


The Effect of Cigarette Smoking on Hematological Parameters among Sudanese Healthy Individuals in Kosti city of the White Nile State, Sudan


ABSTRACT
Background: Cigarette smoking is one of the leading causes of death throughout the world. Smoking has both acute and chronic effects on haematological parameters. Cigarette smoking prevention and control are crucial to decreasing or reducing the burden of smoking-related or associated health problems. Implementing the tobacco control policies, reducing the smoking prevalence by restricting tobacco advertising, promotion, and sponsorship. 
Objective: This study aimed to assess the effect of Cigarette Smoking on haematological parameters among Sudanese healthy volunteer Population in Kosti City.
Methods: A cross-section study, conducted during the period from July 2021 to September 2021. Include 100 blood samples, 50 from this sample were collected from Sudanese people that have cigarette smokers and 50 samples were collected from healthy individuals who do not smoke cigarettes as a control group. The data collected by questionnaires and blood samples, the haematological parameters measured by Sysmex analyser and the data analysed by SPSS. 
Results: Our results show statistically significant	increase in haemoglobin (Hb), hematocrit (Hct), red blood cells (RBCs), and mean corpuscular volume (MCV) in the test group compared with the control group (P-value	[image: ]	0.05). An insignificant decrease in mean corpuscular haemoglobin (MCH), platelet (Plt) and neutrophil (Neut). And a significant decrease in mean corpuscular haemoglobin concentration (MCHC), white blood cells (WBCs). The results of this study showed an insignificant difference between the haematological parameters in cigarette-smoking individuals according to duration and number of cigarettes per day (P-value [image: ] 0.05).
Conclusions:   Studying the effect of cigarette smoking on haematological parameters among Sudanese individuals may help to predict their health condition, resulting in early diagnosis and prognosis. Providing health education programs may reduce the prevalence of cigarette smoking, then decreasing their effect on blood parameters.
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INTRODUCTION
“Globally, Cigarette smoking is a major public health concern. Smoking is a serious global health issue. Cigarette smoking contains over 7000 different chemicals. The main harmful components include nicotine, acrolein, aromatic hydrocarbons and heavy metals, which play the key role in cigarette-induced inflammation and carcinogenesis. Growing evidences show that cigarette smoking and its components exert a remarkable impact on the regulation of immunity, and dysregulated immunity promotes inflammation and cancer” (Liu et al., 2023). “It is a life-threatening which causes preventable deaths, accounting for more than 7 million deaths annually. Over 7000 chemicals that contained in Cigarette smoke, many of which are toxic and carcinogenic” [1-3]. “Cigarette smoke also contains various oxidants such as oxygen-free radicals and volatile aldehydes, which are probably major causes of damage to biomolecules. Smoking causes damage to nearly every organ in the human body and increases the risk of various health problems. Cigarette smoking is one of the leading causes of death throughout the world. Smoking has both acute and chronic effects on Haematological parameters. The effects of cigarette smoking on biochemical characteristics in healthy smokers” [1,2,4].
“Smoking is a substance burned, and the resulting smoke is breathed in to be tasted and absorbed into the bloodstream. The substance used is the dried leaves of the tobacco plant, which have been rolled into a small rectangle of rolling paper to create a small, round cylinder called a "cigarette"” [2,5].
“Cigarette smoking is the largest preventable risk factor for morbidity and mortality in developed countries” [3-6]. “The risk of death in the smokers measured by the number of cigarettes smoked daily, the duration of smoking, the degree of inhalation and the age of initiation” [7]. “Smoking has numerous health effects on the brain and on the renal, respiratory, cardiovascular, gastrointestinal, immune and metabolic systems. While these effects do not all produce noticeable symptoms, there are numerous harmful substances found in cigarette smoke. Nicotine is one of these substances that may be acquired through active and passive smoking” [5-8]. “Cigarette smoking has severe effects on haematological parameters (haemoglobin, white blood cells count, mean corpuscular volume, mean corpuscular haemoglobin concentration, red blood cells count, and hematocrit), and these alterations might be associated with a greater risk for developing atherosclerosis, polycythemia Vera, chronic obstructive pulmonary disease and/or cardiovascular diseases” [9,10].  Cigarette smoking prevention and control are crucial to decreasing or reducing the burden of smoking-related or associated health problems. Implementing the tobacco control policies, reducing the smoking prevalence by restricting tobacco advertising, promotion, and sponsorship [11-15]. Providing smoking educational health programs and resources can help reduce cigarette smoke. Additionally, Public health education campaigns can increase awareness about the hazards or risks of smoking and the benefits of reducing cigarette uptake. “Tobacco use is a global health problem that causes many serious and fatal diseases. Tobacco smoke kills more than three million people every year.  The risk of death for smokers depends on how long, how much, and how early they start smoking, as well as how deeply they inhale. Tobacco smoke contains harmful compounds that damage the human body, such as cancer-causing agents, toxic substances, and oxidants like free radicals and aldehydes” (Barapatre et al., 2024; Gangaram Bhadarge et al., 2021). Tobacco product regulation is also essential and important to reducing the harm caused by smoking. Effective control strategies can be implemented through the governments and health organisations, including taxation, smoke-free laws, and health warnings on tobacco products. By understanding the risks of cigarette smoking and implementing effective prevention and control strategies, we can reduce the burden of smoking-related health problems and improve public health [16-20]. “Over 80% of the 1.3 billion tobacco users worldwide live in low-and middle-income countries, where the problem of tobacco-related illness and death is heaviest. The economic costs of tobacco use are substantial and include significant health care costs for treating the diseases caused by tobacco use as well as the lost human capital that results from tobacco-attributable morbidity and mortality” [21-26]. In Sudan, especially in Kosti city of the White Nile State, no available or published data regarding the effect of cigarette smoking on complete blood counts, however in his study, we aimed to study the effect of Cigarette Smoking on haematological Parameters among Sudanese healthy volunteer Population in Kosti city of the White Nile State so as to improve the public health condition of city.
MATERIAL AND METHODS
Study Design, Area, duration and population
A cross-section case-control study was conducted in Kosti city, White Nile State, Sudan. From July 2021 to September 2021. All Healthy volunteer who were indenter as smokers and give their consent to participate in the study, and non-smokers who involved as control group.
Sampling and Sample Size
A total of one hundred blood samples (from 50 smokers and 50 non-smoker control group). A 5 ml of venous blood was collected from each individual and analysed for haematological parameters using haematological analyser (Sysmex).
Data Collection and analysis:
Questionnaires were used to collect demographic and clinical data, and were put in excel sheet firstly. Secondly, a statistical package for social sciences [SPSS] statistical program version 21 was used to analyse the data. A P value <0.05 was considered significant for all statistical analyses.





RESULTS and Discussion
Table 1: RBCs indices among the two groups 
	Parameters
	Smoker (mean±SD)
	Non-smoker (mean±SD)
	p-value

	Hb
	18.880±3.540
	13.940±1.220
	<0.001

	HCT
	58.080±12.960
	41.022±3.290
	<0.001

	RBC
	6.845±1.343
	4.962±0.403
	<0.001

	MCV
	82.340±11.880
	82.010±7.770
	0.04

	MCH
	27.630±4.151
	28.224±2.261
	0.06

	MCHC
	32.950±7.860
	34.982±7.473
	0.01









Table 2: comparison between RBCs indices in case group according to the duration of smoking.
	Parameters
	Duration
	p. value

	
	Up to 10
	More than 10
	

	Hb
	42
	8
	0.576

	HCT
	42
	8
	0.576

	RBCs
	42
	8
	0.378

	MCV
	42
	8
	0.387

	MCH
	42
	8
	0.092

	MCHC
	42
	8
	0.351







Table 3: comparison between RBCs indices in case group according to the number of cigarette per day.
	Parameters
	Number of cigarette per day
	p. value

	
	Up to 10
	More than 10
	

	Hb
	31
	19
	0.524

	HCT
	31
	19
	0.467

	RBCs
	31
	19
	0.387

	MCV
	31
	19
	0.537

	MCH
	31
	19
	0.089

	MCHC
	31
	19
	0.432





Cigarette smoking is a major public health concern in the globe. It is a life-threating which cause of preventable deaths, and accounting more than 7 million deaths annually. Cigarette smoke also contains various oxidants such as oxygen-free radicals and volatile aldehydes, which are probably major causes of damage to biomolecules. Smoking causes damaging nearly every organ in the human body and increases the risk of various health problems [1-4]. The present study was carried out to evaluate the effect of Cigarette Smoking on hematological Parameters among Sudanese people with cigarette smoking in Kosti city, White Nile State, in the Sudan during period from July to September 2021; 100 blood samples were collected, a 50 from these samples were collected from Sudanese people that have cigarette smoker and 50 samples were collected from health individual non-cigarette smoking as control group and analyzed using automated hematological analyzer (Sysmex).
In the present study, statistically significant difference was shown between the mean of some haematological Parameters of the test group compared with that of the control group. The study showed statistically significant increase in haemoglobin (Hb), hematocrit (Hct), red blood cells (RBCs), and mean corpuscular volume (MCV) in the test group compared with the control group (P-value [image: ] 0.05). That illustrated in tables 1,2,3, respectively, which agree with (Shatha Q. AL-temimi) [17]. was found significant increase RBC, Hb, Hct, MCV and disagree with the result of WBCs also agree with (Maja Malenica, Besim Prnjavorac, Tamer Bego, et at) [18] significant increase in hemoglobin, mean corpuscular volume and red blood cells. An insignificant decrease in mean corpuscular haemoglobin (MCH), platelet (Plt) and neutrophil (Neut). That illustrated in tables 1,2,3 also agree with (Shatha Q. AL- temimi) [17] was found no significant decrease in MCH, Plt and Neut. And significant decrease in mean corpuscular hemoglobin concentration (MCHC), white blood cells (WBCs). That illustrated in tables 1,2,3, this agrees with (Shatha Q. AL-temimi) [17] was found significant decrease in MCHC. The results of this study showed an insignificant difference between the hematological Parameters in cigarette-smoking individual according to duration and number of cigarettes per day (P-value [image: ] 0.05). That is illustrated in tables 1,2,3, respectively.


Conclusion
This study concludes that: The haemoglobin (Hb), hematocrit (Hct), red blood cells (RBCs), and mean corpuscular volume (MCV) are increased in cigarette smoking. The mean corpuscular haemoglobin concentration (MCHC), white blood cells (WBCs), mean corpuscular haemoglobin (MCH), platelets (Plt) and neutrophils (Neut) are decreased in cigarette smoking. The duration and number of cigarettes per day have no effect on the haematological Parameters under the studies. Providing smoking educational health programs and resources can help reduce cigarette smoke. Additionally, Public health education campaigns can increase awareness about the hazards or risks of smoking and the benefits of reducing cigarette uptake. Tobacco product regulation is also essential and important to reducing the harm caused by smoking.


Ethical Approval and consent: 
The institutional ethics committee of the faculty of Medical Laboratory Sciences, White Nile University, approved the study. The purpose and objectives of the study were explained to the participants. Written consent was obtained from all participants prior to enrolment into the study.
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