



Evaluation the Effect of Chewing Tobacco Consumptions on Some Hematological Parameters among Sudanese populations at Northern state, Sudan2025.
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Chewing tobacco (locally known as (Toombak) is widely used in Sudan, particularly in the Northern State. This case-control study aims to evaluate its impact on hematological parameters (WBCs, RBCs, Hb, and Platelets) among adult males. A total of 100 participants (50 users and 50 non-users) were included. Blood samples were analyzed using CBC analyzers, and statistical analysis was conducted using SPSS. Although minor trends were observed—such as lower WBC levels among users—the differences were not statistically significant (p > 0.05). The study highlights the need for larger-scale research and more controlled variables to understand the systemic impact of chewing tobacco. These findings may inform public health strategies addressing the hematological risks of smokeless tobacco use.

Introduction
Background:
Chewing tobacco is a widely used form of smokeless tobacco, particularly prevalent in Sudan-especially in the Northern State-where its use is deeply rooted in cultural and social traditions. Unlike smoking, it involves placing a portion of tobacco between the gum and cheek, allowing its active substances to be absorbed directly through the oral mucosa. Despite its popularity and cultural acceptance, chewing tobacco is often underestimated in terms of health risks when compared to smoking.
Scientific studies have increasingly demonstrated that chewing tobacco contains numerous harmful substances, including nicotine, nitrosamines, and heavy metals, which can have significant physiological effects on various body systems. Among the most critically affected systems is the hematological system. Hematological parameters-such as hemoglobin concentration, red blood cell (RBC) count, white blood cell (WBC) count, and platelet indices-serve as essential indicators of overall systemic health. Alterations in these markers can reflect underlying pathological processes, including anemia, inflammation, or immune suppression.
In the context of Sudan, where non-communicable diseases are on the rise, understanding the hematological implications of chewing tobacco use is crucial for guiding public health strategies and interventions. This study aims to evaluate the impact of chewing tobacco on key hematological parameters among adults in Northern State, Sudan. The findings are expected to contribute locally relevant data that can support evidence-based health policies and raise awareness about the potential risks associated with this widely practiced habit.
Chewing tobacco, locally known as "Tombak" in Sudan, is a smokeless tobacco product that is widely used, particularly among men. It is placed as a moist ball between the gums and lips and is known by various names such as "sout", "suffa", "amari", and "kayf" (1). Tombak is a dark, fermented tobacco powder with a strong, pungent odor and contains at least 28 carcinogenic compounds, primarily tobacco-specific nitrosamines (TSNAs), which form during fermentation and curing processes (1).
The raw plant used for Tombak is Nicotiana rustica, a green leafy shrub that grows up to one meter in height and resembles a tomato plant in appearance. The plant is propagated by transplanting seedlings about 10 cm long and requires minimal water—about one liter at the time of planting—and very little
Agricultural care thereafter (2). Toombak fields are known to repel weeds and pests due to the plant’s high toxicity and strong smell, making it a low-cost crop(2).
At harvest time, skilled laborers are hired to pick the leaves, but exposure to the plant causes dermatological and respiratory issues, including skin irritation, eye inflammation, and chest allergies. These health problems are temporary for some workers but may lead to long-term pulmonary complications (2). Once harvested, the green leaves are fermented in pits, often with the addition of toxic substances such as Calotropis procera ("Ushr" tree leaves), which enhance the pungent flavor and are also harmful to health (2).
In some rural regions, it has been reported that donkey dung is added to the fermentation mix to accelerate microbial activity. This mixture is then covered with branches and left in the sun to ferment until a strong odor develops. The final product is ground into a fine powder and packed for sale across the country (2).
Preparation for use involves softening the dried Toombak with water in which alum (locally known as "Atroun") has been dissolved. The sediment is avoided during pouring, and the mixture is kneaded by hand until it reaches the desired consistency, then left to ferment briefly (3).
Toombak consumption is associated with an increased risk of various cancers, particularly oral, pharyngeal, and laryngeal cancers. A 1991 study conducted by the Faculty of Medicine at the University of Khartoum and published in the journal Carcinogenesis showed that Sudanese Toombak contains abnormally high levels of carcinogens, including benzo[a]pyrene, formaldehyde, acetaldehyde, hydrazine, arsenic, nickel, cadmium, and polonium-210 (4). The amount of nicotine absorbed from Toombak is 2–3 times higher than from smoking cigarettes and remains longer in the bloodstream, increasing the risk of addiction and cardiovascular issues (4).
Given these potential health effects, hematological analysis plays a crucial role in evaluating the biological consequences of Toombak use. The Complete Blood Count (CBC) is a common and essential diagnostic tool used to assess the impact of diseases and toxins on the blood (5). A CBC measures red blood cells (RBCs), white blood cells (WBCs), and platelets (PLTs), and provides detailed data through parameters like hemoglobin (HGB), hematocrit (HCT), and white blood cell differentials, which help identify infections, inflammation, anemia, or other hematological abnormalities (5).
Advanced CBC analyzers offer high-speed, automated testing with the ability to process up to 60 samples per hour and store over 35,000 results. They include







Features such as error correction, built-in printing, and histogram charts for better interpretation. These machines are compact, efficient, and indispensable in modern medical laboratories (6). Their use is especially valuable in research assessing the systemic impact of substances like Toombak on blood parameters (6). Problem Statement:
The widespread use of chewing tobacco, particularly Toombak, is a growing public health issue in Sudan. Despite its prevalence, there is a lack of sufficient local research investigating its systemic health effects, especially its influence on hematological parameters. Several international studies have demonstrated significant alterations in complete blood count (CBC) values among tobacco users. However, there is limited data specific to the Sudanese population, particularly in the Northern State where Toombak use is highly common. This gap in knowledge hinders the ability of healthcare professionals and policymakers to fully understand and address the potential hematological risks associated with chewing tobacco. Therefore, it is essential to evaluate the impact of chewing tobacco consumption on hematological parameters in this population to inform public health interventions and raise awareness.
Distribution:
Tree tobacco is native to central and northwest Argentina and Bolivia, from where it was widely introduced around the world, primarily as a garden ornamental. It rapidly colonized many native habitats and is considered invasive in parts of Europe and South Africa. In North American, it has become established in many southwestern states, Baja California and mainland Mexico. It was first recorded in California in the late 19th century, although how it was introduced	is	unclear.	It	may	have	been	introduced	accidentally	as	a contaminant in grain23 or purposefully as an ornamental183 or as a source of smoking tobacco.23 As elsewhere, the plant quickly escaped into disturbed areas and wild lands.
In California tree tobacco is rated as a ―moderate‖ invader;183 it is found in the southwestern portion of the state and the Central Valley, primarily below 4000 feet (1200 m).7,89 In spite of eradication efforts in the Reserve, as of 2018, tree tobacco persists along the Pole Road, at trailheads and occasionally elsewhere. 
Nicotiana glauca:
tree with branches and sporadic leaves Harbaugh Seaside Trails October 2018 Tree tobacco (Nicotiana glauca) is a small, open tree with rubbery, silvery-blue leaves and terminal clusters of tubular, yellow flowers. It blooms frequently along roadways, trails, abandoned fields and other disturbed areas.

Tree tobacco is native to South America. It was planted around the world as an ornamental garden plant and jumped the garden fence into the native wildlands of many countries. It is classified as invasive in California.
Although Native Americans are said to have consumed tree tobacco and to have smoked the leaves for ceremonial and spiritual purposes, smoking tree tobacco induces vomiting, and ingestion causes seizures and even death. Most authorities agree that it is unwise to ingest any part of this plant.
Other Common Names:
Tobacco tree, mustard tree, juanloco, palo loco
Description:
Tree tobacco is a small, open tree usually less than 20 feet (6 m) tall with arching or drooping branches. It is variously described as ―spindly‖4 and
―straggling‖ 23, and ―rangy‖.444 The stems and leaves are blueish green, dusted with fine, waxy particles (glaucous). The leaves are generally oval in shape, shorter than eight inches (20 cm), and often with an acute or pointed tip. Petioles are somewhat shorter than the leaves. The leaf surface is smooth and rubbery to touch, and margins lack teeth.
Flowers occur in large, branched, terminal clusters that may contain blossoms and seed pods in all stages of development and in all seasons of the year. Flowers are symmetrical and bisexual. The calyx is five-lobed and persists around developing fruits. Five yellow petals are united into a long narrow tube, constricted before the mouth where the short lobes flare outward. Flowers are up to 1½ inches (4 cm) in length and are often tinged with green, especially near the mouth. There are five greenish-white stamens that do not project from the flower mouth; when open to shed pollen, the anthers resemble little mushroom caps. There is one pistil with a superior ovary and one style that holds the stigma just beyond the anthers – close to the flower mouth. The stigma is green with two lobes. The major bloom period is March – Sept.7 but flowers and seeds are found all year.
The fruit is a smooth, ovoid capsule, about a ½ inch (1.3 cm) long, surrounded by the brown calyx, which may be intact or split. The capsule splits from the tip, releasing numerous tiny brown seeds that are irregular in shape (mostly oval or D-shaped) and have a sculptured surface.
Tree tobacco (Nicotiana glauca) is a small, open tree with rubbery, silvery-blue leaves and terminal clusters of tubular, yellow flowers. It blooms frequently along roadways, trails, abandoned fields and other disturbed areas.

Tree tobacco is native to South America. It was planted around the world as an ornamental garden plant and jumped the garden fence into the native wild lands of many countries. It is classified as invasive in California.
Although Native Americans are said to have consumed tree tobacco and to have smoked the leaves for ceremonial and spiritual purposes, smoking tree tobacco induces vomiting, and ingestion causes seizures and even death. Most authorities agree that it is unwise to ingest any part of this plant.
Interesting Facts:
Tree tobacco is in the genus Nicotiana, the name of which is clearly related to the chemical nicotine, present in plants of this genus. Both the chemical and the genus were named after a French diplomat and scholar, Jean Nicot de Villemain who is thought to have introduced tobacco to France about 1560. It was first introduced as a powder to inhale as a cure for headaches; it later evolved into snuff and became identified with the pleasure of nobility.
The practice of smoking tobacco leaves began in the Americas over two thousand years ago and didn’t spread to Europe until the Spaniards arrived.
Human Uses:
Like many plants in the nightshade family, tree tobacco contains alkaloids – primarily anabases, chemically similar to nicotine. There are reports of tree tobacco used by native Americans in California both for medicinal purposes and for rituals, smoking, and consumption.282 Locally, the Luiseño administered tree tobacco topically on wounds and as a fumigant to relieve earaches.
It is also known that all parts of this plant are toxic, causing vomiting, hallucinations, respiratory failure, and death.59,66 The California Poison Control System rates the toxicity as major.209 Most modern references warn against smoking or eating any part of the plant11,15,66 – even the flower nectar. In spite of its invasive tendencies, tree tobacco is often recommended for flower gardens, both for the long display of pretty yellow flowers and for the copious nectar which attracts hummingbirds.441,445
Close up of stem:
Bluish foliage dusted with waxy particles | Pole road | August 2018 large yellow seed pods
Pole Road | November 2011 thin branches with leaves West Basin | October 2018 distribution-map

Classification:
Tree tobacco is a dicot angiosperm in the tobacco family (ornightshade family or potato family; Solanaceae). Members of this family have five petals that are fused into a tube, at least at the base. Sometimes the petals or lobes are reflexed. Fruits are either a berry or a capsule. Many members of this family contain alkaloid compounds which may be toxic or narcotic; these include scopolamine, atropine, and nicotine.
The tobacco family includes many well-known food and ornamental species such as tomato, pepper, potato, petunia and night-blooming jasmine. The family also includes tobacco and belladonna. Eight species in this family have been reported from the Reserve.48 The six natives include Parish’s nightshade (Solanum parishii), the threatened California box thorn, Lycium californicum (CNPS list 4B) and Sacred Datura (Datura wrightii)

Literature Review:
Chewing tobacco is a major public health concern in several countries, including Sudan. In the Northern State, the use of Toombak—a local form of smokeless tobacco—is widespread. Its long-term use has been associated with various health effects,  particularly  on  the  hematological  system. A study in India by Verma et al. (2017) found significant alterations in hematological parameters such as hemoglobin, total leukocyte count, and platelet count among tobacco chewers, indicating its systemic effect on blood composition. Similarly, Ahmed and colleagues (2020) observed that prolonged use of smokeless tobacco led to changes in red blood cell indices and increased white blood cell count in a cross-sectional study in Pakistan(7).
Furthermore, a recent population-based study in Nepal (Bista et al., 2023) linked tobacco chewing with anemia and elevated inflammatory markers, highlighting potential disruptions in hematopoiesis. The systemic effects of smokeless tobacco were also discussed in a global review, which concluded that such products contribute to oxidative stress and alterations in immune-related hematologic markers (Kashyap & Tiwari, 2022).
Despite these findings from regional and international studies, there remains a lack of data on the specific hematological effects of Toombak among Sudanese populations, particularly in the Northern State. This study seeks to address this gap.
Ahmed et al. (2024) conducted a cross-sectional study in Bahri, Sudan, to assess the relationship between tobacco smoking and hematological indices. The study revealed significantly higher levels of red blood cells (RBCs), hemoglobin (Hb), white blood cells (WBCs), neutrophils, mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC), red cell distribution width (RDW), and platelet distribution width (PDW) among smokers compared to non-smokers. Interestingly, mean platelet volume (MPV) and mean corpuscular volume (MCV) were lower among smokers. Although this study focused on smoked tobacco, it provides valuable insight into how tobacco in general—regardless of the mode of consumption—can influence hematological profiles.(8)
A related study from India by Khan et al. (2024), published in the Fayoum University Medical Journal, evaluated the hematological changes among users of smoked (cigarette, bidi) and smokeless tobacco (chewing) in a population of 280 men. While many hematological changes were not statistically significant,

users showed elevated Hb, monocytes, eosinophil’s, platelet count, PCT, and MPV compared to non-users. Notably, total white blood cell count (TWBC) and RDW-CV were significantly increased in tobacco users—including chewers— indicating systemic inflammatory effects.(9)
Kumar et al. (2017) focused specifically on chewing tobacco in Bikaner City, Rajasthan. Their study showed that chewing tobacco users had significantly elevated levels of Hb, RBC count, total leukocyte count (TLC), and neutrophils, while lymphocyte, monocyte, and platelet counts were significantly lower. These results suggest a potential pro-inflammatory and immune-altering effect of chronic exposure to smokeless tobacco.(10)
Together, these studies underscore that chewing tobacco can significantly alter hematological parameters, potentially masking or mimicking clinical conditions such as anemia or infection. Given the prevalence of toombak in Sudan and the lack of local research, further region-specific studies are critical to understanding its health consequences and informing public health interventions.
Studies on changes in hematological and biochemical parameters in smokeless tobacco (Gutka) chewing auto drivers in Nellore district of Andhra Pradesh, India
The present study was designed to evaluate the effect of Smokeless tobacco on some biochemical and hematological parameters. It was observed that hematological parameters of Auto drivers including hemoglobin content, white blood cell and leukocyte counts were higher in Gutka consumers than in controls, whereas monocytes and basophils counts were lower. Higher biochemical parameters like serum cholesterol, glucose and protein were observed in blood samples of Gutka consumers. Decrease in serum protein levels and remarkable increase in Serum cholesterol and glucose levels were observed in Gutka consumers when compared to controls. There existed considerable difference among different hematological and biochemical parameters of gutka chewers when compared to controls (11).



Objectives:
1. General Objective:
To evaluate the effect of chewing tobacco consumption on hematological parameters among Sudanese population at Northern State, Sudan 2025.
2. Specific Objectives:

· To assess the levels of hemoglobin (Hb), red blood cells (RBCs), white blood cells (WBCs), and platelets in chewing tobacco users compared to non-users.
· To examine the association between the duration and frequency of chewing tobacco use and alterations in hematological parameters. –
· To provide evidence-based recommendations for public health awareness programs based on the study findings

Methodology
Methodology: Materials and Methods
Study Design and Setting: This is a case-control study that will be conducted at the Police Hospital in Northern State, Sudan. The study aims to evaluate the effect of chewing tobacco (Toombak) consumption on hematological parameters among adult males.
Study Population: The study will include adult male residents of Northern State, divided into two groups: - Cases: 50 adult males who are regular users of Toombak. - Controls: 50 adult males who have never used any form of tobacco Sample Size and Sampling Technique:
A total of 100 participants (50 cases and 50 controls) will be selected using a non-probability convenient sampling technique from local markets. Blood collection and laboratory analysis will take place at the Police Hospital.
Inclusion Criteria - Males aged 18 years or older - Permanent residents of Northern State - Cases: Daily Toombak users for at least 6 months - Controls: Never used tobacco in any form Exclusion Criteria - Known hematological disorders - Individuals on medications affecting blood parameters - Chronic diseases such as cancer, renal failure, or liver disease
Data Collection:
Data will be collected through a structured questionnaire covering demographic, behavioral, and health information. A 5 ml venous blood sample will be collected from each participant under aseptic conditions.
Laboratory Analysis: Blood samples will be analyzed using an automated hematology analyzer (CBC Analyzer) to measure the following parameters: - Hemoglobin (Hb) - White blood cell (WBC) count - Red blood cell (RBC) count - Hematocrit (HCT) - Platelet count - Mean corpuscular volume (MCV) - Mean corpuscular hemoglobin (MCH) - Mean corpuscular hemoglobin concentration (MCHC)
Data Analysis: Data will be analyzed using SPSS software. Descriptive statistics (mean, standard deviation) will be used to summarize the data. An independent samples t-test will be used to compare hematological parameters between the two groups.
Ethical Considerations: Ethical approval will be obtained from the relevant research ethics committee prior to the start of the study. Written and verbal informed consent will be obtained from all participants. All information will be

Treated with strict confidentiality and participant privacy will be maintained throughout the study.
· Steps for Blood Sample Collection from Chewing Tobacco Users
1. Preparation
· Obtain informed consent from the participant.
· Record personal and usage data (name, age, duration of chewing tobacco use, amount used, frequency per day).
· Ensure the participant has not used tobacco immediately before the sample (preferably 1 hour or more) if testing components sensitive to nicotine (e.g., hormones, some blood chemistry).
2. Required Materials
· Sterile gloves.
· Blood collection needle (Vacationer system or syringe).
· Blood collection tubes (e.g., EDTA for CBC, plain or serum tube for chemistry.
· Alcohol swab and cotton).
· Tourniquet.
· Disinfectant and sharps disposal container.
3. Sample Collection Procedure
· Seat the participant comfortably.
· Apply the tourniquet above the elbow.
· Select an appropriate vein (usually the median cubital vein).
· Clean the puncture site with an alcohol swab.
· Insert the needle and draw the required volume of blood.
· Remove the needle and apply pressure with sterile cotton.
· Label the sample tube accurately and gently mix (if anticoagulant tube is used).
4. Post-Collection
Record the date, time, and relevant notes such as how long the participant has been using chewing tobacco.
Store the sample appropriately depending
· What is CBC? (Complete Blood Count)
The Complete Blood Count (CBC) is a common blood test used to evaluate your overall health and detect a wide range of disorders, including anemia, infections, inflammation, bleeding disorders, and some cancers.
· What Does CBC Measure?

Component Description
WBC (White Blood Cells)	Measures	immune	cells;high	levels	may indicate infection or inflammation.
RBC (Red Blood Cells) Measures-oxygen-carrying cells; low count may suggest anemia.
Hemoglobin (Hb) Oxygen-carrying protein in red blood cells. Hematocrit (Hct) Percentage of blood made up of red blood cells.
Platelets (PLT)  Help with blood clotting; low count may cause bleeding risk. MCV (Mean Corpuscular Volume) Average size of red blood cells; helps classify types of anemia.
MCH/MCHC    Measures hemoglobin content and concentration in red cells.
· Why is CBC Important?
Diagnosis:
Detects conditions like anemia, infections, leukemia.
Monitoring: Checks how diseases or treatments (e.g., chemotherapy) affect blood.
Screening:
Part of routine health checkups.
· CBC and Chewing Tobacco Users
In research or clinical settings, CBC can help evaluate how chewing tobacco affects blood parameters, such as:
Increased red blood cell count due to chronic exposure to nicotine. Inflammatory markers from immune response.
Possible signs of anemia or toxicity.
Here’s a full explanation in English of how the CBC (Complete Blood Count) machine works and its types:
· What is a CBC Machine?
A CBC machine is an automated hematology analyzer used in medical laboratories to measure the major components of blood, including:
· Red Blood Cells (RBCs)
· White Blood Cells (WBCs)
· Hemoglobin (Hb)
· Hematocrit (Hct)
· Platelets (PLTs)
· Red cell indices (MCV, MCH, MCHC)
** How Does a CBC Machine Work?

CBC analyzers use a combination of the following main technologies:
1. Electrical Impedance (Coulter Principle)
· Blood cells pass one by one through a small aperture with an electric current.
· Each passing cell changes the current, producing a signal.
· The number and size of cells are determined by the number and amplitude of these signals.
2. Flow Cytometry (Laser Light Scattering) Blood cells pass through a laser beam.
Light is scattered in different directions depending on the cell’s size and internal structure.
This	method	helps	classify	WBCs	into	different	types	(neutrophils, lymphocytes, etc)..
3. Photometry for Hemoglobin
Red blood cells are lysed (broken down), and hemoglobin is released.
A chemical reagent reacts with hemoglobin, and its absorbance is measured to determine the hemoglobin concentration.
Types of CBC Machines:
Type Description:
-3part analyzer	Separates WBCs into 3 groups: neutrophils, lymphocytes, and monocytes. Suitable for small labs.
-5part analyzer	Differentiates WBCs into 5 types: neutrophils, lymphocytes, monocytes, eosinophils, and basophils. More advanced, used in hospitals.
Automated analyzers	Fully	automated;	handle	sampling,	analysis,	and reporting. Ideal for high-volume labs.
Semi-automated analyzers	Require	some	manual	steps	like	sample preparation.
Point-of-care (POC) or Portable CBC devices	Small and portable machines used in clinics or fieldwork for quick tests.
Advantages of CBC Machines
Fast results (within minutes) High accuracy and reliability
Able to process a large number of samples
Early detection of blood disorders like anemia, infections, leukemia
Would you like me to create a PDF with this explanation and diagrams of the machine types?

Here is a detailed explanation of the disadvantages of the CBC (Complete Blood Count) machine, including technical, clinical, and practical limitations. While CBC machines are essential and widely used in medical diagnostics, they are not without shortcomings.
Disadvantages of the CBC Machine:
1. Limited Diagnostic Specificity
While CBC machines provide quantitative data (e.g., WBC count, RBC count, hemoglobin levels), they cannot determine the underlying cause of abnormalities.
Example: A low hemoglobin level is detected, but the machine cannot specify whether it is due to iron deficiency, chronic disease, or genetic conditions like thalassemia.
Why this matters: Additional tests are always required for a conclusive diagnosis, making CBC a screening tool, not a definitive one.
2. Inability to Detect Abnormal Cell Morphology
CBC machines do not visualize blood cells. They count and size them using electrical or optical signals.
Abnormal shapes of cells (e.g., sickle cells, schistocytes, blasts in leukemia) may go unnoticed unless a manual blood smear is examined under a microscope.
Why this matters: Morphological changes are critical in diagnosing conditions like sickle cell anemia, malaria, or leukemia, which CBC machines alone might miss.
3. False Results Due to Technical Interference
CBC machines can sometimes produce inaccurate readings due to:
Clotted samples: Platelets and cells may clump, falsely lowering the count. Lipemic or hemolyzed blood: High fat content or ruptured cells can interfere with hemoglobin measurement.
Cold	agglutinins:	In	certain	conditions,	red blood	cells	clump	in	cold temperatures, causing false high MCV.
Why this matters: These errors may lead to misinterpretation of the patient’s condition unless verified manually or with repeat testing.
4. High Cost and Maintenance
Especially in low-resource settings, advanced CBC machines (such as 5-part analyzers with flow cytometry) are:
· Expensive to purchase.
· Require routine calibration, quality control, and skilled technicians.

· Spare parts and reagents may not be readily available.
· Why this matters: This limits their availability in rural or underfunded healthcare facilities.
5. Complexity in Pediatric and Neonatal Samples
Blood from newborns and infants often has unique characteristics (e.g., higher nucleated RBCs), which may confuse automated analyzers and lead to false high WBC counts.
Very small blood volumes can also be problematic for some machines.
Why this matters: Special handling and interpretation are required, increasing the chance of technical errors if not managed properly.
6. Limited Use in Emergency or Remote Settings
CBC analyzers are often bulky and require electricity, making them difficult to use in fieldwork, mobile clinics, or during power outages.
Even portable models are still limited in function and may not offer full 5-part differential.
7. Lack of Contextual Analysis
Machines do not consider the clinical picture (e.g., patient history, symptoms). A high WBC count, for instance, could result from infection, inflammation, or leukemia—but the machine will simply report the number.
Why this matters: Over-reliance on machine results without clinical correlation can lead to misdiagnosis or unnecessary treatments.
Summary
While CBC machines offer tremendous speed, accuracy, and efficiency, they also have important limitations:
They cannot replace human interpretation.
They are best used as part of a broader diagnostic strategy that includes manual examination, patient history, and other lab tests.
Would you like this information in PDF format or a comparison chart between advantages and disadvantages of the CBC machine?
Here is the standard procedure for performing a Complete Blood Count (CBC), step by step, including preparation, collection, and processing.
Procedure of CBC (Complete Blood Count)
1. Patient Preparation
· No fasting is required for CBC (unless combined with other tests).
· Explain the procedure to the patient and obtain consent.
· Ask about bleeding disorders or anticoagulant medications.
· Ensure the patient is seated or lying comfortably to avoid fainting.

2. Sample Collection:
Materials Needed:
· Gloves
· Tourniquet
· Alcohol swab
· Sterile needle and syringe or vacutainer system
· EDTA (purple/lavender-top) tube
· Cotton or gauze
· Biohazard disposal container
Procedure:
a. Apply the tourniquet above the chosen vein (usually in the arm).
b. Clean the venipuncture site with an alcohol swab.
c. Insert the needle and collect 2–3 mL of venous blood into an EDTA tube (anticoagulant prevents clotting).
d. Release the tourniquet and remove the needle.
e. Apply pressure with cotton to stop bleeding.
f. Label the tube clearly with patient name, date, and time.
3. Mixing the Sample
Gently invert the EDTA tube 8–10 times (do not shake) to mix the blood with the anticoagulant and prevent clotting.
4. Sample Processing
· Transport the sample to the hematology laboratory within 2 hours of collection.
· Place the sample in an automated CBC analyzer.
The machine will:
· Count WBCs, RBCs, and platelets.
· Measure hemoglobin and hematocrit.
· Calculate red cell indices (MCV, MCH, MCHC).
· Provide a differential WBC count (if 5-part machine is used).
5. Result Interpretation
· Results are printed or displayed on the screen.
· Compare values to normal reference ranges.
· Abnormal values should be reviewed by a physician.

Principle of CBC (Complete Blood Count):
The principle of the CBC test is based on automated counting and analysis of blood cells using electrical impedance, optical light scattering, and chemical reactions to measure the quantity and quality of blood components.
Main Principles Used in CBC Machines:
1. Electrical Impedance (Coulter Principle)
How it works: Blood cells are suspended in an electrolyte solution and passed through a small aperture with an electric current.
Each cell passing through causes a change in resistance (impedance). The number of electrical pulses = number of cells.
The size of each pulse = cell size.
Used to count:
· RBCs (Red Blood Cells)
· WBCs (White Blood Cells)
· Platelets
2. Optical Light Scattering (Flow Cytometry)
How it works: Blood cells are exposed to a laser beam. The angle and intensity of light scatter depend on:
Cell size (forward scatter)
Cell complexity/granularity (side scatter)
Used in 5-part analyzers to differentiate WBCs:
Neutrophils Lymphocytes Monocytes Eosinophils Basophils
3. Colorimetric/Photometric Principle for Hemoglobin
Red cells are lysed chemically to release hemoglobin.
A chemical reagent reacts with hemoglobin to form a colored compound. The machine measures light absorbance (at a specific wavelength).
The absorbance is directly proportional to hemoglobin concentration.
4. Calculation of Red Cell Indices
The machine automatically calculates:
MCV (Mean Corpuscular Volume) = average size of RBCs
MCH (Mean Corpuscular Hemoglobin) = amount of Hb per RBC
MCHC (Mean Corpuscular Hemoglobin Concentration) = Hb concentration in RBCs

These are calculated using measured values like RBC count, hemoglobin, and hematocrit.
 Results
Table 1 Descriptive Statistics by Group
	Group
	WBC
(mean ± SD)
	RBC
(mean ± SD)
	Hb (mean ±
SD)
	PIT
(mean ± SD)
	Age (mean ±
SD)
	Dose/day
	Sample Count

	5–10
years
	5.97 ±
2.19
	4.88 ±
0.37
	14.21 ±
1.73
	219.3 ±
53.78
	30.6 ±
8.02
	100.0
	10

	<5 years
	5.42 ±
2.13
	4.72 ±
0.39
	13.96 ±
1.89
	239.0 ±
93.91
	34.62 ±
43.24
	100.0
	21

	>10
years
	5.29 ±
1.5
	4.83 ±
0.52
	14.32 ±
0.97
	241.68 ±
65.82
	38.79 ±
15.69
	100.0
	19

	Non-
	11.04 ±
	4.73 ±
	13.21 ±
	247.26 ±
	29.98 ±
	100.0
	50

	Chewing
	42.59
	0.44
	2.05
	57.62
	10.82
	
	

	tobacco
	
	
	
	
	
	
	



Table  2 ANOVA Analysis
	Biomarker
	F-value
	p-value

	WBC
	0.278
	0.8409

	RBC
	0.543
	0.6537

	Hb
	2.335
	0.0787

	PIT
	0.485
	0.6934


Table 3 Correlation with Dose per Day
	Biomarker
	Correlation
	p-value

	WBC
	Nan
	Nan

	RBC
	Nan
	Nan

	Hb
	Nan
	Nan

	PIT
	Nan
	Nan
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Fig. 5 Scatter Plots (Dose vs Biomarkers)
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Discussion:

The present study investigated the impact of chewing tobacco use on various blood biomarkers, namely White Blood Cells (WBC), Red Blood Cells (RBC), Hemoglobin (Hb), and Platelets (PIT), across different durations of tobacco use (<5 years, 5–10 years, and >10 years), compared with non-chewing tobacco users.
Although descriptive statistics revealed slight differences between the user groups and non-users, particularly in WBC and Hb levels, the differences were not statistically significant according to the ANOVA results (p > 0.05 for all biomarkers). This suggests that the duration of chewing tobacco use alone may not have a significant measurable effect on these specific hematological parameters within the sample size considered.
Interestingly, WBC values appeared lower among tobacco users across all durations when compared to non-users. However, the WBC variance in the non- user group was considerably high, potentially indicating the presence of other confounding variables or outliers in the control group. The uniform dose across users (100 grams per day) limited the ability to assess dose-dependent relationships, and the correlation analysis yielded non-significant results for all biomarkers.


Conclusion:
In conclusion, this study found no statistically significant differences in WBC, RBC, Hb, or PIT levels between chewing tobacco users of varying durations and non-users. While some trends were observed, such as lower WBC counts in users, the results emphasize the need for larger sample sizes, diversified dosage levels, and control for additional variables to draw more robust conclusions about the hematological effects of chewing tobacco.
Future research should consider a broader range of tobacco dosages and the inclusion of additional health and lifestyle factors to clarify the biological impact of chewing tobacco on blood biomarkers. Recommendations:
Based on the findings of this study, the following recommendations are proposed:
1. Expand Sample Size and Diversity Future studies should include a larger and more demographically diverse sample to improve statistical power and generalizability of the findings.
2. Include Variable Dosage Levels Since most participants in this study consumed a uniform dose of chewing tobacco (100 grams/day), it is recommended to incorporate varied dosage groups to better assess dose- response relationships.
3. Control for Confounding Factors Additional health variables such as nutritional status, infection history, chronic illnesses, and medication use should be accounted for to reduce variability in biomarker levels.
4. Integrate Additional Biomarkers Including inflammatory markers (e.g., CRP, ESR), liver enzymes, or oxidative stress markers could offer a more comprehensive understanding of the systemic effects of chewing tobacco.
5. Public Health Implications The apparent trends, even if not statistically significant, suggest the need for increased awareness about the potential hematological and systemic health risks associated with chewing tobacco use.
All statistical analyses were conducted using IBM SPSS Statistics version 28.
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