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DISCUSSION
Obesity is a complex disease and in combination 
with socioeconomic, environmental and genetic 
factors may be related to high risk of morbidity and 
mortality2. The known dimension of obesity is >30.0 
Kg/m2 body mass index (BMI).  This correlates with 
percentage of body fat in all ages. According to a 
study typical BMI is 18 to 24.90 kg/m2, range of 
overweight is 25 to 29.9 kg/m2 and obese is said to 
be ≥30 kg/m2. Factors, such as age, sex, ethnicity, 
and muscular mass may show a link between BMI 
and body fat7. BMI cannot discriminate between fat 
content, muscular content and fat distribution. 
Despite limitations, BMI, is generally taken as a 
predictor of obesity6,8. The precise dimension of 
distribution of fat is thickness of skin fold and ratio of 
waist to hip (WHR) 7.

Categories of Obesity and Jeopardy of Cardiovascular 
Problems
Obesity is a major risk factor for cardiovascular 
problems such as heart disease and stroke. The 
higher the BMI, the greater the risk of developing 
these conditions. Individuals who are overweight or 
obese have a higher risk of developing high blood 
pressure, high cholesterol, and type 2 diabetes. 
These conditions can damage the arteries, leading 
to atherosclerosis, which is the buildup of fatty 
deposits in the arteries9. Over time, this can cause 

the arteries to narrow, making it harder for blood to 
flow through them. In addition, obesity can also 
increase the risk of developing atrial fibrillation, a 
condition where the heart beats irregularly and can 
lead to blood clots, stroke and heart failure. It can 
also lead to sleep apnea, the breathing disorder 
that can cause low oxygen levels in the blood and 
increase the risk of cardiovascular problems8,9.

Aging and Obesity
Noteworthy changes in body are related to aging. 
After the age of 20-30 years, mass without fat or fat 
free mass is slowly reduced with frequent increase in 
fat mass till age of 60-70 years9. Redeployment FFM 
is related with aging. Abdominal fat increases with 
age compared to subcutaneous fat. Increase in 
body fat with aging may be is due to more 
consumption and less expenditure of energy10. The 
course of aging is also associated with a reduction in 
all forms of energy spending like resting metabolic 
rate, thermal effect of foodstuff, and life style. The 
thermal effect of food stuff is 22% less in old age 
compared to adulthood. Decrease in physical 
activity is noted with increasing age with half of the 
decrease in expending of energy. Besides, obesity in 
ancestors also affects the metabolic pathways 
related with storage of fat and energy11.

Aging also results in imbalance of energy, alteration 

in hormonal secretion such as of testosterone and 
growth hormone, reduced response of thyroid 
hormone and decreased resistance of leptin 
hormone. The reduced secretion of testosterone 
and growth hormone in the era of aging decreases 
FFM and increase fat mass. Conversely, the reaction 
of oxidative burst persuaded by thyroid hormone is 
decreased with aging. Decreased resistance to 
leptin causes decreased control of appetite12.

Diet Persuades Obesity
Poor quality of food usually consists of large quantity 
of fat. Sedentary life style, sleeping apnea causes 
large secretion of hormone leptin with craving for 
food and increased feeling of hunger 13. Factors 
related with diet that persuade obesity are quantity 
of energy, hyperphagia, stress and societal factor 
Poor quality food containing trans fatty acids, highly 
processed starches, and added sugar increases the 
threat of obesity14. 

It is thought that large amounts of calories may 
trigger the immune cell microglia. These immune 
cells may reduce the metabolic process of 
glutamate and glucose and trigger the metabolism 
of lipid15. Increase in weight due to diet containing 
large amounts of fat may be an indicator of 
cardiovascular ailments in both gender of mice. It is 
found that fat diet may affect the heart structure 
and its junction as well as mitochondrial size16.

Obesity in Children
Obesity in children may be a cause of early mortality 
and incapability in adulthood. The occurrence of 
obesity in children that prolongs to adolescence is 
estimated to be 18.0%. In addition, obese children 
have a problem in breathing, threat of fractures, 
hypertension and resistance to insulin. These are 
early indicators of cardiovascular problems, fatty 
liver and also psychological issues17.

Children of all socioeconomic classes like fast and junk 
food. Main factors for eating of fast food are working 
mothers, online fast-food shops, etc. These foods may 
cause obesity, dyslipidemia, cardiovascular diseases18. 
Children of developing countries are very susceptible 
to insufficient nutrition in their infancy and young age. 
The diet of these children consists mainly of high salt, 
sugar and fat with insufficient vitamin and minerals as 
this diet is cheap19. However, there are conflicting 
reports about obesity in children of developing 
countries20. It is unclear that the obesity of childhood is 
an independent issue of developing cardiovascular 
disease in adulthood or obesity in childhood continues 
in the state of adulthood and may increase the 
problem of CVD in adulthood21.

Obesity in Adulthood
New diet regimen that contains fewer micro 
nutrients coupled with an inactive life style increases 

propensity to obesity in all age groups. Obesity in 
adulthood begins from childhood stage and 
increases the risk of NCD or non-communicable 
diseases like cardiovascular and diabetes22. In 
addition, regular usage of fast food, less quantity of 
fruits and vegetables and a sedentary life style may 
help to increase body weight of an individual living 
alone. These factors may be a good predictor of 
cardiovascular problems23. 

Nature of profession, environment, processing of 
food stuff and increased urbanization, unawareness 
and easy means of transport also play a role in 
increasing body weight2. It is thought that adiposity 
illustrates ongoing effect on the development of 
atherosclerosis as compared to the effect of 
adiposity diabetes and insulin resistance. Increased 
BMI in primary state is very important in increasing 
disease as compared to subsequent weight gain24. 
However, the link between obesity and issues of 
health, in adults, are contentious 

Geriatrics Age and Obesity
Obesity at geriatrics age is, physiologically, a 
multifaceted issue. The hazards of obesity in geriatric 
people are associated with various confounders like 
survival effect, opposing mortalities, increase in 
body weight and smoking25. The fat mass of 
abdomen gradually increases in geriatric obese 
people and may be related with chances of 
morbidity and mortality26. Dyslipidemia, is very 
common in old age. High values of serum 
triglyceride and LDL-cholesterol is a warning for MI 
and may be related with ischemic stroke. Besides, 
very slow metabolic process may also result in body 
weight gain27. 

Drugs Persuade Obesity
Increased body weight is a known outcome of some 
drugs and this may boost the chances of diabetes, 
cardiovascular problems, and other ailments. 
Medicines known to be related with obesity are 
corticosteroids, antidepressants and drugs used for 
heart burn, diabetes, and seizure. Other drugs known 
to increase weight are antibiotics used in childhood, 
brain stimulants and anti-bipolar and anti-psychotic 
medicines used in adolescence. Drug used in 
adulthood are cholesterol lowering drugs and drugs 
used for rheumatism28. It is proposed that action of 
some medicines stimulates appetite while others 
impair metabolism of fat and glucose and some 
decrease the metabolic rate of body system. Other 
drugs cause tiredness, difficulty in breathing etc. 
Weight gain differs from one person to another.  Some 
people put on weight of a one to two pounds only, 
using a drug for one year, while some people gain ten 
to forty pounds using drugs in some months29. It is 
demonstrated that neurotransmitter systems, has a 
role in maintaining the fat that a body stores. Some 
antidepressants obstruct the job of neurotransmitters.  

This depends on the medicine dosage and it may 
cause an increase in body weight up to 20 kg30.  
Corticosteroids also play a role in increasing the body 
weight in many patients and increase other 
corticosteroid-linked health hazards31.

Obesity Related with Sex Steroids
Sex steroid hormones are linked with accumulation of 
fat and altered lipid metabolism in adipose tissues. 
Studies show that the receptors of estrogen, 
progesterone and of androgen are present in adipose 
tissue and show direct action by both non-genomic 
and genomic. This may affect the metabolic 
pathways and increase chances of weight gain. 
Besides, there is a significant function of sex related 
steroid hormone in the development of CVD32. 
Increased level of these hormones is associated with 
sudden cardiac arrest33. Additionally, reduced level of 
serum testosterone increases the level of serum 
triglyceride and LDL-cholesterol34.

Obesity and Metabolic Impairments
Metabolic syndrome is related with increased fat in 
the abdominal region, impaired glucose 
metabolism, insulin resistance, dyslipidemia and 
hypertension. This is commonly observed in old age 
people. Dyslipidemia is related with excess fat in 
abdomen in both old and young age. It is suggested 
that risk of cardiovascular disease in more common 
in old age male as compared to old female35. 
However, some medical conditions also increase 
the risk of gaining weight like polycystic ovary 
syndrome related with imbalance of reproductive 
hormones in females. Cushing syndrome with a 
raised level of serum cortisol, hypothyroidism and 
decreased production of thyroid hormone, 
osteoarthritis  lead to inactive life style. Use of 
contraceptive drugs and hormone replacement 
therapy may also be a reason of increase in body 
weight12.

Obesity Paradox
Obesity paradox is a phenomenon related to the 
protective effect of obesity on clinical results of 
cardiovascular disease. It is demonstrated that 
obesity paradox is observed in people who are 
overweight with 25 to 31 kg/m2 and slightly 
over-weight with BMI of 31-36 kg/m2. It is also seen 
that people may have the ability to reduce 
all-cause mortality with various cardiovascular 
disease. Usually overweight and mildly obese 
individuals seem to have less chances of mortality in 
follow-up studies36. Some of the studies believe in the 
obesity paradox and declared that excess body 
weight is linked with good protection from many 
diseases. The mechanism of obesity paradox is 
based on the assumption that increased level of 
serum lipoproteins may counter toxins of bacteria 
and circulatory cytokines37. It is proposed that in 
obese patients, larger blood vessels and high 

muscle strength play an important role in prevention 
of heart problems38. However, some studies 
demonstrated that “obesity paradox” does exist 
after  Percutaneous Coronary Intervention. The 
death rate in obese and overweight patient is 
significantly less than non-obese patients. However, 
the exact mechanism of obesity paradox needs 
more research.

Suggestions
To reduce the risk of cardiovascular disease, it is 
suggested that:
1.There is a need of taking balanced diet (consisting 
of carbohydrates, protein, fat, vitamins and 
minerals/ Mediterranean diet) and avoiding of fast 
food especially from childhood to old age.
2.Uses of magnesium rich foods like fish, beans, nuts 
and leafy vegetables may provide protection from 
cardiovascular problems.
3.A need of changing life style pattern in childhood 
state (games), exercise/walk (adulthood state) and 
walk in old state.
4.Avoid usage of tobacco and alcohol.

ACKNOWLEDGEMENTS
The authors would like to acknowledge the department 
and institution for their assistance.

CONFLICTS OF INTEREST
No conflicts of interest to declare. 

AUTHORS’ CONTRIBUTION
RK completely worked on literature search and 
drafting the manuscript.

REFERENCES
1.Parasiliti-Caprino M, Bollati M, Merlo FD, Ghigo E, 
Maccario M, Bo S. Adipose tissue dysfunction in obesi-
ty: Role of mineralocorticoid receptor. Nutrients. 
2022;14(22):1-16. doi: 10.3390/nu14224735 
2.Hruby A, Hu FB. The epidemiology of obesity: A big 
picture.  Pharmacoeconomics. 2015;33(7):673-689. 
doi:10.1007/s40273-014-0243-x
3.Fabrizio F.  and Michele M.    Gender discrimination, 
gender disparities in obesity and human development. 
2017; 3(3): 1-16. doi: 10.1016/j.heliyon.2017.e00263
4.Candelino M, Tagi VM, Chiarelli, F. Cardiovascular risk in 
children: a burden for future generations. Ital J Pediatr. 
2022; 48(1):1-9. doi: 10.1186/s13052-022-01250-5
5.Pengpid S, Peltzer, K. Underweight and overweight/obesi-
ty among adults in Afghanistan: prevalence and correlates 
from a national survey in 2018. J Health Popul Nutr. 2021; 
40(1): 1-8. doi: 10.1186/s41043-021-00251-0
6.Salimi Y, Taghdir M, Sepandi M, Karimi Zarchi AA. The 
prevalence of overweight and obesity among Iranian 
military personnel: a systematic review and meta-analy-
sis. BMC Public Health. 2019;19:1-9. doi: 10.1186/s128 
89-019-6484-z
7.Vanderwall C, Randall Clark R, Eickhoff J, Carrel AL. 
BMI is a poor predictor of adiposity in young 

overweight and obese children.  BMC Pediatr. 
2017;17:1-6. doi:10.1186/s12887-017-0891-z
8.Rönnecke E, Vogel M, Bussler S, Grafe N, Jurkutat A, 
Schlingmann M, et al. Age-and sex-related percentiles of 
skinfold thickness, waist and hip circumference, waist-to-hip 
ratio and waist-to-height ratio: results from a popula-
tion-based pediatric cohort in Germany (LIFE child). Obes 
Facts. 2019;12(1):25-39. doi:10.1159/000494767
9.Ahmad N, Adam SI, Nawi AM, Hassan MR, Ghazi HF. 
Abdominal obesity indicators: waist circumference or 
waist-to-hip ratio in Malaysian adults population. Int J 
Prev Med. 2016;7:1-5. doi:10.4103/2008-7802.183654
10.St-Onge MP, Gallagher D. Body composition changes 
with aging: the cause or the result of alterations in meta-
bolic rate and macronutrient oxidation? Nutrition. 
2010;26(2):152-155. doi: 10.1016/j.nut.2009.07.004
11.Gill LE, Bartels SJ, Batsis JA. Weight Management in 
Older Adults.  Curr Obes Rep. 2015;4(3):379-388. 
doi:10.1007/s13679-015-0161-z
12.Corica D, Aversa T, Valenzise M, Messina MF, Alibrandi 
A, De Luca F, et al. Does family history of obesity, cardio-
vascular, and metabolic diseases influence onset and 
severity of childhood obesity? Front Endocrinol. 
2018;9:1-6. doi:10.3389/fendo.2018.00187
13.Park HK, Ahima RS. Endocrine Disorders Associated 
with Obesity. Metabolic Syndrome: A Comprehensive 
Textbook. Cham: Springer International Publishing. 
2016:743-59. 
14.Hariri N, Thibault L. High-fat diet-induced obesity in 
animal models. Nutr Res Rev. 2010;23(2):270-299. doi: 
10.1017/S0954422410000168
15.Jaworowska A, Blackham T, Davies IG, Stevenson L. 
Nutritional challenges and health implications of 
takeaway and fast food. Nutr Rev. 2013;71(5):310-318. 
doi: 10.1111/nure.12031
16.Milanova IV, Kalsbeek MJ, Wang XL, Korpel NL, 
Stenvers DJ, Wolff SE, et al. Diet-induced obesity disturbs 
microglial immunometabolism in a time-of-day manner. 
Front. Endocrinol. 2019;  10:1-14. doi: 10.3389/fen-
do.2019.00424
17.Sibouakaz D, Othmani-Mecif K, Fernane A, Taghlit A, 
Benazzoug Y. Biochemical and ultrastructural cardiac 
changes induced by high-fat diet in female and male 
prepubertal rabbits. Anal Cell Pathol. 2018;2018:1-17. doi: 
10.1155/2018/6430696
18.Güngör NK. Overweight and obesity in children and 
adolescents. J Clin Res Pediatr Endocrinol. 2014;6(3):129-143. 
doi:10.4274/Jcrpe.1471
19.Umer A, Kelley GA, Cottrell LE, Giacobbi P, Innes KE, 
Lilly CL. Childhood obesity and adult cardiovascular 
disease risk factors: a systematic review with 
meta-analysis.  BMC Public Health. 2017;17(1):1-24. 
doi:10.1186/s12889-017-4691-z
20.Freedman DS, Mei Z, Srinivasan SR, Berenson GS, 
Dietz WH. Cardiovascular risk factors and excess 
adiposity among overweight children and adoles-
cents: the Bogalusa heart study.  J Pediatr. 
2007;150(1):12-17. doi: 10.1016/j.jpeds.2006.08.042
21.Das JC. Fast food consumption in children: A review. 
Med Clin Rev. 2015, 1:1-4. doi: 10.21767/2471-299X.1000001

22.Deshmukh-Taskar P, Nicklas TA, Morales M, Yang SJ, 
Zakeri I, Berenson GS. Tracking of overweight status 
from childhood to young adulthood: the Bogalusa 
heart study.  Eur J Clin Nutr.  2006;60(1):48-57. doi: 
10.1038/sj.ejcn.1602266
23.Sahoo K, Sahoo B, Choudhury AK, Sofi NY, Kumar R, 
Bhadoria AS. Childhood obesity: causes and conse-
quences. J Family Med Prim Care. 2015;4(2):187-192. 
doi:10.4103/2249-4863.154628
24.Thyfault JP, Du M, Kraus WE, Levine JA, Booth FW. Physiol-
ogy of sedentary behavior and its relationship to health 
outcomes.  Med Sci Sports Exerc. 2015;47(6):1301-1305. 
doi:10.1249/MSS.0000000000000518
25.Hurt RT, Kulisek C, Buchanan LA, McClave SA. The 
obesity epidemic: challenges, health initiatives, and 
implications for gastroenterologists.  Gastroenterol 
Hepatol (N Y). 2010;6(12):780-792.
26.Aune D, Sen A, Prasad M, Norat T, Janszky I, Tonstad 
S, et al. BMI and all cause mortality: systematic review 
and non-linear dose-response meta-analysis of 230 
cohort studies with 3.74 million deaths among 30.3 
million participants. BMJ. 2016;1-17. doi: 10.1136/b-
mj.i2156
27.Lind L, Sundstr€om J, Arnl € €ov J, Lampa E. Impact 
of aging on the strength of cardiovascular risk factors: 
A longitudinal study over 40 years. J Am Heart Assoc. 
2018;7: 1-12. doi: 10.1161/JAHA.117.007061
28.Verhaegen AA, Van Gaal LF. Drug-induced obesity 
and its metabolic consequences: a review with a 
focus on mechanisms and possible therapeutic 
options. J Endocrinol Invest. 2017;40(11):1165-1174. doi: 
10.1007/s40618-017-0719-6
29.Domecq JP, Prutsky G, Leppin A, Sonbol MB, 
Altayar O, Undavalli C, et al. Clinical review: drugs 
commonly associated with weight change: a system-
atic review and meta-analysis. J Clin Endocrinol 
Metab. 2015;100:363-370. doi: 10.1210/jc.2014-3421
30.Dayabandara M, Hanwella R, Ratnatunga S, Sene-
viratne S, Suraweera C, de Silva VA. Antipsychotic-as-
sociated weight gain: management strategies and 
impact on treatment adherence. Neuropsychiatr Dis 
Treat. 2017;13:2231-2241. doi:10.2147/NDT.S113099
31.Ness-Abramof R, Apovian CM. Drug-induced weight 
gain. Drugs of today. 2005;41(8):547-555. doi: 
10.1358/dot.2005.41.8.893630
32.Page RL, O’Bryant CL, Cheng D, Dow TJ, Ky B, Stein 
CM, et al. Drugs that may cause or exacerbate heart 
failure: a scientific statement from the American Heart 
Association. Circulation. 2016;134(6): e32-69. doi: 
10.1161/CIR.0000000000000426
33.Barnes AS. Obesity and sedentary lifestyles: risk for 
cardiovascular disease in women.  Tex Heart Inst J. 
2012;39(2):224-227.
34.Yuefeng Y, Zhiqi L, Yi C, Keyu Z, Heng W, Yuying W, et 
al. Testosterone deficiency promotes hypercholestere-
mia and attenuates cholesterol liver uptake via AR/PC-
SK9/LDLR pathways. Int J Endocrinol. 2022;2022:1-10. doi:  
10.1155/2022/7989751
35.Gadó K, Szabo A, Markovics D, Virág A. Most 
common cardiovascular diseases of the elderly–A 

review article. Dev Health Sci. 2022;4(2):27-32. doi: 
10.1556/2066.2021.00048
36.Stoyitz SD. The obesity paradox in cardiovascular 
diseases:  Counterpoint: There is no obesity paradox: 
harmful exposures can appear protective, repeated-
ly, when there is bias. J Clin Exercise Physiol. 2019;8 (1): 
41-46. doi:10.31189/2165-6193-8.1.41
37.Donini LM, Pinto A, Giusti AM, Lenzi A, Poggiogalle E. 

Obesity or BMI paradox? Beneath the tip of the iceberg. 
Front Nutr. 2020;7:1-6. doi:10.3389/fnut.2020.00053
38.Powell-Wiley TM, Poirier P, Burke LE, Després JP, 
Gordon-Larsen P, Lavie CJ, et al. Obesity and cardiovas-
cular disease: a scientific statement from the American 
Heart Association. Circulation. 2021;143:e984-e1010. 
doi:10.1161/CIR.000000000000097

This is an open-access article distributed under the terms of the CreativeCommons Attribution License (CC BY) 4.0 
https://creativecommons.org/licenses/by/4.0/

LETTER TO EDITOR 

Doi: https://doi.org/10.36283/PJMD12-2/013

How to cite: Rasool AA. Vaping and Adolescent: A Growing Public Health Concern. Pak J Med Dent. 
2023;12(2): 70-71. doi: 10.36283/PJMD12-2/013

Dear Editor,

Tobacco use is one the leading preventabe causes of death, accounting for about 8 million deaths each 
year1. Electronic cigarettes (electronic nicotine delivering system – ENDS, E-Cigarette or simply a Vape) is a 
battery-controlled devices with an electric heater and liquid that contains nicotine, aerosolized to be 
inhaled. Since 2007 these commercially available products have undergone several modifications suiting 
consumer needs. The latest modification introduced in 2017 is pod mods and USB-like devices that contain 
E-liquid with high nicotine content. Since 2017, market consumption of ENDS increased exponentially, as the 
new modification was portable, pocket friendly, and easy to conceal. Frequent iterations and unregulated 
marketing have turned them into a growing public health burden, especially among the pediatric 
population. 

Over the past few years, vaping has gained massive popularity with significantly increased prevalence 
amongst adolescents globally. A 10% rise was noted in adolescent smoking from 2017 to 2018 translating to 
1.3 million teenagers being active ENDS consumers at the end of 2018 in the US 2. The US National Youth 
Tobacco Survey 2021 reported a staggering 2.06 million middle and high school students being active users 
in the past 30 days3. Countries like Canada (20%), Japan (3.5%), South Korea (10.1%) and Argentina (5.2%) 
have also reported a significant rise in adolescent vaping culture4. This rise is attributed to the adolescent 
experimentation urge, curiosity, easy availability of products at low cost, multitude of flavors, social influence, 
and misconception about safety and nicotine content. With only a handful of studies, data from 
low-middle-income countries (LMICS) is relatively underreported.

However, exposure to nicotine early in life harms brain development with impaired cognition and executive 
functioning, memory and attention deficits, mood changes and increased impulsivity5. It has also been found 
to increase pro-inflammatory markers in gingival epithelial cells with an increased risk of staphylococcus 
aureus colonization and oral biofilm formation7. The inhalant found in vape is also detrimental to the lungs. 
ENDS significantly alter bronchial epithelium and airway secretion. Frequent adolescent consumers are at an 
increased risk of stunting and altering their lung development and they may never reach their full lung 
function potential. This is coupled with an increased pulmonary and cardiovascular risk including greater 
prevalence and exacerbation of asthma, chronic obstructive pulmonary disease (COPD), bronchiectasis, 
increased arterial stiffness and sympathetic tone6. Additionally, a large number of e-cig/vaping-associated 
lung injury (EVALI) cases have also been reported since the year 2019, with symptoms including dyspnea, 
cough, hypoxemia, opacities on chest radiograph and increased admission to ICU for life-threatening 
complications7. The unexplored chemical products in vape are associated with hepatocyte damage, 
elevated liver biomarkers, alteration in the gut barrier, increased susceptibility to GI infections and decreased 
renal function7.

Albeit, these are continuously evolving products, the toxicity of vapors and their health implications 
especially at a very young age remains poorly understood. This warrants consideration and an urgent need 
to regulate tobacco access and strengthen global policies to restrict marketing to curb this growing public 
health burden. 
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Aga Khan University Hospital, Karachi, Pakistan.
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DISCUSSION
Obesity is a complex disease and in combination 
with socioeconomic, environmental and genetic 
factors may be related to high risk of morbidity and 
mortality2. The known dimension of obesity is >30.0 
Kg/m2 body mass index (BMI).  This correlates with 
percentage of body fat in all ages. According to a 
study typical BMI is 18 to 24.90 kg/m2, range of 
overweight is 25 to 29.9 kg/m2 and obese is said to 
be ≥30 kg/m2. Factors, such as age, sex, ethnicity, 
and muscular mass may show a link between BMI 
and body fat7. BMI cannot discriminate between fat 
content, muscular content and fat distribution. 
Despite limitations, BMI, is generally taken as a 
predictor of obesity6,8. The precise dimension of 
distribution of fat is thickness of skin fold and ratio of 
waist to hip (WHR) 7.

Categories of Obesity and Jeopardy of Cardiovascular 
Problems
Obesity is a major risk factor for cardiovascular 
problems such as heart disease and stroke. The 
higher the BMI, the greater the risk of developing 
these conditions. Individuals who are overweight or 
obese have a higher risk of developing high blood 
pressure, high cholesterol, and type 2 diabetes. 
These conditions can damage the arteries, leading 
to atherosclerosis, which is the buildup of fatty 
deposits in the arteries9. Over time, this can cause 

the arteries to narrow, making it harder for blood to 
flow through them. In addition, obesity can also 
increase the risk of developing atrial fibrillation, a 
condition where the heart beats irregularly and can 
lead to blood clots, stroke and heart failure. It can 
also lead to sleep apnea, the breathing disorder 
that can cause low oxygen levels in the blood and 
increase the risk of cardiovascular problems8,9.

Aging and Obesity
Noteworthy changes in body are related to aging. 
After the age of 20-30 years, mass without fat or fat 
free mass is slowly reduced with frequent increase in 
fat mass till age of 60-70 years9. Redeployment FFM 
is related with aging. Abdominal fat increases with 
age compared to subcutaneous fat. Increase in 
body fat with aging may be is due to more 
consumption and less expenditure of energy10. The 
course of aging is also associated with a reduction in 
all forms of energy spending like resting metabolic 
rate, thermal effect of foodstuff, and life style. The 
thermal effect of food stuff is 22% less in old age 
compared to adulthood. Decrease in physical 
activity is noted with increasing age with half of the 
decrease in expending of energy. Besides, obesity in 
ancestors also affects the metabolic pathways 
related with storage of fat and energy11.

Aging also results in imbalance of energy, alteration 

in hormonal secretion such as of testosterone and 
growth hormone, reduced response of thyroid 
hormone and decreased resistance of leptin 
hormone. The reduced secretion of testosterone 
and growth hormone in the era of aging decreases 
FFM and increase fat mass. Conversely, the reaction 
of oxidative burst persuaded by thyroid hormone is 
decreased with aging. Decreased resistance to 
leptin causes decreased control of appetite12.

Diet Persuades Obesity
Poor quality of food usually consists of large quantity 
of fat. Sedentary life style, sleeping apnea causes 
large secretion of hormone leptin with craving for 
food and increased feeling of hunger 13. Factors 
related with diet that persuade obesity are quantity 
of energy, hyperphagia, stress and societal factor 
Poor quality food containing trans fatty acids, highly 
processed starches, and added sugar increases the 
threat of obesity14. 

It is thought that large amounts of calories may 
trigger the immune cell microglia. These immune 
cells may reduce the metabolic process of 
glutamate and glucose and trigger the metabolism 
of lipid15. Increase in weight due to diet containing 
large amounts of fat may be an indicator of 
cardiovascular ailments in both gender of mice. It is 
found that fat diet may affect the heart structure 
and its junction as well as mitochondrial size16.

Obesity in Children
Obesity in children may be a cause of early mortality 
and incapability in adulthood. The occurrence of 
obesity in children that prolongs to adolescence is 
estimated to be 18.0%. In addition, obese children 
have a problem in breathing, threat of fractures, 
hypertension and resistance to insulin. These are 
early indicators of cardiovascular problems, fatty 
liver and also psychological issues17.

Children of all socioeconomic classes like fast and junk 
food. Main factors for eating of fast food are working 
mothers, online fast-food shops, etc. These foods may 
cause obesity, dyslipidemia, cardiovascular diseases18. 
Children of developing countries are very susceptible 
to insufficient nutrition in their infancy and young age. 
The diet of these children consists mainly of high salt, 
sugar and fat with insufficient vitamin and minerals as 
this diet is cheap19. However, there are conflicting 
reports about obesity in children of developing 
countries20. It is unclear that the obesity of childhood is 
an independent issue of developing cardiovascular 
disease in adulthood or obesity in childhood continues 
in the state of adulthood and may increase the 
problem of CVD in adulthood21.

Obesity in Adulthood
New diet regimen that contains fewer micro 
nutrients coupled with an inactive life style increases 

propensity to obesity in all age groups. Obesity in 
adulthood begins from childhood stage and 
increases the risk of NCD or non-communicable 
diseases like cardiovascular and diabetes22. In 
addition, regular usage of fast food, less quantity of 
fruits and vegetables and a sedentary life style may 
help to increase body weight of an individual living 
alone. These factors may be a good predictor of 
cardiovascular problems23. 

Nature of profession, environment, processing of 
food stuff and increased urbanization, unawareness 
and easy means of transport also play a role in 
increasing body weight2. It is thought that adiposity 
illustrates ongoing effect on the development of 
atherosclerosis as compared to the effect of 
adiposity diabetes and insulin resistance. Increased 
BMI in primary state is very important in increasing 
disease as compared to subsequent weight gain24. 
However, the link between obesity and issues of 
health, in adults, are contentious 

Geriatrics Age and Obesity
Obesity at geriatrics age is, physiologically, a 
multifaceted issue. The hazards of obesity in geriatric 
people are associated with various confounders like 
survival effect, opposing mortalities, increase in 
body weight and smoking25. The fat mass of 
abdomen gradually increases in geriatric obese 
people and may be related with chances of 
morbidity and mortality26. Dyslipidemia, is very 
common in old age. High values of serum 
triglyceride and LDL-cholesterol is a warning for MI 
and may be related with ischemic stroke. Besides, 
very slow metabolic process may also result in body 
weight gain27. 

Drugs Persuade Obesity
Increased body weight is a known outcome of some 
drugs and this may boost the chances of diabetes, 
cardiovascular problems, and other ailments. 
Medicines known to be related with obesity are 
corticosteroids, antidepressants and drugs used for 
heart burn, diabetes, and seizure. Other drugs known 
to increase weight are antibiotics used in childhood, 
brain stimulants and anti-bipolar and anti-psychotic 
medicines used in adolescence. Drug used in 
adulthood are cholesterol lowering drugs and drugs 
used for rheumatism28. It is proposed that action of 
some medicines stimulates appetite while others 
impair metabolism of fat and glucose and some 
decrease the metabolic rate of body system. Other 
drugs cause tiredness, difficulty in breathing etc. 
Weight gain differs from one person to another.  Some 
people put on weight of a one to two pounds only, 
using a drug for one year, while some people gain ten 
to forty pounds using drugs in some months29. It is 
demonstrated that neurotransmitter systems, has a 
role in maintaining the fat that a body stores. Some 
antidepressants obstruct the job of neurotransmitters.  

This depends on the medicine dosage and it may 
cause an increase in body weight up to 20 kg30.  
Corticosteroids also play a role in increasing the body 
weight in many patients and increase other 
corticosteroid-linked health hazards31.

Obesity Related with Sex Steroids
Sex steroid hormones are linked with accumulation of 
fat and altered lipid metabolism in adipose tissues. 
Studies show that the receptors of estrogen, 
progesterone and of androgen are present in adipose 
tissue and show direct action by both non-genomic 
and genomic. This may affect the metabolic 
pathways and increase chances of weight gain. 
Besides, there is a significant function of sex related 
steroid hormone in the development of CVD32. 
Increased level of these hormones is associated with 
sudden cardiac arrest33. Additionally, reduced level of 
serum testosterone increases the level of serum 
triglyceride and LDL-cholesterol34.

Obesity and Metabolic Impairments
Metabolic syndrome is related with increased fat in 
the abdominal region, impaired glucose 
metabolism, insulin resistance, dyslipidemia and 
hypertension. This is commonly observed in old age 
people. Dyslipidemia is related with excess fat in 
abdomen in both old and young age. It is suggested 
that risk of cardiovascular disease in more common 
in old age male as compared to old female35. 
However, some medical conditions also increase 
the risk of gaining weight like polycystic ovary 
syndrome related with imbalance of reproductive 
hormones in females. Cushing syndrome with a 
raised level of serum cortisol, hypothyroidism and 
decreased production of thyroid hormone, 
osteoarthritis  lead to inactive life style. Use of 
contraceptive drugs and hormone replacement 
therapy may also be a reason of increase in body 
weight12.

Obesity Paradox
Obesity paradox is a phenomenon related to the 
protective effect of obesity on clinical results of 
cardiovascular disease. It is demonstrated that 
obesity paradox is observed in people who are 
overweight with 25 to 31 kg/m2 and slightly 
over-weight with BMI of 31-36 kg/m2. It is also seen 
that people may have the ability to reduce 
all-cause mortality with various cardiovascular 
disease. Usually overweight and mildly obese 
individuals seem to have less chances of mortality in 
follow-up studies36. Some of the studies believe in the 
obesity paradox and declared that excess body 
weight is linked with good protection from many 
diseases. The mechanism of obesity paradox is 
based on the assumption that increased level of 
serum lipoproteins may counter toxins of bacteria 
and circulatory cytokines37. It is proposed that in 
obese patients, larger blood vessels and high 

muscle strength play an important role in prevention 
of heart problems38. However, some studies 
demonstrated that “obesity paradox” does exist 
after  Percutaneous Coronary Intervention. The 
death rate in obese and overweight patient is 
significantly less than non-obese patients. However, 
the exact mechanism of obesity paradox needs 
more research.

Suggestions
To reduce the risk of cardiovascular disease, it is 
suggested that:
1.There is a need of taking balanced diet (consisting 
of carbohydrates, protein, fat, vitamins and 
minerals/ Mediterranean diet) and avoiding of fast 
food especially from childhood to old age.
2.Uses of magnesium rich foods like fish, beans, nuts 
and leafy vegetables may provide protection from 
cardiovascular problems.
3.A need of changing life style pattern in childhood 
state (games), exercise/walk (adulthood state) and 
walk in old state.
4.Avoid usage of tobacco and alcohol.
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