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 الأھداء

وا وناضلوا من اجل ان تستمر حیاتنا الى من ھم اكرم منا جمیعا  الى الذین قاتل

 شھداء العراق .  

الى التي اكثرت الدعاء كلما نطقت الى التي لولاھا لما امسكت اصابعي قلما الى  

   التي حملتني وھن على وھن امي الحبیبة .

الى من علمني ووضعني على الطریق الصحیح إلى رمز الرجولة والتضحیة   

 ابي الغالي . 

الى من ھم سندي وقوتي في الحیاة ویھم استمد عزتي واصراري الى من ھم   

   اقرب من روحي . اخواني واخواتي .

الى من انسني في دراستي وشاركني ھمومي تذكاراً وتقدیراً اصدقائي   

 وزملائي

الذي كانت نعمھ السند بعد الله تعالى اسال الله ان  بھاء الى استاذتي م.م نورس

ویرعاھا  یحفظھا  

 

 



 
 

 
 

 الشكر والتقدیر 

كن عالما .. فإن لم تستطع فكن متعلما ، فإن لم تستطع فأحب العلماء، فإن لم  

   تستطع فلا تبغضھم"

بعد رحلة بحث وجھد واجتھاد تكللت بإنجاز ھذا البحث، نحمد الله عز وجل  

اخص  على نعمھ التي من بھا علینا فھو العلي القدیر، كما لا یسعنا إلا أن  

  نافكانت الغذاء التي أحیا بحث  بالذكر الید التي جادت بكرمھا وأمدتنا بعطائھا

لنا   ت) لما قدمبھاءنورس لأستاذتنا م.م(  وأشرف على نموه فكل الشكر والتقدیر

مني خالص الشكر   افلھ  ومعرفة طیلة انجاز ھذا البحث ونصائحمن جھد 

. والتقدیر  

ي الكرام، واخص منھم تكما أشكر كل من ساعدني وقدم لي العون من أساتذ 

بالذكر أساتذة الفیزیاء الطبیھ التطبیقیھ الذین أمدوني بتوجیھاتھم القیمة  

.الكثیرة فلھم مني كل الشكر والتقدیرومصادرھم   
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Abstract 

      Smoking is considered one of the most important factors that harm 

human health, Cigarette smoking causes significant health problems 

including an increase in the number and severity of respiratory illnesses, 

decreased physical fitness and potential effects on lung growth and function. 

192 samples were studied on a group of smokers and non-smokers who were 

within the age group of (16-75) years. Out of 192, there were 96 Smokers 

and 96 non-smokers. The aim of the study is to compare the concentration of 

hemoglobin and packed cell volum (PCV) in the blood of smokers and non-

smokers. p ≥ 0.05 The p values indicate a very significant difference in both 

smokers and non-smokers, and our results showed p values for both PCV and 

Hb < 0.003, indicating a very significant difference compared to smokers. 

Objective: To study the effect of smoking and its effects on the volume of 

packed cells (PCV) and hemoglobin Hb. 
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1.Introduction 

 

       According to World Health Organization data, approximately 5 million 

people die globally every year from diseases caused by smoking, and if this 

trend continues, this number is expected to reach 10 million by 2024. 

 Many studies have indicated that smoking has harmful effects on human 

health and represents a predisposing factor to the development of various 

pathological conditions and diseases[1].   

 

1.1.Smoking 
 

       is the practice of burning tobacco and inhaling the smoke to be tasted 

and absorbed into the bloodstream[1]. Tobacco is made by drying leaves 

from tobacco plants, and it contains nicotine, which is an addictive drug[2]. 

When people smoke tobacco, they burn it so they can breathe it in or taste the 

smoke. People smoke tobacco in different ways, including cigarettes, cigars, 

and pipes[3]. Smoking is a hard habit to break because tobacco contains the 

very addictive chemical nicotine, and the body and mind quickly get used to 

it[4]. 

       Smoking is the leading cause of preventable death in the United States, 

and it causes more than 480,000 deaths each year[5].  Smoking causes a 

range of devastating illnesses, including coronary artery disease, chronic 

obstructive pulmonary disease, cancers in every human organ system, and 

decreased reproductive health[6].   
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Smoking also affects the people around the smoker through second-hand 

smoke[7]. All forms of tobacco, including cigarettes, pipes, cigars, hookahs, 

and smokeless tobacco, are health hazards[8] 

1.2.Effect of smoking on pcv and Hb 
 

      The packed cell volume (PCV) is the measure of the ratio of the volume 

occupied by the red cells to the volume of whole blood in a sample of 

capillary, venous, or arterial blood, the packed cell volume is higher in the 

smoking people than in non-smokers, Chronic hypoxaemia, from whatever, 

cause tends to cause a rise in the packed cell volume invoke hypoxaemia, 

resulting from lung disease induced by smoking, to explain the high values 

found in smokers[9].  

      Smoking is one of the most common causes of increased hemoglobin 

concentration in the blood, Carbonmonoxide binds to hemoglobin to form 

carboxyhemoglobin, an inactive form of hemoglobin having no oxygen 

carrying capacity and smokers having a higher hemoglobin level than non-

smokers [10,11,12]. Hemoglobin is a protein molecule present in the red 

blood cells that carries oxygen from the lungs to the body’s tissues and 

returns carbon dioxide from the body tissues to the lungs. The normal 

Hemoglobin level for males is 13.5 - 17.5 -grams per deciliter and for 

females is 12.0 - 15.5[13] ,The mean haemoglobin (Hb) concentration in men 

and women is higher in the smokers than in the non-smokers [14]. The mean 

haemoglobin levels and the carboxyhaemoglobin levels increase 

progressively with the number of cigarettes which are consumed per day[15]. 

Hemoglobin values in female smokers are much higher than non-smokers, 

while hemoglobin values in male smokers are slightly higher than non-

smokers[16]. Hemoglobin level is associated with increased cardiovascular 
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mortality and chronic kidney disease (CKD) in patients with diabetes 

mellitus [17].   

      The increase of consumption of cigarette lead to a make influence on the 

hemoglobin and PCV concentration and There is appositive relationship 

between hemoglobin and PCV this may reflect the normal correlation 

between them since both parameters indirectly represent the Hb 

concentration in blood especially that all Hb in blood is contained with 

erythrocytes, and In Individuals who smoke frequently and continuously Hb 

levels increase and produces a progressive of hypoxia which result from CO 

bind with Hb which lead to functional anemia and this causes the impaired 

oxygenation of tissues and hemoglobin parameters [18,19,20].    

 

1.3. Smoking reasons 
1-Stress  

      Many people resort to smoking in order to relieve anxiety and stress, and 

to seek relaxation, even if temporarily.  Although smoking can relieve stress, 

the nicotine in cigarettes causes addiction, as it stimulates the annoying 

withdrawal symptoms that the smoker feels when he stops smoking, which 

makes quitting smoking difficult for the smoker, so he prefers to continue  

smoking and not quit[21]. 

 

2-The influence of friends 

      Teenagers are usually exposed to pressure from their peers to smoke;  

They push each other towards several wrong practices just because they 

believe that it makes them appear more attractive and social in front of their 

peers, as 9 teenage smokers under the age of 18 out of 10 continue smoking 

after the age of majority.  According to statistics from the American Cancer 
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Society, peer influence is not limited to teenagers only, but may also include 

work colleagues who push each other towards smoking to strengthen and 

develop their relationships[22]. 

  

3-Media influence 

      The media is considered one of the biggest influences on the spread of 

smoking. The media has portrayed the smoker in an acceptable manner over 

the years and in various parts of the world.  Many advertisements show a 

large number of film actors smoking, and a study in Norway showed that the 

prevalence of smoking decreased by 9% when the country banned tobacco 

advertisements in 1975 AD. Therefore, it is the media’s duty to shed light on 

the harms of smoking and its impact on health.  And show it in an 

unacceptable way to reduce the number of smokers in the future[23]. 

 4-Parental influence 

      Parents directly influence children;  Growing up in a home where one or 

both parents smoke causes the child to be twice as likely to smoke in the 

future compared to children who live with non-smoking parents. In addition, 

parents who consider smoking acceptable behavior even if they are not 

smokers can thus push their children to smoke.  This means that the 

commitment to raising children in a smoke-free environment is not enough, 

as parents must also show the extent of their rejection and society’s rejection 

of this unhealthy habit[24]. 

5-Genetic factors 

    The genetic factor must be taken into consideration regarding people's 

predisposition to smoking;  A study published in the journal Psychiatric 

Clinics of North America in 2012 showed that addiction to narcotic drugs, 

including nicotine, which is the active ingredient in cigarettes, could be 

genetic, stressing that genetic influence does not mean the transmission of 
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narcotic drug addiction from one generation to another.  Rather, it reflects a 

person's ability to acquire the habit of smoking, and it is worth noting that 

expanding these studies can contribute to identifying the areas in which 

concerned authorities should focus their awareness-raising efforts to reduce 

the dangers of smoking addiction [25]. 

6-Depression 

      Statistics in Britain indicate that people's tendency to smoke increases if 

they are experiencing depression.  Nicotine stimulates the release of 

dopamine in the brain, which is a hormone that has a role in enhancing 

positive feelings that are low in people with depression.  Therefore, 

depressed people resort to smoking to raise dopamine levels, even 

temporarily. It is worth noting that depressed people have additional 

difficulties when trying to quit smoking.  Where the withdrawal symptoms 

when quitting it are more severe than in other groups[26]. 

 

1.4. Symptoms caused by smoking 

      The current study used logistic regression techniques to examine the 

extent to which depression, anxiety, eating disorders, and nicotine 

dependence increase the risk of experiencing DSM-IV cravings (depressed 

mood, insomnia, irritability, anxiety, difficulty concentrating, and insomnia).  

 ( decreased heart rate, increased appetite) during smoking abstinence, are 

retrospectively evaluated.  Data presented by an ethnically diverse sample of 

findings suggest that variants known to be associated with smoking are risk 

factors for distinct and somewhat overlapping patterns of symptoms. 

Tobacco consumption continues to rise even as evidence regarding its danger 

mounts [27].  
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     Young people smoked earlier and more heavily, while at least one 

occupational group showed a decline in smoking.  In general, people are 

aware of the long-term effects of prolonged and heavy smoking, but there is a 

paucity of knowledge about the early effects of smoking and its associated 

morbidity.  Most laypeople recognize lung cancer as a possible result of 

smoking.  The causal relationship between smoking and non-specific chronic 

lung diseases (emphysema and/or chronic bronchitis) is less widely 

appreciated although there is considerable evidence for this fact.  But when 

these changes occur is unknown.  The purpose of this study was to evaluate 

respiratory symptoms and see if there are measurable pulmonary effects of 

smoking in young adults.  This information may be useful in unraveling the 

pathogenesis of non-specific chronic lung disease.  In addition, it may serve 

as a lever to influence the young person to reduce smoking habits, because if 

changes are found, it will indicate that the damage is starting early and is 

therefore of immediate concern to him[28] 

1.5. Health effects caused by smoking 

      It is the health damage resulting from tobacco consumption.  

Epidemiological research has focused on tobacco smoking and it has been 

more extensively studied than any other form of tobacco consumption[29] . 

In the twentieth century, 100 million people died as a result of smoking, 

making smoking the largest cause of death in the world[30] .Smoking causes 

heart disease, gum disease, and lung disease and is a significant risk factor 

for heart attacks, strokes, chronic obstructive pulmonary disease (COPD), 

and cancer (especially lung, larynx, and pancreas).  It also leads to diseases 

of the peripheral blood vessels and high blood pressure[31]. 

        The effect depends on the number of years the smoker has smoked and 

the amount of tobacco.  Environmental smoking has also been found to cause 
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health harm to inhalers of all ages[32]  Cigarettes sold in developing 

countries tend to have a higher amount of tar and are less filtered;this 

increases sensitivity to tobacco-related diseases in these areas[33]  Tobacco 

use is the largest preventable cause of death globally[34] .Nearly half of 

people who use tobacco die from complications of tobacco use [35]. The 

World Health Organization (WHO) estimates that each year tobacco causes 

about 6 million deaths (about 10% of all deaths) with 600,000 of these 

occurring in non-smokers;  Due to passive smoking [36].  In the 20th 

century, it is estimated that tobacco killed 100 million people [37]. Likewise, 

the United States Centers for Disease Control and Prevention describes 

tobacco use as "the single most important risk to human health in developed 

countries and an important cause of premature death worldwide [38]. 

        smoking is a major risk factor and causes peripheral arterial disease and 

high blood pressure.  The effects depend on the number of years a person has 

smoked and on how much the person smokes.  Starting smoking early in life 

and cigarette smoking is higher when using contraceptives and increases the 

risk of these diseases.  Also, environmental tobacco smoke, or secondhand 

smoke, has shown adverse health effects on people of all ages[39]. Tobacco 

use is a significant factor in miscarriages among pregnant smokers, and 

contributes to a number of other fetal health problems such as premature 

birth, low birth weight, and increases by 1.4 to 3 times the chance of sudden 

infant death syndrome (SIDS) [40] . 

1.6. Ways to promote health to prevent and quit smoking 

      Tobacco smoking is one of the greatest causes of mortality in the world, 

responsible for over 5 million deaths per annum. The prevalence of smoking 

is over 1 billion people, with the majority coming from low or middle income 

countries [41]. Yet, the incidence of smoking varies vastly between many 
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countries. Some countries have been able to decline the smoking and tobacco 

related morbidity and mortality through the introduction of health promotion 

initiatives and effective policies in order to combat tobacco usage. However, 

on the other hand, in some countries, the incidence of smoking is increasing 

still further [42]. 

       With the growing body of evidence of detriment of tobacco to health, 

many control policies have been implemented as health promotion actions. 

Such methods include taxation of smoking, mass advertising campaigns in 

the media, peer education programs, community mobilization, motivational 

interviewing, health warnings on tobacco products, marketing restrictions, 

and banning smoking in public places. However, the review of the 

effectiveness of various health promotion methods used for smoking 

prevention and cessation is lacking. Therefore, the aim of this review is to 

identify and critically review the effectiveness of health promotion methods 

used for smoking prevention and cessation[43]. 

       Health promotion is pivotal in the drive to reduce the growing burden of 

chronic disease worldwide due to tobacco and particularly smoking [44] 

.Comprehensive and active awareness of the population through the health 

promotion strategies are the primary tools for smoking prevention and 

cessation. Public education is an integral part of the efforts to both prevent 

the initiation of smoking use and encourage smoking cessation. Increased 

health promotion efforts about the[45]. 

     detrimental health effects from smoking use may result in higher levels of 

knowledge about the harms of smoking and this in turn could increase quit 

intentions and subsequent quitting among users [46]. By increasing their 

knowledge about smoking cessation methods, health professionals can 

support and encourage the large majority of smokers who want to quit[47]. 
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2.1.Material and method 

      The study was conducted on 192 healthy male and female volunteers, 

smokers and non-smokers. 

Number of smokers (96),and non-smokers (96) 

Collect blood by pricking the thumb with a scalpel,The capillaries are about 

three-quarters filled with blood .He took a drop of blood from one end of the 

test tube, closed the empty end of the test tube with Vatrex [48], then used a 

centrifuge at 13,000 rpm for 5 minutes to separate red blood cells and plasma 

[49].  The 12 samples are placed in numbered slots inside the small 

centrifuge, and the packed cell volume is calculated using a hammer. The 

samples are collected under sterile conditions and analyzed in the laboratory. 

We extract the hemoglobin value from the packed cell volume according to 

this equation:𝑯𝑩 = 𝒑𝒄𝒗ି𝟐
𝟑

 . 

 

 

Normal value Pcv %                                                                                                                           

Male 42-50  

Female 37-45  

 

Normal value HB g/L 

Male 13-17 

Female 12-14 
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3.1.Results and Discussion 

       A total 192 samples were collected from a group of smokers and non-

smokers in Babylon province. The study was conducted on ages between 16-75 

years, They were all in good health and did not suffer from diseases. 

      Table 1 shows that the lowest age group under the study was 16 years, while 

the largest age group was 75 years for smokers and non-smokers. . 

                      Table 1: descriptive statistic of age  

N Valid 192 

Missing 0 

Minimum 16.00 

Maximum 75.00 

 

      Cigarette smoking is a known risk factor for cardiovascular disease (CVD) 

[50], Cigarette smoking is associated with development and progression of 

numerous chronic diseases worldwide[51].Cigarette smoking is one of the 10 

leading health indicators that reflect the major health concerns in the USA , 

During the last 20 years the amount of tar and Nicotine content delivered by 

cigarette made by United States has decreased more than 50% [52]. 1.3 billion 

people are regular smokers worldwide and every day between 8,200 and 9,900 

young people start to smoke[53].   

    

      In Figure  1 the result shows the  number of samples of smokers was equal 

to the number of samples of non-smokers, males and females, as the number of 

samples of male smokers was 48samples, while the number of samples of 

female smokers was 48 samples, while the number of samples of non-smokers 

was 48 samples of males and 48 samples of females. 
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                    Figure 1: Distribution of  smokers gender  

      Smoking is a major cause of coronary heart disease for both men and 

women and a positive correlation between tobacco use and cerebrovascular  

disease has been also described. In addition, cigarette smoking is the most 

powerful risk factor predisposing to atherosclerotic peripheral artery disease[ 

54]. After the rapid spread of tobacco smoking before the 1950s in the United 

States and Northern European countries among males, the prevalence of 

cigarette smoking among females started to rise as well. In the 1970s, smoking 

prevalence among males and females began to decrease, with a stronger decline 

in males[55].   

        A 2016 study of a group of male and female smokers combined indicates 

that when trying to quit smoking, women have more difficulty continuing over 

the long term[56]. 

 

     Table 2 shows that the Distribution of PCV and Hb values for smokers and 

non-smokers with age , Our results showed that the highest PCV and Hb values 

were found in the age group between 26-35 years, with a value of 56% for the 

PCV test and 18.0 g/dl for the Hb test. Our results indicate that this age group 

.

Mal smokers

Femal smokers

Mal non smokers

Femal non-smokers

Smokers and non-smokers Gender 

48 Specimens 48 Specimens 

 

48 Specimens 

 

48 Specimens 
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had values higher than the normal values specified by the World Health 

Organization. 

Table 2: Distribution of PCV and Hb values for smokers and non-smokers 

with age 

 

 

*1Male Normal Value:  42-50 %       , Female Normal Value 37-45%   

*2Male Normal Value: 13-17 g/l          Female Normal Value 12-14 g/l        

        The results of our study are consistent with the study was conducted in 

1971 and 2017 [25 ,26 ]where a positive relationship was found between 

cigarette consumption and packed cell volume (PCV) in both genders. In 

women, we also found a statistically significant relationship between 4cigarette 

consumption and hemoglobin concentration. In male cigarette smokers, PCV 

ana Hb values are higher than normal . 

66-

75 56-65 46-55 36-45 26-35 16-25 Age 

47% 51% 50% 55% 56% 51% 

*1PCV 

Maximum value 

41% 39% 39% 40% 30% 24% 

*1 PCV 

Minimum value 

15.0 

g/dl 

16.3 

g/dl 

16.0 

g/dl 

17.7 

g/dl 

18.0 

g/dl 

16.3 

g/dl 

*2Hb  Maximum 

value 

13.0 

g/dl 

12.3 

g/dl 

12.3 

g/dl 

12.7 

g/dl 

9.3 

g/dl 

7.3 

g/dl 

*2Hb  Minimum 

value 
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Table (3) represents the evaluation of blood markers, specifically packed cell 

volume (PVC) and Hemoglobin (Hb), in a study groups. The packed cell 

volume (PCV) is a measurement of the proportion of blood that is made up of 

cells. Hemoglobin (Hb) is the protein contained in red blood cells that is 

responsible for delivery of oxygen to the tissues. To ensure adequate tissue 

oxygenation, a sufficient hemoglobin level must be maintained. The amount of 

hemoglobin in whole blood is expressed in grams per deciliter (g/dl). 

Table3 : Evaluation Of Markers in Study Population 

Population N 

Concentration of PCV 

%  

Concentration of Hb 

g/dl 

Mean 
Std. 

Deviation 
Mean Std. Deviation 

Smokers 96 44.9716 3.3963 14.2638 1.1321 

 Non-

smokers 
96 37.2083 5.1909 11.7361 1.7303 

Total 192 41.01 5.7958 13.0145 1.9698 

P value (p≤0.05) .003* .003* 

*Highly significant difference under (p≤0.05) by one-way ANOVA 

 

The group of smokers had a mean PCV concentration of 44.9716 with a 

standard deviation of 3.3963 . They also had a mean Hb concentration of 

14.2638 with a standard deviation of 1.1321. The p-values for both  PCV and 

Hb are < 0.003 (indicated by .003*), indicating a highly significant difference 

compared to the non-smokers  . While the group of non-smokers  had a mean 

PCV concentration of 37.2083 with a standard deviation of 5.1909.Their mean 

Hb concentration was 11.7361  with a standard deviation of 1.7303 . The p-

values for both PCVand Hb are < 0.003, again indicating a highly significant 

difference compared to the smoker .  
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     The results of our study are consistent with the results of our study are 

consistent with The study was conducted in 2017  [57]. which found that 

cigarette consumption affects the packed cell values (PCV) in both sexes, as 

well as the hemoglobin values, and leads to an increase. In women, we also 

found a statistically significant relationship between consumption of 4 cigarettes 

and hemoglobin concentration. In male cigarette smokers, PCV ana Hb values 

are higher than normal. 

     In summary, the table suggests that both PVC and Hb  concentrations are 

significantly different between the  smokers  and non smokers  (p ≤ 0.05). The 

p-values indicate a highly significant difference in both smokers and non 

smokers  markers in blood parameter in these two conditions .   
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CONCLUSION   

The study found that the PCV and hemoglobin concentration were 

significantly higher in smokers compared to non-smokers.  The increase in 

PCV in smokers may be due to chronic hypoxia resulting from lung disease 

induced by smoking. Smoking is considered a significant factor that harms 

human health, causing respiratory illnesses, decreased physical fitness, and 

potential effects on lung growth and function. The study suggests that 

smoking can lead to diseases of the heart, arteries, and respiratory system, as 

well as an increased risk of stroke and cancer. Further research with a larger 

population is needed to generalize these findings. 
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