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Abstract
Smoking tobacco is popular all over the world. It is however full of toxic
chemicals, with many of them being carcinogenic. These chemicals
affect every organ in the human body, leading to a wide array of
disorders. This results in considerable suffering. frequent disability,
and premature mortality. It is estimated that smokers lose several
years of healthy life. Smoking hookah or e-cigarettes is also harmful.
Smoking remains the number one preventable cause of several non-
communicable diseases.
Keywords: smoking, non-communicable diseases, cardiovascular dis-
eases, respiratory diseases, obesity, depression, liver diseases

Copyright : © 2021 The Authors. Published by Medical Editor and
Educational Research Publishers Ltd. This is an open access article
under the CC BY-NC-ND license
(https://creativecommons.org/licenses/by-nc-nd/4.0/).

1 INTRODUCTION

Tobacco smoking is a major modifiable risk
factor for a wide array of diseases1. Besides
nicotine, tobacco smoke also contains sev-

eral thousand chemical compounds, either gaseous
or particulate, and many of these are toxic2. In
addition to the major non-communicable diseases
discussed in this two-partmanuscript, tobacco smoke
has been associated with complications of pregnancy
and sudden infant death syndrome3. Infants exposed
to cigarette smoke either prenatal or after birth also
increase their risk of orofacial clefts, periodontal
disease, and dental caries4. Smoking increases the
risk of dental implant failure5. It also enhances aging,

causing premature wrinkles6. It is estimated that 16
million adults are currently living with smoking-
related diseases in the United States7.
Smoking cessation reduces the risk of major chronic
diseases8. Cessation also helps reduce the severity of
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the disease9, improves the quality of life10, increases
disease-free life11, and augments life expectancy12.
Smoking is the leading preventable cause of death
worldwide13.

2 DISCUSSION

CDC defines chronic diseases as “conditions that
last 1 year or more and require ongoing medical
attention or limit activities of daily living or both”14.
Most chronic diseases are noncommunicable. The
five major diseases discussed in this part are cardio-
vascular diseases (CVD), respiratory diseases, obe-
sity, depression, and liver diseases. CVDs include
coronary heart disease, high blood pressure (BP),
stroke, heart failure, cardiac arrhythmias (includ-
ing sudden cardiac death), peripheral arterial dis-
ease, deep vein thrombosis, and vasculogenic erec-
tile dysfunction. They are a leading cause of mor-
bidity and mortality, globally15. Smoking remains
the main modifiable lifestyle factor responsible for
most of these diseases16. Even low-tar cigarettes and
smokeless tobacco have been shown to increase the
risk of cardiovascular events in comparison to non-
smokers17. The main respiratory diseases are chronic
obstructive pulmonary disease (COPD), asthma, res-
piratory infections, and cancer. COPD is a progres-
sive and debilitating disease that causes a decline in
lung function leading to cor-pulmonale, respiratory
failure, and premature death18. It is responsible for
over 3 million deaths annually19. The World Health
Organization (WHO) predicts that COPD will be the
third leading cause of death, worldwide, in 203020.
Obesity is a pandemic and is associated with in-
creased morbidity and mortality21. Bodyweight clas-
sification is generally based on the calculation of
body mass index (BMI)22. Normal BMI is 18.5–
24.9 kg/m2, overweight is a BMI 25 to 29.9 kg/m2,
and obesity is a BMI >30 kg/m223. Central obesity
(visceral or abdominal obesity) often confers worse
health effects, even with a normal BMI24. This type
of obesity can be determined by waist circumfer-
ence, waist hip-ratio, or waist-height ratio25,26. De-
pression is characterized by sadness, loss of interest
and pleasure, feelings of guilt, feeling of worthless-
ness, low appetite, fatigue, and poor concentration27.

It is estimated that it affects 350 million people
worldwide28. Depression increases the risk of phys-
ical ailments, especially cardiovascular diseases29.
The Global Burden of Disease Study 2016 reported
that depression is a major cause of disability30. It also
increases suicide and all-cause mortality31. Liver
diseases are on the rise worldwide and are respon-
sible for a considerable amount of morbidity and
mortality32. They include non-alcoholic fatty liver
(NAFLD), alcoholic liver disease, cirrhosis, and liver
cancer33. Hepatocellular carcinoma is highly lethal,
with less than 10% living beyond 5 years34.
Cardiovascular Diseases

Cigarette smoking is a major cause of CVDs35. Most
CVDs are due to atherosclerosis36. Smoking accel-
erates this process by several mechanisms, including
activation of inflammatory factors, dysregulation of
the lipid metabolism, an increase in oxidative stress,
and causing endothelial dysfunction37−39. Smoking
acutely elevates blood pressure40 through the stim-
ulation of the sympathetic nervous system41. It also
increases the risk of renovascular42, malignant43, and
masked hypertension44. The causal impact of smok-
ing on chronic hypertension is however unclear45.
Passive smoking has been associated with an in-
creased risk of hypertension among adults46. Several
epidemiologic studies have indicated that there is an
increase in the incidence of myocardial infarction
and fatal coronary artery disease with smoking47,48.
Smoking raises the risk of coronary plaque rup-
ture47, and this generates thrombosis at the site48.
Smoking is also associated with an increase in coro-
nary spasms49,50. Passive smoking also increases
the risk of coronary artery disease51. In a meta-
analysis of 29 prospective cohort studies, Aune et
al. found that smoking increased the relative risk
of heart failure by 44%52. Lu et al. confirmed this
increased propensity in a recent Mendelian ran-
domization analysis study53. Cigarette smoking is
causally connected with 12.4% of acute strokes54.
Pre-stroke smoking also appears to worsen its prog-
nosis when compared to never smokers55. Smoking
is also directly associated with a more than a two-
fold increased risk of atrial fibrillation56. Smoking
cessation lowers this risk56. Sudden cardiac death
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is usually due to ventricular arrhythmias57, and this
is also increased in smokers58. Smoking has been
linked with an increase in the risk of peripheral artery
disease59,60 and abdominal aortic aneurysms61,62.
Smoking cessation is associated with a reduced rate
of aneurysmal growth63. Smoking can induce erec-
tile dysfunction64 through multiple pathways, with
disturbed nitric oxide signal transduction pathway
being the main one65−68. Smokers are also at an
increased risk of venous thromboembolism69. This
risk is partially increased by physical inactivity70 and
the occurrence of smoking-related diseases in these
patients71.
Smoking cessation reduces cardiovascular events72.
It reduces these risks and mortality even if cessa-
tion happens after the development of a CVD73.
Smoking promotes atherosclerosis via vasomotor
dysfunction, increased inflammation, and modifica-
tion of lipids74. It also enhances thrombosis, via
prothrombotic alterations in platelet function, an-
tithrombotic/prothrombotic activity, and fibrinolytic
factors75.
Respiratory Diseases
Cigarette smoking is a major cause of COPD76,77.
COPD is one of the most common and dangerous
noncommunicable health disorders78. The lifetime
risk for smokers getting COPD is estimated to be
over 20%79, with one recent study estimating the
risk to be as high as 50%80. Passive smokers are
also at an increased risk of developing COPD81.
COPD smokers, both current and past, exhibit an
increased risk for lung cancer, CVDs, and diabetes
mellitus82−84. Smoking cessation, especially at an
early age, greatly helps reduce the symptoms and
the rate of pulmonary function decline in these
patients85,86. Their quality of life also improves87,
and mortality is reduced88. Besides COPD, asthma is
also a major disease affecting the respiratory tract89.
Smoking increases the risk of developing asthma
by 33% to 81%, when compared to nonsmokers90.
Continued smoking also increases the incidence of
exacerbations and poor control in these patients91. It
can also lead to a more severe pulmonary disease
like COPD92. Second-hand smoke exposure, espe-
cially in children, also exacerbates asthma-related
hospitalizations93,94. Smoking has also been associ-
ated with chronic bronchitis and several interstitial

lung diseases85,96. It is estimated that almost 90% of
lung cancers are related to smoking97. Secondhand
smoke exposure also increases the risk of lung cancer
in non-smokers98. Smokers are alsomore susceptible
to bacterial and viral pulmonary infections99−101.

These include viral influenza and tuberculosis99,100.
Smoking also increases the risk of acute respiratory
distress syndrome in COVID infections101.
Tobacco smoke affects the lungs in several ways
– it induces oxidative stress and apoptosis102−104,
increases secretions from mucous glands105,106, and
alters the histologic alveolar histology107,108. Epige-
netic factors may also be involved109.
Obesity
The relationship between smoking and obesity is
complex and published reports provide conflicting
results110−112. While some studies have shown no
significant association between smoking status and
BMI110, others have suggested that smoking may be
associated with lower BMI111 and smoking cessation
with an increased BMI112. Most individuals believe
that smoking helps weight loss113−115, and fear of
weight gain is often a cause of relapse among former
smokers116. Both smokers and nonsmokers believe
that smoking is an efficient way to control body
weight117. Most scientific studies confirm that lower
adiposity is common among active smokers118,119.
Nicotine acutely increases energy expenditure120 and
may also help reduce appetite121,122. Further, scien-
tific studies find that former smokers have a higher
level of obesity123, mainly due to an increase in BMI
following smoking cessation124−126, thereby validat-
ing the smokers’ bias. However, current smokers
tend to have a higher visceral (abdominal) obesity
than non-smokers127−129. CAT scans reveal higher
levels of visceral adiposity to subcutaneous adipose
tissue ratio in smokers130. Second-hand smoke expo-
sure also increases obesity, with adolescents having
an increased 1.19 odds of obesity than those with
no exposure to secondhand smoke131. In a study
includingmore than 10million participants from 239
prospective studies, all-cause mortality was minimal
for persons with BMI between 20 and 25; however,
each 5-unit increase in BMI above 25 was associated
with a 49%, 38%, and 19% higher risk of mortality,
respectively132. Therefore, there is a concern that
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weight gain after smoking cessation could increase
the risk of chronic diseases and potentially attenuate
the benefits of quitting smoking133. However, given
the serious deterioration of health from smoking, the
net effect is still better health outcomes after smoking
cessation134.
Depression
Individuals with mental health conditions smoke
more heavily135 and experience up to 18 years
of reduced life expectancy when compared with
the general population136. This major decrease in
longevity is primarily due to premature mortal-
ity from smoking-related diseases137. Depression is
strongly linked with smoking – and this relation-
ship is bidirectional138. In the National Longitudi-
nal Study of Adolescent Health from the United
States, Goodman and Capitman found that smoking
in adolescents resulted in a higher risk of develop-
ing depressive symptoms139. In an Australian case-
control study, the age-adjusted odds ratio (OR) for
smoking more than 20 cigarettes per day and de-
veloping depression, was 2.18140. In a multinational
study (WHO’s Study on Global Ageing and Adult
Health), the OR for smoking associated with incident
depression was 2.06141. In another study, current
smokers who smokedmore than 20 cigarettes per day
had the highest risk of developing depression142. A
more recent systematic review of 148 studies, also
found a positive association between smoking and
depression143. Another recent large study involving
10,036 individuals (Gutenberg Health Study), found
that current smoking was predictive of new-onset de-
pression, with an OR of 1.35144. Secondhand smoke
also increases the risk of depression, in children145,
adolescents146, and adults147−149. This relationship
is dose dependent150. Depressed people also smoke
more151−154.
It is estimated that in the United Kingdom, up to 31%
of individuals with depression smoke151 while only
14% of the general population does152. Depressed
patients are more likely to increase their smoking
over time153, and those who continue to smoke expe-
rience worse depressive symptoms compared to their
abstinent counterparts154.
Liver Diseases

Smoking is associated with worse outcomes in
patients with NAFLD155,156. They are more apt
to develop liver fibrosis155 and primary biliary
cirrhosis156. Patients with Hepatitis B (HBV) who
smoke increase their risk for hepatocellular cancer
(HCC)157. Smoking is also harmful to individu-
als with hepatitis C (HCV), increasing the risk of
steatosis, fibrosis, and HCC158,159.Tobacco smoking
has been shown to delay wound healing post-liver
transplant160 and to significantly increase vascular
complications in these patients161.
HCC is also more common in smokers162. Lee et al.
calculated that the relative risk ratio was 1.51 for
this increased incidence, after conducting a meta-
analysis of 38 cohort studies and 58 case-control
studies, and after adjusting for HBV infection, HCV
infection, and alcohol consumption163. Smoking also
increases HCC related mortality164. Besides the mul-
titude of carcinogens found in cigarette smoke, one
chemical, 4-Aminobiphenyl, has been specifically
shown to increase the risk of HCC165. Tobacco
smoking has also been implicated in the reduction
of p53, a tumor-suppressing gene and a common
pathway of oncogenesis for many neoplasms166. Al-
cohol is extremely harmful to the liver167. Almost
90% of alcoholics smoke and most of them smoke
at least one pack of cigarettes per day168. Chronic
smokers are also more likely to consume alcohol
in excess169. Smoking is also harmful in patients
needing liver transplantation – a poor lung function
often precludes liver transplantation170. Following
transplantation, smoking increases the risk of de
novo malignancy171, vascular complications172, and
non-graft-associated mortality173.

3 CONCLUSION

Tobacco is highly addictive and extremely harmful.
It increases the risk of developing and worsening the
progression of several non-communicable diseases,
including cardiovascular, respiratory, and liver dis-
eases. It is also detrimentally associated with obesity
and depression. There is no safe level of tobacco
exposure including second-hand and third-hand ex-
posure. Smoking cessation can be achieved and is
associated with alleviation of symptoms, decrease in
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disease progression, a better quality of life, and an
increased life expectancy.
Acknowledgment: None
Funding: None
Conflict of interest: None
References

1. Samet JM. Tobacco smoking: the leading
cause of preventable disease worldwide. Tho-
rac Surg Clin. 2013 May;23(2):103-12. doi:
10.1016/j.thorsurg.2013.01.009.

2. World Health Organization Tobacco. [(ac-
cessed on 6 July 2020)]; Available online: ht
tps://www.who.int/news-room/fact-sheets/deta
il/tobacco.

3. HHS-(Department-of-Health-and-Human-
Services). The health consequences of
smoking–50 years of progress: a report of the
surgeon general. National Center for Chronic
Disease Prevention and Health Promotion,
Office on Smoking and Health, Atlanta, GA
(2014].

4. Goto Y, Wada K, Konishi K, Uji T, Koda S,
Mizuta F, Yamakawa M, Watanabe K, Ando
K, Ueyama J, Kondo T, Nagata C. Association
between exposure to household smoking and
dental caries in preschool children: a cross-
sectional study. Environ Health PrevMed. 2019
Jan 26;24(1):9. doi: 10.1186/s12199-019-0764-
1.

5. Chrcanovic BR, Albrektsson T, Wenner-
berg A. Smoking and dental implants:
A systematic review and meta-analysis.
J Dent. 2015 May;43(5):487-98. doi:
10.1016/j.jdent.2015.03.003.

6. Clatici VG, Racoceanu D, Dalle C, Voicu C,
Tomas-Aragones L,Marron SE, et al. Perceived
age and life style. The specific contributions
of seven factors involved in health and beauty.
Maedica. 2017;12(3):191–201.

7. Adams JM. Smoking cessation - progress, bar-
riers, and new opportunities: the surgeon gen-
eral’s report on smoking cessation. JAMA.
2020. 10.1001/jama.2020.66471.

8. Pirie K, Peto R, Reeves GK, Green J, Beral
V; Million Women Study Collaborators .
The 21st century hazards of smoking and
benefits of stopping: a prospective study
of one million women in the UK. Lancet.
2013;381(9861):133-141. doi:10.1016/S0140-
6736(12)61720-6.

9. U.S. Department of Health and Human Ser-
vices. Smoking Cessation: A Report of the Sur-
geon General. Atlanta, GA: U.S. Department of
Health and Human Services, Centers for Dis-
ease Control and Prevention, National Center
for Chronic Disease Prevention and Health Pro-
motion, Office on Smoking and Health, 2020. -
accessed 2020 May 13.

10. Mulder I, Tijhuis M, Smit HA, Kromhout
D. Smoking cessation and quality of life:
the effect of amount of smoking and time
since quitting. Prev Med. 2001;33(6):653-660.
doi:10.1006/pmed.2001.0941.

11. Li Y, Schoufour J, Wang DD, Dhana K, Pan
A, Liu X, Song M, Liu G, Shin HJ, Sun Q,
Al-Shaar L, Wang M, Rimm EB, Hertzmark
E, Stampfer MJ, Willett WC, Franco OH, Hu
FB. Healthy lifestyle and life expectancy free
of cancer, cardiovascular disease, and type 2
diabetes: prospective cohort study. BMJ. 2020
Jan 8;368:l6669. doi: 10.1136/bmj.l6669.

12. Strandberg AY, Strandberg TE, Pitkälä K, Sa-
lomaa VV, Tilvis RS, Miettinen TA. The effect
of smoking in midlife on health-related qual-
ity of life in old age: a 26-year prospective
study. Arch Intern Med. 2008;168(18):1968-
1974. doi:10.1001/archinte.168.18.1968.

13. World Health Organization (2011). WHO
report on the global tobacco epidemic. World
Health Organization; Retrieved from https://ap
ps.who.int/iris/bitstream/handle/10665/44616/
9789240687813_eng.pdf;jsessionid=875DB2C
B25F1FB9A84A7581CDAB16).

CMI JOURNAL 1 (1), 34−49 (2020) MEERP LTD 38



MEERP LTD
SHASHI K. AGARWAL, MD

14. https://www.cdc.gov/chronicdisease/about/ind
ex.htm. Accessed January 2, 2021.

15. https://www.cdc.gov/tobacco/data_statistics/fa
ct_sheets/fast_facts/index.htm#:~:text=Smoki
ng%20is%20the%20leading%20cause%20of%
20preventable%20death.,diseases%20related%
20to%20tobacco%20use%20by%202030.%20
3.

16. Prescott E, Hippe M, Schnohr P, Hein HO,
Vestbo J. Smoking and risk of myocardial in-
farction in women and men: longitudinal pop-
ulation study. BMJ. 1998;316:1043–1047. doi:
10.1136/bmj.316.7137.1043.

17. Bolinder G, L Alfredsson, A Englund, U de
Faire. Smokeless tobacco use and increased car-
diovascular mortality among Swedish construc-
tionworkers. Am J Public Health, 84 (1994), pp.
399-404.

18. Vijayan VK. Chronic obstructive pul-
monary disease. Indian J Med Res. 2013
Feb;137(2):251-69.

19. GBD 2015 Chronic Respiratory Disease
Collaborators. Global, regional, and national
deaths, prevalence, disability-adjusted life
years, and years lived with disability for chronic
obstructive pulmonary disease and asthma,
1990–2015: a systematic analysis for the Global
Burden of Disease Study 2015. Lancet Respir
Med. 2017;5(9):691–706. doi:10.1016/S2213-
2600(17)30293-X.

20. WHO. Chronic Obstructive Pulmonary Disease
(COPD); 2017. Available from: https://ww
w.who.int/en/news-room/fact-sheets/detail/ch
ronic-obstructive-pulmonary-disease-(copd).
Accessed December2, 2018.

21. GBD 2015 Obesity Collaborators. Health
Effects of Overweight and Obesity in
195 Countries over 25 Years. N Engl J
Med. 2017;377(1):13–27. doi: 10.1056/NEJ-
Moa1614362.

22. World Health Organization. Body mass index -
BMI. 2018. http://www.euro.who.int/en/health
-topics/disease-prevention/nutrition/a-healthy-l
ifestyle/body-mass-index-bmi.

23. WHO Expert Consultation: Appropriate body-
mass index for Asian populations and its im-
plications for policy and intervention strategies.
Lancet 363: 157–163, 2004.

24. Tchernof A, Després JP. Pathophysiology of
human visceral obesity: an update. Physiol Rev.
2013 Jan;93(1):359-404. doi: 10.1152/phys-
rev.00033.2011.

25. Wakabayashi Ichiro. Necessity of Both
Waist Circumference and Waist-to-Height
Ratio for Better Evaluation of Central
Obesity. Metabolic Syndrome and Re-
lated Disorders. 2013;11(3):189–194. doi:
10.1089/met.2012.0131.

26. Hsieh S D, Yoshinaga H, Muto T. Waist-to-
height ratio, a simple and practical index for
assessing central fat distribution and metabolic
risk in Japanese men and women. International
Journal of Obesity. 2003;27(5):610–616. doi:
10.1038/sj.ijo.0802259.

27. https://www.euro.who.int/en/health-topics/non
communicable-diseases/pages/news/news/201
2/10/depression-in-europe/depression-definitio
n. Accessed August 27, 2021.

28. Uchida S, Yamagata H, Seki T, Watanabe
Y. Epigenetic mechanisms of major depres-
sion: Targeting neuronal plasticity. Psychiatry
Clin Neurosci. 2018 Apr;72(4):212-227. doi:
10.1111/pcn.12621.

29. Hare DL, Toukhsati SR, Johansson P,
Jaarsma T. Depression and cardiovascular
disease: a clinical review. Eur Heart J.
2014 Jun 1;35(21):1365-72. doi: 10.1093/eu-
rheartj/eht462.

30. Walker ER, McGee RE, Druss BG. Mortality
in Mental Disorders and Global Disease Burden
Implications: A Systematic Review and Meta-
analysis. JAMA Psychiatry. 2015.

MEERP LTD CMI JOURNAL 1 (1), 34−49 (2020) 39



SMOKING AND NON-COMMUNICABLE DISEASES: PART I CARDIOVASCULAR DISEASES,
RESPIRATORY DISEASES, OBESITY, DEPRESSION, LIVER DISEASES
31. GBD 2016 DALYs and HALE Collaborators.

Global, regional, and national disability-
adjusted life-years (DALYs) for 333 diseases
and injuries and healthy life expectancy
(HALE) for 195 countries and territories,
1990-2016: a systematic analysis for the
Global Burden of Disease Study 2016. Lancet.
2017;390(10100):1260–1344.

32. Ribeiro JD, Huang X, Fox KR, Franklin JC.
Depression and hopelessness as risk factors
for suicide ideation, attempts and death:
meta-analysis of longitudinal studies. Br J
Psychiatry. 2018 May;212(5):279-286. doi:
10.1192/bjp.2018.27.

33. GBD 2017 Cirrhosis Collaborators. The global,
regional, and national burden of cirrhosis by
cause in 195 countries and territories, 1990–
2017: a systematic analysis for the Global Bur-
den of Disease Study 2017. Lancet Gastroen-
terol. Hepatol. 2020. Mar; 5: 245–266.

34. Singal AK, Bataller R, Ahn J, Kamath PS, Shah
VH. ACG Clinical Guideline: Alcoholic Liver
Disease. Am J Gastroenterol. 2018;113(2):175-
194. doi:10.1038/ajg.2017.469.

35. Golabi P, Fazel S, Otgonsuren M, Sayiner
M, Locklear CT, Younossi ZM. Mortality
assessment of patients with hepatocellular
carcinoma according to underlying disease and
treatment modalities. Medicine (Baltimore)
2017;96:e5904.

36. Kondo T, Nakano Y, Adachi S, Murohara T.
Effects of Tobacco Smoking on Cardiovascular
Disease. Circ J. 2019 Sep 25;83(10):1980-1985.
doi: 10.1253/circj.CJ-19-0323.

37. Frostegård J. Immunity, atherosclerosis and car-
diovascular disease. BMC Med. 2013;11:117.
Published 2013 May 1. doi:10.1186/1741-
7015-11-117.

38. Siasos G., Tsigkou V., et al. Smoking
and Atherosclerosis: Mechanisms of Dis-
ease and New Therapeutic Approaches.
Curr. Med. Chem. 2014;21:3936–3948. doi:
10.2174/092986732134141015161539.

39. Siasos G., Tsigkou V., Kokkou E., Oikonomou
E., Vavuranakis M., Vlachopoulos C.,
Verveniotis A., Limperi M., Genimata
V., Papavassiliou A.G., et al. Smoking
and Atherosclerosis: Mechanisms of Dis-
ease and New Therapeutic Approaches.
Curr. Med. Chem. 2014;21:3936–3948. doi:
10.2174/092986732134141015161539.

40. Wang Z, Wang D, Wang Y. Review Arti-
cle Cigarette smoking and adipose tissue: the
emerging role in progression of atherosclerosis.
2017:1–11. 10.1155/2017/3102737.

41. Groppelli A, Giorgi DM, Omboni S, Parati G,
Mancia G. Persistent blood pressure increase
induced by heavy smoking. J Hypertens 1992;
10: 495–499.

42. Virdis A, Giannarelli C, Neves MF, Taddei S,
Ghiadoni L. Cigarette smoking and hyperten-
sion. Curr Pharm Des. 2010;16(23):2518-25.
doi: 10.2174/138161210792062920.

43. Nicholson JP, Teichman SL, Alderman MH,
Sos TA, Pickering TG, Laragh JH. Cigarette
smoking and renovascular hypertension.
Lancet. 1983 Oct 1;2(8353):765-6. doi:
10.1016/s0140-6736(83)92298-5.

44. Tuomilehto J, Elo J, Nissmen A. Smoking
among patients with malignant hypertension.
BMJ.1982; 1:1086.

45. Zhang DY, Huang JF, Kang YY, Dou Y,
Su YL, Zhang LJ, Cheng YB, Guo QH,
Huang QF, Li Y, Wang JG. The prevalence
of masked hypertension in relation to cigarette
smoking in a Chinese male population. J
Hypertens. 2020 Jun;38(6):1056-1063. doi:
10.1097/HJH.0000000000002392.

46. Paola Primatesta, Emanuela Falaschetti, Sun-
jai Gupta, Michael G. Marmot, and Neil R.
Poulter. Association Between Smoking and
Blood Pressure. Hypertension. 2001;37:187–
193. doi.org/10.1161/01.HYP.37.2.187.

CMI JOURNAL 1 (1), 34−49 (2020) MEERP LTD 40



MEERP LTD
SHASHI K. AGARWAL, MD

47. Akpa OM, Okekunle AP, Asowata JO, Ade-
dokun B. Passive smoking exposure and the risk
of hypertension among non-smoking adults:
the 2015-2016 NHANES data. Clin Hypertens.
2021 Jan 1;27(1):1. doi: 10.1186/s40885-020-
00159-7.

48. Kojima S, Nonogi H, Miyao Y, Miyazaki S,
Goto Y, Itoh A, et al. Is preinfarction angina
related to the presence or absence of coronary
plaque rupture? Heart 2000; 83: 64–68.

49. Burke AP, Farb A, Malcom GT, Liang YH,
Smialek J, Virmani R. Coronary risk factors
and plaque morphology in men with coronary
disease who died suddenly. N Engl J Med 1997;
336: 1276–1282.

50. Sugiishi M, Takatsu F. Cigarette smoking is a
major risk factor for coronary spasm. Circula-
tion, 87 (1993), pp. 76-79.

51. Mizuno Y, Hokimoto S, Harada E, Kinoshita
K, Yoshimura M, Yasue H. Variant aldehyde
dehydrogenase 2 (ALDH2*2) in East Asians
interactively exacerbates tobacco smoking risk
for coronary spasm: Possible role of reactive
aldehydes. Circ J 2016; 81: 96–102.

52. Öberg M, Jaakkola MS, Woodward A, Peruga
A, Prüss-Ustün A. Worldwide burden of dis-
ease from exposure to second-hand smoke: a
retrospective analysis of data from 192 coun-
tries. Lancet. 2011;377(9760):139–146. doi:
10.1016/S0140-6736(10)61388-8.

53. Aune D, Schlesinger S, Norat T, Riboli E.
Tobacco smoking and the risk of heart fail-
ure: a systematic review and meta-analysis of
prospective studies. Eur J Prev Cardiol 2019;
26: 279–288.

54. Lu Y, Xu Z, Georgakis MK, Wang Z, Lin
H, Zheng L. Smoking and heart failure: a
Mendelian randomization and mediation anal-
ysis. ESC Heart Fail. 2021;8(3):1954-1965.
doi:10.1002/ehf2.13248z0.

55. O’Donnell MJ, Chin SL, Rangarajan S, et al.
Global and regional effects of potentially modi-
fiable risk factors associatedwith acute stroke in
32 countries (INTERSTROKE): a case-control
study. The Lancet. 2016;388(10046):761–775.
doi: 10.1016/s0140-6736(16)30506-2.

56. Edjoc RK, Reid RD, Sharma M, Fang J.
The prognostic effect of cigarette smok-
ing on stroke severity, disability, length
of stay in hospital, and mortality in a co-
hort with cerebrovascular disease. J Stroke
Cerebrovasc Dis. 2013;22(8):e446–454. doi:
10.1016/j.jstrokecerebrovasdis.2013.05.001.

57. Chamberlain A.M., Agarwal S.K., Folsom
A.R., Duval S., Soliman E.Z., Ambrose
M., Eberly L.E., Alonso A. Smoking and
incidence of atrial fibrillation: Results from the
Atherosclerosis Risk in Communities (ARIC)
study. Heart Rhythm. 2011;8:1160–1166. doi:
10.1016/j.hrthm.2011.03.038.

58. Tang PT, Shenasa M, Boyle NG. Ventricular
Arrhythmias and Sudden Cardiac Death. Card
Electrophysiol Clin. 2017 Dec;9(4):693-708.
doi: 10.1016/j.ccep.2017.08.004.

59. Aune D, Schlesinger S, Norat T, Riboli E. To-
bacco smoking and the risk of sudden cardiac
death: a systematic review and meta-analysis
of prospective studies. Eur J Epidemiol. 2018
Jun;33(6):509-521. doi: 10.1007/s10654-017-
0351-y.

60. Lu J.T., Creager M.A. The relationship of
cigarette smoking to peripheral arterial disease.
Rev. Cardiovasc. Med. 2004;5:189–193.

61. Pereira-da-Silva T, Napoleão P, Costa MC, et
al. Cigarette Smoking, miR-27b Downregula-
tion, and Peripheral Artery Disease: Insights
into the Mechanisms of Smoking Toxicity. J
Clin Med. 2021;10(4):890. Published 2021 Feb
22. doi:10.3390/jcm10040890.

62. Ding N, Sang Y, Chen J, Ballew SH, Kalbaugh
CA, Salameh MJ, Blaha MJ, Allison M, Heiss
G, Selvin E, Coresh J, Matsushita K. Cigarette

MEERP LTD CMI JOURNAL 1 (1), 34−49 (2020) 41



SMOKING AND NON-COMMUNICABLE DISEASES: PART I CARDIOVASCULAR DISEASES,
RESPIRATORY DISEASES, OBESITY, DEPRESSION, LIVER DISEASES

Smoking, Smoking Cessation, and Long-Term
Risk of 3 Major Atherosclerotic Diseases. J Am
Coll Cardiol. 2019 Jul 30;74(4):498-507. doi:
10.1016/j.jacc.2019.05.049.

63. Aune D, Schlesinger S, Norat T, Riboli E.
Tobacco smoking and the risk of abdominal
aortic aneurysm: a systematic review and meta-
analysis of prospective studies. Sci Rep. 2018
Oct 3;8(1):14786. doi: 10.1038/s41598-018-
32100-2.

64. Schmitz-Rixen T, Keese M, Hakimi M,
Peters A, Böckler D, Nelson K, Grundmann
RT. Ruptured abdominal aortic aneurysm-
epidemiology, predisposing factors, and
biology. Langenbecks Arch Surg. 2016
May;401(3):275-88. doi: 10.1007/s00423-016-
1401-8.

65. Kovac JR, Labbate C, Ramasamy R, Tang
D, Lipshultz LI. Effects of cigarette smok-
ing on erectile dysfunction. Andrologia. 2015
Dec;47(10):1087-92. doi: 10.1111/and.12393.
Epub 2014 Dec 29.

66. Demady D.R., Lowe E.R., Everett A.C.,
Billecke S.S., Kamada Y., Dunbar A.Y.,
Osawa Y. Metabolism-based inactivation
of neuronal nitric-oxide synthase by com-
ponents of cigarette and cigarette smoke.
Drug Metab. Dispos. 2003;31:932–937. doi:
10.1124/dmd.31.7.932.

67. Celermajer D.S., Sorensen K.E., Geor-
gakopoulos D., Bull C., Thomas O., Robin-
son J., Deanfield J.E. Cigarette smoking
is associated with dose-related and poten-
tially reversible impairment of endothelium-
dependent dilation in healthy young
adults. Circulation. 1993;88:2149–2155. doi:
10.1161/01.CIR.88.5.2149.

68. Butler R., Morris A.D., Struthers A.D. Cigarette
smoking in men and vascular responsiveness.
Br. J. Clin. Pharmacol. 2001;52:145–149. doi:
10.1046/j.0306-5251.2001.01434.x.

69. Peluffo G., Calcerrada P., Piacenza L., Pizzano
N., Radi R. Superoxide-mediated inactivation
of nitric oxide and peroxynitrite formation by
tobacco smoke in vascular endothelium: Studies
in cultured cells and smokers. Am. J. Physiol.
Hear. Circ. Physiol. 2009;296 doi: 10.1152/ajp-
heart.00930.2008.

70. Cheng YJ, Liu ZH, Yao FJ, Zeng WT, Zheng
DD, Dong YG, Wu SH. Current and former
smoking and risk for venous thromboembolism:
a systematic review and meta-analysis. PLoS
Med. 2013;10(9):e1001515. doi: 10.1371/jour-
nal.pmed.1001515.

71. Kunutsor SK, Mäkikallio TH, Seidu S, de
Araújo CGS, Dey RS, Blom AW, Laukka-
nen JA. Physical activity and risk of ve-
nous thromboembolism: systematic review and
meta-analysis of prospective cohort studies.
Eur J Epidemiol. 2020May;35(5):431-442. doi:
10.1007/s10654-019-00579-2.

72. Blondon M, Wiggins KL, McKnight B, Psaty
BM, Rice KM, Heckbert SR, Smith NL.
The association of smoking with venous
thrombosis in women. A population-based,
case-control study. Thromb Haemost. 2013
May;109(5):891-6. doi: 10.1160/TH12-10-
0732.

73. Ferri C. Strategies for reducing the risk of car-
diovascular disease in patients with chronic ob-
structive pulmonary disease. High Blood Pres-
sure Cardiovasc Prevent Off J Italian Soc Hy-
pertens. 2015;22(2):103–111.

74. Doll R, Peto R, Boreham J, Sutherland I.
Mortality in relation to smoking: 50 years’
observations on male British doctors. BMJ.
2004;328(7455):1519.

75. Siasos G., Tsigkou V., et al. Smoking
and Atherosclerosis: Mechanisms of Dis-
ease and New Therapeutic Approaches.
Curr. Med. Chem. 2014;21:3936–3948. doi:
10.2174/092986732134141015161539.

CMI JOURNAL 1 (1), 34−49 (2020) MEERP LTD 42



MEERP LTD
SHASHI K. AGARWAL, MD

76. R.S Barua, J.A Ambrose, D.C Saha, L.J Eales-
Reynolds. Smoking is associated with altered
endothelial-derived fibrinolytic and antithrom-
botic factors: An in vitro demonstration. Circu-
lation, 106 (2002), pp. 905-908.

77. Mannino DM, Buist AS. Global burden of
COPD: risk factors, prevalence, and future
trends. Lancet. 2007;370:765–773.; Global
Strategy for the Diagnosis, Management and
Prevention of COPD. Global Initiative for
Chronic Obstructive Lung Disease (GOLD)
2008.

78. Backman H, Vanfleteren L, Lindberg A, et
al. Decreased COPD prevalence in Sweden
after decades of decrease in smoking. Respir
Res. 2020;21(1):283. Published 2020 Oct 28.
doi:10.1186/s12931-020-01536-4.

79. Raherison C, Girodet PO. Epidemiology of
COPD. Eur Respir Rev. 2009Dec;18(114):213-
21. doi: 10.1183/09059180.00003609.

80. Løkke A, Lange P, Scharling H, Fabri-
cius P, Vestbo J. Developing COPD: a
25 year follow up study of the general
population. Thorax. 2006;61(11):935–939.
doi:10.1136/thx.2006.062802.

81. Lundback B, Lindberg A, Lindstrom M, Rön-
mark E, Jonsson AC, Jönsson E, Larsson LG,
Andersson S, Sandström T, Larsson K. Not 15
but 50% of smokers develop COPD? Report
from the Obstructive Lung Disease in Northern
Sweden Studies. Respir. Med. 2003;97:115–
122.

82. Yin P, Jiang CQ, Cheng KK, Lam TH, Lam
KH, Miller MR, et al. Passive smoking expo-
sure and risk of COPD among adults in China:
the Guangzhou Biobank Cohort Study. Lancet.
2007;370(9589):751–757. doi: 10.1016/S0140-
6736(07)61378-6.

83. Mouronte-Roibás C, Leiro-Fernández V,
Fernández-Villar A, Botana-Rial M, Ramos-
Hernández C, Ruano-Ravina A. COPD, emphy-
sema and the onset of lung cancer. A systematic

review. Cancer Lett. 2016 Nov 28;382(2):240-
244. doi: 10.1016/j.canlet.2016.09.002.

84. Chen W, Thomas J, Sadatsafavi M, FitzGerald
JM. Risk of cardiovascular comorbidity in pa-
tients with chronic obstructive pulmonary dis-
ease: a systematic review and meta-analysis.
Lancet Respir Med. 2015;3(8):631–639.

85. Cazzola M, Rogliani P, Calzetta L, Lauro D,
Page C, Matera MG. Targeting Mechanisms
Linking COPD to Type 2 Diabetes Mellitus.
Trends Pharmacol Sci. 2017 Oct;38(10):940-
951. doi: 10.1016/j.tips.2017.07.003.

86. Wagena EJ, Knipschild P, Huibers MJH,
Wouters EFM, van Schayck CP. The efficacy
of bupropion and nortriptyline for smoking
cessation among people who are at risk for or
have chronic obstructive pulmonary disease:
a randomizaed, placebo-controlled trial. Arch.
Int. Med. 2005;165:2286–2292.

87. Fletcher C, Peto R, Tinker C. The natural
history of chronic airflow obstruction. BMJ.
1977;1:1645–1648.

88. Chen W, Thomas J, Sadatsafavi M, FitzGerald
JM. Risk of cardiovascular comorbidity in pa-
tients with chronic obstructive pulmonary dis-
ease: a systematic review and meta-analysis.
Lancet Respir Med. 2015;3(8):631–639.

89. Tashkin D.P. Smoking Cessation in Chronic
Obstructive Pulmonary Disease. Semin.
Respir. Crit. Care Med. 2015;36:491–507. doi:
10.1055/s-0035-1555610.

90. Wu TD, Brigham EP, McCormack MC.
Asthma in the Primary Care Setting. Med
Clin North Am. 2019;103(3):435-452.
doi:10.1016/j.mcna.2018.12.004.

91. Piipari R., Jaakkola J.J., Jaakkola N.,
Jaakkola M.S. Smoking and asthma in
adults. Eur. Respir. J. 2004;24:734–739. doi:
10.1183/09031936.04.00116903.

MEERP LTD CMI JOURNAL 1 (1), 34−49 (2020) 43



SMOKING AND NON-COMMUNICABLE DISEASES: PART I CARDIOVASCULAR DISEASES,
RESPIRATORY DISEASES, OBESITY, DEPRESSION, LIVER DISEASES
92. Jamrozik E, Knuiman MW, James A, Div-

itini M, Musk AW. Risk factors for adult-
onset asthma: a 14-year longitudinal study.
Respirology. 2009 Aug;14(6):814-21. doi:
10.1111/j.1440-1843.2009.01562.x.

93. Cockcroft D.W. Environmental Causes of
Asthma. Semin. Respir. Crit. Care Med.
2018;39:12–18. doi: 10.1055/s-0037-1606219].

94. Tager IB. The effects of second-hand and di-
rect exposure to tobacco smoke on asthma and
lung function in adolescence. Paediatr Respir
Rev. 2008 Mar;9(1):29-37; quiz 37-8. doi:
10.1016/j.prrv.2007.11.006.

95. Kabir Z, Clancy L. Second-hand tobacco
smoke and allergens - double jeopardy for
childhood asthma exacerbations. Respiration.
2011;81(3):177-8. doi: 10.1159/000323057.

96. Centers for Disease Control and Prevention
(US) National Center for Chronic Disease Pre-
vention and Health Promotion (US) Office on
Smoking and Health (US) The Health Conse-
quences of Smoking—50 Years of Progress.
Centers for Disease Control and Prevention
(US); Rockville, MD, USA: 2014.

97. Hagmeyer L., Randerath W. Smoking-related
interstitial lung disease. Dtsch. Arztebl. Int.
2015;112:43–50. doi: 10.3238/arztebl.2015.0043.

98. Siemiatycki J, Karp I, Sylvestre MP, Pintos
J. Estimating the proportion of cases of lung
cancer legally attributable to smoking: a novel
approach for class actions against the tobacco
industry. Am J Public Health. 2014;104(8):e60–
6.

99. de Groot P, Munden RF. Lung cancer
epidemiology, risk factors, and prevention.
Radiol Clin North Am 2012;50:863-76.
10.1016/j.rcl.2012.06.006.

100. Adams JM. Smoking cessation - progress, bar-
riers, and new opportunities: the surgeon gen-
eral’s report on smoking cessation. JAMA.
2020. 10.1001/jama.2020.6647.

101. Bisallah CI, Rampal L, Sidik SM, Iliyasu Z,
Lye MS, Onyilo MO. Knowledge, attitude and
preventive practices regarding tuberculosis and
its predictors among HIV patients in general
hospital, Minna, north-central, Nigeria. Mal J
Med Health Sci. 2018;14(1):45–55.

102. Brake SJ, Barnsley K, Lu W, McAlinden
KD, Eapen MS, Sohal SS. Smoking upregu-
lates angiotensin-converting enzyme-2 recep-
tor: a potential adhesion site for novel coro-
navirus SARS-CoV-2 (Covid-19) J Clin Med.
2020;9(3):E841.

103. Domej W, Oettl K, Renner W. Oxidative
stress and free radicals in COPD–implications
and relevance for treatment. Int J Chron Ob-
struct Pulmon Dis. 2014;9:1207–1224. doi:
10.2147/COPD.S51226.

104. Yoshida T, Tuder RM. Pathobiology of
cigarette smoke-induced chronic obstruc-
tive pulmonary disease. Physiol Rev.
2007;87(3):1047–1082. doi: 10.1152/phys-
rev.00048.2006.

105. Zinellu E, Zinellu A, Fois AG, Carru C, Pirina
P. Circulating biomarkers of oxidative stress
in chronic obstructive pulmonary disease: a
systematic review. Respir Res. 2016;17(1):150.
doi: 10.1186/s12931-016-0471-z.

106. Maestrelli P, Saetta M, Mapp CE, Fabbri
LM. Remodeling in response to infection
and injury. Airway inflammation and hyper-
secretion of mucus in smoking subjects with
chronic obstructive pulmonary disease. Am J
Respir Crit Care Med. 2001 doi: 10.1164/ajr-
ccm.164.supplement_2.2106067.

107. Van Eeden SF, Hogg JC. Immune-modulation
in chronic obstructive pulmonary disease: cur-
rent concepts and future strategies. Respiration.
2019 doi: 10.1159/000502261.

108. Brody JS, Spira A. Chronic Obstructive Pul-
monary Disease, Inflammation, and Lung Can-
cer. Proc. Am. Thorac. Soc. 2006;3:535–538.
;. Saetta M. Airway Inflammation in Chronic

CMI JOURNAL 1 (1), 34−49 (2020) MEERP LTD 44



MEERP LTD
SHASHI K. AGARWAL, MD

Obstructive Pulmonary Disease. Am. J. Respir.
Crit. Care Med. 1999;160:S17–S20.

109. SaettaM, Di Stefano A,Maestrelli P, Ferraresso
A, Drigo R, Potena A, Ciaccia A, Fabbri LM.
Activated T-lymphocytes and macrophages in
bronchial mucosa of subjects with chronic bron-
chitis. Am. Rev. Respir. Dis. 1993;147:301–
306.

110. Song Q, Chen P, Liu XM. The role of
cigarette smoke-induced pulmonary vascular
endothelial cell apoptosis in COPD. Respir
Res. 2021;22(1):39. Published 2021 Feb 5.
doi:10.1186/s12931-021-01630-1.

111. Zbikowski SM, Jack LM, McClure JB, Deprey
M, Javitz HS, McAfee T, et al. (2011) Utili-
sation of services in a randomised trial testing
phone and web based interventions for smoking
cessation. Nocotine Tob Res: 319–27.

112. Klesges RC, Meyers AW, Klesges LM,
LaVasque M (1989) Smoking, body weight,
and their effects on smoking behavior: a
comprehensive review of the literature. Psychol
Bul; 106(2):204–30.

113. Munafo MR, Tilling K, Ben-Shlomo Y (2009)
Smoking status and body mass index: a longi-
tudinal study. Nicotine Tob Res;11(6):765–71
10.1093/ntr/ntp062.

114. Barua RS, Rigotti NA, Benowitz NL, Cum-
mings KM, Jazayeri MA, Morris PB, et al.
2018 ACC expert consensus decision pathway
on tobacco cessation treatment: a report of the
American College of Cardiology Task Force on
Clinical Expert Consensus Documents. J Am
Coll Cardiol. 2018;72(25):3332–3365.

115. Potter BK, Pederson LL, Chan SS, Aubut JA,
Koval JJ (2004) Does a relationship exist be-
tween body weight, concerns about weight, and
smoking among adolescents? An integration of
the literature with an emphasis on gender. Nico-
tine Tob Res; 6(3):397–425.

116. Sobal J, Stunkard AJ (1989) Socioeconomic
status and obesity: a review of the literature.
Psychol Bull;105(2):260–75.

117. Meyers AW, Klesges RC, Winders SE, Ward
KD, Peterson BA, Eck LH (1997) Are weight
concerns predictive of smoking cessation? A
prospective analysis. J Consult Clin Psychol;
65(3):448–52.

118. Potter BK, Pederson LL, Chan SS, Aubut JA,
Koval JJ. Does a relationship exist between
body weight, concerns about weight, and smok-
ing among adolescents? An integration of the
literature with an emphasis on gender. Nicotine
Tob Res 2004;6(3):397–425.

119. Dvorak RD, Del Gaizo AL, Engdahl RM,
Eliason CJ (2009) Tobacco use and body
mass index: mediated effects through physi-
cal inactivity. J Health Psychol; 14(7):919–23
10.1177/1359105309341005.

120. Farley CA, Hajek P, Lycett D, Aveyard P
(2012). Interventions for preventing weight
gain after smoking cessation: meta-analysis.
BMJ, 345.

121. Hofstetter A, Schutz Y, Jequier E,Wahren J. In-
creased 24-hour energy expenditure in cigarette
smokers. N Engl J Med 1986;314(2):79–82.

122. Williamson DF, Madans J, Anda RF, Kleinman
JC, Giovino GA, Byers T. Smoking cessation
and severity of weight gain in a national cohort.
N Engl J Med 1991;324:739–45.

123. Ward KD, Klesges RC, Vander Weg MW. Ces-
sation of smoking and body weight. In: Björn-
top P. ed. International textbook of obesity.
Chichester, United Kingdom: Wiley & Sons
Ltd, 2001:323–36.

124. Aubin HJ, Berlin I, Smadja E, West R (2009)
Factors associatedwith higher bodymass index,
weight concern, and weight gain in a multina-
tional cohort study of smokers intending to quit.
Int J Environ Res Public Health; 6(3):943–57.
10.3390/ijerph6030943.

125. Williamson DF, Madans J, Anda RF, Kleinman
JC, Giovino GA, Byers T. Smoking cessation
and severity of weight gain in a national cohort.
N Engl J Med 1991;324:739–45.

MEERP LTD CMI JOURNAL 1 (1), 34−49 (2020) 45



SMOKING AND NON-COMMUNICABLE DISEASES: PART I CARDIOVASCULAR DISEASES,
RESPIRATORY DISEASES, OBESITY, DEPRESSION, LIVER DISEASES
126. Ward KD, Klesges RC, Vander Weg MW. Ces-

sation of smoking and body weight. In: Björn-
top P. ed. International textbook of obesity.
Chichester, United Kingdom: Wiley & Sons
Ltd, 2001:323–36).

127. Reas DL, Nygard JF, Sorensen T (2009) Do
quitters have anything to lose? Changes in
body mass index for daily, never, and for-
mer smokers over an 11-year period (1990–
2001). Scand J Public Health, 37(7):774–7.
10.1177/1403494809344654.

128. Eliasson B. Cigarette smoking and diabetes.
Prog Cardiovasc Dis 2003;45(5):405–13.

129. Houston TK, Person SD, Pletcher MJ, Liu K,
Iribarren C, Kiefe CI. Active and passive smok-
ing and development of glucose intolerance
among young adults in a prospective cohort:
CARDIA study. BMJ 2006;332:1064–9.

130. Koster A, Leitzmann MF, Schatzkin A,
Adams KF, van Eijk JT, Hollenbeck AR,
et al. The combined relations of adi-
posity and smoking on mortality. Am J
Clin Nutr. 2008. November;88(5):1206–12.
10.3945/ajcn.2008.26298.

131. Lee K, Lee CM, Kwon HT, Oh SW,
Choi H, Park JH, Cho B. Associations of
smoking and smoking cessation with CT-
measured visceral obesity in 4656 Korean
men. Prev Med. 2012 Sep;55(3):183-7. doi:
10.1016/j.ypmed.2012.06.009.

132. Koyanagi A, Smith L, Oh H, et al. Secondhand
Smoking and Obesity Among Nonsmok-
ing Adolescents Aged 12-15 Years From
38 Low- and Middle-Income Countries.
Nicotine Tob Res. 2020;22(11):2014-2021.
doi:10.1093/ntr/ntaa053.

133. Di Angelantonio E, Bhupathiraju SN, Wormser
D, et al. ; Global BMI Mortality Collab-
oration . Body-mass index and all-cause
mortality: individual-participant-data meta-
analysis of 239 prospective studies in four
continents. Lancet. 2016;388(10046):776-786.
doi:10.1016/S0140-6736(16)30175-1.

134. Bush T, Lovejoy JC, Deprey M, Carpenter
KM. The effect of tobacco cessation on
weight gain, obesity, and diabetes risk. Obe-
sity (Silver Spring). 2016;24(9):1834-1841.
doi:10.1002/oby.21582.

135. Kos K. Cardiometabolic Morbidity and Mortal-
ity with Smoking Cessation, Review of Rec-
ommendations for People with Diabetes and
Obesity. Curr Diab Rep. 2020 Dec 8;20(12):82.
doi: 10.1007/s11892-020-01352-6.

136. Coulthard M., Farrell M., Singleton N., &
Meltzer H. (2002). Tobacco, alcohol and drug
use and mental health. London: The Stationery
Office.

137. Chang C-K, Hayes R. D., Perera G., et al.
(2011). Life expectancy at birth for people with
serious mental illness and other major disorders
from a secondary mental health care case regis-
ter in London. PLoS ONE, 6, e19590.

138. Royal College of Physicians (2013). Smoking
and mental health. Royal College of Physicians;
Retrieved from http://bit.ly/1N2GheS.

139. Jakubovski E., Varigonda A. L., Freemantle N.,
Taylor M. J., & Bloch M. H. (2015). System-
atic review and meta-analysis: Dose-response
relationship of selective serotonin reuptake in-
hibitors in major depressive disorder. American
Journal of Psychiatry, 173, 174–183.

140. Goodman E., Capitman J. Depressive
symptoms and cigarette smoking among
teens. Pediatrics. 2000;106:748–755. doi:
10.1542/peds.106.4.748.

141. Pasco J.A., Williams L.J., Jacka F.N., Ng F.,
Henry M.J., Nicholson G.C., Kotowicz M.A.,
Berk M. Tobacco smoking as a risk factor
formajor depressive disorder: Population-based
study. Br. J. Psychiatry. 2008;193:322–326.
doi: 10.1192/bjp.bp.107.046706.

142. Cabello M., Miret M., Caballero F.F., Chatterji
S., Naidoo N., Kowal P., D’Este C., Ayuso-
Mateos J.L. The role of unhealthy lifestyles in
the incidence and persistence of depression: A

CMI JOURNAL 1 (1), 34−49 (2020) MEERP LTD 46



MEERP LTD
SHASHI K. AGARWAL, MD

longitudinal general population study in four
emerging countries. Glob. Health. 2017;13:18.
doi: 10.1186/s12992-017-0237-5.

143. Kang E., Lee J. A longitudinal study on
the causal association between smoking and
depression. J. Prev. Med. Public Health.
2010;43:193–204. doi: 10.3961/jpmph.2010.43.3.193.

144. Fluharty M., Taylor A.E., Grabski M., Munafo
M.R. The Association of Cigarette Smoking
With Depression and Anxiety: A Systematic
Review. Nicotine Tob. Res. 2017;19:3–13. doi:
10.1093/ntr/ntw140.

145. Beutel M.E., Brahler E., Wiltink J., et al. New
onset of depression in aging women and men:
Contributions of social, psychological, behav-
ioral, and somatic predictors in the commu-
nity. Psychol. Med. 2019;49:1148–1155. doi:
10.1017/S0033291718001848.

146. Bandiera FC, Richardson AK, Lee DJ, He
JP, Merikangas KR. Secondhand smoke ex-
posure and mental health among children and
adolescents. Arch Pediatr Adolesc Med. 2011;
165: 332-338https://doi.org/10.1001/archpediat
rics.2011.30.

147. Jacob L, Smith L, Jackson SE, Haro JM, Shin JI,
Koyanagi A. Secondhand Smoking and Depres-
sive Symptoms Among In-School Adolescents.
Am J Prev Med. 2020 May;58(5):613-621. doi:
10.1016/j.amepre.2019.12.008.

148. Nakata A, Takahashi M, Ikeda T, Hojou M,
Nigam JA, Swanson NG. Active and passive
smoking and depression among Japanese work-
ers. Prev Med. 2008 May;46(5):451-6. doi:
10.1016/j.ypmed.2008.01.024.

149. Bandiera FC, Arheart KL, Caban-Martinez
AJ, Fleming LE, McCollister K, Dietz
NA, Leblanc WG, Davila EP, Lewis JE,
Serdar B, Lee DJ. Secondhand smoke
exposure and depressive symptoms. Psy-
chosom Med. 2010 Jan;72(1):68-72. doi:
10.1097/PSY.0b013e3181c6c8b5.

150. Kawasaki Y, Miyake Y, Tanaka K, Furukawa
S, Arakawa M. Smoking and secondhand
smoke exposure and prevalence of depressive
symptoms during pregnancy in Japan: baseline
data from the Kyushu Okinawa Maternal and
Child Health Study. Tob Induc Dis. 2017 Jul
24;15:34. doi: 10.1186/s12971-017-0139-6.

151. Han C, Liu Y, Gong X, Ye X, Zhou J. Relation-
ship between secondhand smoke exposure and
depressive symptoms: a systematic review and
dose–response meta-analysis. Int J Environ Res
Public Health. 2019; 16: 1356https://doi.org/10
.3390/ijerph16081356.

152. Royal College of Physicians (2013). Smoking
and mental health. Royal College of Physicians;
Retrieved from http://bit.ly/1N2GheS.

153. Office for National Statistics (2019). Adult
smoking habits in the UK: 2018. Office for
National Statistics; Retrieved from https://ww
w.ons.gov.uk/peoplepopulationandcommunity/
healthandsocialcare/healthandlifeexpectancies/
bulletins/adultsmokinghabitsingreatbritain/201
8 (Accessed 27 August 2019.

154. Johnston LD, O’Malley PM, Bachman JG. Na-
tional Survey Results on Drug Use from the
Monitoring the Future Study. 1975-1999. Vol-
ume 1: Secondary School Students. Rockville,
MD: National Institute on Drug Abuse, 2000.
Table D-49, p. 464.

155. Liu NH, Wu C, Pérez-Stable EJ, Muñoz RF.
Longitudinal Association Between Smoking
Abstinence and Depression Severity in Those
With Baseline Current, Past, and No History
of Major Depressive Episode in an Interna-
tional Online Tobacco Cessation Study. Nico-
tine Tob Res. 2021 Jan 22;23(2):267-275. doi:
10.1093/ntr/ntaa036.

156. Kim NH, Jung YS, Hong HP et al. Association
between cotinine-verified smoking status and
risk of nonalcoholic fatty liver disease. Liver
Int. 2018;38(8):1487–1494.

MEERP LTD CMI JOURNAL 1 (1), 34−49 (2020) 47



SMOKING AND NON-COMMUNICABLE DISEASES: PART I CARDIOVASCULAR DISEASES,
RESPIRATORY DISEASES, OBESITY, DEPRESSION, LIVER DISEASES
157. Corpechot C, Chrétien Y, Chazouillères O,

Poupon R. Demographic, lifestyle, medical and
familial factors associated with primary biliary
cirrhosis. J Hepatol. 2010;53(1):162–169.

158. Chuang SC, Lee YC, Hashibe M, Dai M, Zheng
T, Boffetta P. Interaction between cigarette
smoking and hepatitis B and C virus infec-
tion on the risk of liver cancer: a meta-
analysis. Cancer Epidemiol Biomarkers Prev.
2010;19(5):1261–1268.).

159. El-Zayadi A, Selim O, Hamdy H et al. Impact
of cigarette smoking on response to interferon
therapy in chronic hepatitis C Egyptian patients.
World J Gastroenterol. 2004;10(20):2963–
2966.

160. Silverstein P. Smoking and wound healing. Am
J Med. 1992;93(1A):22S–24S.

161. Pungpapong S, Manzarbeitia C, Ortiz J et
al. Cigarette smoking is associated with an
increased incidence of vascular complications
after liver transplantation. Liver Transpl.
2002;8(7):582–587.

162. Dam MK, Flensborg-Madsen T, Eliasen M,
Becker U, Tolstrup JS. Smoking and risk of
liver cirrhosis: a population-based cohort study.
Scand J Gastroenterol. 2013May;48(5):585-91.
doi: 10.3109/00365521.2013.777469.

163. Lee Y-CA, Cohet C, Yang Y-C, Stayner L,
Hashibe M, Straif K. Meta-analysis of epi-
demiologic studies on cigarette smoking and
liver cancer. Int J Epidemiol. 2009;38(6):1497–
1511.

164. Abdel-Rahman O, Helbling D, Schöb O, et al.
Cigarette smoking as a risk factor for the de-
velopment of and mortality from hepatocellular
carcinoma: An updated systematic review of
81 epidemiological studies. J Evid Based Med
2017;10:245-54. 10.1111/jebm.12270.

165. Wang L-Y, Chen C-J, Zhang Y-J et al. 4-
Aminobiphenyl DNA damage in liver tissue of
hepatocellular carcinoma patients and controls.
Am J Epidemiol. 1998;147(3):315–323.

166. Wang B, Zhang Y, Xu D et al. Meta-analysis
on the relationship between tobacco smoking,
alcohol drinking and p53 alteration in caseswith
esophageal carcinoma [in Chinese]. Zhonghua
Liu Xing Bing Xue Za Zhi. 2004;25(9):775–
778.

167. Rocco A, Compare D, Angrisani D, San-
duzzi Zamparelli M, Nardone G. Alcoholic
disease: liver and beyond. World J Gas-
troenterol. 2014 Oct 28;20(40):14652-9. doi:
10.3748/wjg.v20.i40.14652.

168. National Institute on Alcohol Abuse and Al-
coholism (NIAAA). Alcohol and Tobacco. Al-
cohol Alert (No. 39). Rockville, MD: NIAAA,
1998.

169. DiFranza JR, Guerrera MP. Alcoholism and
smoking. J Stud Alcohol. 1990 Mar;51(2):130-
5. doi: 10.15288/jsa.1990.51.130.

170. Rybak D, Fallon MB, Krowka MJ et al. Pul-
monary Vascular Complications of Liver Dis-
ease Study Group. Risk factors and impact of
chronic obstructive pulmonary disease in can-
didates for liver transplantation. Liver Transpl.
2008;14(9):1357–1365.

171. Duvoux C, Delacroix I, Richardet J-P et al.
Increased incidence of oropharyngeal squa-
mous cell carcinomas after liver transplanta-
tion for alcoholic cirrhosis. Transplantation.
1999;67(3):418–421.

172. Pungpapong S, Manzarbeitia C, Ortiz J et
al. Cigarette smoking is associated with an
increased incidence of vascular complications
after liver transplantation. Liver Transpl.
2002;8(7):582–587.

173. Leithead JA, Ferguson JW, Hayes PC.
Smoking-related morbidity and mortality
following liver transplantation. Liver Transpl.
2008;14(8):1159–1164.

CMI JOURNAL 1 (1), 34−49 (2020) MEERP LTD 48



MEERP LTD
SHASHI K. AGARWAL, MD

How to cite this article: Agarwal S.K, MD 
Smoking and Non-Communicable Diseases: 
Part I Car-diovascular Diseases, Respiratory 
Diseases, Obesity, Depression, Liver Diseases. 
Clinical Medicine Insights. 2020;268−283. 
https://doi.org/ 10.52845/CMI/2020-1-1-06

MEERP LTD CMI JOURNAL 1 (1), 34−49 (2020) 49


	Introduction
	Discussion
	Conclusion



