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Abstract 
Background 
This study examined the impact of cigarette smoking on haematological parameters among the Mizo population 
residing in the Aizawl district of Mizoram, with a focus on the effects of daily cigarette consumption, type of cigarette 
smoked, and duration of smoking. The model includes key processes such as haemoglobin levels, mean corpuscular 
volume (MCV), mean corpuscular haemoglobin (MCH) ,haematocrit (HCT), leukocyte count (TLC). 
 
Aims and Objectives 
In this study, we try to obtain the effects of cigarette smoking on human blood cells of people living in Aizawl city, 
Mizoram and to compare between filter and non-filter cigarettes and thus obtaining their effects on human health. And 
also, we obtain how duration of smoking effects on human health of people living in Aizawl. 
Methods 
In this research, first we collected the data through questionnaire in Aizawl City, Mizoram. After that, we analyse the 
data using SPSS Version 20. For statistical analysis, we applied descriptive statistics like mean, standard deviation etc. 
and chi-square test. We also applied Post-hock test amongst the significant of chi-square test to know which factors or 
variables makes significance in our chi-square result. 
Results and Conclusion 
This study found that higher haemoglobin, mean corpuscular volume (MCV), and mean corpuscular haemoglobin 
(MCH) levels were significantly correlated with increased cigarette consumption, especially among filter-type smokers. 
This was most likely caused by hypoxia-induced erythropoiesis from long-term smoke exposure. While the RBC, 
platelet count, and haematocrit stayed mostly stable, the total leukocyte count displayed a non-significant increasing 
trend, suggesting a potential moderate inflammation. Haematocrit and haemoglobin levels were lower in non-filter 
smokers, presumably as a result of increased exposure to toxins. Hemoglobin and leukocyte levels increased slightly but 
not significantly with smoking duration, indicating that long-term smoking may cause mild haematological changes that 
are not consistently statistically significant over the long run. 
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1. Introduction 
Cigarette smoking is a significant public health 
concern, affecting millions of people worldwide. While 
the adverse effects of smoking on respiratory and 
cardiovascular health are well-established, its impact 
on haematological parameters is less widely discussed. 
Haematological parameters, such as blood cell count, 
haemoglobin levels, and platelet count, play a crucial 
role in maintaining overall health. This essay aims to 
explore the impact of cigarette smoking on 
haematological parameters in a healthy population 

(Buist AS et al. 2008).Smoking has been shown to 
affect blood cell count in various ways. One of the 
most significant effects is an increase in white blood 
cell (WBC) count. WBCs, also known as leukocytes, 
play a vital role in the immune system, fighting off 
infections and diseases (Vineis P et al. 2004). 
However, an elevated WBC count can indicate 
inflammation in the body, which can lead to various 
health complications. 
Studies have consistently shown that smokers have 
higher WBC counts compared to non-smokers. ( 
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Barreto SG 2016). In addition to WBC count, smoking 
also affects red blood cell (RBC) count. RBCs are 
responsible for carrying oxygen throughout the body. 
Smoking can lead to changes in RBC production, 
resulting in changes in haematocrit (HCT) and 
haemoglobin (Hb) levels ( Li LF et al. 2014). HCT 
measures the proportion of RBCs in the blood, while 
Hb measures the amount of haemoglobin in RBCs. 
Studies have shown that smokers tend to have lower 
HCT and Hb levels compared to non-smokers. 
(Gautam DK et al. 2011).Smoking also affects various 
haematological parameters, including mean 
corpuscular volume (MCV), mean corpuscular 
haemoglobin (MCH), and red blood cell distribution 
width (RDW). MCV measures the size of RBCs, while 
MCH measures the amount of haemoglobin in RBCs. 
RDW measures the variation in RBC size (Slagter SN 
et al. 2013). Smoking can lead to changes in these 
parameters, indicating variations in RBC size and 
haemoglobin content. Studies have shown that smokers 
tend to have higher RDW values compared to non-
smokers (Harel-Meir M et al. 2007).Smoking also 
affects platelet count, which can increase the risk of 
cardiovascular diseases. Platelets play a crucial role in 
blood clotting, and an elevated platelet count can lead 
to the formation of blood clots, which can cause heart 
attacks and strokes (Lu JT et al. 2004). Studies have 
shown that smokers tend to have higher platelet counts 
compared to non-smokers (Law MR et al. 1997). 
The impact of smoking on haematological parameters 
is significant, and it can lead to various health 
complications. Smoking is a major risk factor for 
cardiovascular diseases, including heart attacks, 
strokes, and high blood pressure (Messner B et al. 
2014). It is also a significant risk factor for chronic 
obstructive pulmonary disease (COPD), a progressive 
lung disease. Furthermore, smoking is a major risk 
factor for various types of cancer, including lung, 
throat, and mouth cancer. Numerous studies have 
investigated the impact of smoking on haematological 
parameters in healthy populations. A study published in 
the Medical Archives journal found significant 
differences in WBC count, RBC count, and other 
haematological parameters between smokers and non-
smokers. Another study published in the Journal of 
Haematology and Oncology found that smoking 
influenced platelet count and MPV (mean platelet 
volume). These studies provide evidence that smoking 
has a significant impact on haematological parameters 
in healthy individuals. Cigarette smoking has a 
profound impact on haematological parameters in 
healthy individuals. Smoking affects blood cell count, 
including WBC and RBC count, and various 
haematological parameters, including MCV, MCH, and 

RDW. It also affects platelet count, which can increase 
the risk of cardiovascular diseases. The impact of 
smoking on haematological parameters can lead to 
various health complications, including cardiovascular 
diseases, COPD, and cancer. Quitting smoking can 
help mitigate these effects and reduce the risk of 
developing smoking-related diseases. Therefore, it is 
essential to educate the public about the risks of 
smoking and encourage smoking cessation programs to 
promote public health. 
 
2. Materials and Methods 
We collected the data through questionnaire in Aizawl  
City, Mizoram. Statistical analysis was performed 
using SPSS which included the following tests :- 
2.1 Statistical analysis using SPSS: In this study, 
SPSS was used to perform statistical analysis to 
evaluate the impact of cigarette smoking on 
haematological parameters. The software enabled 
efficient data entry, coding, and management of both 
categorical and numerical variables. 
 
2.2 Descriptive statistics: Descriptive statistics were 
generated to summarize participant characteristics and 
smoking patterns, while inferential tests - such as t-
tests, ANOVA, or correlation analysis - were applied to 
assess the differences and associations between 
smoking status and various haematological parameters. 
 
2.3 Chi square test: The Chi-square test was applied 
to examine the association between categorical 
variables, such as smoking status and variations in 
haematological outcomes. This non-parametric test 
allowed for the identification of statistically significant 
relationships between smoking habits and changes in 
specific blood parameters. The use of SPSS ensured 
accurate data handling and reliable analysis, 
contributing to the validity of the research findings. 
 
2.4 Post-hoc Test: A post hoc test - specifically the 
Turkey Honestly Significant Difference (HSD) test - 
was conducted using SPSS to further explore group 
differences in haematological parameters among 
different  smoking categories. This test was 
applied following a statistically significant result from 
ANOVA, in order to determine which specific groups 
differed from each other. The Turkey test is appropriate 
for controlling Type I error when making multiple 
comparisons, ensuring that the observed differences 
between groups are statistically reliable. This method 
enhanced the depth and accuracy of the analysis in 
understanding the impact of cigarette smoking on 
blood parameters. 

 
3. Results 
Table 1: Baseline characters of the study population 

Table 1.1:Daily intake of male and female 
Daily Intake 
Variable  Less than 10/day 

(n=33) 
10-20/day 
(n=63) 

More than 20/day 
(n=29) 

ρ value 
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Gender Male 18 58 29 >0.001 

Female 15 5 0 >0.001 
 
Table [1.1] represents the list of characteristics of gender (male and female). The daily intake of male and female 
smokers are categorized into three columns based on the number of cigarettes smoked per day i.e, less than 10/day, 10-
20/day and more than 20/day. 
A p-value > 0.001 suggests no statistically significant difference in  gender distribution between the groups at the 0.001 
significance level. 
 

Fig 1: Frequency distribution of Participants by Female. 

 
 
Figure 1 shows the daily cigarette consumption among females. The majority of female smokers (75%) consume less 
than 10 cigarettes per day, while the remaining 25% smoke between 10 and 20 cigarettes per day. Notably, none of the 
females reported smoking more than 20 cigarettes per day.  
 

Fig 2: Frequency distribution of Participants by Male. 

 
 
Figure 2 indicates a higher level of cigarette consumption compared to females. The largest portion (55%) of male 
smokers consume 10 to 20 cigarettes per day, followed by 28% who smoke more than 20 cigarettes daily. Only 17% of 
males reported smoking less than 10 cigarettes per day. 
 

Table 1.2:Types of Cigarettes 
Filter and Non-filter smokers 
Variable  Filter Non-filter Both ρ value 

15; 75%

5; 25%
0; 0%

Female

Less than 10/day (n=33)

10-20/day (n=63)

More than 20/day (n=29)

18; 17%

58; 55%

29; 28%

Male

Less than 10/day (n=33)

10-20/day (n=63)

More than 20/day (n=29)
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(n=78) (n=25) (n=22) 

Gender Male 66 22 17 0.5885 

Female 12 3 5 0.5885 
 
Table [1.2] focuses on comparing  demographic characteristics ( gender) of participants based on the type of cigarette 
they smoke (filter and non-filter). 
Participants are categorized into three groups: Filter smokers (n=78), Non-filter smokers (n=25) and Both (n=22). The 
p-value 0.5885 indicates that there is no significant difference in male and female distribution among the groups. There 
is a significant difference in age among smoking types, with non-filter smokers being the highest in number. 

Fig 3:Frequency distribution of Participants by Types of Cigarettes. 

 
 
Figure 3 illustrates the preferences of male and female smokers regarding the types of cigarettes they use. The majority 
of both males and females prefer filter cigarettes, with 66 males and 12 females falling into this category. A smaller 
group uses non-filter cigarettes, comprising 22 males and 3 females. An even smaller portion of the population smokes 
both types of cigarettes, with 17 males and 5 females. 
 

Table 1.3:Duration of Smoking of both male and female 
Terms of smoking 
Variable  Less than 5 years 

(n=6) 
5-10 years 
(n=14) 

Over 10 years 
(n=105) 

ρ value 

Gender Male 4 8 94 0.0029 

Female 2 6 11 0.0029 
 
Table 1.3 represents data on the terms of smoking based on gender along with corresponding p-values to show statistical 
significance. 
Data is split into three categories: Less than 5 years, 5-10 years and more than 10 years with n=6,14 and 105 
respectively. Statistically, there is no significant difference in age across the smoking duration groups. P-value = 0.0029 
suggest a significant difference in gender distribution across smoking duration categories. Males dominate the “Over 10 
years” group. 
 

Fig 4: Frequency distribution of Participants by Terms of Smoking. 
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Figure 4 shows the duration of smoking habits among male and female smokers. It reveals that the vast majority of 
smokers, particularly males, have been smoking for over 10 years. Specifically, 94 males and 11 females fall into this 
long-term smoking category. A smaller number of individuals have been smoking for 5 to 10 years, with 8 males and 6 
females. Only a few have smoked for less than 5 years, including 4 males and 2 females. Overall, the data suggests that 
long-term smoking is much more common, especially among men. 
 

Table 2:BOTH MALE AND FEMALE 
Variable Less than 10/day 

(n=33) 
10-20/day 
(n=63) 

More than 20/day 
(n=29) 

ρ value 

Hb 14.44 ± 2.38 15.6 ± 1.87 15.9 ± 1.99 0.009 
 

TLC 6.51 ± 1.83 7.51 ± 2.33 7.47 ± 2.19 0.087 
 

RBC 4.99 ± 0.62 4.98 ± 0.58 5.09 ± 0.67 0.713 
 

PLT 2.4 ± 0.65 2.46 ± 0.68 2.34 ± 0.49 0.691 
 

MCV 88.3 ± 6.98 94.2 ± 6.01 93.83 ± 10.45 0.001 
 

MCH 28.64 ± 2.64 31.22 ± 2.48 37.21 ± 3.81 0.001 
 

MCHC 32.45 ± 1.51 32.98 ± 1.55 32.76 ± 1.29 0.253 
 

HCT 45.39 ± 7.08 47.21 ± 5.13 48 ± 5.41 0.178 
 

 
Table 2 presents (both male and female) haematological parameters across groups defined by daily smoking intake, 
with 3 groups based on cigarette consumption: Less than 10/day (n=33), 10–20/day (n=63) & More than 20/day (n=29). 
Each cell gives the mean ± standard deviation (SD) of a variable for each group. The p-value column shows the 
statistical significance of the differences across the groups. Significant differences were found in Hb, MCV, and MCH, 
which increase with smoking amount. Other variables (TLC, RBC, PLT, MCHC, HCT) showed no significant change 
across smoking intensity groups. 
 

Table 2.1: Post-Hoc Test for Hb of daily intake 
Multiple Comparisons 
Dependent Variable: Hb 
Tukey HSD 
(I) DailyIntake (J) DailyIntake Mean Difference Std. Error Sig. 95% Confidence Interval 

4 8
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2 6 11
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(I-J) Lower 
Bound 

Upper Bound 

Less than 10/day 10-20/day -1.16681* .43626 .023 -2.2019 -.1317 
more than 20/day -1.46019* .51675 .015 -2.6863 -.2341 

10-20/day Less than 10/day 1.16681* .43626 .023 .1317 2.2019 
more than 20/day -.29338 .45558 .796 -1.3743 .7876 

more than 20/day Less than 10/day 1.46019* .51675 .015 .2341 2.6863 
10-20/day .29338 .45558 .796 -.7876 1.3743 

*. The mean difference is significant at the 0.05 level. 
 
Table 2.1 shows the results of a Turkey HSD (Honestly 
Significant Difference) test comparing the effect of 
different levels of daily intake on Haemoglobin (Hb) 
levels. Individuals who smoke less than 10 cigarettes 
per day have significantly higher Hb levels than those 
who smoke 10–20/day. The negative value shows Hb is 
lower in the 10–20/day group. Since the CI does not 
cross 0 and p < 0.05, this difference is statistically 
significant. 
 
Individuals smoking more than 20/day have 
significantly lower Hb levels than those smoking less 
than 10/day. Again, p < 0.05 and the CI does not 
include zero, confirming statistical significance. No 

significant difference in Hb levels between individuals 
who smoke 10–20/day and those who smoke more than 
20/day. CI includes 0 and p > 0.05. 
Significant decrease in Hb levels is observed when 
comparing lighter smokers (less than 10/day) to 
moderate and heavy smokers. No significant difference 
between moderate (10–20/day) and heavy smokers 
(>20/day). 
Hb levels decline with increasing cigarette intake up to 
a point, but the change plateaus between moderate and 
heavy smoking levels. This supports the conclusion 
that lighter smoking is associated with higher Hb, and 
increased daily intake may impair hemoglobin 
concentration. 

 
Table 2.2:Post-Hoc test for MCV of daily intake 

Multiple Comparisons 
Dependent Variable: MCV 
Tukey HSD 
(I) DailyIntake (J) DailyIntake Mean 

Difference (I-J) 
Std. Error Sig. 95% Confidence Interval 

Lower Bound Upper Bound 

Less than 10/day 10-20/day -5.90332* 1.61105 .001 -9.7258 -2.0808 
More than 20/day -5.52456* 1.90827 .012 -10.0522 -.9969 

10-20/day Less than 10/day 5.90332* 1.61105 .001 2.0808 9.7258 
More than 20/day .37876 1.68238 .972 -3.6130 4.3705 

More than 20/day Less than 10/day 5.52456* 1.90827 .012 .9969 10.0522 
10-20/day -.37876 1.68238 .972 -4.3705 3.6130 

*. The mean difference is significant at the 0.05 level. 
 
Table 2.2 shows results of a Turkey HSD test examining how different levels of Daily Intake affect MCV (Mean 
Corpuscular Volume). Individuals smoking 10–20 cigarettes per day have significantly higher MCV compared to those 
who smoke less than 10/day. The negative mean difference and the confidence interval not including 0 confirm 
statistical significance.  
Those smoking more than 20/day also have significantly higher MCV than those smoking less than 10/day. Again, this 
is a statistically significant increase. There is no significant difference in MCV between those who smoke 10–20/day 
and those who smoke more than 20/day. The confidence interval includes 0 and the p-value is much greater than 0.05. 
Daily cigarette consumption is positively associated with increased MCV. The shift in MCV is statistically significant 
when moving from light smoking to moderate or heavy smoking, but plateaus beyond 10–20/day. This implies that 
early increase in cigarette consumption is sufficient to alter MCV, a potential marker of red blood cell changes. 
 

Table 2.3:Post-Hoc Test for MCH of daily intake 
Multiple Comparisons 
Dependent Variable: MCH 
Tukey HSD 
(I) DailyIntake (J) DailyIntake Mean 

Difference (I-
J) 

Std. Error Sig. 95% Confidence Interval 
Lower Bound Upper Bound 

Less than 10/day 10-20/day -2.58586* .61828 .000 -4.0528 -1.1189 
More than 20/day -2.22571* .73234 .008 -3.9633 -.4881 

10-20/day Less than 10/day 2.58586* .61828 .000 1.1189 4.0528 
More than 20/day .36015 .64565 .843 -1.1718 1.8921 
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More than 20/day Less than 10/day 2.22571* .73234 .008 .4881 3.9633 
10-20/day -.36015 .64565 .843 -1.8921 1.1718 

*. The mean difference is significant at the 0.05 level. 
 
Table 2.3 presents results of a Turkey HSD test 
analysing the effect of daily intake levels on MCH 
(Mean Corpuscular Haemoglobin). People smoking 
10–20 cigarettes/day have significantly higher MCH 
than those who smoke fewer than 10/day. 
The result is statistically significant since the p-value < 
0.05 and the CI does not include 0. Those smoking 
more than 20/day also show significantly higher MCH 
than light smokers (<10/day). This is a statistically 
significant increase as well. There is no significant 

difference in MCH between the moderate (10–20/day) 
and heavy (>20/day) smokers. The confidence interval 
includes 0, and the p-value is much greater than 0.05. 
Smoking significantly affects Mean Corpuscular 
Haemoglobin (MCH). A marked increase is observed 
when daily cigarette intake rises from fewer than 
10/day to 10 or more per day. However, beyond the 
10–20/day threshold, further increases in cigarette use 
do not lead to statistically significant increases in 
MCH, indicating a plateau effect. 

 
Table 3: Types of Cigarettes Smoking 

Types of Cigarette Smoking 
Variable Filter 

(n=78) 
Non-filter 
(n=25) 

Both 
(n=22) 

ρ value 

Hb 15.78 ± 1.99 14.28 ± 1.88 15.05 ± 2.26 0.004 

TLC 7.19 ± 2.24 10.69 ± 16.09 6.92 ± 1.83 0.099 

RBC 5.09 ± 0.59 4.9 ± 0.81 4.98 ± 0.64 0.409 

PLT 2.42 ± 0.57 2.38 ± 0.82 2.47 ± 0.58 0.886 

MCV 93.08 ± 6.95 91.52 ± 11.46 91.91 ± 5.94 0.633 

MCH 30.76 ± 2.87 30.12 ± 4.13 30 ± 2.51 0.478 

MCHC 32.83 ± 1.49 32.96 ± 1.34 32.36 ± 1.76 0.349 

HCT 47.79 ± 5.72 43.4 ± 5.19 46.32 ± 5.63 0.004 
 
Table 3 presents the impact of types of cigarette smoking (filter, non-filter, or both) on various haematological 
parameters in smokers. The three groups are: Filter cigarettes (n = 78), Non-filter cigarettes (n = 25) & Both types (n = 
22). Each cell contains the mean ± standard deviation (SD) of a parameter, and the p-value indicates whether the 
difference among the groups is statistically significant. 
Significant differences were found in Hb and HCT, with non-filter smokers having lower values. All other parameters 
showed no statistically significant difference across smoking types. 
 

Table 3.1: Post-Hoc Test for Hb of types of cigarette smoking 
Multiple Comparisons 
Dependent Variable: Hb 
Tukey HSD 
(I) Types Of 
Cigarette Smoking 

(J) Types Of 
Cigarette Smoking 

Mean Difference 
(I-J) 

Std. Error Sig. 95% Confidence Interval 
Lower 
Bound 

Upper Bound 

Filter Non-filter 1.50205* .46494 .004 .3989 2.6052 
Both .73660 .48836 .291 -.4221 1.8953 

Non-filter Filter -1.50205* .46494 .004 -2.6052 -.3989 
Both -.76545 .59138 .401 -2.1686 .6377 

Both Filter -.73660 .48836 .291 -1.8953 .4221 
Non-filter .76545 .59138 .401 -.6377 2.1686 

*. The mean difference is significant at the 0.05 level. 
 
Table 3.1 shows the results of a Turkey HSD post-hoc 
test comparing haemoglobin (Hb) levels between 
different types of cigarette smokers: Filter, Non-filter, 
and Both. Smokers who use filter cigarettes have 
significantly higher Hb levels than those who smoke 

non-filter cigarettes. This result is statistically 
significant as the p-value < 0.05 and the confidence 
interval does not contain zero.  
There is no statistically significant difference in Hb 
levels between filter cigarette smokers and those who 
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smoke both types. The p-value is > 0.05 and the 
confidence interval includes 0. No significant 
difference in Hb levels was found between non-filter 
smokers and those who smoke both types.  
 
The type of cigarette smoked appears to influence 
haemoglobin levels. Filter cigarettes are associated 

with higher Hb levels compared to non-filter cigarettes. 
However, using both types does not result in a 
significantly different outcome compared to using 
either type alone. This suggests that the use of non-
filter cigarettes may be associated with a greater 
adverse impact on haemoglobin concentration. 

 
Table 3.2: Post-Hoc Test for HCT of types of cigarette smoking 

Multiple Comparisons 
Dependent Variable: HCT 
Tukey HSD 
(I) Types Of Cigarette 
Smoking 

(J) Types Of 
Cigarette Smoking 

Mean Difference 
(I-J) 

Std. Error Sig. 95% Confidence Interval 
Lower 
Bound 

Upper Bound 

Filter Non-filter 4.39487* 1.28763 .002 1.3398 7.4500 
Both 1.47669 1.35248 .521 -1.7323 4.6857 

Non-filter Filter -4.39487* 1.28763 .002 -7.4500 -1.3398 
Both -2.91818 1.63779 .180 -6.8041 .9677 

Both Filter -1.47669 1.35248 .521 -4.6857 1.7323 
Non-filter 2.91818 1.63779 .180 -.9677 6.8041 

*. The mean difference is significant at the 0.05 level. 
 
Table 3.2 presents the Turkey HSD post-hoc test results for Haematocrit (HCT) levels among different types of cigarette 
smokers: Filter, Non-filter, and Both.  
Individuals who smoke filter cigarettes have significantly higher haematocrit (HCT) levels compared to those who 
smoke non-filter cigarettes. The difference is statistically significant, as p < 0.05 and the confidence interval does not 
include 0.  
There is no statistically significant difference in HCT levels between filter smokers and those who smoke both types of 
cigarettes. The confidence interval includes 0 and p > 0.05.No significant difference in HCT levels is observed between 
non-filter smokers and individuals who smoke both types. The result is not statistically significant. The type of cigarette 
smoked significantly affects HCT levels. Specifically, filter cigarettes are associated with higher haematocrit levels than 
non-filter cigarettes, suggesting that non-filter cigarette use might be associated with reduced HCT levels. However, 
using both types of cigarettes does not significantly alter HCT levels compared to smoking either type alone. 
 

Table 4: Duration of smoking of both male and female 
erms of smoking 
Variable Less than 5 years 

(n=6) 
5-10 years 
(n=14) 

Over 10 years 
(n=105) 

ρ value 

Hb 14.17 ± 1.72 15.64 ± 2.62 15.38 ± 2.04 0.338 

TLC 6.5 ± 1.13 6.91 ± 2.5 7.32 ± 2.22 0.576 

RBC 4.89 ± 0.49 5.14 ± 0.6 5 ± 0.62 0.643 

PLT 2.43 ± 0.32 2.67 ± 0.91 2.38 ± 0.59 0.267 

MCV 87.83 ± 4.12 90.5 ± 6.21 93.1 ± 8.12 0.159 

MCH 28.5 ± 1.38 30 ± 2.69 30.68 ± 3.18 0.200 

MCHC 32.5 ± 1.38 33.07 ± 1.59 32.75 ± 1.52 0.689 

HCT 43.67 ± 4.32 47.07 ± 7.87 46.77 ± 5.58 0.434 
 
Table 4 displays how different durations of smoking affect various haematological parameters. The categories are: Less 
than 5 years (n = 6), 5–10 years (n = 14) & Over 10 years (n = 105). Each value is given as mean ± standard deviation, 
and the p-value in the last column shows whether there’s a statistically significant difference between the groups. 
There are no statistically significant differences in any of the haematological parameters across the three groups based 
on the duration of smoking. Although some trends exist (e.g., slight increases in Hb, MCV, and HCT with longer 
smoking duration), but they are not significant (p > 0.05). 
Comparison between male and female smokers on hematological parameters 
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Table 5: Daily intake of male 

Daily intake 
Male Less than 10/day 

(n=18) 
10-20/day 
(n=38) 

More than 20/day 
(n=29) 

ρ value 

Hb 15.28 ± 1.71 15.88 ± 1.57 15.9 ± 1.99 0.429 

TLC 6.59 ± 2.12 7.36 ± 2.20 7.47 ± 2.19 0.362 

RBC 5.13 ± 0.53 5.02 ± 0.52 5.09 ± 0.67 0.774 

PLT 2.21 ± 0.64 2.37 ± 0.63 2.34 ± 0.49 0.630 

MCV 87.53 ± 6.52 94.66 ± 13.50 93.83 ± 10.45 0.082 

MCH 29.44 ± 2.38 31.48 ± 2.33 37.21 ± 3.81 0.001 

MCHC 32.83 ± 1.38 33.04 ± 4.57 32.76 ± 1.29 0.935 

HCT 46.67 ± 4.63 47.05 ± 4.48 48 ± 5.41 0.605 
 
Table 5 presents hematological parameters in male participants grouped by their cigarette intake per day: Less than 
10/day (n = 18), 10–20/day (n = 38) & More than 20/day (n = 29). Each value is shown as mean ± standard deviation. 
The p-value in the last column indicates whether the difference between the three groups is statistically significant. 
Among male smokers, MCH is the only parameter that shows a statistically significant increase (p = 0.001) with higher 
cigarette intake. All other blood parameters do not show significant changes, although MCV is near the threshold for 
significance. 
 

Table 5.1: Post-Hoc Test for MCH of daily intake of male 
Multiple Comparisons 
Dependent Variable: MCH 
Tukey HSD 
(I) DailyIntake (J) DailyIntake Mean 

Difference 
(I-J) 

Std. Error Sig. 95% Confidence Interval 
Lower Bound Upper Bound 

Less than 10/day 10-20/day -2.03831* .76144 .023 -3.8493 -.2273 
More than 20/day -1.41762 .84682 .220 -3.4317 .5965 

10-20/day Less than 10/day 2.03831* .76144 .023 .2273 3.8493 
More than 20/day .62069 .64184 .599 -.9059 2.1472 

More than 20/day Less than 10/day 1.41762 .84682 .220 -.5965 3.4317 
10-20/day -.62069 .64184 .599 -2.1472 .9059 

*. The mean difference is significant at the 0.05 level. 
 
Table 5.1 shows the Turkey HSD post-hoc test results 
for Mean Corpuscular Haemoglobin (MCH) based on 
different levels of daily cigarette intake.  
Participants with 10–20 units/day intake have 
significantly higher MCH levels than those with less 
than 10/day intake. Since the confidence interval does 
not include 0 and the p-value is < 0.05, this difference 
is statistically significant. 
This is the reverse comparison of the one above, 
confirming that 10–20/day group has significantly 

higher MCH than the <10/day group. There is no 
significant difference in MCH between those who 
consume <10/day and those who consume >20/day. No 
significant difference in MCH between 10–20/day 
and >20/day groups.  
Moderate intake (10–20/day) appears to be associated 
with higher MCH compared to low intake (<10/day), 
while high intake (>20/day) does not lead to significant 
changes, suggesting a non-linear relationship between 
daily intake and MCH levels.  

 
Table 6: Daily intake of female 

Daily intake 
Female Less than 10/day 

(n=15) 
10-20/day 
(n=5) 

More than 20/day 
(n=0) 

ρ value 

Hb 13.43 ± 2.72 12.4 ± 2.30 - 0.419 

TLC 6.4 ± 1.48 9.24 ± 3.28 - 0.077 
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RBC 4.82 ± 0.71 3.77 ± 1.02 - 0.056 

PLT 2.63 ± 0.59 3.46 ± 1.17 - 0.145 

MCV 85.93 ± 6.98 89 ± 9.14 - 0.501 

MCH 27.67 ± 2.69 28.2 ± 2.28 - 0.673 

MCHC 31.98 ± 1.56 32 ± 1.41 - 0.979 

HCT 41.67 ± 8.61 39.6 ± 6.62 - 0.583 
 
Table 6 Daily intake of female, showing haematological parameters in female smokers based on how many cigarettes 
they consume per day: Less than 10/day (n = 15), 10–20/day (n = 5) & More than 20/day (n = 0; no data). Each value is 
mean ± standard deviation. The p-value indicates whether the differences among groups are statistically significant. 
None of the parameters show statistically significant differences between groups. RBC (p = 0.056) and TLC (p = 0.077) 
are close to being significant and absence of data in the >20/day group. 
 

Table 7: Types of cigarette smoking (male) 
Types of Cigarette Smoking 
Male Filter 

(n=66) 
Non-filter 
(n=22) 

Both 
(n=17) 

ρ value 

Hb 16.14 ± 1.56 14.55 ± 1.79 15.94 ± 1.43 0.00045 

TLC 7.15 ± 2.23 10.84 ± 17.18 7.05 ± 1.93 0.161 

RBC 5.13 ± 0.57 4.94 ± 0.84 5.05 ± 0.45 0.454 

PLT 2.39 ± 0.55 2.19 ± 0.57 2.34 ± 0.52 0.339 

MCV 94.15 ± 6.46 92.55 ± 11.80 93.29 ± 2.78 0.671 

MCH 31.24 ± 2.63 30.5 ± 4.22 30.76 ± 1.92 0.555 

MCHC 32.97 ± 1.48 33 ± 1.38 32.65 ± 1.69 0.708 

HCT 48.64 ± 4.43 43.95 ± 5.12 48.71 ± 3.20 0.00013 
 
Table 7 presents haematological parameters in male 
smokers divided by the type of cigarettes smoked: 
Filter (n = 66), Non-filter (n = 22) & Both types (n = 
17). Each cell shows mean ± standard deviation. The p 
value indicates the statistical significance of 
differences between groups. Only Hb and HCT show 

significant differences among the types of cigarette 
smoking. Filter and both types are associated with 
higher Hb and HCT levels compared to non-filter. All 
other parameters (TLC, RBC, PLT, MCV, MCH, 
MCHC) show no significant differences based on 
cigarette type. 

 
Table 7.1: Post-Hoc Test for Hb of types of cigarette smoking of male 

Multiple Comparisons 
Dependent Variable: Hb 
Tukey HSD 
(I) Types Of 
Cigarette 
Smoking 

(J) Types Of Cigarette 
Smoking 

Mean 
Difference (I-J) 

Std. Error Sig. 95% Confidence Interval 
Lower 
Bound 

Upper Bound 

Filter Non-filter 1.59091* .39166 .000 .6594 2.5224 
Both .19519 .43271 .894 -.8340 1.2243 

Non-filter Filter -1.59091* .39166 .000 -2.5224 -.6594 
Both -1.39572* .51375 .021 -2.6176 -.1738 

Both Filter -.19519 .43271 .894 -1.2243 .8340 
Non-filter 1.39572* .51375 .021 .1738 2.6176 

*. The mean difference is significant at the 0.05 level. 
 
Table 7.1 presents Turkey HSD post-hoc test results for 
Haemoglobin (Hb) levels based on types of cigarette 
smoking: Filter, Non-filter, and Both. 

Haemoglobin levels are significantly higher in filter 
cigarette smokers compared to non-filter cigarette 
smokers. This difference is statistically significant at 
the 0.05 level, as indicated by the p-value < 0.05 and a 
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confidence interval that does not include 0.Smokers 
who use both filter and non-filter cigarettes have 
significantly higher Hb levels than those who only use 
non-filter cigarettes. The negative sign indicates that 
the non-filter group has lower Hb. 
This is the reverse comparison and confirms the result 
above. Smokers using both types have higher Hb than 
non-filter-only smokers. No significant difference in 

Hb levels between filter-only smokers and both-type 
smokers. Reverse of the above, also not significant.  
The findings suggest that the type of cigarette smoked 
influences haemoglobin levels, with non-filter 
cigarettes having a more negative impact. Public health 
interventions could highlight this when addressing 
smoking-related health risks. 

 
Table 7.2: Post-Hoc Test for HCT of types of cigarette smoking of male 

Multiple Comparisons 
Dependent Variable: HCT 
Tukey HSD 
(I) Types Of 
Cigarette Smoking 

(J) Types Of 
Cigarette Smoking 

Mean Difference 
(I-J) 

Std. Error Sig. 95% Confidence Interval 
Lower 
Bound 

Upper Bound 

Filter Non-filter 4.68182* 1.08732 .000 2.0957 7.2679 
Both -.06952 1.20128 .998 -2.9266 2.7876 

Non-filter Filter -4.68182* 1.08732 .000 -7.2679 -2.0957 
Both -4.75134* 1.42625 .003 -8.1435 -1.3591 

Both Filter .06952 1.20128 .998 -2.7876 2.9266 
Non-filter 4.75134* 1.42625 .003 1.3591 8.1435 

*. The mean difference is significant at the 0.05 level. 
 
Table 7.2 shows the Turkey HSD post-hoc test results for the variable HCT (Haematocrit), comparing different types of 
cigarette smoking groups: Filter, Non-filter, and Both. Haematocrit (HCT) levels are significantly higher in filter 
cigarette smokers than in non-filter cigarette smokers. This result is statistically significant at the 0.05 level, and the 
confidence interval does not contain zero, confirming the difference is real and not due to chance. Smokers who use 
both types of cigarettes have significantly higher HCT levels than those who use non-filter cigarettes only. 
The negative mean difference indicates that non-filter smokers have lower HCT values.This confirms the reverse of the 
above result. Smokers who use both types of cigarettes have significantly higher HCT than non-filter-only smokers. 
There is no significant difference in HCT levels between filter-only and both-type smokers. Same result, reversed 
comparison—still not significant. Non-filter cigarettes are associated with reduced haematocrit levels, which can reflect 
poorer oxygen-carrying capacity and could be indicative of adverse physiological effects. Public health messaging 
might emphasize this added risk for non-filter cigarette users.  
 

Table 8: Types of cigarette smoking (female) 
Types of Cigarette Smoking 
Female Filter 

(n=12) 
Non-filter 
(n=3) 

Both 
(n=5) 

ρ value 

Hb 13.83 ± 2.95 12.33 ± 1.53 12 ± 1.87 0.371 

TLC 6.81 ± 2.32 9.57 ± 2.77 6.46 ± 1.52 0.146 

RBC 4.51 ± 0.77 4.67 ± 0.59 4.46 ± 0.96 0.935 

PLT 2.38 ± 0.67 3.73 ± 1.29 2.92 ± 0.60 0.051 

MCV 80.46 ± 6.83 84 ± 4.36 87.2 ± 10.89 0.277 

MCH 25.92 ± 2.75 27.33 ± 2.08 27.4 ± 2.70 0.504 

MCHC 29.62 ± 1.44 32.67 ± 1.15 31.4 ± 1.82 0.065 

HCT 39.85 ± 9.23 39.33 ± 4.51 38.2 ± 4.32 0.926 
 
Table 8 presents haematological parameters in female smokers based on the type of cigarettes smoked: Filter (n = 12), 
Non-filter (n = 3) & Both types (n = 5). Each value is expressed as mean ± standard deviation, and the p value in the last 
column shows whether the differences among groups are statistically significant. 
None of the parameters reach statistical significance (p < 0.05), though PLT (p = 0.051) and MCHC (p = 0.065) are 
close. 
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Table 9 : Terms of smoking (male) 
Terms of smoking 
Male Less than 5 years 

(n=4) 
5-10 years 
(n=8) 

Over 10 years 
(n=94) 

ρ value 

Hb 14.75 ± 1.71 16.63 ± 0.92 15.74 ± 1.73 0.173 

TLC 6.08 ± 0.90 7.43 ± 1.95 7.30 ± 2.24 0.542 

RBC 5.05 ± 0.40 5.24 ± 0.38 4.99 ± 0.58 0.483 

PLT 2.25 ± 0.17 2.69 ± 0.54 2.29 ± 0.55 0.136 

MCV 88.75 ± 4.35 92.13 ± 1.73 93.02 ± 7.80 0.518 

MCH 28.75 ± 1.50 31.25 ± 0.89 31.09 ± 3.06 0.288 

MCHC 32.5 ± 1.73 33.88 ± 0.89 32.86 ± 1.49 0.146 

HCT 45.75 ± 3.09 48.63 ± 3.42 47.67 ± 4.94 0.629 
 
Table 9 shows how duration of smoking in years affects various haematological parameters in male smokers. There are 
3 categories: Less than 5 years (n = 4), 5–10 years (n = 8) &  More than 10 years (n = 94). All values are expressed as 
mean ± standard deviation. The p value shows the statistical significance between the groups. 
 
None of the haematological parameters show statistically significant differences (p > 0.05) based on the duration of 
smoking. However, there are visible trends, such as higher Hb, PLT, and HCT values in 5–10 year smokers, though 
these do not reach significance. 
 

Table 10 : Terms of smoking (female) 
Terms of smoking 
Female Less than 5 years 

(n=2) 
5-10 years 
(n=6) 

Over 10 years 
(n=11) 

ρ value 

Hb 13 ± 3.54 14.33 ± 6.34 12.82 ± 5.47 0.868 

TLC 7.35 ± 0.71 6.23 ± 3.72 7.78 ± 1.51 0.461 

RBC 4.55 ± 1.41 5 ± 2.04 4.79 ± 2.14 0.960 

PLT 2.8 ± 4.42 2.65 ± 1.57 2.95 ± 4.76 0.989 

MCV 86 ± 0.14 88.33 ± 34.45 84.36 ± 0.62 0.921 

MCH 28 ± 0.64 28.33 ± 11.16 27.18 ± 0.66 0.934 

MCHC 32.5 ± 1.34 32 ± 12.19 32.09 ± 1.89 0.996 

HCT 39.5 ± 1.41 45 ± 20.06 40.45 ± 2.04 0.703 
[Table 10] presents hematological parameters in female 
smokers, grouped by how long they have been 
smoking: Less than 5 years (n = 2), 5–10 years (n = 6) 
& Over 10 years (n = 11). Each cell contains mean ± 
standard deviation, and the p value indicates whether 
there is a statistically significant difference across the 
groups. None of the haematological parameters show 
statistically significant differences (p > 0.05). 
 
4. Discussion 
There are 85 male and 20 female participants included 
in the study for daily intake of cigarettes. The age 
range started from 30 to 83 years, the median age for 
daily intake of less than 10, 10-20 and more than 20 
are 43,43 and 42 respectively as shown in table [1.1]. 
In the study of filter & non-filter smokers, there are 
105 male and 20 female participants included. The age 
range started from 30 to 83 years, the median age for 

filter, non-filter and both filter & non-filter smokers are 
40,52 and 43 respectively as shown in table [1.2]. 
A study in terms of smoking, those who smoked for 
less than 5 years, 5-10 years and more than 10 years 
were taken. In this study, there are 105 male and 20 
female participants ages ranged from 30 to 83 years, 
the median age for smoking less than 5 years, 5-10 
tears and over 10 years are 35,32 and 44 respectively 
as shown in table [1.3]. 
There are normal values of blood parameters for adult 
male and female which are given below: 
 
Blood Parameters and Normal Values: 
• Haemoglobin (Hb): 
Adult male : 13.8-18.0 g/dL 
Adult female : 12.1-15.1 g/dL 
• Total Leukocyte Count (TLC): 
Normal range : 4.5-10.0 cells/cL 
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• Red Blood Cell (RBC): 
Male : 4.7-6.1 million cells/cubic mm 
Female : 4.2-5.4 million cells/cubic mm 
• Platelets (PLT) count : 
Adults : 1.4-4.0 cells/cubic 
• Mean Corpuscular Volume (MCV): 
Normal range : 80-96 fL 
• Mean Corpuscular Haemoglobin (MCH): 
Normal range : 27-33 picograms/cell 
• Mean Corpuscular Haemoglobin Concentration 
(MCHC): 
Normal range : 33-36 g/dL 
• Haematocrit (HCT): 
Male : 42-52% 
Female : 35-45% 
 
Comparison of male and female blood parameters: 
From table [5.1] and [5.2], we can conclude that both 
Hb values of male and female are normal, but it is also 
found that the more intake of cigarettes per day, the 
higher the value of Hb and decrease in RBC which 
causes dehydration. This can also leads to certain 
diseases like heart disease, kidney disease and tumours. 
The value of TLC also increase when the intake values 
are higher which can cause infection or inflammation, 
leukaemia, stress and anxiety. This is more serious in 
female because increasing TLC values of female 
smokers are more than male smokers. The values of 
PLT in female smokers are also higher than male 
smokers, the higher values of PLT can cause blood 
clots and heart attacks. The Volume of MCV of male 
smokers are higher than female smokers, if MCV is too 
high, it can cause anaemia (macrocytic anaemia). The 
value of MCH in male smokers when daily intake is 
20/day, the value exceeds the normal value which 
highly damage liver causing liver diseases. 
From table [5.3] and [5.4], TLC values of male 
smokers are extremely high compared to females and it 
even exceed normal value of TLC when smoking non-
filter cigarettes which causes different infections that 
can stimulate the production of White Blood Cells 
(WBC), it can also cause leukaemia that lead to an 
overproduction of WBC. It is found that female filter 
smokers have very low MCH and MCHC value which 
can cause iron deficiency anaemia, microcytic 
anaemia, chronic blood loss and nutritional 
deficiencies. It can cause pale skin, shortness of breath 
and headaches. 
 
From table [5.5] and [5.6], the value of MCHC of 
female smokers are decreasing with duration of 
smoking i.e. MCHC value decrease with time. From all 
above comparisons, we can conclude that cigarette 
smoking affect Haematological Parameters of female 
smokers more than male smokers. 
 
5. Conclusion 
This study aimed to evaluate the haematological 
parameters among smokers based on the amount of 
daily intake, type and duration of cigarette smoking 

with a distinction between male and female 
participants. In evaluating the relationship between the 
daily cigarette consumption and various 
haematological parameters among both male and 
female smokers, participants were categorized based 
on their daily intake: less than 10, 10–20, and more 
than 20 cigarettes/day. 
A statistically significant increase in haemoglobin 
levels was observed with higher cigarette consumption 
(p = 0.009). The mean Hb increased from 14.44 ± 2.38 
g/dL in the <10/day group to 15.9 ± 1.99 g/dL in 
the >20/day group. This trend supports the hypothesis 
that chronic exposure to cigarette smoke leads to 
compensatory erythrocytosis, likely due to tissue 
hypoxia induced by carbon monoxide in smoke, which 
stimulates erythropoietin production. MCV also 
showed a significant difference among groups (p = 
0.001), increasing with higher intake. This might 
reflect macrocytosis possibly linked to smoking-related 
nutritional deficiencies (e.g., folate or B12) or direct 
toxic effects on the bone marrow. 
MCH significantly increased with cigarette use (p = 
0.001), rising from 28.64 ± 2.64 pg to 37.21 ± 3.81 pg. 
This mirrors the MCV increase and may indicate that 
heavy smokers produce larger, more haemoglobin-rich 
red blood cells, possibly in response to hypoxia or 
altered erythropoiesis. 
TLC (Total Leukocyte Count) showed a non-
significant increasing trend with smoking but did not 
reach statistical significance (p = 0.087), though this 
might still suggest mild leucocytosis, a known 
inflammatory response in smokers. RBC, PLT, MCHC, 
and HCT showed no statistically significant differences 
across groups (p > 0.05). This indicates that while red 
cell size and haemoglobin content are affected, the 
number of red cells and platelets may remain relatively 
stable. 
 
Examining how different types of cigarette smoking—
filter, non-filter, or both types—affect various 
haematological parameters in smokers. A statistically 
significant difference in haemoglobin levels was 
observed between the groups (p = 0.004). Individuals 
smoking filter cigarettes had the highest mean Hb 
(15.78 ± 1.99 g/dL), followed by those using both 
types (15.05 ± 2.26 g/dL), and the lowest was in non-
filter smokers (14.28 ± 1.88 g/dL). This suggests that 
non-filter cigarettes may have a more suppressive 
effect on haemoglobin production, possibly due to 
greater exposure to toxic components. Alternatively, 
filter cigarette smokers may retain relatively better 
oxygen-carrying capacity, although the mechanism 
remains speculative. 
HCT values were also significantly different among the 
groups (p = 0.004), with filter smokers having the 
highest HCT (47.79 ± 5.72%) and non-filter smokers 
the lowest (43.4 ± 5.19%). This trend aligns with 
haemoglobin findings and reinforces the idea that non-
filter smoking may impair erythropoiesis or increase 
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red cell destruction, potentially due to higher 
concentrations of unfiltered toxic substances. 
Total Leukocyte Count (TLC) was highest among non-
filter smokers (10.69 ± 16.09) but did not reach 
statistical significance (p = 0.099). The large standard 
deviation suggests variability or outliers, possibly 
reflecting systemic inflammation or infection in a 
subset of this group. RBC, PLT, MCV, MCH, and 
MCHC values showed no statistically significant 
differences between groups, indicating that the type of 
cigarette may not dramatically alter red cell indices 
beyond Hb and HCT. 
In the relationship between the duration of smoking 
(less than 5 years, 5–10 years, and over 10years) and 
various haematological parameters. 
The mean haemoglobin levels showed a slight increase 
with smoking duration—14.17 ± 1.72 g/dL in smokers 
of less than 5 years, rising to 15.64 ± 2.62 g/dL in 
those who smoked for 5–10 years, then slightly 
decreasing to 15.38 ± 2.04 g/dL in smokers of more 
than 10 years. Despite this trend, the difference was not 
statistically significant (p = 0.338), indicating that 
smoking duration may not have a strong or consistent 
impact on Hb levels in this sample. 
TLC also increased gradually with smoking duration, 
from 6.5 ± 1.13 in the <5 years group to 7.32 ± 2.22 in 
the >10 years group. 
However, this change did not reach statistical 
significance (p = 0.576), suggesting that smoking may 
slightly elevate white blood cell count over time, 
potentially due to chronic inflammation, but not 
consistently across all individuals. 
Malenica M et al. Med arch 2017 (Article) studied 
Effects of Cigarette Smoking on Haematological 
Parameters and found that smoking has adverse effects 
on haematological parameters, particularly 
increasing haemoglobin, MCV, MCH, and leukocyte 
counts. These changes suggest both compensatory and 
pathological responses, highlighting an increased risk 
of cardiovascular and blood-related disorders in 
smokers, especially males. 
Ulutas Med J 2020 (Article) studied the effect of 
smoking on Haematological Parameters and found that 
smokers had higher levels of haemoglobin, mean 
corpuscular volume (MCV), white blood cells (WBC), 
neutrophils, lymphocytes, monocytes, and eosinophil 
compared to non-smokers. His findings support the 
view that smoking induces chronic inflammation and 
hematologic alterations, increasing the risk of 
cardiovascular and inflammatory diseases. 
In our study, it is found that smoking, particularly in 
higher quantities and with filter-type cigarettes, is 
associated with increased haemoglobin, MCV, and 
MCH levels, likely due to hypoxia-induced 
erythropoiesis. While total leukocyte count showed a 
non-significant upward trend, other parameters like 
RBC, PLT, and HCT remained largely unaffected. The 
type of cigarette influenced haemoglobin and 
haematocrit levels, with non-filter cigarettes linked to 
lower values, possibly due to greater toxic exposure. 

Smoking duration showed slight increases in 
haemoglobin and leukocytes, but without statistical 
significance, suggesting variable long-term effects. 
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