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Abstracts: Background & objectives: Smoking has been found to harm nearly every bodily organ and organ 
system in the body and diminishes a person’s overall health Smoking is one of the most preventable causes of 
death in our society. Smoking affect the blood characteristics as well that leads to death .Therefore, in the 
present study we intended to determine the effect of Cigarette smoking on Haemoglobin and RBC count and 
RDW. Methods: A cross-sectional study was conducted on 100 healthy male subjects age between 20 to 50 year, 
out of 50 were non-smoker and 50 were smokers. The subjects who suffered any diseases were excluded. HB 
concentration, RBC count and RDW were compared between two groups. Results:  Study shows that Hb 
concentration, RBC count and RDW were insignificantly higher in smokers than non-smoker. Conclusion: 
Smoking affect the blood characteristics as well that leads to death. Our study showed that smoking had adverse 
effect on blood parameter and that is injurious to health. 
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Introduction: 
Smoking in India has been known since at least 
2000 BC when cannabis was smoked and is first 
mentioned in the Atharvaveda, which dates back a 
few hundred years BC. According to the World 
Health Organization (WHO), India is home to 12% 
of the world’s smokers.1 According to the study, "A 
Nationally Representative Case-Control Study of 
Smoking and Death in India", tobacco was 
responsible for 1 in 5 of all male deaths and 1 in 20 
of all female deaths in the country by 2010. This 
means approximately 1 million Indians were died 
annually from smoking by 2010. 2 

Smoking has been found to harm nearly every 
bodily organ and organ system in the body and 
diminishes a person’s overall health. Smoking is a 
major risk factor for heart attacks, strokes, chronic 
obstructive pulmonary disease (COPD), 
emphysema, and cancer (particularly lung cancer, 
cancers of the larynx and mouth, esophageal 
cancer and pancreatic cancer..In addition to 
cigarettes and cigars, other forms of tobacco 
include smokeless tobacco (also called chewing 
tobacco, snuff, and snus), pipes, hookahs 
(waterpipes), bidis, and kreteks.  

Cigarettes, cigars, and other tobacco products vary 
widely in their content of nicotine, cancer-causing 
substances, and other toxicants. In a cigarette 
(which contains 0.49 to 0.89gram of tobacco), the 
nicotine content can vary between 13.79 and 22.68 
milligrams per gram of dry tobacco.3,4 Smoking 
affect the blood characteristics as well that leads to 
death. Some earlier studies relationship between 
smoking and red blood cell was found in smokers. 5 

Some scientists suggested that increase in 
haemoglobin level in blood of smokers could be a 
compensatory mechanism. However, some were of 
view that smoking does not increase in 
haemoglobin level in all smokers and this relates to 
tolerance potential of individual to different kind of 
diseases. Moreover, episodic duration of smoking 
and age of individual might have changed the 
adverse effects of smoking on blood characteristics 
of human being. 
Red blood cell distribution width (RDW) is a 
measurement of the variability in size of circulating 
erythrocytes.RDW is generally used for the 
differential diagnosis of anemia.6 Higher RDW was 
found to be a strong and independent predictor of 
increased risk of mortality and adverse 
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cardiovascular outcomes The present study was 
carried out a comparative analysis of blood 
haematology parameter of male smokers and non-
smokers.. 
Material and Methods: 
After clearance from the institutional human ethics 
committee, 100 healthy male ages between 20 to 
50 year with informed written consent were 
selected for study. Both smokers and controls 
(non-smokers) were hospital employees and 
people from surrounding areas of GMERS medical 
college, Gotri, Baroda. Male normotensives, non 
diabetic’s smokers with frequency of 5 or more 
cigarette per day with more than 2 year duration of 
smoking will be selected for study. Method:. Five 
millilitres of venous blood was withdrawn with 
minimum stasis into a clean disposable syringe 5 
ml. The blood samples were stored in EDTA bulb. 
Hb concentration, RBC count and RDW were done 
using CBC Automatic Analyzer in pathology 
laboratory 
Statistical Analysis: Unpaired t’ test of Microsoft 
excel 2007 was used to comparison of two groups. 
P value less than 0.05 was considered as 
significant. 
Result: 50healthy male non smokers and 50 male 
smokers were participated in this study, Hb 
concentration, RBC count and RDW were 
compared in both group. There were insignificant 
different in age, height and weight in smokers and 
non-smokers (Table-1). We observed insignificantly 
high Hb concentration, RBC count and RDW in 
smokers (13.85 ±1.39, 4.99 ±0.7615.79 ±4.27) ,  
compared to non-smokers(13.35 ±1.2, 4.73 ±0.79 
and 15.3 ±1.58). 
Table1: Mean and SD values for age, height, 
weight in smokers and non-smokers 

 Smokers Non -

smokers 

P-value 

Age 39.26±11.61 36.66±12.56 p value 

>0.05 

Height 166.5±6.95 167.66±6.80 p value 

>0.05 

Weight 57.29±6.70 59.82±9.43 p value 

>0.05 

 
Table 2: Hb concentration, RBC count and RDW 
(Red cell distribution width) in Smokers and Non-
smokers groups. 

Parameter Smokers  Non-

Smokers 

P-value 

Hb 

concentration 

13.85 

±1.39 

13.35 

±1.2 

p value 

>0.05 

RBC count 4.99 

±0.76 

4.73 

±0.79 

p value 

>0.05 

RDW 15.79 

±4.27 

15.3 

±1.58 

p value 

>0.05 

 
(* Non sugnificant p value >0.05) 
 

Discussion: 
 We observed insignificantly high Hb concentration, 
RBC count and RDW in smokers compared to non-
smokers. Rashmi Gitte7 observed   that in smoker’s 
haemoglobin concentration and RBC count     
increasing significantly. Increase in haemoglobin 
concentration of smokers supported by the 
findings of Tirlapur VG et al.8 They evaluated 230 
healthy subjects and compared them with 66 light 
smokers and 50 heavy smokers. They divided 
subjects into three groups: group1 (20-39 years), 
group2 (40-59 years) & group3 (60-75 years). The 
mean haemoglobin concentration for non-smokers 
is 13.80 g/dl and for light and heavy smokers is 
14.60 g/dl for group. Tarzi IS et al9 evaluated the 
effect of cigarette smoking on diagnostic reliability 
of HbA2. A total of 2,867 (654 smokers and 2,213 
non-smokers) male subjects were involved in 
study. The result showed a significant increase in 
RBC count and haemoglobin concentration in 
smokers. 
According to Galea G and Davidson RJ10 smoking is 
a cause of disease and death to present 
generation. They had undertaken study to 
establish the hematological changes associated 
with cigarette smoking in 20 heavy smokers. Highly 
significant difference was observed in haemoglobin 
concentration of smokers and non-smokers. The 
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mean haemoglobin concentration for non-smokers 
was 13.9 g/dl and heavy smokers were 14.6 g/dl. 
Their study showed that cigarette smoking has 
several deleterious effects on properties of blood 
flow. Cigarette smoke contains carbon monoxide. 
The carbon monoxide forms COHb which interferes 
with oxygen transport and utilization. Chronic mild 
elevation of COHb is common cause of mild 
polycythaemia.11Cigarette smoke results in 
numerous pathologic effects including changes in 
the central and peripheral airways, capillaries and 
the immune system. Smoking reduces tissue 
oxygen delivery and stimulates erythropoiesis.12 
Kurtoğlu E et al13 observed that that the mean 
RDW values were higher in smokers than in non-
smokers (13.9±1.2 vs.13.1±0.8, 
p<0.0001).Significant positive correlations between 
RDW and number of cigarettes smoked per day 
and between RDW and duration of smoking were 
identified (r=0.565 and r=0.305, 
respectively).Exposure to greater oxidative stress 
may be yet another potential contributing 
pathophysiologic mechanism linking higher RDW 
with smoking. A relationship between  smoking 
and higher oxidative stress has been estab-lished.14 

It has been shown that oxidized RBCs lose their 
flexibility owing to a loss of lipid asymmetry and 
cytoskeleton rearrangement, causing them to be 
more rigid and thus develop 
anisocytosis.15Adrenergic activation caused by 
smoking may also affect bone mar-row response, 
thus resulting anisocytosis.16 

Conclusion: 
Our study shows that that Hb concentration, RBC 
count and RDW were insignificantly higher in 
smokers than non-smoker. Smoking has been 
found to harm nearly every bodily organ and organ 
system in the body and diminishes a person’s 
overall health Smoking is one of the most 
preventable causes of death in our society.Smoking 
affects the blood characteristics as well that leads 
to death Early cessation of smoking is beneficial 
and prevents hazards of complication of smoking. 
 
 
 
 
 

 
Acknowledgment:  
We sincerely acknowledge laboratory staff of 
pathology department of GMERS medical college, 
Gotri,Vadodara. 

References:  
1. 1.Http://environment.about.com/od/healthen

vironment/a/smoking_deaths.htm 
2. Seema Singh (14 February 2008)."‘1 mn Indian 

smokers will die every year’". Livemint. 
Retrieved 2 May 2013. 

3. Djordjevic MV, Doran KA. Nicotine content and 
delivery across tobacco products. Handbook of 
Experimental Pharmacology 2009; 192:61–82. 

4. Counts ME, Morton MJ, Laffoon SW, Cox RH, 
Lipowicz PH. Smoke composition and 
predicting relationships for international 
commercial cigarettes smoked with three 
machine-smoking conditions. Regulatory 
Toxicology and Pharmacology 2005; 41(3):185–
227.  

5. Tarazi IS, Sirdah MM, Jeadi EI, Alhaddad RM.  
Doescigarette smoking affect the diagnostic 
reliability of hemoglobin a2d2 (HbA2). J Clin 
Lab Ana 2008; 22:119–12 

6. Tefferi A, Hanson CA, Inwards DJ. How to 
interpret and pursue an abnormal complete 
blood cell count in adults. Mayo Clin Proc. 
2005; 80(7):923–936. 

7. Rasmi G.Haemoglobin concentration and RBC 
count in smokers of Andhra Region.NJIRM 
2012; Vol.3 (1) jan-march ,30-33. 

8. Tirlapur VG, Gicheru K, Charilambous BM, 
Evans P J, Mir M A. Packed cell volume, 
haemoglobin, and oxygen saturation changes 
in healthy smokers and non-smokers. Thorax 
1983; 38:785787. 

9. 9 Tarzi I S, Sirdah MM, Jeadi HE, Haddad R M. 
Does cigarette smoking affect the diagnostic 
reliability of haemoglobin HbA2. Journal of 
Clinical Laboratory Analysis. 2008; 22(2):119-
122.  

10. Galea G and Davidson R J . Haematological and 
haemorheological changes associated with 
cigarette smoking. J Clin Pathol 1985; 38:978-
984. 

11. Halbrook J H. In Harrison’s principal of Internal 
Medicine. Edited by Fauci, Braunwald, 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Kurto%C4%9Flu%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23703554
http://environment.about.com/od/healthenvironment/a/smoking_deaths.htm
http://environment.about.com/od/healthenvironment/a/smoking_deaths.htm


Original Article                                                       International Journal of Basic and Applied Physiology 
 

INT J BASIC APPL PHYSIOL.,5(1),2016 
INT J BASIC APPL PHYSIOL.,5(1),2016 
 

 
Int J Basic Appl Physiol.,5(1),2016 121 

 

Isselbacher, Wilson Martin, Kasper, Hauser, 
Longo. Edn 14, McGraw-Hill Publication 1998 
pp2516-2519. 

12. Sherman CB. The health consequences of 
cigarette smoking – pulmonary Diseases. The 
Medical Clinics of North America. 1992:355-
375.  

13. Kurtoğlu E,Aktürk E, Korkmaz H, Sincer I, Yılmaz 
M, Erdem K, Celik A, Ozdemir R.Elevated red 
blood cell distribution width in healthy 
smokers. Türk Kardiyol Dern Arş - Arch Turk 
Soc Cardiol 2013;41(3):199-206.. 
PMID:23703554. 

14. Carnevali S, Petruzzelli S, Longoni B, Vanacore 
R, Barale R, Cipollini M, et al. Cigarette smoke 
extract induces oxidative stress and apoptosis 
in human lung fibroblasts. Am J Physiol Lung 
Cell Mol Physiol 2003; 284:L955-63.  

15. Minetti M, Agati L, Malorni W. The 
microenvironment can shift erythrocytes from 
a friendly to harmful behavior pathogenetic 
implications for vascular diseases. Cardiovasc 
Res 2007;75:21-8.  

16. Mladenovic J, Adamson JW. Adrenergic 
modulation of erythpoiesis: in vitro studies of 
colony-forming cells in normal and 
polycythaemic man. Br J Haematol 
1984;56:323-32 

 

 

 

Disclosure: No conflicts of interest, financial, or 
otherwise are declared by authors 
 

 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Kurto%C4%9Flu%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23703554
http://www.ncbi.nlm.nih.gov/pubmed/?term=Akt%C3%BCrk%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23703554
http://www.ncbi.nlm.nih.gov/pubmed/?term=Korkmaz%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23703554
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sincer%20I%5BAuthor%5D&cauthor=true&cauthor_uid=23703554
http://www.ncbi.nlm.nih.gov/pubmed/?term=Y%C4%B1lmaz%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23703554
http://www.ncbi.nlm.nih.gov/pubmed/?term=Y%C4%B1lmaz%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23703554
http://www.ncbi.nlm.nih.gov/pubmed/?term=Erdem%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23703554
http://www.ncbi.nlm.nih.gov/pubmed/?term=Celik%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23703554
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ozdemir%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23703554
http://www.ncbi.nlm.nih.gov/pubmed/23703554

