet causes a change in structure of heart, complexes 
of heart junction and size of mitochondria etc. This type of diet causes 
an excess of body weight, metabolic impairments, oxidative stress, 
whereas lipopoxicity shows a negative effect on ultra-structure of 
heart21).

Childhood obesity

Childhood obesity is related with a risk of early death and inability 
in adulthood. The incidence of obesity in this age continue to adoles-
cence is 17.0% in the year of 2014. Additionally children with very high 
body weight have a difficulty in breathing, risk of getting fractures, high 
blood pressure, insulin resistance, fatty liver disease, early predictor of 
CVD and psychological problems22). The stage of childhood and adoles-
cence related with extensive changes in composition of body, rapid 
growth and state of puberty. During these times, there is no proper ratio 
between height and weight. However, it is now observe that weight gain 
by the children is more rapidly which may be taken as normal. 
Furthermore, in age of adolescence there may be a chance of insulin 
resistance in obese adolescent and have a chance of progression to type 
2 diabetes23).

Children of every socioeconomic class are fond of fast / junk food. 
Key factors for consumption of fast food are conjugal families, class, 
working mother, shops of fast food, etc. This type of food is accountable 
for dyslipidemia, obesity, cardiovascular diseases etc24,25). It is observed 
that risk factors in the period of childhood, associated with threat of car-
diovascular diseases are seen in adults. These factors may be impaired 
lipid profile, glucose intolerance, hypertension and metabolic syn-
drome26). Children of under developing countries are extremely suscepti-
ble to inadequate nutrition in their infant and young age. All children 
continue used high sugar diet, high salt diet, high fat dies and food lack 
of vitamin and minerals as these are cheap but also have poor quality 
nutrition. Along with this dietary outlines, their physical activity is low, 
consequently these children gain weight27). 

A study based on population survey found that 65-70% of obese 
children and obese adolescents in the ages of 5-17 are at risk of devel-
opment of CVD28). However, it is stated that although there is a high 
incidence of obesity in both adolescence and childhood state, the link of 
obesity in these groups gives conflicting reports29). It is proved that 
obese adolescents have 45  80% chance of becoming overweight at their 
adult stage30). It is still not clear that childhood obesity is an independent 
risk of developing CVD in adulthood stage or childhood obesity contin-
ues as obesity in adult state and may rise the risk of CVD in adulthood 
stage25).

Adulthood obesity

Modern scheme of use age of diet lack of micronutrients and seden-
tary life style increases tendency of obesity in all ages31). Adulthood obe-
sity is usually started from childhood and at risk of progression of NCD 
or non-communicable diseases like cardiovascular diseases and diabe-
tes. Most of the NCDs due to obesity are partly age dependent and part-
ly on the time duration of problem of obesity32). Additionally diet uses in 
routine like fast food, small amount of vegetables and fruits lead to poor 
life style and weight gain especially in people living without family. 
Poor life style and weight gain is a good indicator of cardiovascular dis-
eases33).

In some obese adults, although they have no comorbid conditions, 
still they suffer with cardiovascular problem in their life. It is suggested 
that in obese adults or individuals, the increase level of inflammatory 
indicators are related with cardiovascular diseases34). Long period of 
sedentary life may decrease different metabolic pathway, which are used 
to control level of blood sugar, control blood pressure and lipogenesis 
and lipolysis35).

Besides high fat diet and sedentary life style, type of profession, 
processing of food, environment, and increased urbanization, lack of 
awareness and modes of transportation also play a role in gaining body 
weight. It is thought that weight gain due to social and industrial chang-
es directed to environments, which facilitate excess intake of energy 
intake and decreased expenditure of energy2).

Moderate weight gain in the period of adolescence and in adult state 
were significantly and independently related with an increased risk of 
chronic diseases like myocardial infarction, stroke, type 2 diabetes mel-
litus, cancers of G.I.T, renal system and mortality36). However, the health 
effects of overweight in adults are controversial37). 

It is proposed that adiposity shows gradual effect on the process of 
atherosclerosis as compare to the adiposity effect on insulin resistance 
and type 2 diabetes. The link of increase BMI in initial state is highly 
significant with disease as compare to change of weight subsequently36).
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Old age related obesity

Obesity of old age is physiologically complex issue. Aging of the 
inhabitants and the increase in life hopes in countries are directly related 
with slow metabolic rate and its associated diseases and functional lim-
itations. The incidence of obesity is more in old age who are already 
over-weight and also not interested in walking. The jeopardies of obesi-
ty in old age is related with many confounders like competing mortali-
ties, survival effect, reduced life hope, smoking, changes in weigh38). 
With increase age, the composition of body is change like fat mass 
increase and reduced mass of muscle, in both obese and non-obese sub-
jects39).

The amount of mass of intra-abdominal site is progressively 
increase in obese old age people and may be link with risk of morbidity 
and mortality. In this, age a progressive reduction in energy intake and 
in energy expenditure with slow metabolic rate. The reason may be 
physical inactivity, which is more observed in disease state and chronic 
disabilities40,41). 

Obesity had no effect on total life expectancy in older individuals, 
but increased the risk of having CVD earlier in life and consequently 
extended the number of years lived with CVD42). Although the effect of 
BMI is decline on occurrence of MI, but it is observed that heart failure 
is a major risk factor in age of 80-82 years43). It is known that obesity is 
related with dyslipidemia, and in old age, the increase level of LDL-
cholesterol and of serum triglyceride is still at threat for MI and may 
link with ischemic stroke. In old age, slow metabolic process may also 
increases the risk of weight gain44,45,43). 

Drugs induce obesity Or Iatrogenic obesity

Increase weight is a known side effect of many drugs and may 
increases the risk of occurrence of cardiovascular diseases, diabetes and 
other diseases46). Medicines associated with iatrogenic obesity are anti-
depressants, corticosteroids, medicines used in diabetics, used in heart-
burn and seizure drugs. Other medicines, which increase in body 
weight, are usage of antibiotics in childhood state, usage of brain stimu-
lant, anti-psychotic, and anti-bipolar in adolescent age, cholesterol 
reduction medicine in adult stage, medicine used in rheumatism etc47). 
Mode of action of drugs increases the body weight that some drugs 
motivate appetite, some alter the glucose and fat metabolism and it 
slows down the metabolic rate. Others causes fatigue, feel difficulty in 
exercise, shortness of breath and fatigue. Increase in weight gain varies 
from person to person as some persons gain weight of a 1-2 pounds 
using medicine for a year, while other gain 10- 40 pounds using only for 
few months48,49).

Bodyweight is estimated by a complex mechanisms controlling 
energy balance. It is demonstrated that there are neurotransmitter sys-
tems, functioning in many nuclei of hypothalamus and play a role in 
controlling the stores of body fat. Some drugs like antidepressants inter-
feres the function of neurotransmitter dependent on the type and dosage 
of drug and it may increase as much as 20 kg body weight50).  

Anticonvulsants like carbamazepine and valproic acid increases 
weight gain of many patients. Corticosteroids are also increase weight 
in number of patients and worsen other corticosteroid-related health 
jeopardies. Usage of Insulin for the treatment of diabetes, derivatives of 
sulfonyl urea and antineoplastic agents and drugs used in migraine may 
also help to increase the body weight51).

Obesity and Cardiovascular diseases

Obesity is related with risk of cardiovascular diseases on the one 
side itself and on the other side it is link with medical problems like 
insulin resistance, diabetes, hypertension, and syndrome of sleep 
apnea52). Number of studies stated a link between obesity and cardiovas-
cular diseases including cardiac arrhythmias, atrial fibrillation, acute 
myocardial infarction, coronary disease, heart failure, and sudden cardi-
ac death53). 

Obesity and Atherosclerosis

Obesity and atherosclerosis taken as chronic inflammatory disorders 
with stimulation of adaptive immune process and nonspecific process. 
Common factors in atherosclerosis and obesity are lipids, oxidized form 
of LDL-cholesterol and free forms of fatty acids, which stimulate the 

process of inflammation, and produce disease. Visceral obesity is usual-
ly associated with raise content of adipocytokines like IL-6, Leptin, 
TNF-α and resistin which play an important role in progression of 
inflammation54).

Obesity and Heart Failure:

Researches on heart failure show that 32%-50% of patients with 
heart failure are obese and 30%-40% are overweight. It is observed that 
increase of BMI via 1.0 kg/m2 enhance the chances of heart failure 7% 
in women and 5% in men52). Increase synthesis of inflammatory cyto-
kines like TNF-α, IL- 1, IL-6, is observed in obese people that lead to 
development of heart failure55). Obesity is related with increased content 
of fatty acids, results in mobilization and metabolism of lipids. 
Triglyceride accumulation in heart muscle of obese individual facilitates 
the synthesis of metabolites, which are toxic in nature like ceramide, 
and diacylglycerol, that causes apoptosis of cardiomyocytes. High fat 
diet encourages atrophy of heart muscle56). Besides, obesity is related 
with medical comorbidities. It is stated that alteration of lipid metabo-
lism may increase the chances of atherosclerosis and cardiomyopathy. 
Lipids accumulation in myocardium may be a primary step in develop-
ing cardiac arrhythmias57).

Obesity and Cardiac Arrhythmias

The utmost types of arrhythmias are ventricular tachycardia and 
atrial fibrillation.  It is proposed that in obese patients, the main factors 
are activation of metabolic factors, hormonal factors, thrombotic fac-
tors, obstructive sleep apnea, cardiomyopathy, obesity-induced electro-
physiological remodeling and coronary heart disease that results ventric-
ular arrhythmia and unexpected cardiac death58).

Among the cardiac arrhythmias, there is an increase prevalence of 
atrial fibrillation (AF) worldwide, touching 1-2% of the population. The 
risk of AF is straightly link with increase BMI. The link of AF with obe-
sity is lipotoxicity, inflammation, autonomic dysregulation and fibrilla-
tion, cause hemodynamic and mechanical changes and stimulate course 
of atrial fibrillation. It is found that obese people have an increased risk 
of getting atrial fibrillation in comparison to non-obese people. 
Additionally there is long stay of patient with atrial fibrillation may 
deteriorates physical ability and quality of life of patients59.60).

A continue usage of high fat diet and the condition of hyperleptin-
emia worsens atrial fibrosis and atrial fibrillation. Additionally obesity 
is link with haemodynamic alteration of cardiac muscle which increases 
the risk of atrial fibrillation59,60).

CONCLUSION

In conclusion, this article clearly reveals evidence of the type of 
obesity with emphasis on impact obesity to cardiovascular disease.
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