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ABSTRACT… Objective: To evaluate the changes in hematological parameters in healthy male smokers. Study Design: 
Descriptive Cross - Sectional study. Setting: HITEC – IMS Taxila. Period: December 2021 to May 2022. Material & Methods: 
Hematological Parameters including complete blood counts (WBC, RBC, Hb, MCV, MCH, MCHC, HCT, RDW, PLT), Differential 
Leukocyte Count, ESR and PT, APTT were done in each case. The data were entered and analyzed on SPSS version 22. 
Results: Mean age of smokers was 28.72 ± 6.79 years while mean age of non-smokers was 30.63 ± 6.73 years. Duration of 
smoking was between 4 to 28 years and number of cigarettes was between 5 to 50 / day. Among hematological parameters; 
WBC count, Lymphocyte count, RBC count, hemoglobin, MCV, MCH and ESR were significantly raised; while neutrophil 
count was significantly low in smokers as compared to non-smokers. It was also observed that values of WBC count and 
prothrombin time were significantly higher in individuals with a smoking history of more than 10 years. Conclusion: In 
conclusion, smoking has adverse effects on the various hematological parameters that have been reported to be associated 
with a greater risk for developing hazardous effects on health. So, we suggest that physicians should evaluate their patients 
at every visit and strictly recommend them early cessation of smoking so that we could prevent our young generation from 
future ailments. 
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INTRODUCTION
Tobacco smoking is an independent leading cause 
of death worldwide and it has created major health 
challenges in population.1 Tobacco smoking has 
been one of the most common addictions of all 
ages. It has been reported that tobacco smoking 
is an important etiological factor for various 
chronic illnesses, including infections, cancers, 
heart diseases, and respiratory diseases.2 
According to World Health Organization there 
are about 2.4 billion people addicted to tobacco 
in different forms like chewing, snuffling and 
dipping.3 WHO has estimated that in 2030 deaths 
due to tobacco will reach to 8.3 million while till 
the end of 21st century it will cause one billion 
deaths worldwide.4 In Pakistan overall 19.1% 
(23.9 million) of adult population are current 
users of different tobacco products among them, 
10.5% are cigarette smokers.5 Tobacco smokers 

are exposed to numerous injurious chemicals 
including nicotine, carbon monoxide and other 
gaseous elements out of which Nicotine is the 
main addictive and stimulant agent. These 
chemical substances have negative effects on 
almost every organ system of the human body 
specifically respiratory, cardiovascular system and 
gastrointestinal system.6 It has been reported that 
smoking produces negative effects on different 
hematological parameters such as hemoglobin 
(Hb) concentration, red blood cell count 
(RBC), MCV, MCH, WBC count, platelet counts, 
clotting profile and ESR5 resulting in systemic 
inflammation. Smoking is also responsible for 
platelet aggregation and alteration in clotting 
profile due to which viscosity of blood increases 
that results in atherosclerosis and myocardial 
infarction.6,7 Studies have shown that some of 
these changes are transitory, and reversible on 
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cessation of smoking. 17-30% of cardiovascular 
diseases are caused by cigarette smoking which 
is considered to be a preventable cause.5 So, 
the aim of our study is to evaluate the changes 
in hematological parameters due to tobacco 
cigarette smoking in healthy male individuals at 
HITEC – IMS Taxila. 

MATERIAL & METHODS
It was a Descriptive Cross - Sectional Study with 
comparison groups, conducted in Department of 
Pathology, HITEC – IMS Taxila. Duration of study 
was 06 months after approval of synopsis from 
Institutional Review Board (HITEC-IRB-11-2021). 
Total 114 healthy young adult male subjects, 
aged 20-40 years, were included in this study 
out of which 60 were healthy young adult male 
smokers (n=60) and rest were nonsmokers 
as control (n=54). Assuming the expected 
population standard deviation to be 2.03, and a 
population size of 1000, the study would require 
a sample size of 60 to estimate a mean with 95% 
confidence and precision of 0.5.8 Hematological 
Parameters including complete blood counts 
(WBC count with Differential Leukocyte Count, 
RBC, Hb, MCV, MCH, MCHC, HCT, RDW, PLT on 
fully automated hematology analyzer, ESR and 
PT, APTT were done in each case. 

We also divided smokers into two groups for the 
comparison of hematological parameters on the 
basis of duration of smoking. These two groups 
were comprised of smokers with smoking history 
less than and more than ten years. Informed 
consent was taken from all the participants. 
Subjects not giving consents, having chronic 
illness, COVID positive in last 3 months, on 
anticoagulant therapy, taking hematinics or on 
any other prolonged medication and individuals 
consuming tobacco in any other form were 
excluded from the study. Medical history and 
other relevant information were collected 
from subjects by personal interview. Data was 
analyzed by using Statistical Package of Social 
Sciences (SPSS) version 22. Descriptive statistics 
was calculated for demographic data. Mean and 
standard deviation were calculated for numerical 
parameters. Independent sample t-test was 
applied for comparing hematological values 

between smokers and nonsmokers and P value 
≤ 0.05 was considered significant.

RESULTS
The mean age of smokers was 28.72 years ± 
6.79 ranging from 21 to 40 years while mean age 
of non-smokers was 30.63 years ± 6.73 ranging 
from 20 to 40 years. Duration of smoking was 
between 4 to 28 years and number of cigarettes 
was between 5 to 50 / day.

Table-I shows comparison of hematological 
parameters between smokers and nonsmokers.  
Among these WBC count, Lymphocyte count, 
RBC count, hemoglobin, MCV, MCH and ESR 
were significantly raised; while neutrophil count 
was significantly low in smokers as compared 
to non-smokers. Rest of the parameters did not 
show any significant difference. 

Table-II shows comparison of hematological 
parameters between two group of smokers with 
smoking history less than and more than ten 
years. There was significant difference between 
number of cigarettes smoked among both groups 
(p ≤ .001). Mean value of number of cigarettes 
smoked in more than ten years group was 18.2 
± 10.35 while in less than ten years was 12.5 
± 5.23. WBC count and prothrombin time were 
significantly raised in individuals with smoking 
history of more than 10 years.

DISCUSSION
This study was conducted because trend of 
cigarette smoking in young healthy adults, is 
rising progressively. Smoking is a well-known 
high-risk factor for many diseases including 
cardiovascular diseases, inflammation, stroke, 
coagulopathies, and respiratory diseases. 
Smoking also promotes carcinogenesis in 
several organs.9,10 Adverse effects of smoking 
on hemopoietic system have been evaluated 
in various studies previously. In our study, we 
also explored the effects of smoking on several 
hematological indices. We think that impact of 
smoking on individuals without any history of 
chronic disease can be seen at an earlier stage 
which could help to lessen forthcoming ailments 
by providing awareness to such personages.
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Our study confirmed that there is increased 
leukocytosis in smokers as compared to control 
groups (p-value 0.02). However, neutrophil 
count in smokers was lower (p value 0.001) and 
Lymphocyte count was higher (p-value 0.001) as 
compared to control group, while a similar study of 
Lymperaki et.al11 illustrates a drift for granulocyte 
rise against lymphocytes in active smokers. 
Reports on different hematological investigations 

associated to smoking are not constant. Aula and 
Qadir established significant rise in leukocytes, 
neutrophils, eosinophils, basophils, lymphocytes 
and monocytes in smokers relative to the control 
group of non-smokers.12,13 On the other hand, 
Kastelein et. al14 demonstrated no noteworthy 
difference in values of neutrophils in middle-aged 
smokers and non-smokers. Overall, all studies 
illustrates that there is a headstrong effect of 

Hematological Parameters Smokers (n= 60)
Mean ± SD

Non-Smokers (n= 54)
Mean ± SD P-Value

WBC (x109/L) 8.13 ± 1.53 7.44 ± 1.58 .02*
Neutrophils (%) 54.32 ± 11.57 59.52 ±7.55 .001*
Lymphocyte (%) 37.08 ± 10.32 31.35 ± 6.98 .001*
Monocyte (%) 5.70 ± 2.27 6.19 ± 2.27 .26
Eosinophils (%) 3.25 ± 1.28 3.09 ± 1.23 .51
RBC (x1012/L) 5.18 ± 0.41 4.99 ± 0.43 .02*
Hb (g/dL) 15.55 ± 0.87 14.98 ± 0 .78 .001*
HCT (%) 44.05 ± 4.13 43.37 ± 2.64 .30
MCV (fL) 91.22 ± 8.98 83.92 ± 8.05 .001*
MCH (pg) 32.17 ± 2.86 29.12 ± 1.96 .001*
MCHC (g/dL) 34.30 ± 2.97 33.50 ± 1.15 .07
Platelet count (x109/L) 236.97 ± 49.13 234.52 ± 65.17 .82
PT (sec) 14.30 ± 0.79 14.22 ± 0.42 .52
APTT (sec) 32.18 ± 0.75 32.05 ± 0.23 .23
ESR mm/at Ist Hr 11.50 ± 8.38 6.61 ±1.79 .001*

Table-I. Hematological parameters in smokers and non smokers
*Significant p value (≤ 0.05)

Hematological Parameters
Smoking history

≤10 years (n= 36)
Mean ± SD

Smoking history
>10 years (n= 24)

Mean ± SD
P-Value

WBC (x109/L) 7.81 ± 1.42 8.60 ± 1.59 .04*
Neutrophils (%) 52.42 ± 10.68 57.17 ± 12.49 .12
Lymphocyte (%) 38.86 ± 10.36 34.42 ± 9.86 .10
Monocyte (%) 5.56 ± 2.08 5.92 ± 2.55 .55
Eosinophils (%) 3.19 ± 1.26 3.33 ± 1.34 .68
RBC (x1012/L) 5.15 ± 0.39 5.22 ± 0.45 .53
Hb (g/dL) 15.57 ± 0.85 15.54 ± 0 .91 .90
HCT (%) 44.75 ± 4.53 43.00 ± 3.27 .10
MCV (fL) 90.69 ± 8.73 91.99 ± 9.48 .58
MCH (pg) 32.52 ± 2.85 31.65 ± 2.86 .25
MCHC (g/dL) 34.11 ± 2.86 34.58 ± 3.18 .55
Platelet count (x109/L) 244.50 ± 40.77 225.67 ± 58.65 .14
PT (sec) 14.14 ± 0.59 14.54 ± 0.98 .05*
APTT (sec) 32.08 ± 0.65 32.33 ± 0.87 .20
ESR mm/at Ist Hr 11.86 ± 8.40 10.95 ± 8.49 .68

Table-II. Comparison of hematological parameters between 2 groups of smokers 
(more than 10 years and less than 10 years)

*Significant p value (≤ 0.05)
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smoking on TLC. Chronic tissue damage may 
be a possible mechanism for the increased total 
leucocyte count in smokers.

We also considered Differential leucocyte counts 
important in smokers because the link of cigarette 
smoking with TLC has been established in various 
studies but its influence on the DLC is a matter of 
debate. Conferring to some investigators, effect 
of smoking on differential count is not constant 
and current smoking behavior has an influence 
on it. Some studies illustrate that neutrophil 
count increases and lymphocyte decreases, 
while few studies have shown that both these 
counts increase.13,15 Our findings discovered 
that the lymphocyte count increased from a 
mean value of 31.5% in non-smokers to 37.08% 
in smokers, which was found to be statistically 
highly significant (P-value 0.001) (Table-I). 
Amongst other parameters, neutrophil count was 
decreased in smokers than non-smokers and 
this difference was also highly significant (p-value 
0.001). No significant change was observed in 
eosinophils, basophils and monocytes count.

In our study we observed that subjects having 
more than ten years of smoking history showed 
significantly raised TLC (P-value 0.02) (Table-
II). This clearly shows that with subsequent 
increase in number and duration of smoking, 
the inflammatory impacts of smoking affect 
the human body and possibly may lead to 
irreparable alterations. Smoking has an irritant 
effect on the respiratory tract consequential of 
chronic inflammation.15 Increased WBC counts 
and altered WBC functions can result in direct 
damage to epithelial and endothelial surfaces 
and/or impact on increase in cytokine levels 
(especially IL-6) caused by products of cigarette 
smoke.13

Apart from TLC and DLC, Erythrocyte 
sedimentation rate is also a marker of 
inflammation. We also studied ESR in smokers 
and compared our data with control group. ESR 
remained highly significant in our study among 
smokers with P value 0.001 (Table-I). Our study 
also showed linear correlation of ESR with number 
of cigarettes per day, however we observed no 

significant correlation of ESR with number of 
pack years (Table-II). These findings are similar 
as Islam et al. and Rashmi et al. which says ESR 
values show a highly significant rise (P < 0.01) in 
smokers as compared to non-smokers.16

In our study groups, we also observed a higher 
hemoglobin concentration and higher RBC 
counts in smokers than the control subjects. 
This observation is in consonance with previous 
studies.17,18 In our study we also detected that 
among smokers, the hemoglobin concentration 
and RBC count gets significantly high as the 
intensity of smoking increases. Whitehead et. al 
and ANANDHA et.19 Al, observed similar effects 
in their study that hemoglobin concentration and 
hematocrit were significantly increased in those 
smoking more than 10 cigarettes per day. Similarly, 
when we compared smokers and nonsmokers, 
MCV and MCH were raised significantly   in 
smokers which is again in compliance with the 
literature.18 In contrary Asif et al.7 found rise in 
MCV and fall in MCH and MCHC levels in smokers 
as compared to controls in his research. Elevated 
levels of MCV in our study depicts that subject 
might suffer from megaloblastic, hemolytic, 
pernicious or macrocytic anemia which is typically 
caused by B12 or folic acid deficiency.7

Our study showed no substantial influence on 
platelets count which is also in compliance to 
the literature.20 The present results were not 
in agreement with the findings identified by 
Ghahremanfard et al.,20 who determined that, 
the mean platelet count was significantly raised 
in adult smokers than in adult non-smokers. A 
study done by Mustafa in 2018 and a study by 
Metta in 2015 revealed that smoking considerably 
reduced platelet count in chronic smokers.21,22 
Concerning Prothrombin (PT) and Activated 
Partial Thromboplastin Time (APTT), our study 
revealed that, when compared to the non-smokers 
the mean PT was significantly lower in smokers 
having more than 10 years of smoking duration 
and with increasing the quantity of cigarettes 
per day (Table-II). The significant decrease in PT 
value was in conformity with the results acquired 
by Akpotuzor et al20, who stated that, smokers 
have considerably lower mean prothrombin time 
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(PT) values when compared to the control group. 
On the other hand, our study results regarding PT 
value were not in the agreement with the results 
of Al-Dahr study20, and Metta S et.al22, which 
reported that no significant change in PT is found 
between two groups. Regarding the results of the 
APTT no statistically significant difference was 
found between smokers and non-smokers in our 
study which is consistent with previous literature.20 
In concordance to our study, literature shows that 
cigarette smokers have lower platelet counts and 
shorter PT values, as compared to non-smokers 
which possibly can lead to hypercoagulable 
state. This hypercoagulable state could possibly 
result in thrombosis later on. Cigarette smoke 
seems to play a momentous role in coagulation 
factors malfunction and literature shows that 
hemostasis can lead to reduced tissue factor 
pathway inhibitor expression and raised plasma 
fibrinogen levels compared to non-smokers.23

CONCLUSION
It is concluded that smoking has adverse effects 
on the various hematological parameters like 
hemoglobin concentration, red blood cells count, 
hematocrit, WBC counts, neutrophil counts, mean 
corpuscular volume, ESR and prothrombin time. 
These changes have a greater risk for developing 
atherosclerosis, chronic obstructive pulmonary 
disease and/or cardiovascular diseases. 

So, keeping all this in mind we suggest that 
physicians should evaluate their patients at each 
and every visit and strictly recommend them 
cessation of smoking by making them aware 
about hazardous effects of smoking on their 
health. Even though public awareness about 
harmful effects of smoking has been raised up 
substantially, still more struggle is needed on 
community level so that we could prevent our 
young generation from future ailments.
Copyright© 02 Jan, 2023.

REFERENCES
1. Asif M, Karim S, Umar Z, Malik A, Ismail T, Chaudhary 

A, et al. Effect of cigarette smoking based on 
hematological parameters: Comparison between 
male smokers and non-smokers. Turkish Journal of 
Biochemistry/Turk Biyokimya Dergisi. 2013; 38(1):75-
80.

2. Aula FA, Qadir FA. Effects of cigarette smoking on 
some immunological and hematological parameters 
in male smokers in Erbil city. Jordan Journal of 
Biological Sciences. 2013; 147(624):1-8.

3. Okafor I, Okoroiwu H. Effects of tobacco cigarette 
smoking on some hematological parameters of male 
cigarette smokers in Southern Nigeria. Asian Journal 
of Medicine and Health. 2017; 5(3):1-6.

4. Saqib MAN, Rafique I, Qureshi H, et al. Burden of 
tobacco in Pakistan: Findings from Global Adult 
Tobacco Survey 2014. Nicotine Tob Res. 2019; 
21(1):136. doi:10.1093/ntr/ntx282

5. Aftab K, Al Shammari M. Impact of nicotine on 
hematological parameters and its comparative 
studies on active and passive smokers. European 
Journal of Pharmaceutical and Medical Research. 2015; 
2(6):79-82.

6. İnal B, Hacıbekiroglu T, Cavus B, Musaoglu Z, Demir 
H, Karadag B. Effects of smoking on healthy young 
men’s hematologic parameters. Northern clinics of 
Istanbul. 2014; 1(1):19.

7. Malenica M, Prnjavorac B, Bego T, Dujic T, Semiz 
S, Skrbo S, et al. Effect of cigarette smoking on 
haematological parameters in healthy population. 
Medical Archives. 2017; 71(2):132.

8. Dhand NK, Khatkar MS. Statulator: An online statistical 
calculator. Sample Size Calculator for Estimating a 
Single Proportion. 2014.

9. Waseem SM, Alvi AB. Correlation between anemia 
and smoking: Study of patients visiting different 
outpatient departments of Integral Institute of 
Medical Science and Research, Lucknow. National 
Journal of Physiology, Pharmacy and Pharmacology. 
2020; 10(2):149-54.

10. Fest J, Ruiter TR, Groot Koerkamp B, Rizopoulos D, 
Ikram MA, van Eijck CH, Stricker BH. The neutrophil-to-
lymphocyte ratio is associated with mortality in the 
general population: The Rotterdam Study. European 
journal of epidemiology. 2019 May; 34(5):463-70.

11. Lymperaki E, Makedou K, Iliadis S, Vagdatli E. Effects 
of acute cigarette smoking on total blood count and 
markers of oxidative stress in active and passive 
smokers. Hippokratia. 2015 Oct; 19(4):293.

12. Husen PO, Ahmed RA, Ahmed KM, Abdulla ID, Ayub HM, 
Hamad SH. Cigarette smoking risks on blood indices 
and liver enzymes of male and female smokers in 
Kurdistan, Iraq. Jordan Journal of Biological Sciences. 
2015 Sep; 147(3380):1-4.

5



Variation in hematological parameters 

Professional Med J 2023;30(02):264-269.269

13. Cirillo S, Vivarelli F, Turrini E, Fimognari C, Burattini S, 
Falcieri E, Rocchi MB, Cardenia V, Rodriguez-Estrada 
MT, Paolini M, Canistro D. The customizable e-cigarette 
resistance influences toxicological outcomes: Lung 
degeneration, inflammation, and oxidative stress-
induced in a rat model. Toxicological Sciences. 2019 
Nov 1; 172(1):132-45.

14. Kastelein TE, Duffield R, Marino FE. Acute immune-
inflammatory responses to a single bout of aerobic 
exercise in smokers; The effect of smoking history 
and status. Frontiers in immunology. 2015; 6: 634.

15. Shenwai MR, Aundhakar NV. Effect of cigarette 
smoking on various hematological parameters in 
young male smokers. Indian J Basic Appl Med Res. 
2012 Dec; 2(5):386-92.

16. Islam MM, Amin MR, Rahim MA, Akther D. Erythrocyte 
sedimentation rate (ESR) in male adult smokers. 
Dinjapur Med Col J 2013; 6:180-4

17. Tayeb BA, Abdurrahman SM, Tamar RY. Correlation 
of increased triglyceride with alteration in 
haematological and biochemical parameters in 
apparently healthy individuals. Iraq Medical Journal. 
2020 Mar 26; 4(1):1-4.

18. Shahabinejad G, Sirati-Sabet M, Kazemi-Arababadi M, 
Nabati S, Asadikaram G. Effects of opium addiction 
and cigarette smoking on hematological parameters. 
Addiction & health. 2016 Jul; 8(3):179.

19. Anandha Lakshmi S, Anandhi Lakshmanan GK, 
Saravanan A. Effect of intensity of cigarette smoking 
on haematological and lipid parameters. Journal 
of clinical and diagnostic research: JCDR. 2014 Jul; 
8(7):BC11.

20. Elkhalifa AM. Effects of cigarette smoking on 
coagulation screening tests and platelet counts in 
a Sudanese male adults population. Saudi Medical 
Journal. 2018 Sep; 39(9):897.

21. Mustafa, ROA. Estimation of complete blood cells 
count in Sudanese cigarette smokers in Khartoum 
North [dissertation]. Khartoum; SUST; 2017. Accessed 
[17 March 2018]. 

22. Metta S, Uppala S, Mohanty S, Basalingappa DR. 
Impact of chronic cigarette smoking on platelet 
aggregation and coagulation profile in apparently 
healthy male smokers. International journal of clinical 
and experimental physiology 2015; 2: 128-133.

23. Ghahremanfard F, Semnani V, Ghorbani R, Malek F, 
Behzadfar A, Zahmatkesh M. Effects of cigarette 
smoking on morphological features of platelets 
in healthy men. Saudi medical journal. 2015 Jul; 
36(7):847.

6

AUTHORSHIP AND CONTRIBUTION DECLARATION

No. Author(s) Full Name Contribution to the paper Author(s) Signature

1

2

3

4

5

6

7

Nazia Siddiqui

Shahida Mushtaq

Sunia Ghaffar

Ambreen Zafar

Sabahat Rehman

Fareeha Aleem

Farhat Abbas Bhatti

Conception, Study designing, Study 
conduction, Analysis, Interpretation, 
Manuscript writing.
Study designing, Data analysis, 
Interpretation, Manuscript writing.
Conception, Planning, Study 
conduction, Discussion writing.
Manuscript writing.

Manuscript writing.

Data collection.

Conception, Planning.


