
International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 06, 2020 

ISSN: 1475-7192 

Received: 22 Sep 2019 | Revised: 13 Oct 2019 | Accepted: 15 Jan 2020                          1184 

 

 

IMPACT OF SMOKING ON 

HEMATOLOGICAL PARAMETERS IN 

HYPERTENSION SMOKERS  

 

1 Mustafa Abdulkareem Salman,  2Hiba Hadi Rashid  

 

ABSTRACT-- Objective: Tobacco smoking considered as the main causes of death in the world which 

leading to both acute and may chronic impacts on hematological parameters. In addition, hypertension is one of 

the health problems of the world. It may lead to cause cardiovascular disease furthermore cause functional 

disturbances to hematological parameters. Subsequently, it may enhance an organ damage. The aim of our study 

was to estimate the extent of adverse impacts of tobacco smoking on biochemical characteristics in hypertension 

comparing with healthy smokers.  

Methods: Our study was conducted from October 2019 to January 2020 on a total of 110 smokers who 

have hypertension and 100 who are healthy smokers individuals at Baqubah Teaching Hospital.  The smokers 

were regularly consuming 30-45 cigarettes per day for at least for 4years. The ethical guidelines constructed by 

the Scientific Committee of the Institute have been taken where the acceptance have also taken from volunteers. 

Blood samples have been collected via EDTA tubes 3ml of blood and tested by fully automatic hematological 

analyzer (DIAGON Ltd- D-Cell 60). 

Conclusion: Excessive smoking with hypertension existing causing abnormal and significantly increases of 

hematological parameters which is lead to early atherosclerosis, cardiovascular diseases, polycythemiavera and 

chronic obstructive pulmonary disease.       
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I. INTRODUCTION 

In the era of civilized development, people have become very concerned about their health conditions and 

their avoidance of diseases are among their first priorities. Due to tobacco smoking, every year approximately 

four millions of people are dying [1]. According to the (WHO), if the current trends of tobacco smoking will 

continue, it could be 8 millions of people will die at 2030 [2]. Numerous studies indicated that tobacco smoking 

is the main causal for the modulation of the lipid profile moreover, tobacco smoking is an important factor for 

causing coronary artery disease, atherosclerosis, peripheral vascular disorders [3], also developing some of 

pathologic diseases like pathological conditions 

and diseases, such as the chronic obstructive pulmonary disease [4], cancer [5], periodontal disease [6], 

gastrointestinal disorders [7], pancreatitis [8]. Therefore, smoking tobacco has a direct impact on all parts of the 

body, albeit slight. Many research reports recorded an increasing in the number of deaths amounting to 
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approximately 6.4 million, of whom 2.4 million were consuming different types of tobacco in 2015[9]. It is 

noticeable that the number of residents is constantly increasing, interestingly is that there is an abnormal increase 

in the number of smokers for tobacco mostly they are young community, this situation is more complicated 

prompts us to solve this problem and raise awareness of the dangers of smoking[3]. One of damages caused by 

tobacco smoking is hematological parameters which is need to know more knowldgement to identifying the 

community for impacts of tobacco damages. A study participated with forty tobacco smokers and forty non-

smokers their age was between 25-40 years for checking the impact of smoking on hematological parameters 

which found that leukocyte count increased with increase in neutrophils. Cross sectional study of seventy 

subjects healthy male volunteers who were half of them healthy smokers and others were healthy non-smokers, 

this study resulting that the volunteers which their age between 18-25 years have significantly higher leukocytes 

with increase in lymphocytes among the smokers, compared to non-smokers [10]. Studies concentrated on the 

relationship between smoking and WBC count, also between smoking and lung function in healthy men and 

women for several ages were investigated they found that White Blood Cells were significantly higher in both 

genders of smokers than non-smokers [11]. while other study of checking the relationship between WBC and 

hypertension which found that the WBCs count may independently predict hypertension [12]. In Bangladesh, 

tobacco smoking caused a large proportion of premature deaths, particularly among men. 

Our study was undertaken with the people of Diyala city / iraq to estimate the harmful impacts of tobacco on 

hematological parameters in hypertension smokers comparing with healthy smokers. 

 

II. Material and methods 

Our present study was carried out to scrutinize the relationship impacts of tobacco smoking on hematological 

parameters in a group of clinically healthy smokers and hypertension smokers’ subjects. A total of 210 subjects 

were enrolled in this study, 110 were hypertension smokers and 100 were healthy smokers in the age range 18-55 

years. All volunteers were males. The volunteers have been recruited from Baquba Teaching Hospital in Diyala 

Governorate. The smokers were regularly consuming 30-45 cigarettes per day for at least 4 years. Consent was 

taken from each subject furthermore; study was approved by the Ethical Review Committee in university of 

Diyala/ College of Medicine. A questionnaire was completed for each participant, including age, number of 

cigarettes smoked per day, duration of smoking, and chronic diseases. 

Patients with temporary side effects such as influenza, chest infections, digestive system, arthritis, and others 

were excluded. 

The samples were collected by EDTA tubes, where 3ml of venous blood was drawn, then samples were 

investigated by using complete blood cell count DIAGON Ltd- D-Cell 60 fully automatic hematological 

analyzer. 

Statistical analysis was calculated by using SPSS version 21.0 (SPSS Inc.). Groups were compared using 

Student’s unpaired t test for parameters with normal distribution or Mann–Whitney test for parameters with non-

normal distribution. Correlations between parameters were analyzed using the Pearson R test for variables with 

normal distribution and the Spearman test for variables with non-normal distribution. Data are expressed as mean 

± standard deviation or medians (interquartile range). P < 0,05 has been considered significant. 
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III. Results 

Our current study involved 210 volunteers who were grouped into (a hundred healthy smokers and hundred 

ten of hypertension smokers). Table 1 shows according to demographic and anthropometric. Table 1 shows the 

characteristics of 210 subjects. The Mean ± SD age of subjects were 68.60±22.68 years for healthy smokers (P-

value 0.001), while  Mean ± SD age  of subjects who have hypertension smokers were 87.85±25.97 (P-value 

0.001). The same applies to BMI, Mean ± SD BMI of subjects who are healthy smokers  was 53.8±9.56 and for 

the hypertension smokers was 54.9±9.49.  

 

Table (1) comparison between anthropometric characters between study groups   

  

 Groups Total 

Healthy 

(n=100) 

Hypertension 

(n=110) 

 

 

 

 

 

Age (year) 

1-20 N 8 2 10 

% 8% 1.8% 4.7% 

21-40 N 70 23 93 

% 70% 20.9% 44.3% 

41-60 N 20 52 72 

% 20% 47.3% 34.3% 

61-80 N 2 31 33 

% 2% 28.2% 15.7% 

>80 N 0 2 2 

% 0.0% 1.8% 1% 

 

 

   BMI (kg/m2) 

<25 N 29 22 51 

% 29% 20% 24.3% 

25-29 N 40 49 89 

% 40% 44.5% 42.4% 

≥30 N 31 39 70 

% 31% 35.5% 33.3% 

 

 

The results of hematological parameters showed that the smoker subjects who have hypertension faced a 

significant increasing of WBC, Lymphocyte, HCT, MCV, MCH (P-value 0.001). RBC, HGB, RDW, MPV (P-

value <0.05) comparing with hematological parameters for healthy smokers as shown in table (2). While the rest 

of the hematological parameters were not statistically significant. 
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Table (2) hematological parameters Hypertension smokers comparing with Healthy smokers 

 

Hematological 

parameters 

Hypertension smokers 

(N=110) 

Healthy smokers (N=100) P-value 

WBC (x10e9/L) 8.25 (7.0-9.5) 6.25 (5.2-7.3) 0.001* 

Lymphocyte (%) 29.82 (28.49-30.29) 28.7 (27.05-29.75) 0.001* 

Monocyte (%) 3.98 (1.26-5.88) 3.9 (0.1-5.7) 0.54 

Granulocyte (%) 57.2 (49.8-63.78) 56.1 (50.5-65.9) 0.57 

RBCs (x10e12/L) 5.4 (4.75-5.9) 4.88 (4.51-5.2) 0.02* 

HGB (g/dl) 150.7 (137.8-160.0) 140.5 (127.3-155.3) 0.02* 

HCT (%) 43.6±1.8 40.98±0.9 0.001* 

MCV (fL) 89.73 (82.3-93.65) 85.5 (80.9-89.6) 0.001* 

MCH (pg)  30.4 (28.9-31.9) 29.1 (27.95-39.1) 0.001* 

MCHC (g/L) 324 (316.9-327.7) 330 (327-339.05) 0.09 

RDW (%CV) 14.7 (13.68-15.01) 14.01(13.6-15.07) 0.05* 

MPV (FI) 11.0±1.00 10.0±0.95 0.04* 

 

 

IV. Discussion  

Previous studies have shown that smoking has a negative impact on blood parameters. Therefore, we 

evaluated the hematological parameters for hypertension smokers and compare them with healthy smokers. The 

impact of smoking on hematological parameters, especially WBC, HGb, hematocrit - HCT, RBC, MVC, MCH 

also the other physiological parameters (age, BMI) were observed. The white blood cell is one of the vital 

important component which play a critical role in immunity in normal condition but the abnormal increase of 

WBCs number makes harmful implications of human body by causing different diseases. Our present study 

proved an elevated of white blood cells count in of hypertension smokers compared to healthy smokers in 

various ages and smoking levels. The values of hemoglobin parameters were significantly larger in hypertension 

smokers than in healthy smokers regardless of the age, while monocyte, granulocyte and MCHC values were 

showed no significant differences. Numerous studies suggested that WBC counts were significantly increase in 

heavy (7500 ± 324/μl, p< 0.001) or light (6829 ± 352/μl, p = 0.001) smoking groups as compared to non-smokers 

(5590 ± 178/μl) [13]. Other recent study involved 6902 male and 8405 female smokers sample, higher WBC 

counts were estimated [14].  

Other study was carried out on 105 adult subjects proved that the smokers had significantly increase of WBC 

counts than non-smokers. At the same time, it has been observed that the increase in WBCs increases with the 
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increase of smoking intensity [15]. while the other studies also noted that there is a positive relationship between 

WBCs and male smokers [3, 10, 16]. 

Due to the vital role which is presented by neutrophil, eosinophil, lymphocyte and monocyte in human 

immune system, our study proved that there is a significant  increase of WBCs and neutrophil in hypertension 

smokers comparing with healthy smokers (P=0.001). No  significant difference was recorded in monocytes and 

granulocyte.  

Study related with white blood cells and its types conducted by  schwartz and weiss who are noted that  a 

significant increase of  neutrophil in smokers [17]. Other study found that WBCs, neutrophil and eosinophil [18]. 

Recently, studies noted that the lymphocyte was higher while the neutrophil was lower in smokers [19]. 

According to the age, we found that the values of hematological parameters are higher in hypertension 

smokers, especially in [21-40] compared  healthy smokers. it may be because of the number of cigarette smoking 

per a day. The reason of increasing WBCs may because of number of smoking per day or the intensity of 

nicotine in the body. As it known, hypertension has a high impact on the human body health. study in china has 

been conducted on adult subjects found that WBCs increases by increasing hypertension[12]. As some of studies 

classified the hypertension as inflammatory disease whereas increase by increasing inflammatory levels 

including WBCs and their types [20]. Because of this it is clearly that the increases of WBCs in hypertension 

smokers occurring normally. Numerous studies have shown that the significant increasing of hemoglobin with 

increased haematocrit[21,22]. Lakshmi et. al. noted that the hematocrit levels also hemoglobin was significantly 

high and increase when increasing the smoking severity [23]. Other study by White head et. al. found that 

hemoglobin concentration increasing when the smoking been more than 15 cigarettes per a day [24]. Probably 

the increase of hemoglobin due to increasing of Carbon monoxide , according to several studies it is a kind of 

compensatory mechanisms whereas Carbon monoxide will attach to hemoglobin to consist of 

Carboxyhemoglobin which is inactive as it does not have the ability to carry sufficient oxygen atoms then lead to 

reduce the activity of  hemoglobin to transfer oxygen to the tissues as a recovering  oxygen lacking [25]. 

Therefore, the lack of oxygen in the tissues is the result of the carboxyhemoglobin manufacturing, which in turn 

increases erythropoietin lead to leads to increased red blood cells. Other studies show that carbon monoxide from 

tobacco smoke will increases the permeability of capillaries and reduced the plasma volume [26,27]. Excess 

increase of mean corpuscular volume , mean corpuscular hemoglobin and RDW have been explained in studies 

due to hypercholesterolemia, kidney dysfunction and hyperuricemia[28] Which contradicts the results of our 

current study 

 

V. Conclusion  

Through our current study, we concluded that the increase and persistence of smoking in patients with 

hypertension will increases the level of blood concentrations and thus will increase the incidence of pressure 

patients with atherosclerosis, cardiovascular diseases, polycythaemiavera and chronic obstructive pulmonary 

disease. On the other hand, our study refuted some studies that concluded that excess increase of mean 

corpuscular volume , mean corpuscular hemoglobin and RDW  caused by just hypercholesterolemia, kidney 
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dysfunction or hyperuricemia but we can add or linking the smoking with hypertension lead to increase these 

parameters. 
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