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ABSTRACT 

Background and Aim: Acute lower respiratory infection (ALRI) is one of the leading 
causes of illness and death in children below 5 years of age. Anemia is one of the most 
widespread public health problems, especially in developing countries[2]. We aim to 
study the relationship between anemia as a risk factor and acute lower respiratory tract 
infections in Egyptian preschool children aged 6 months to 6 years. 

Subjects and methods: A case-control study was conducted on a total number of 172 
infants and children aged 6 months to 6 years; in the period from January 2013 to  
December 2013, we recruited 86 cases hospitalized for lower respiratory tract 
infections in Children Hospital, Zagazig University comprising all newly diagnosed 
cases during the defined time period of the study (incident cases) to ascertain the 
temporal sequence of exposure and disease. 86 healthy controls without any respiratory 
problems, age and sex matched were selected by simple random sampling from the 
general population that gave rise to the cases . All patients were subjected to detailed 
history taking ( including past medical or pharmacy records), full clinical examination, 
and investigations including CBC, Iron profile: serum ferritin, total iron binding 
capacity and serum iron for all children. CRP and Chest X ray are done for cases only. 

Results: The percentage of anemia was higher among case than control, with 81.4 % 
of hospitalized cases and 32.5%of healthy controls and the percent of iron deficiency 
anemia was higher in cases than controls 69.8% and 23.2% respectively with a 
significant P-value of 0.001.There were significant lower medians of serum iron, 
ferritin and transferrin saturation in cases than controls with highly and significant 
higher total iron binding capacity (TIBC) in cases than controls , also There’s 
significant lower serum iron and transferrin saturation in anemic cases than anemic 
controls with no significant difference as a regard TIBC and serum ferritin Approval of 
ethical committee in college, and written consent from patients′ parents were obtained.  

Conclusion: we can conclude that anemia especially IDA is a risk factor for acute 
lower respiratory tract infections among Egyptian preschool children.   

Key words: ferritin, total iron binding capacity, malnutrition,  immunity. 
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INTRODUCTION 

     Acute lower respiratory tract 
infections (ALRTIs) include all 
infections of the lungs and the 
large airways below the larynx. 
On average, children below 5 
years of age suffer from about 5 to 
6 episodes of ALRTIs per year, 
and still a burden until 12 years of 
age and more [1]. 

    Anemia is one of the most 
common and intractable nutri-
tional problems in the world 
today. It has consequences on 
human health, social and 
economic development. It is also 
associated with increased risk of 
morbidity and mortality, 
especially in young children under 
the age of 5 years. Iron deficiency 
is considered as the most common 
cause of anemia especially in 
developing countries [2]. 

     Iron deficiency anemia in 
children occurs most frequently 
between the age of 6 months and 3 
years due to their higher 
requirements of iron required for 
their growth, and this is the same 
period of age when repeated 
infections occur [3]. 

OBJECTIVE 

      The aim of this work was to 
study the relationship between 

anemia as a risk factor and acute 
lower respiratory tract infections 
in Egyptian preschool children 
aged 6 months to 6 years. 

PATIENTS   AND METHODS 

Study Design 

    A hospital-based group matched 
case control descriptive-analytical 
study was conducted on a total 
number of 172 infants and 
children aged 6 months to 6 years. 
86 cases with median of age 15 
months and range from 6-72 
months, there were 56 (65%) 
males and 30(35%) females 
hospitalized for lower respiratory 
tract infections in Children 
Hospital, Zagazig University, 
cases were all incident cases that  
newly diagnosed and admitted 
during the period of the study 
(from January 2013 to December 
2013)  to ensure the time sequence 
of IDA as an exposure factor and 
LRTIs as an outcome, aided by 
previous medical and pharmacy 
records. Approval of ethical 
committee in college, and written 
consent from patients′ parents 
were obtained. 

      86 apparently healthy controls 
without any respiratory problems, 
selected by simple random 
sampling from the general 
population that gave rise to the 
cases, age and sex matched with 
median age of  25 months and 
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range from 6-67 months,  they 
were 50 (58%) males and 36 
(42%) females. 

Inclusion   criteria: We included 
in the study all hospitalized 
children aged between 6 months 
and 6 years with a diagnosis of 
LRTI; fever, cough, tachypnea, 
chest retractions, and ronchi or 
crackles on chest auscultation, as 
per WHO criteria [1]. 

Exclusion criteria: Exclusion 
criteria included children with 
prematurity, congenital chest wall 
malformations, severe systemic 
illness (congenital heart disease, 
tuberculosis, etc), chronic diseases 
(diabetes, hepatitis, liver failure, 
etc), intake of iron supplements, 
and previous history of infection 
in the control group 

Technical Design 

     An approved consent from the 
Regional Ethics Committee was 
undertaken from the parents. All 
Children in this study passed 
through: 

1. Full history taking, with 
special emphasis on: A) Personal 
history: name, age, sex, residence, 
social level. B) Complaint and 
present history: fever, cough, 
dyspnea, grunting, cyanosis, 
refusal of feeding and ask for 
onset, course and duration of each. 
C) Past history: Similar attacks, 

Treatment with anti T.B and 
History of blood transfusion. D) 
Vaccination history: BCG scar. 
E) Family history of chest 
diseases. 

2- Clinical Examination:                                

A) General examination: level of 
consciousness, complexion (pallor, 
jaundice, cyanosis).   

B) Vital signs:  

I) Temperature.              
II) Heart rate. 
III) Respiratory rate: Thresholds 
for fast breathing depend on 
child’s age, that if the child is: 

■ Between 2-12 months the breath 
rate will be   (50 or more 
breath/minute). 

■ Between 12-60 months the 
breath rate will be (40 or more 
breath/minute) [4]. 

C) Anthropometric measurements: 
Height, Weight. 

D) Local chest examination by: 

I) Inspection for (retractions, chest 
movements, localized bulge or  
retraction and signs of respiratory 
distress). 

II) Palpation for (tracheal shift, 
palpable bronchi). 

III) Percussion. 

IV) Auscultation for (breath 
sounds and adventious sounds). 
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3- Investigation: 

Sample collection: Blood samples 
were obtained by vein-puncture 
about 5cc, and divided into 2 
parts; one part was collected on 
Ethylene-diamine-tetra-aceticacid 
(EDTA) tubes for complete blood 
count assay, the  other tubes were 
plain vacutainers for serum iron, 
total iron binding capacity, serum 
ferritin. 

1. Complete blood count (CBC) 
by SYSMEX: 
a) Hemoglobin concentration 
(anemia is considered when Hb is 
below 11 gm/dl according to 
WHO [5]. 
b) Determination of mean corpus-
cular volume (MCV), mean 
corpuscular hemoglobin (MCH) 
and mean corpuscular hemoglobin 
concentration (MCHC). 

2. Capsular reactive protein (CRP) 
and Chest X ray showing (opacity,  
hyperinflation, exaggerated bron-
chovascular markings, etc) are 
done for cases only. 

3. Iron profile: serum ferritin, total 
iron binding capacity and serum 
iron for anemic childern. 

Serum iron and Total iron 
binding capacity (TIBC): Using : 
Reference values for serum iron 
for infants 40-100µg/dl, while for 
children 50-120µg/dl. For TIBC: 
100-140µg/dl for infants and 250-
400µg/dl for children. So the child 

was considered as iron deficient if 
his Serum Iron was lower than 50 
µg/dL, or his Serum TIBC was 
higher than 400 µg/dL [6].. 

Serum ferritin: Was done by 
IMMULITE/ 1000 Ferritin 
(SIEMENS, Los Anglos, USA). 
For diagnosis of iron deficiency 
anemia, cutoff value of <10 
ng/mL [7]. 

Mentzer index was calculated 
through the formula: Mean 
corpuscular volume (in fl) divided 
by RBCs count ( in millions 
/microliter) {MCV/RBC}, used 
for differentiation between IDA 
and thalassemia. An index of less 
than 13.5 suggests that the patient 
has the thalassemia trait, and an 
index of more than 13.5 suggests 
that the patient has iron 
deficiency. 

The transferrin saturation was 
calculated through the formula: 
IRON level/TIBC X 100 (normal 
values: 20-45%) [7]. 

 Iron deficiency anemia was 
diagnosed in the control group by 
serum ferritin of <10 ng/mL [7].or 
serum iron lower than 50 µg/dL 
and serum TIBC higher than 400 
µg/dL [6]. 

CRP was considered positive if 
more than upper limit of normal 
range for age and sex. 
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● Considering the fact that 
infection can affect iron panel 
studies by increasing ferritin level 
(usually by more than 50 μg/l if 
iron deficiency is absent), and 
decreasing iron level and TIBC, 
the diagnosis of iron deficiency 
anemia was done in cases when at 
least 3 of the below parameters 
were present: 

1) Low MCV level with specifi-
city around 96% (not affected 
by infections). 

2) Smear showing hypochromic 
microcytic anemia  

3) Red cell distribution width 
RDW > 14.5 with a sensitivity 
of 92.1% and specificity of 
90.9% in detecting IDA. 

4) Mentzer index > 13.5 (with 
around 85% specificity and 
sensitivity). 

5) Transferrin saturation TS < 
10% (with a specificity of 85% 
if below 15% and sensitivity 
around 80%)  [8]. 

Statistical Methodology 

     Analysis of data was done by 
IBM computer using SPSS 
(statistical program for social 
science version 12) as follows: 

Description of quantitative 
variables were summarized as 
mean and, standard deviation SD 
when data are parametric and t test 
was used to compare two means.  

Non parametric data was 
expressed as median and Mann-
whitney u test was used to test its 
significance. 

Description of qualitative varia-
bles as number and percentage.  

Chi-square test was used to com-
pare qualitative variables between 
groups. and  

Fisher Exact test was recommen-
ded when expected cell was less 
than 5. 

P value >0.05 was considered 
insignificant, P<0.05 was consi-
dered significant and P<0.01 was 
considered highly significant. 

RESULTS 

     A total of 172 infants and 
children aged between 6 Months 
and 6 years were enrolled in the 
study. Eighty six patients were 
admitted to the pediatric ward at 
Children Hospital, Zagazig 
University with LRTI according to 
the inclusion criteria. 65% were 
males and 35 %females. Another 
86 healthy controls were studied 
in the outpatient department, 58% 
were males and 42% females. 
Height and weight were recorded 
to all patients, and body mass 
index (BMI) was calculated for 
children above 2 years. All infants 
and children studied were well 
nourished. 
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      Hemoglobin level was 
considered low when below 
11g/dl, which is less than 2 
standard deviation (SD)[7], Out of 
the total 172 infants and children 
in the study, 98 were found to be 
anemic (56.9%), with hemoglobin 
level below 11 g/dl in 81% of 
cases admitted to pediatric ward 
with a diagnosis of LRTI and in 
32.5% of healthy controls, which 
was significantly different with a 
P-value of 0.001(Table 1). 

     P-value was highly significant 
(0.001) between hospitalized cases 
and controls with mean Hb level 
of 9.992 ± 1.33g/dl and 11.19 ± 
0.87 g/dl, respectively.  

     Anemia was found to be a risk 
factor for LRTI with an Odds 
Ratio of 9 with 95% interval 
confidence of 3.3 - 24.5 and a 

significant P-value of (0.001). 
This means that children with Hb 
level below 11 g/dl were 9 times 
more susceptible to LRTI 
compared to the control group 
(Table 1).  

     P-value was significant (0.007) 
between anemic hospitalized cases 
and anemic healthy controls with 
mean Hb level of 9.44 ± 0.89g/dl 
and 10.15 ± 0.36g/dl respectively 
(Table 2). 

     Concerning the cases 
hospitalized for LRTI, anemic 
group had a positive CRP in 77% 
(54/70) and normal chest X-ray in 
57% (40/70) comparing to 75% 
(12/16) and 62.5% (10/16) of non-
anemic group, respectively, with a 
non significant P-value between 
the 2 groups as regards CRP and 
chest radiograph finding (Table 5). 

 

Table (1):  Percentage of anemia among cases & controls and Multivariate 
logistic regression analysis showing the risk factor of LRTI.  

 Cases (86) Controls (86) OR (95%CI) p. value 

N % N % 

anemic 

non anemic 

70 

16 

81.41 

18.6 

28 

58 

32.5 

67.5 

9 

(3.3-24.5) 

0.001 

 

OR =odd ratio             CI   = confidence interval 
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     As shown in table (1), there's statistically significant higher percent of 
anemia among cases than controls (p. value 0.001) & Anemia was found to be a 
risk  factor for LRTI with an OR of 9 with 95% interval confidence of 3.3 – 
24.5 and a highly significant P. vale. This means that children with Hb < 11 gm 
/dl were 9 times susceptible to LRTI compared to the controls.  

Table (2): Mean hemoglobin ( Hb ) level in anemia cases & controls. 

 Anemic cases 

(70) 

Anemic controls 

(28) 
t. test p. value 

Mean Hb 

SD (g /dl ) 

9.44 

± 0.89 

10.15 

± 0.36 2.83 

0.007 

 

      As shown in table (2), the mean Hb level among anemic cases is lower than 
that of anemic controls with highly significant p. value 0.007. 

 

Table (3): Iron profile in cases& controls. 

 Cases 
(86) 

Controls 
(86) 

Mann- 
Whitney U 

test 

P. value 

Serum Iron 
Median 

range (ug /dl ) 

 
36  

14- 142

 
115  

19- 187 
4.92 

0.001 
 

Serum Ferritin 
Median 

range (ng /dl) 

 
8  

2- 60 

 
24  

4- 71 
3.16 0.002 

TIBC 
Median 

range (ug /dl ) 

  
446  

141- 593  

 
316  

312- 515 

 
4.09 

 
0.001 

Transferrin 
saturation 

median 
range 

 
 

6.3 
2- 53

 
 

37 
3.3- 81.6

 
5.08 

0.001 

TIBC = total iron binding capacity  

      As shown in table (3), there are   significantly lower medians of serum iron, 
serum ferritin and transferrin saturation in cases than controls with highly 
significant p –value  and significantly higher TIBC in cases than controls.   
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Table (4): Iron profile in anemic case & anemic control. 

 Anemic 
Cases(70) 

anemic 
Controls(28) 

Mann- 
Whitney U 

test 

P. value 
 

Serum Iron  
Median      

    range (ug /dl ) 

 
29  

14- 100 

 
38  

19- 171 
2- 12 

0.034 
 

Serum Ferritin 
Median       

   range (ng /dl ) 

 
7  

2- 45 

 
6  

4- 60 
1- 47 0.141 

 TIBC         
 median        

  range (ug / dl ) 

 
458  

249- 593  

 
439  

249- 515 

 
0.578 

 
0.563 

Transferrin 
saturation  
  median       
   range 

 
 

5.9 
2- 28

 
 

8.6 
3- 63

 
2- 59 

0.010 

       As shown in table (4), there’s significant lower serum iron and transferrin 
saturation in anemic cases than anemic controls with no significant difference 
as a regard TIBC and serum ferritin.  

 

Table (5): Comparison of C reactive protein (CRP) & chest X ray between 
anemic & non anemic cases.  

 Anemic cases 

(70) 

Non anemic case 

(16) 

Chi square 

test  

p. 

value 

N % N % 

Positive  CRP 

Negative CRP 

54 

16 

77 

23 

12 

4 

75 

25 

Fisher 

Exact 

1.0 

 

Normal chest x ray  

Abnormal chest x ray 

40 

30 

57 

43 

10 

6 

62.5 

37.5 

Fisher 

Exact 

1.0 

As shown in table (5), there's no statistically significant difference between 
anemic and non anemic cases as regards CRP and chest X ray.  
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DISCUSSION 

     Acute lower respiratory 
infection (ALRI) is one of the 
leading causes of illness and death 
in children below 5 years of age. 
WHO estimated that the annual 
number of Acute Lower Respira-
tory Tract Infections (ALRTIs) 
related deaths in children less than 
five years old was 2.1 million 
accounting for about 20% of all 
childhood death [9]. Most deaths 
from ALRIs are caused by severe 
pneumonia and 70% of them 
occur in low-income countries 
.Hence it is important to control 
the risk factors of LRTI like low 
birth weight, lack of breast 
feeding, severe malnutrition and 
low hemoglobin [3]. As 
identification of modifiable risk 
factors of LRTI may help in 
reducing the burden of disease 
[10]. 

     Most anemia cases are due to 
iron deficiency. In early child-
hood, bad feeding habits, 
especially during the weaning 
period, exacerbate the problem. 
Anemia frequently develops as 
breast milk is replaced by foods 
that are poor in iron and other 
nutrients, including vitamin B12 
and folic acid [11]. Infants, under 
5-year-old children have greater 
susceptibility to anemia because of 
their increased iron requirements 

due to rapid body growth and 
expansion of red blood cells [12]. 

     Our case – control study was 
conducted on a total number of 
172 infants and children aged 6 
months to 6 years with no 
significant difference between 
case and control concerning age 
and sex and this came in 
agreement with [13]. 

     All our study cases were 
selected as incident cases, together 
with documented previous 
medical and pharmacy records to 
ensure the time sequence between 
exposure (IDA) and disease 
(LRTIs).  

     In our study, a history of 
recurrent chest infections was 
significantly higher in hospitalized 
cases than control and in anemic 
cases than non anemic cases 94% 
and 50% respectively with 
significant P-value of 0.007 and 
this was also noticed by [13]. 

     In our study, the percentage of 
anemia was higher among case 
than control, with 81.4 % of 
hospitalized cases and 32.5%of 
healthy controls and the mean 
hemoglobin ( Hb )level among  
cases was 9.92 ± 1.33g/dl which is 
lower than controls 11.19± 
0.87g/dl with highly significant P 
value 0.001. So anemia was found 
to be a risk factor for ALRTI with 
an OR of 9 with 95% interval 
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confidence of 3.3-24.5 and highly 
significant P value. . This means 
that children with Hb < 11 gm /dl 
were 9 times susceptible to LRTI 
compared to the controls. These 
data came in agreement with 
Mourad et al [13]. study who 
reported that 32% of hospitalized 
cases and 16% of healthy controls 
in Lebanese children were anemic 
and the mean Hb level was lower  
in hospitalized cases than in 
healthy controls(11.35 ± 1.24g/dl 
& 11.95 ± 1.03g/dl) respectively 
mainly in children below 5 years 
of age with no difference between 
boys and girls. So anemic children 
were more susceptible to lower 
respiratory tract infection two time 
than the control group.  

      Malla et al [3] study done in 
Nepal on a total of 280 infants and 
children aged 1 months to 5 years, 
recorded 68.6% of  cases and 21.4 
% of  controls were anemic and 
with mean Hb level of 9.8 g/dl and 
12 g/dl, Eighty three percent of the 
anemic group had a picture of 
pneumonia on chest radiograph. 
Anemia due to mainly IDA was a 
risk factor for LRTI with an Odds 
Ratio of 3.2  

    Also Deng in Juba [14], 
Southern Sudan in a study of the 
risk factors for acute lower 
respiratory tract infections in 
children fewer than five years of 
age he found that anemia was 

present in 90.7% of cases as 
compared to 72.2% of controls 
and was significantly associated 
with ALRTI, p-value< 0.05. 
Harris et al [9] showed in a study 
done among Ecuadorian children, 
they studied anemia and air 
pollution as risk factors for 
ALRTIs. They explained their 
findings by that poor tissue 
oxygenation and anemia 
independently decreases oxygen 
delivery. 

     On the other hand a study 
performed by Broor et al reported 
that anemia was not found to be a 
risk factor for LRTI in 512 infants 
and children below 5 years of age. 
[10]. 

     Hemoglobin facilitates oxygen 
(O2) and carbon dioxide (CO2) 
transport. It carries and inactivates 
nitric oxide (NO) and also play the 
role of a buffer Tissue ‘oxygen 
buffer’ function is very important 
one of hemoglobin system [15]. 
Quantitative and/or qualitative 
reduction in Hb, may adversely 
affect the normal functions. 
Probably it may be the reason for 
low hemoglobin level found to be 
as a serious risk factor for 
developing LRTI [16]. 

     In the present study, the 
percent of iron deficiency anemia 
was higher in cases than controls 
69.8% and 23.2% respectively 
with a significant P-value of 0.001 
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and this was also observed by 
Malla et al who found that iron 
deficiency anemia was 82%in 
cases and 60 % in controls 
respectively.  

     Among  preschool children 
living in underprivileged com-
munities in developing countries, 
infectious diseases such as LRTI 
and IDA are often coexistent. The 
effects of IDA on immune 
function, and increase in 
susceptibility to infections are well 
established. Researchers have 
argued that any inadequate supply 
of iron to body tissues is 
detrimental to immunity [17]. 

     In our study, there were signifi-
cant lower medians of serum iron, 
ferritin and transferrin saturation 
in cases than controls with highly 
significant P value and significant 
higher total iron binding capacity 
(TIBC) in cases than controls 
(Table 3) and There’s significant 
lower serum iron and transferring 
saturation in anemic cases than 
anemic controls with no signifi-
cant difference as a regard TIBC 
and serum ferritin (Table 4). 

     This came in agreement with 
Rahman et al which reported that  
mean serum iron, total iron 
binding capacity (TIBC), ferritin 
concentration in normal children 
were significantly higher 
(P<0.001) than non-infected 
severely malnourished children 

and mean serum iron concen-
tration was reduced in acute 
respiratory infection (ARI) and 
parasitic infestation than other 
infection. [18]. 

     In our study,  anemic cases had 
a positive CRP in 77% and normal 
chest X-ray in 57% comparing to 
75% and  62.5% of non-anemic 
cases respectively, with a non 
significant P-value between the 2 
groups for positive CRP and  
normal chest radiograph finding. 
These data came in agreement 
with Mourad et al   who found that  
anemic cases had a positive CRP 
in 84.4% and normal chest X-ray 
in 18.8% comparing to 75% and  
30.9% of non-anemic cases 
respectively, with a non signifi-
cant P-value between the 2 groups 
[13]. 

      On the other hand Malla et al 
found that picture of pneumonia in 
chest radiograph was significantly 
higher in the anemic cases than 
non-anemic cases [3]. 

CONCLUSION 

     We concluded that anemia 
especially IDA is a risk factor for 
acute lower respiratory tract 
infections among Egyptian 
preschool children and the anemic 
children were 9 times more 
susceptible to LRTI compared to 
the control group. 
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KEY MESSAGES 

1. Screening for Hb or hematocrit 
level at the age of 9 or 12 
months for all full terms infants 
and 6 months for premature and 
additional screening before the 
age of 5 years for patients at 
risk as American Academy of 
Paediatrics (AAP) recommends 
[19]. 

2. Assessing iron status by Hb and 
ferritin levels in hospitalized 
infected children, so we can 
diagnose properly and treat 
IDA in these patients, as 
recommended by CDC/WHO 
expert consultation [20]. 
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 التنفسي الجهاز لعدوى خطورة كعامل الحديد نقص أنيميا 
  سنوات 6 سن تحت المصرين الأطفال في السفلي

  )2(سهام محروس زكي  )1(داويمحمد محمد الهن إيمان
  مصر   -  جامعة الزقازيق -كلية الطب البشري    - )2(الإكلينيكيةالباثولوجيا  و )1(الأطفالقسمى 

راسة ف م ال مة واله ق   ال
ــ  فــال ت ــات للأ اب ال ه م أه أس اد واح فلى ال ى ال ف هاز ال و ال تع ع

ــا مــ أحــ  5ســ  ــ الأن ــا تع ات.  لات ســ ــ ةأهــ ال ــ ة ال ــ ول  ال ــةفــى الــ ام . ال
ف  راســةتهــ ــة ال ال عامــل  العلاقــة دراســةإلــى  ال ــا  رةبــ الأن ــ ــى  لل ف هــاز ال و ال وعــ

فال ال ما اد للأ فلى ال راسةل س ق ال ى  6م س  ال ر وح ات. 6شه   س

  وسائل ال
راسة ت ة ال ال اوح فل 172 على ال ــاره ت ر 6 مــ أع ــى شــه ات، 6 وح   86ســ

و  مــ علاجهــ یــ فــل هــاز عــ ــى ال ف ــفلى ال ــاد ال فــال ــفى ال قــاز امعــة الأ  ال
ة خــلال ــ ــة الف م ای(ال ــى 2013 ی ــ ح ــا )2013د فــال انــ الأخــ  حالــه 86  ـال ــ ب  لأ
اء ــ ال نف م أص ن  ولا والع لا أ  مــ عــان ــ ف فــى تم ــ ــام تــ. ال د  ال ــ ــ  دق
ارخ ضى لل ل ال الات ل ل ال ــل امــل ــى ف و ال ل وت ــ اصــ امــل عــ ت م، لع  الــ
ة ــ ــ ن م فــى الف م، ســ رة الــ ــة القــ ل ــا ال ــ للارت ی ــ ال ة لو ــ ــ ن ی م فــى ال ــل الــ  ل

الات   .ال

ائج  ال

ت ه ائج أ ة ارتفاع ال ة ن ا الإصا و  حالات فى الأن هاز ع ــى ال ف ــفلى ال  ال
اد قارنة ال فال الات ال ة الأ ــل ــ ،ال ة انــ ح ــ ة ن ــا الإصــا  حالــة فــى% 81.4 الأن

فال ة ت الأ عا ــة ال قارنــة ال فــال فــى% 32.5  ـب ــ ال اء الأ ــل. الأصــ ال ة ارتفعــ و ــ  ن
ة ــا الإصــا یــ نقــ أن هــاز و عــ حــالات فــى ال ــى ال ف قارنــة%) 69.8( ال فــال ال  الأ
اء   %) 32.2( الأص
 )(p-value = 0.001 مع  ارتفاع

ا ح ك فاض ل ــ  ان ة مــ ــلا فــى مع ــ یــ ن م فــى ال م ســ ، ، الــ ــ ع الف ــ  وت
ــف ـ ان ــالات فـــى ال و  حـ ــ ــاز عـ هـ ـــى ال ف ــة ال قارنـ ــال ال فـ اء، الأ ــ ــا الأصـ ـ ت ب هـــ  أ
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و  حالات هاز ع ى ال ف رة فى مع  ارتفاع ال ة الق ل ــا ال یــ للارت فــال قارنــه  ال  الأ
اء ، إلــى الإضــافة. الأصــ ح ذلــ فــاض لــ ــ  ان ة  فــى مع ــ یــ ن م فــى ال م ســ ع الــ ــ  وت
ــف ـ ان و  حـــالات فـــى ال هـــاز عـــ ـــى ال ف ة ال ــا ـ ــا ال ـ قارنـــة الأن ــال ـــالات ال فـ  الأ
ــا ــا بال ــ الأن ــاب وغ و  م هــاز عــ ــى، ال ف ــا ال ــ ب وق  یلاحــ ل ــة فــ  فــى مع
ره ة ألق ل ا ال ی للارت ة ال م فى الف ون ع هات ب ال   .ال

ل ت افقة على ال ه لأداء ال راسة ه فال ق م ال ة و الأ ة الل ــة الأخلا ل ل  ال ــ  و
افقة اءأو  م ر ل فال أم یا الأ ه ت ل راسة عل   . ال

لاصة    ال
ــ راســة ت ــة ال ال ــا أن إلــى ال صــا الأن ــا وخ یــ نقــ أن رة عامــل هــى ال ــ ض خ ــ  ل

و  هاز ع ى ال ف فلى ال اد ال فال ب ال ل ال الأ راسة س ق   ال
ات ل ة ال اح ف   : ال

    ، رة الف ة الق ل اللار  ال ، ت ی ء ال ة س غ اعة ،ال  .ال

      


