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Abstract:
Background: Anemia is estimated to affect one-half of preschool-age children in developing countries.
Objectives: To assess the prevalence of anemia and determine some risk factors associated with iron deficiency anemia among preschool children.

Methodology: The study group was composed of 450 preschool children selected randomly from Helwan. Data were collected via a questionnaire filled out by parents from 5/10/2009 to 27/1/2010. For all preschool children, a complete blood cell count detected by an automated cell counter and anemia prevalence was detected according to WHO criteria and confirmed iron deficiency anemia (IDA) by serum feritin was obtained.    

Results : The prevalence of  iron deficiency anemia in preschool children was 8.2%. The mean hemoglobin concentration 10.1% in boys and 9.2% in girls, whereas serum ferritin level was 17.2% in boys and 15.25% in girls. There was no significance statistical difference as regards gender, school performance, anthropometric measurements and parent's employment. Family size and tea consumption were found as a significant risk factors for iron deficiency anemia ( P<0.01, P<0.001, respectively).

Conclusion: Anemia remains a common problem among preschool children. Identification of risk factors for prevention of anemia and making endeavor towards implementing adequate public polices and heath education to eradicating this disease is essential. 
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Introduction:

Anemia is estimated to affect one-half of school-age children in developing countries.  The school years are an opportune time to intervene, and interventions must be based on sound epidemiologic understanding of the problem in this age group. 1
Iron deficiency anemia (IDA) is the most common nutritional deficiency in children and is worldwide in distribution.  There is higher prevalence of iron deficiency anemia in African- American children than in Caucasian children. 2  The incidence of iron deficiency anemia is high in infancy, but it also exist to a lesser extent in school children and preadolescent. 
Through its impact on school participation and learning, anemia could also be central to understanding the intergenerational transmission of poverty. Yet there is little work by economists on the effects of anemia on economic development, and many existing non-experimental studies exploring the impact of anemia. Although no socioeconomic group is spared the incidence of  iron deficiency anemia is inversely proportional to economic status. 2   Other factors associated with this also act as determining factors, including low birth weight, precarious access to health services, greater incidence of infectious processes, and inadequate education and sanitation.3,4 
Among the causes of IDA, the high consumption of strong tea and the practice of serving tea to children at a younger age could reduce the bioavailability of iron and thus expose large numbers of children and  adults to iron deficiency. 5 
The most commonly used definitions of anemia come from the Centers for Disease Control and Prevention (CDC) and the World Health Organization (WHO) by Hemoglobin Value for Children 5.0 to 11.9 years < 11.5 g per dL. 6 Iron deficiency anemia is classically described as a microcytic anemia.7   Serum ferritin is the preferred initial diagnostic test. 3 Hemoglobin and ferritin tests are the best for diagnosing iron deficiency anemia. 8,9,10 
However combination of the serum ferritin concentration and  new test the serum transferrin  receptor concentration now make possible diagnosis of iron deficiency anemia in most clinical circumstances.
Objectives:

This study aims to determine the prevalence of anemia and iron deficiency among preschool children and to determine some risk factors associated with iron deficiency anemia.

Subjects and methods: 
A Cross Sectional study was carried out to achieve the objectives; the study was conducted in Helwan among preschools selected randomly during the period 5/10/2009 to 27/1/2010. The study included (450 preschool children) from Helwan.

Data Collection: The Data were collected via questionnaire filled out by the parent Include information on socioeconomic and demographic characteristics, parent work, personal, family data educational data, dietary data including consumption of tea and anthropometric measurement (Wt & Ht) was measured by the researcher. The nutritional evaluation, anthropometric indices were calculated as weight for age (W/A), Height for age  (H/A ) the reference taken was the curves from  national center health statistics (NCHS) 11 
A venous blood sample from preschool children was taken after a written consent by the parent and 1 ml of blood was collected into Ethylonedioineteracetic (EDTA) coated tube for full blood count , Sysmex corporation Automatic Hematology analyzer KX- 21 N Jan 2006  was used for Hemoglobin (Hb) concentration, Mean Corpuscular Volume (MCV) was derived from the values. and normal values according to this machine (9.5-14g/dl) (70-84 fl) respectively.  Thirty-seven of the studied group was anemic according to World Health Organization (WHO) standards, anemia was defined in preschool age children as Hb level < 11.5 g/dl   (MCV) < 70 f L.    6,12     
Of the 37 those considered  anemic more investigation was done to detect iron deficiency anemia by extraction of 2 ml blood in plane tube for confirmation of iron deficiency anemia by micropractic enzyme immunoassay method in cobasintegra analyzer machine 400 plus-1- (2004) for testing serum iron , Serum ferritin were measured  and normal values according to the used  machine (37-158)(20-200)respectively;  and anemia prevalence was determined according to the World Health Organization (WHO) standards. 
 Statistical Analysis: Descriptive analysis was including proportion. Inferential   Analysis : Chi - square test (2   & unpaired t test were used to find the significance of observed difference between and among the studied variable.
Results:
Table (1) shows biosocial characteristics of the studied sample. 
Table (2 ) shows the distribution of anaemic children according to severity of anaemia and haemoglobin level. 
Table (3) shows the distribution of Body Max Index of the sample according to anemic status. 
Table (4) shows the distribution of risk factors in relation to iron deficiency anemia.
Discussion:
Iron deficiency is the most prevalence deficiency in the world, iron deficiency and its anemia affect more than 3.5% billion people in the developing word.  13  
In the present study 37 preschool children out of 450 screened children were documented a laboratory evidence of iron deficiency anaemia (IDA) by HB concentration, MCV, S. iron and serum ferritin.  The primary purpose of the present study was  estimate the prevalence of iron deficiency anaemia among school children, direct comparison of the prevalence rate recorded in the current study with those in other population is a difficult task, due to utilization of different thresholds in various studied. Additionally false positive or negative results of iron related parameters, due to infections and acute inflammatory condition, which is endemic in the developing word. The prevalence of iron deficiency anemia in the present study was 8.2% which is higher prevalence than urban (4.2%) and lower than the preschool children in the town (13.8%)  in the study carried out in Malta & Turky by Kaya et al. 14  
Studies from Turky have previously shown that the prevalence of anaemia among school children according to HB concentration was 16.3% and 61% 15,16   
In developing region of the world anemia in 5-12 years old estimated at 46% with highest rate found in Africa and south Asia as 49% and 50% respectively. 17   However Zimmerman et al   18    suggest that the prevalence of anemia in rural preschool children in a mountainous region from Morocco was 35%. This rate is comparable to the national prevalence reported by the ministry of health in 2000. 19   
 Surprisingly the figures is found relatively low, 8.2% of children were anaemic These result are comparable to 7.4% prevalent reported by WHO and MDIS (2005) in Tunisia among children age (6-10 years) assessed by WHO cut off point ( HB< 11.5g/dl). 20,21    
The possible explanation of this lower rate prevalence than other reported prevalence from elsewhere  is the difference in socioeconomic and cultural development.  There was no significant relation between prevalence of iron deficiency anaemia and student's age in our study and study done by Emel-Gu et al in Istanbul 2005.  22     As against this the study carried by EL.Hioi et al in Morocco 2008 reported that the distribution of anaemic children by age group showed that 16.3% were lower than12 years whereas 7% had age between 12 and 16 years and the difference was statistically significant.  23  
The prevalence of iron deficiency anaemia was higher in girls than boys in the present study with ratio M:F(1:1.3) with no statistical significance and this female preponderance found to be in closer proximity reported by other studies with statistical significance. 24-25    The probable explanation for female preponderance of  IDA could be due to cultural reason that more preference given to male child close diet supervision than female child. In addition to that female adolescent may have a combination of menstrual iron loss and rapid growth also the habit of tea consumption could be more in females which is known strong risk factors association to iron deficiency anaemia.  
Regarding the severity of anaemia in the current study 89% of cases    was mild anaemia as closer proximity reported by Mohamed Eioui et al in Morocco 2008. 26   In the present study the size of household of the family apparently increases the difference between the children with iron deficiency anaemia and them with normal blood levels, this observation in agreement with other studies. 22,23     
Reasonable explanation that the lower iron intake in the crowded families along with a greater exposure to infections and parasitic infestation. The chance of IDA increase as the number of children in the family or birth order for the participating child among its sibling increase, There is no significant relationship between the prevalent of anaemia and parent's employment in the current study were apparently found in accordance with other studies. 22-26  There is no significant relation between the prevalence of anaemia and education achievement in our study as known in the literature that IDA affect achievement scores. 
ID  with or without concomitant anaemia can impair growth and intellectual development in children. There is no correlation between and education achievement and anthropometric measurement for under weigh and height and iron deficiency anaemia as  known in our study as observed in study done in Singapore 2006. 27  The most probable explanation to this the probable explanation of our result that could  be due to anaemia was mild in majority of studied sample.   There was statistical significant difference between student's habit of drinking tea and iron deficiency anaemia as reported in different studies. 28                                                                                                        
With regard to the factors associated with anaemia, it was found in the present study that some of them are already well known in the Literatures as risk or protective factors did not present any statistically significant association, possibly because of the sample size.                                                                                                                                     

Conclusion:
The prevalence of anemia among preschool children in Helwan was 8.2% as higher than the developed countries as much lower than many other developing countries. The correlation between some risk factors(sex, growth, parameters, educational achievement) and  prevalence of IDA was unexpected and contrary to the Literature with could be partly explained by sample size. Large family size and tea consumption were found strongly associated with iron deficiency anaemia. Further improvement of IDA status might be achieved through continuous information dissemination about iron rich food and iron absorption by human body. Combating iron deficiency anaemia should be a priority, making endeavour towards implementing adequate public policies, strengthening community actions. Promoting peoples involvement and reformulating the healthcare services, with the aim of eradicating this disease                                                                                                     
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Table ( 1) :  Biosocial Characteristics of the studied Sample
	Biosocial Characteristic
	N = 450

	
	no
	(%)

	· Gender

	Male
	236
	(52.4)

	female
	214
	(47.6)

	· Birth  Order

	First
	076
	(16.8)

	Second
	068
	(68.0)

	Third and above
	306
	(15.2)

	· Family Size

	 Less than 5
	046
	(10.3)

	 5 - 10
	286
	(63.5)

	 More than 10
	118
	(26.2)

	· School Performance

	Excellent
	135
	(30)

	Good
	269
	(58)

	Poor
	046
	(12)

	· Father Occupational Status

	Employed
	323
	(72)

	Un employed
	021
	(04)

	Private work
	143
	(32)

	· Mother work

	Working
	173
	(38.4)

	Not working
	277
	(61.6)

	· Consumption of Tea

	consumption
	190
	(42.2)

	Not consumption
	260
	(57.8)

	· Body Max Index 

	Within normal 
	154
	34.2

	Under weight 
	295
	65.5 

	Obese 
	001
	0.22 

	· Anemic Status

	Anemic
	37
	(08)

	Non Anemic
	413
	(92)


Table ( 2 ): Distribution of anaemic children according to severity of anemia and Hb level
	Severity of anemia 
	No of cases
	Percentage
	Mean
	+SD

	Hb= 7 – 10 g/dl (Moderate )
	4
	10.8%
	9.47
	.52

	Hb = (10.1 – 11.4 g/dl ) (Mild)
	33
	89.2%
	10.76
	.38

	Total
	37
	100%
	10.62
	.55


Table ( 3):  Distribution of Body Max Index of the Sample according to Anemic Status

	Body Max Index


	cases
	Anemic
	Non Anemic

	
	No
	%
	No
	%
	No
	%

	Normal
	154
	34.2
	15
	41
	139
	34.0

	Under weight
	295
	65.5
	22
	59
	274
	65.98

	Obese
	001
	0.22
	00
	
	001
	0.02

	Total
	450
	100
	37
	8
	413
	92


P = 0.087
Table ( 4): Distribution of risk factors in relation to iron deficiency anemia
	Risk Factors
	Total no. of cases

n=450
	Iron Sufficient 

SF ≥ 20 µg/dl

n = 413
	Iron deficient 

SF ≤20 µg/dl

n= 37
	P - Value

	
	
	#
	%
	#
	%
	

	1. Family size more than 10


	118
	108
	91
	10
	09
	0.01*

	2. Poor school Performance


	34
	28
	82
	06
	18
	0.55

	3. Un employed Father


	21
	19
	90
	02
	10
	p=(0.217)

	4. Working Mother


	173
	158
	91
	15
	09
	p=(0.360)

	5. House Wife Mother


	277
	255
	92
	22
	08
	p=(0.360)

	6. Consumption of tea


	187
	167
	89
	20
	11
	P=(0.006)* 

	7. Under weight children


	296
	274
	92
	22
	08
	(p=0.263)

	8. Weight less than 3rd percentile


	105
	98
	93
	07
	07
	0.46

	9. Height less than 3rd percentile


	27
	16
	59
	11
	41
	     0. 12



أنيميا نقص الحديد بين الأطفال في مرحلة ما قبل الدراسة في حلوان
المقدمة: تقدر الأنيميا بأنها تؤثر علي نصف عدد الأطفال في مرحلة ما قبل الدراسة في الدول النامية.

الأهداف: تقييم انتشار الأنيميا وتحديد عوامل المخاطرة المصحوبة بأنيميا نقص الحديد بين الأطفال في مرحلة ما قبل الدراسة. 

المنهجية: تكونت مجموعة الدراسة من (450) طفل في مرحلة ما قبل الدراسة منتقيين عشوائيا من حلوان. تم تجميع البيانات عن طريق استبيان تم إستكمالها من قبل الوالدين من 5/10/2009 حتى 27/1/2010. وبالنسبة لكل الأطفال في مرحلة ما قبل الدراسة تم عمل فحص وتحليل لعدد خلايا الدم الكاملة بواسطة عداد أوتوماتيكي للخلايا. وتم فحص انتشار الأنيميا طبقا لمعيار منظمة الصحة العالمية بالإضافة الى الحصول علي إثبات أنيميا نقص الحديد بواسطة مصل الفيريتين (المركب العضوي للحديد القابل أو الصالح للتخزين بالأنسجة)

النتائج: معدل الانتشار لأنيميا نقص الحديد في الأطفال في مرحلة ما قبل الدراسة 8.2%. وكان متوسط نسبة الهيموجلوبين 10.1% في الذكور و 9.2% في الإناث، بينما كان مستوي مصل الفيريتين 17.2% في الذكور و 15.25% في الإناث، ولا يوجد فروق دالة إحصائيا بين أنيميا نقص الحديد، الجنس، الأداء الدراسي، القياسات الانثروبومترية، ووظيفة الآباء. وجد أن حجم الأسرة واستهلاك الشاي عوامل مخاطرة دالة لأنيميا نقص الحديد (p<0.01& p<0.001)علي التوالي.
والخلاصة: تظل الأنيميا مشكلة شائعة بين الأطفال في مرحلة ما قبل الدراسة. إن تحديد عوامل المخاطرة للوقاية من الأنيميا وعمل محاولات تجاه تنفيذ سياسات عامة مناسبة والثقافة الصحية للقضاء علي هذا المرض. 

الكلمات الإفتتاحية: أنيميا نقص الحديد، أطفال مرحلة ما قبل الدراسة، الانتشار وعوامل المخاطرة
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