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Abstract 

 

Welding fume is most frequently used in routine life  in different application for 

that this is a descriptive cross sectional study conducted in Atbara located aimed to 

measurement the hematological parameters values in the industrial area to welding 

fume exposure and it is effect on complete blood count  among workers . A total 

80 exposure worker and 40 non exposure as (control). with age ranging between 

<20 - 60 years of life were participated in this study according to inclusion criteria 

and standard questionnaire . Venous blood 2.5ml were collected in to EDTA 

containers, Complete Blood Count was measured within 6hours after collection 

using SysmexKX-21N analyzer the data was analyzed by SPSS software. from 

results of some studies done in some countries found that exposure to welding 

fume cause heart disease and respiratory disease such as lung cancer which lead to 

change in hematological parameters, in this study found that  the welding fume 

slightly effected on hematological parameters on workers and significant in 

neutropeina and lymphocytosis , So that the workers must be used the protective 

equipment . 
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 هستخلض البحث

 

ٝخٌ اسخخذاً اىيحاً بنثشة فٜ حٞاحْا اىٍٞ٘ٞت فٜ عذة ٍجالاث ّٗظشا ىزىل ٕذفج دساسخْا اىيٜ يٞياا اىخيٞٞيش فيٜ  

اىيحاً ٕٜٗ دساست ٍقطعٞت ٗطفٞٔ أجشٝج فٜ اىَْطقت  يٌٞ اىَعيَاث اىذٍ٘ٝت ىلأشخاص اىَعشػِٞ إىٜ دخاُ

اىظْاعٞت بَذْٝت عطبشة  ىخفسٞش اىخشخٞض ىْخائج الأشخاص اىَعشػِٞ ىذخاُ اىيحاً ٗحأثٞشٓ عيٜ حعذاد اىذً 

- 08غٞش ٍعشع, ٗماّيج أعَياسٌٕ حخيشاٗي بيِٞ   08عاٍو ٍعشع ٗ 08شاسك  فٜ ٕزٓ اىذساست اىناٍو .

 .الاشخَاه ٗالاسخبٞاُ اىَعٞاسٛٞش سْت ٗفقا ىَعاٝ 08

 [EDTA]ٍو ٍِ اىذً اى٘سٝذٛ فٜ حاٗٝت  0.2بجَع  ساعاث0ٗحٌ يٞاا حعذاد اىذً اىناٍو فٜ غؼُ٘ 

ٗحيييٌ أجيييشال اىخحيٞيييو ا حظيييائٜ  Sysmexkx-21N بعيييذ اىجَيييع باسيييخخذاً جٖييياص ححيٞيييو اخخبييياس اىيييذً 

  SPSSب٘اسطت

اىقييب  أٍيشاعاىخعشع ىياص اىيحاً ٝسبب بعيغ  أٍُِٗ  ّخائج اىذساساث اىخٜ أجشٝج فٜ بعغ اىذٗه ٗجذ 

ْٕياك حيأثٞش  أُ إىيٜٗخيظيج دساسيخْا  اىخيٞٞش فٜ ٍعيَاث اىذً  إىٜ أدٙٗاىجٖاص اىخْفسٜ مسشؽاُ اىشئت ٍَا 

أثٞشٓ بظي٘سة ٗاػيحت عييٜ خ ٝيا ٗٝخَثيو  حي بسٞؾ ىياصاث اىيحياً عييٜ حعيذاد اىيذً اىناٍيو ىيعياٍيِٞ باىَْطقيت

ٗاىخ ٝييا اىيَٞفاٗٝييت ّٗسيبت ىٖييزا اىخييأثٞش ّ٘طييٜ اىعياٍيِٞ فييٜ ٍجيياه اىيحياً باسييخخذاً ٍعييذاث اىحَاٝييت  اىعيذلاث

 اىشخظٞت .
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    Introduction  

The process of welding involves joining metal parts by heating the pieces to 

melting temperature. 

Welding generates high levels of metal fume, which is comprised primarily of fine 

and ultra-fine particles, Epidemiological studies have shown that exposure to 

welding fumes is associated with metal fume fever, Welders are ex-posed to a wide 

range of metals and non-metals with varying and sometimes additive toxic effects. 

In addition, welders are commonly exposed to physical hazards including heat, 

electrical current, noise, vibration and light ( visible, infrared, ultraviolet) and It 

has been proposed that inhaled particulates from air pollution may cause systemic 

alterations by the release of (inflammatory cytokines) subsequent to pulmonary 

inflammation, which plays an important role in the pathogenesis of atherosclerosis 

and coronary diseases. Indeed, elevated ambient particulate levels have been 

shown to be associated with increased levels of inflammatory markers, such as 

white blood cell counts ( WBCs)
   

.  

    Health Hazards of Welding  

Welding “smoke” is a mixture of very fine particles  fumes  and gases. Many of 

the substances in welding smoke, such as chromium, nickel, arsenic, asbestos, 

manganese, silica, beryllium, cadmium, nitrogen oxides, phosgene, acrolein, 

fluorine compounds, carbon monoxide, cobalt, copper, lead, ozone, selenium and 

zinc, can be extremely toxic.
   

  

Generally, welding fumes and gases come from:  

the base material being welded or the filler material that is used;  

coatings and paints on the metal being welded, or coatings covering the 

electrode;  

chemical reactions which result by the action of ultraviolet light from the arc and 

heat;  

process and consumables used; and   

contaminants in the air, for example vapors from cleaners and degreasers. The  



  

 

health effects of welding exposures are difficult to list, because the fumes may 

contain so many different substances that are known to be harmful. The individual 

components of welding smoke can affect any part of the body, including the lungs, 

heart, kidneys and central nervous system.
   

 

Welders who smoke may be at greater risk of health impairment than welders who 

do not smoke, although all welders are at risk.
   

  

Exposure to welding smoke may have short-term and long-term health effects. 

These effects are described below:  

      Short Term (Acute) Health Effects  

Exposure to metal fumes (such as zinc, magnesium, copper, and copper oxide) can 

cause metal fume fever, Symptoms of metal fume fever may occur 4 to 12 hours 

after exposure, and include chills, thirst, fever, muscle ache, chest soreness, 

coughing, wheezing, fatigue, nausea and a metallic taste in the mouth.  

Welding smoke can also irritate the eyes, nose, chest, and respiratory tract, and 

cause coughing, wheezing, shortness of breath, bronchitis, pulmonary edema (fluid 

in the lungs) and pneumonitis (inflammation of the lungs). Gastrointestinal effects, 

such as nausea, loss of appetite, vomiting, cramps, and slow digestion, have also 

been associated with welding.
   

  

Some components of welding fume, for example cadmium, can be fatal in a short 

time. Gases given off by the welding process can also be extremely dangerous. For 

example, ultraviolet radiation given off by welding reacts with oxygen and 

nitrogen in the air to form ozone and nitrogen oxides. these gases are deadly at 

high doses and can also cause irritation of the nose and throat and serious lung 

disease.
   

 Ultraviolet rays given off by welding can react with chlorinated 

hydrocarbon solvents, such as1,1,1-trichloroethane, trichloroethylene, methylene 

chloride, and perchloroethylene, to form phosgene gas. Even a very small amount 

of phosgene may be deadly, although early symptoms of exposure dizziness, chills, 

and cough- usually take 5 or 6 hours to appear. Arc welding should never be 

performed within 200 feet of degreasing equipment or solvents.
   

  



  

 

      Long Term (Chronic) Health Effects 

Studies of welders, flame cutters, and burners have shown that welders have an 

increased risk of lung cancer, and, possibly cancer of the larynx (voice box) and 

urinary tract.
   

 These findings are not surprising in view of the large quantity of 

toxic substances in welding smoke, including cancer-causing agents such as 

cadmium, nickel, beryllium, and arsenic.
   

 Welders may also experience a variety 

of chronic respiratory (lung) problems, including bronchitis, asthma, pneumonia, 

emphysema, pneumoconiosis (refers to dust-related diseases), decreased lung 

capacity, silicosis (caused by silica exposure) and siderosis (a dust-related disease 

caused by iron oxide dust in the lungs).
    

 Other health problems that appear to be 

related to welding include: heart disease, skin diseases, hearing loss and chronic 

gastritis (inflammation of the stomach), gastroduodenitis (inflammation of the 

stomach and small intestine) and ulcers of the stomach and small intestine. 

Welders exposed to heavy metals such as chromium and nickel have also 

experienced kidney damage.
   

 Welding also poses reproductive risks to welders. A 

recent study found that welders, and especially welders who worked with stainless 

steel, had poorer sperm quality than men in other types of work. Several studies 

have shown an increase in either miscarriages or delayed conception among 

welders or their spouses. Possible causes include exposure to: Metals such as 

aluminum, chromium, nickel, cadmium, iron, manganese, and copper, gases, such 

as nitrous gases and ozone, heat and ionizing radiation (used to check the welding 

seams). Welders who perform welding or cutting on surfaces covered with 

asbestos insulation are at risk of asbestosis, lung cancer, mesothelioma and other 

asbestos related diseases. Employees should be trained and provided with the 

proper equipment before welding near materials that contain asbestos.
    

    Complete Blood Count (CBC)  

A complete blood count (CBC) is a blood test used to evaluate the overall health 

and diagnose a wide range of disorders, including   anemia, infection, leukemia etc. 

CBC test measures several components and features of your blood, including:  Red 



  

 

blood cells- which carry oxygen, White blood cells-which fight infection, 

Hemoglobin - the oxygen-carrying protein in red blood cells, Haematocrit- the 

proportion of red blood cells to the fluid component, and Platelets- which help with 

blood clotting. Abnormal increases or decreases in cell counts in CBC may 

indicate that you have an underlying medical condition that calls for further 

evaluation 
   

.   

     Whitebloodcells                                                                                                   

The white blood cells (leucocytes) may be divided into two broad groups:                

the phagocytes and the immunocytes. Granulocytes, which include three types of 

cell – neutrophils (polymorphs), eosinophils , basophils , together with monocytes 

and  lymphocytes are found in normal peripheral blood.(N.R:4.00–    ×  
 
/L*)

  ) 

        Neutrophil ( Polymorph)  

This cell has a characteristic dense nucleus consisting of between two and five 

lobes, and a pale cytoplasm with an irregular outline containing many fine pink – 

blue (azurophilic) or grey – blue granules. .The granules are divided into primary 

,which appear at the promyelocyte stage, and secondary (specific) which appear at 

the myelocytestage and predominate in the mature neutrophil .Both types of 

granule are lysosomal in origin .The lifespan of neutrophils in the blood is only 6–

   hours (N.R 2.5–   ×  
 
/L*).

  ) 
 

 .      Monocytes 

These are usually larger than other peripheral blood leucocytes and possess a large 

central oval or indented nucleus with clumped chromatin .The abundant cytoplasm 

stains blue and contains many fine vacuoles giving a ground – glass appearance. 

Cytoplasmic granules are also often present. The monocyte precursors in the 

marrow (monoblasts and promonocytes) are difficult to distinguish from  

myeloblasts and monocytes (N.R: 0.2 –     ×    
 
 /L).

  )
 

 .      Eosinophils 

These cells are similar to neutrophils, except that the cytoplasmic granules are 

coarser and more deeply red staining and there are rarely more than three nuclear 



  

 

lobes. Eosinophil myelocytes can be recognized but earlier stages are indisting-

uishable from neutrophil precursors. The blood transit time for eosinophils is 

longer than for neutrophils. They enter inflammatory exudates and have a special 

role in allergic responses, defence against parasites and removal of fibrin formed 

during inflammation.( N.R: 0.04 –     ×    
 
 /L  ).

  )
 

     .  Basophile 

These are only occasionally seen in normal peripheral blood. They have many dark 

cytoplasmic granules which overlie the nucleus and contain heparin and histamine. 

In the tissues they become mast cells. They have immunoglobulin E (IgE) 

attachment sites and their degranulation is associated with histamine release( N.R 

0.01 –     × 10 9 /L).
  )                                                                                                  

 

      Red Cell Components 

There is considerable variation in the red blood cell count (RBC) and hemoglobin 

concentration (Hb) at different periods of life and there are also transient 

fluctuations, the significance of which is often difficult to assess. At birth the Hb is 

higher than at any period subsequently
.
 (N.R : Women 4.3 -     -   

  
/l, Men 5.0 - 

    -   
  

/l)
                                          

      Platelet Count 

There is a slight diurnal variation in the platelet count of about 5%;
  ) 

this occurs 

during the course of a day as well as from day-to-day. within the wide normal 

reference range, there are some ethnic differences and in healthy West Indians and 

Africans platelet counts may on average be 10–20% lower than those in Europeans 

living in the same environment.
   

 There may be a sex difference; thus, in women, 

the platelet count has been reported to be about 20% higher than in men.
                       

A decrease in the platelet count may occur in women at about the time of 

menstruation. There are no obvious age differences; however, in the  
st
 year after 

birth the platelet count tends to be at the higher level of the adult normal reference 

range. Strenuous exercise causes a 30–40% increase in platelet count;
    

the 



  

 

mechanism is similar to that which occurs with leucocytes. (N.R: 150 –     ×   
 
 

/L ).
  )

 

      Hemoglobin and Packed cell volume  

HB and PCV are the most common performed tests worldwide and essential 

component of many health systems. They are also assisting in detection and 

diagnosis of hematological diseases such as anemia and polycythemia; they 

provide public health data such as nutritional status and assessment of erthropoietic 

status of reticuloendothelial system
    

. PCV is measure of the ratio of the volume 

occupied by red cells to the volume of whole blood. It is measure after appropriate 

centrifugation and expressed as decimal fraction
      

.A screening test for anemia, 

method for calibrating automated blood count system, rough guide to the accuracy 

of hemoglobin measurement (HCT ×1000 is about three times of hemoglobin 

expressed in g/L) and calculation of red cell indices 
   

. Hemoglobin is the protein 

contained in red blood cells that is responsible for delivery of oxygen to tissues. To 

ensure adequate tissue oxygenation, sufficient hemoglobin level must be 

maintained. The amount of hemoglobin in whole blood express in gram per 

deciliter. the molecular weight of hemoglobin is approximately 64,500 Daltons. 

HB is composed of two pairs of dissimilar chains, α and β, each defined by a 

specific amino acid sequence and incorporating an iron-containing heme group 
    

. 

Hb and PCV are used in conjunction with total red blood cell count in calculating 

the red cell indices, which includes MCV, MCH and MCHC
     

. Both hemoglobin 

and the haematocrit are based on whole blood, and are therefore dependent on 

plasma volume. If a patient is severely dehydrated, the hemoglobin and 

haematocrit will appear higher than if the patient were normovolemic; if the patient 

is fluid overloaded, they will be lower than their actual level. To assess true red 

cell mass, independent radionuclide evaluation of the red cells and plasma (by 
  

Cr  

and
   

I  respectively) must be performed
     

. 

 

 



  

 

    Rationale (Justification)  

Welding fume effect on healthy individual workers there is limited or non-

published data in Sudan regarding the study welding fumes effect on  

hematological parameters of workers. 

    Objectives   

   .1 General objective 

To determine the hematological parameter in welding human workers.    

   .2 Specific objectives  

 -To determine hematological Parameters in workers welding fume and normal 

control by Sysmex KX 21 analyzer.  

 -To determine hematological Parameters to effect of welding fumes among long 

duration  and  short duration exposures. 

  -To determine hematological Parameters according to welding fume technique. 

 -  Hypothesis:  

Suspect of effect or not effect of welding fume on the hematological parameters.   

 

 



 

  

 

 

 

 

 

 

 

Chapter Two 
 

 

 

 

 

  

 



  

 

2. Materials and Methods  

     Instrument  

 - - -1Principle of Sysmex KX-21 hematology analyzer 

Sysmex KX-   employs two basic technologies to achieve precise measurements 

at the micro liter level. these are sheath flow DC detection  in which a constant 

electric current is passed through a solution; this method measures the changes in 

electrical resistance that occur when blood cells pass through detection aperture
(  )

. 

 

   Figure (2.1) Sysmex KX-   

  

 

Figure (2.2): Show  The  Analysis Procedure Flow Chart 

 

Turning OFF the Power 

Execution of Shutdown 

Whole Blood mode Analysis  Pre - Dilute Mode analysis 

Execution of Quality Control 

Turning on the Power and Self -  Check              

Inspection before Turning on the Power Inspection 



  

 

      Materials   

      Consumables 

Show the Consumables and Manufacturer:    

Syringes …………………………………. Shandong  zinbo  shanthyan- china                                                                             

EDTA container………………………….. MingboMs LAB-china  

Cotton…………………………………..... Egypt  

Doctor aid……………………………….. Pharma plast -Egypt   

Alcohol………………………………… ..Germany 

Gloves…………………………………… Malaysia 

2.2 Methods   

2.2.1 Study Design  

Cross sectional study.   

2.2.2 Study Area  

Atbara locality.    

2.2.3 Study Duration  

From October 2017 to July 2018.   

2.2.4 Study population 

Apparently healthy adult Sudanese males there age ranging from< 20-60 years. 

2.2.5 Ethical consideration  

The individuals included in the study were notified well about the objective and the 

need of this study and they accept to give blood samples before the start of the 

collection process.  

2.2.6 Criteria of selection  

2.2.6.1 Inclusion criteria:  

   Atbara city apparently healthy males.  

   From <20 -60 years old.  

2.2.6.2 Exclusion criteria   

   Any male have hematological disease.   

   Any male his age above of 60 years old.  

   +ve screening for HIV, HBV, and HCV.  



   

 

2.2.7 Data Collection 

The primary data was collected by a standard questionnaire and the secondary data 

was analyzed. 

2.2.8 Data Analysis  

Data was analyzed by SPSS to get the mean.  

2.2.9 Blood sample collection  

First, the donor identity has been checked, and found that it correspond to the 

details on request form .Recommended that skin must be cleaned by 70% alcohol 

or by 0.5% chlorhexidine and allowed to dry before being punctured .Blood best 

withdrawn from antecubital vein or other visible vein in the forearm by either an 

evacuated tube or a syringe. The tourniquet has been applied just above the 

venopuncture site and released as soon as the blood has been flown into syringe or 

evacuated tube. If a syringe was used for blood collection the piston of syringe 

should be withdrawn slowly, ant coagulated specimen was mixed by harvesting the 

containers several times. after the blood was obtained and released the tourniquet, 

the needle was removed and then pressed applying pressure on the swab, then the 

punctured site was covered with a small adhesive dressing 
  )

.  

2.2.10 Test procedure   

Small sample of the blood was aspirated into chamber and diluted with an isotonic 

saline solution. the analyzer prepares two dilution: on lysed and other un lysed. 

After the first dilution is measure WBCs and hemoglobin Hb, the analyzer measure 

the second dilution which measure RBCs, HCT, mean corpuscular volume MCV 

and platelet count. the hemoglobin concentration was measured optically using the 

solution in the WBCs bath. The lysing agent contains potassium cyanide that reacts 

with hemoglobin to form cyanmethemoglobin. the color intensity measured in 

separate cuvette, read spectrophotometric ally at 540 nm
(  )

. It is preferable to use 

different terms to distinguish the manual and automated test, for this reason the 

ICSH suggested that term (haematocrit) rather than PCV should be used for 

automated measurement. the passage of cell through the beam of light of a light - 



   

 

scattering instrument leads to generation of an electrical pulse the height of which 

is proportional to cell volume. the number of pulses determine RBCs, pulse height 

analysis allow either MCV or PCV to be determined. If the average pulse height 

was computed, this is indicative of MCV and PCV can be derived by multiplying 

the MCV by RBCs. calibration of the PCV can be base on manual PCV 

determination
   )

.  

       Expected outcome of the study  

Variation of the results because the variation of genetics and environmental factors. 

  

 

 



   

 

 

 

 

 

 

 

 

 

 

Chapter three  
 

 

 

 

  

 



   

 

3. Results 

Total of (80) apparently healthy adult Sudanese males were selected according 

to inclusion criteria for this study. 

Table (3-   show distribution of study group according to age group 

 

Age Frequency Percentage 

< 20 years       

20 – 29 years        

30 – 39 years       

40 – 49 years        

  50 years        

Total         

 

The table showed that above the quarter    %) of welder worker age between 

20-29 year, less than quarter (24%) of welder worker age more than 50 year, 

less than quarter       of welder worker age between 40-49 year, less than 

quarter (16%) of welder worker age between 30-39 year ,and less than quarter 

(14%) of welder worker age less than 20 year.     



   

 

 
 

 

Figure ( -   distribution of study group according to age group 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

 

Table (3-  show distribution of study group according to welding methods 

 

Welding methods  Frequency Percentage 

Acetylene welding        

Electrical welding      

Total         

 

In above the result showed that near majority (98%) of welding method is 

acetylene welding ,and (2%) of welding method is electrical welding . 

 

 

Figure ( - ) distribution of study group according to welding methods 

 

 



   

 

Table ( - )show distribution of study group according to types of gases 

used for welding 

 

Gas  type Frequency Percentage 

Carbon monoxide        

Oxygen        

Total         

 

In above the result showed that more than half (52%) of types of gases used for 

welding is carbon monoxide and less than half (48%) of type of gases used for 

welding is oxygen.                                                                                        

Figure (3-   distribution of study group according to types of gases used for 

welding 

 



   

 

Table (3-  show distribution of study group according to working period in 

welding 

 

Working period Frequency Percentage 

Month – 1 year        

1 – 5 years      

5 – 10 years       

More than 10 years        

Total         

 

In above the result showed that above half (60%) of working period in welding 

more than 10 year ,less than quarter (22%) of working period in welding 

between month-1 year ,less than quarter (10%) of working period in welding 

between 5-10 year, and less than quarter (8%) of working period in welding 

between 1-5 year.   

 



   

 

 
 

 

Figure (3-4) distribution of study group according to working period in 

welding  

 

 

 

 

 

 

 

 

 

 

 

 

 



   

 

Table   -   show percentage of persons who suffer from chronic disease 

among study group 

 

Suffer from chronic disease Frequency Percentage 

Yes      

No        

Total         

 

In above the result showed that near majority( 92%) of persons who suffer from 

chronic disease among study group is non found ,and less than quarter (8%) of 

persons who suffer from chronic disease among study group is  found. 

Figure (3-   percentage of persons who suffer from chronic disease among 

study group 
 



   

 

Table (3-  show types of harmful habit person participated among study 

group 

 

Harmful habit Frequency Percentage 

Smoking        

Tobacco        

Nothing        

Total         

 

 

In above the result showed that more than half (38%) of type of harmful habit 

person participated among study group is nothing ,more than half (36%) of type 

of harmful habit person participated among study group is smoking ,and more 

than half (26%) of type of harmful habit person participated among study group 

is tobacco.  

 

 

 

 

 

 

 

 

 



   

 

 
 

Figure (3-    types of harmful habit person participated among study 

group 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

 

Table (3-   show types of respiratory diseases  

 

Respiratory diseases  Frequency Percentage 

Breath shortness       

Chronic cough      

Sputum      

Pulmonary inflammation      

Nothing        

Total         

 

In above the result showed that near  majority (80%) of type of respiratory 

disease is nothing ,less than quarter (10%) of type of respiratory disease is 

breath shortness      of type of respiratory disease is chronic cough and 

sputum ,and (2%) of type of respiratory disease is pulmonary inflammation.      



   

 

 
 

 

Figure (3-   types of respiratory diseases  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

 

Table   -   show percentage of persons who suffer from night fever 

   

Night fever Frequency Percentage 

Yes       

No        

Total         

 

In above the result showed that near majority (88%) of persons are not  suffer 

from night fever  and less than quarter (12%) of persons are suffer from night 

fever.   

 

 

 
Figure (3-   percentage of persons who suffer from night fever 

 



   

 

Table (3-   show percentage of persons who suffer from sensitivity in the 

eye or skin 

 

Suffer from sensitivity Frequency Percentage 

Yes        

No        

Total         

 

In above the result showed more than half       of persons are not suffer from 

sensitivity in eye or skin and more than half (28%) of persons are  suffer from 

sensitivity in eye or skin.  

 
Figure (3-9) percentage of persons who suffer from sensitivity in the eye or 

skin 

 

 



   

 

Table (3-   show Comparison of mean (SD) and mean difference between 

case (n=50) and normal control (n=50) 

 

Group Mean (SD) MD p-value 

WBC case                        

WBC control                        

RBC case                       

RBC control                        

HGB case                          

HGB control                          

HCT case                         

HCT control                          

MCV case                          

MCV control                          

MCH case                          

MCH control                         

MCHC case                          

MCHC control                         

PLT case                            

PLT control                          

LYM% case                          

LYM% control                          

MXD% case                          

MXD% control                         

NEUT% case                          

NEUT% control                         

 



   

 

LYM# case                       

LYM# control                        

MXD# case                        

MXD# control                        

NEUT# case                        

NEUT# control                       

RDW-SD case                         

RDW-SD 

control 

                         

RDW-CV case                         

RDW-CV 

control 

                        

PDW case                          

PDW control                         

MPV case                        

MPV control                          

P-LCR case                         

P-LCR control                          

 

 

 Above table  showed the association between hematological parameter and 

other variables (p value: significant        ).  

 

 

 

 



   

 

 
 

 

Figure ( -    Comparison of mean (SD) and mean difference between case 

(n=50) and normal control (n=50) 
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Chapter Four  
 

 

 



   

 

4.1 Discussion 

This is cross sectional study based regarding effect of welding fume on the 

hematological parameter on welding worker in the in industrial area in Atbara 

Locality ,from march toJuly2018. 

80exposure worker and 40non exposure as control ,with different in age of 

worker and Duration of exposure to welding fume. 

A study performed  by Margareta Littorin 1983  reported that the nuetrophil 

mean was 3.70 and lymphocyte mean was 2.20 which was similar than this 

study
 .
 

Another study done by paula kauppi 
a,b 

     the result showed that HB mean 

was 15.7 and hematocrit was 0.46 which is similar significant value   when 

compared with this study
 .
 

A study done by Ceylan, Halil Erhan 2013 showed that elevation of 

lymphocytes and neutropenia  which were agree result to other study performed 

in Turkey done at 2009 showed that agree to this study . 

The discrepancies of the pervious results might be related to genetic, 

geographical, nutritional ,environmental factors and types of harmful habit 

person.    

 

 

 

 

 

 

 



   

 

Table (4.1) Comparison between mean and RI of HB and HCT in this study 

and other countries:  

Parameters  This Study   Done by paula 

kauppi 
a,b

 

     

 Turkey 

Bozak 

university  

     

Turkey 

By. Ceylan 

,Halil 

Erhan   

     

 Done by 

Margareta 

Littorin .   

      

Mean HB    .  ±2.02       ±2.02   - - - 

Mean  HCT       ± .       ±       - - - 

Leukocyte   .6± .   - - -     ± .     

Erythrocyte      ± .   - - -  . 0± .     

Neutrophils       - Decrease Decrease Decrease      

Lymphocyte       increase increase Increase       

PLTs        - - -        

 

  



   

 

4.2 Conclusion 

This study concluded that welding fumes slightly effected on hematological 

parameters of workers and high significant in nutropenia and lymphocytosis.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

 

4.3 Recommendation 

-  Follow up regularly for hematological parameters on workers    

- Further studies for all ages should be done. 

- Smokers, tobacco  etc.. should be established. 

- Other study with large sample size should be done . 
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Appendix   

 Questionnaire: 

 date ---------------- 

Address:-------------                           Age: -------------            

Sex 

  Male                    Female    

 1-Method used in welding?----------------------------- 

2-Type of gas ?-------------------- ----- 

3-The duration of working? 

Month-5years             5-10 years     More than 10years        

4-Are you complaining of any disease?  

Yes -----------------                                             No ------------- 

If yes identify please --------------------------- 

5-Are you on any medication?  

Yes -----------------                                              No -------------- 

If yes identify please-----------------------------  

6-Are you smoker?       Yes ------------------                                              No---------- 

7-Are you in any condition bellow:  

Dyspnea--------------                                                    chronic cough--------    

 Pulmonary disease-----------                                     sputum--------------                

8-Are you suffering of night fever?   

Yes -----------------                                              No ---------------- 

9-Are you suffering allergy in eye or in skin?  

Yes ----------------                                                No ----------------- 

 



   

 

Appendix(2)                                                                                       

Informed Consent For Collection Of Blood Samples For Research 

This sample is being collected solely for purpose of determine the effect of 

welding fume on hematological parameters  .The research pertains reference of 

Hemoglobin and packed cell volume in Sudanese people. The procedure for 

sample collection involves only the withdrawal of 2-3 ml of blood. It is such a 

harmless process .The results of the study may not be of immediate benefit to the 

patient. complete confidentiality will be maintained in the handling and processing 

of samples.  

The above statement has been read out or explained to me, and having understood 

the same, I put my signature or thumb impression. I hereby consent to collection 

of the blood sample of myself. 

  

 

Participant name:                                            Phone number:   

Signature                                                                Address:                                                  

Date:  



   

 

 تالدراس يالوشاركيي ف للأشخاصهوافقَ  استوارة

 

ححذٝذ ٍذٛ حأثٞش ٍعيَاث اىذً عيٜ اىعاٍيِٞ باىيحياً  فقؾ ٕٗٚ بيشع ٜاىبحث اىعيَ ىيشع تٕزٓ اىذساس

 تعييٚ اىَشياسم لحاه ٍ٘افقخحْخج ٍْٖا عيٞل ٗ ةخط٘س ٗأٙ أرٍو  ٍِ اىذً ٗلا ٝ٘جذ   - ٗحخطيب اخز  

 اسخَاسةيعج عيٚ ؽىقذ ا .ٜحع٘ٝغ ٍاى أٛسٞبقٚ اسَل يٞذ اىنخَاُ مَا ىِ ٝنُ٘ ْٕاىل  تٕزٓ اىذساس ٜف

 ّٜئٗبْيال عيٞئ في تٗاىعَيٞي تَٕٞخئ اىعيَٞيأئذ بحثئ ٗاىباحث عِ ف٘ا ٜٗادسمج ٍؼَّٖ٘ا ٗاؽيعْ تاىَ٘افق

 فٖٞا ؽ٘عا   ٜمَا اٗػح باُ ٍشاسمخ تٕزٓ اىذساس ٜف تاٗافق عيٚ اىَشاسم ٜسادحإٗبَحغ  ٍخخاسا   حشا  

اجابخئ,  ٜسغب فأسؤاه لا  أٛلا اجٞب عيٚ ُ أ بئٍناُّٜ أمَا  تسفغ اىَشاسم ٜ, ٗاُ باسخطاعخ ٍْٜ

ٗ أ ّٜٖا اىؼييشس بَْٖخييأٍييِ شيي لىتٗ ٍسيياأقيياث ّف ٛا ٜباىبحييث ىييِ ححَيْيي ُٜ ٍشيياسمخأبيي ٜع ٍييإمَييا حييٌ 

شيخض  أٛٗىيِ ٝطييع عيٖٞيا  تحاٍي تس٘ف حعاٍيو بسيشٝ  ٜعِ ٍشاسمخ تُ اىَعيٍ٘اث اىْاحجأ. ٗ ٜشخظ

 إىيٚ إشياسةفقيؾ ٗىيِ حنيُ٘ ْٕاىيل  تغيشاع عيَٞيلأ ُٜ ٕزٓ اىَعيٍ٘اث ّٗخائجٖا ٕأباىبحث ٗ ٜغٞش ٍعْ

 .تٕزٓ اىذساس ٜف َٜشاسمخٗافق بأ فئّٜجو ٕزا ٗلأ تٍْش٘س عِ ٕزٓ اىذساس أٛ ٜف ٜٗ عائيخأ ٜشخظ

 

 

 اسٌ اىَشاسك:                         سيٌ اىخيفُ٘:  

 

 :اىخ٘يٞع:                                 اىعْ٘اُ 

 

  اىخاسٝخ :  

 


