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Abstract 

This study aimed to assess the prevalence of anemia among 

children admitted to Tripoli University Hospital. This study 

includes 911children who were admitted pediatric department at 

Tripoli University Hospital. Data for this study was collected from 

September - December 2022.  Data collection on, age, gender, 

complete blood count (Sysmex), complete blood count 

(hemoglobin, mean corpuscular volume (MCV) was obtained from 

hospital archive files. The prevalence of anemia among children 

was 29.65%. The largest percentage was 57.63% among births 

from the age of 3 days to 20 months, then followed by 6-11 years 

was 16.95%. then from 12 to 15 years was 13.56%. The lowest 

percentage was in the age group of 1-5 years 11.68%. Out of 59 

anemics, 76% had mild anemia, and 22 % had moderate anemia 

and 1.7% had severe anemia. The prevalence of anemia among 

children in this study was considered moderate, according to this 

study the most prevalent conditions were mild anemia while the 

severe type was the least.  

Keywords: Anemia, hemoglobin, children, mean corpuscular 

volume, Tripoli University Hospital. 
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 في مستشفى الجامعي طرابلس 
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 ايبيل -الطبية، كلية العلوم والتقنيات الطبية طرابلسقسم تقنية المختبرات 
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 الملخص
هدفت هذه الدراسة لدراسة مدى انتشار فقر الدم ما بين الأطفال المرضى في قسم 

في هذه الدراسة  الاطفال المرضىالجامعي طرابلس. عددالأطفال داخل المستشفى 
 .طفل من داخل قسم الأطفال بمستشفى الجامعي طرابلس 911الاسترجاعية كان 

ذكور، و منهم   13اناث و 901سنة كان منهم  91ايام الى  3تراوحت اعمارهم ما بين 
طفل تراوحت اعمارهم من اكثر من سنة   911ايام الى سنة و 3اعمارهم ما بين 11

 ,م الحمراءمستوى الهيموجلوبين متوسط حجم كريات الدسنة، تم تسجيل  91الى 
 حمراء من متوسط تركيز الهيموجلوبين متوسط كمية الهيموجلوبين عدد كريات الدم ال

بعد تسجيل النتائج تم تقسيم الحالات  الى اربع مجموعات  ,ملفات المرضى داخل القسم
 ايام  3على حسب الفئة العمرية ،الفئة العمرية الاولى المواليد الذين تراوحت اعمارهم  

سنوات ، الفئة  1هرا ،الفئة العمرية الثانية اعمارهم اكثر من سنة الى  ش 00الى 
سنة،  اما الفئة العمرية الرابعة  90اقل من  – 1العمرية الثالثة اعمارهم  اكثر من 

سنة . من خلال النتائج المتحصل عليها في هذه  91 – 90تراوحت اعمارهم من 
عند الفئة منهم  %57.63وكانت  %01.11كانت الدراسة وجد ان نسبة فقر الدم 

 91إلى  12. ثم %91.11سنة  99-1ثم تليها  شهرا، 00أيام إلى  3العمرية من 
ومن  99.61سنوات % 1-9. أقل نسبة كانت في الفئة العمرية من %93.11سنة 
منهم يعانون من فقر الدم الخفيف،  %61مريضاً كانوا مصابين بفقر الدم،  11بين 

يعانون من فقر الدم الشديد وهذه النسبة  %9.6قر الدم المتوسط، ويعانون من ف %00و
تعتبر متوسطة الحدة ووفقا للمعاير التي وضعتها منظمة الصحة العالمية، ومن النتائج 

وايضا  %61وجد ان معظم الحالات كانت تعاني من فقر دم كان خفيف بنسبة   
 .%11ة الصباغة بنسبة اغلب الحالات كان نوع فقر الدم صغير الكريات وناقص

المستشفى الحمراء، كريات الدم  أطفال، الهيموجلوبين، متوسط: فقر الدم، الكلمات الدالة
 .الجامعي طرابلس
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Introduction  

Anemia is a condition where the number of red blood cells or the 

haemoglobin concentration within them is below normal levels. 

Haemoglobin is crucial for transporting oxygen, so having 

insufficient or abnormal red blood cells, or inadequate 

hemoglobin, reduces the blood's ability to deliver oxygen to the 

body's tissues.  [1]. It is a basic well-being concern since it 

influences development and energy levels unfavorably. It happens 

at all age gatherings however is more common in pregnant ladies 

and youngsters. [2]. It harms invulnerable systems and is 

additionally connected with expanded dreariness [3]. Around the 

world, 20 million newborn children were brought into the world 

with low birth weight consistently. Almost, 3.6 million of them 

kicked the bucket before commending their 28 days, of whom 

close to 66% were situated in Sub-Saharan Africa and Southern 

Asia [4]. The impact of weakness can stretch out up to the post-

pregnancy period and, surprisingly, recently conveyed children 

might experience the ill effects of a diminished iron stockpiling 

issue as long as one year [5]. It is assessed that 24.8% (~1.62 

billion individuals) of the worldwide populace is experiencing 

frailty. Assessed paleness predominance is 47.4% (~293 million) 

in preschool-matured kids, which is most noteworthy specifically 

age gatherings. [6]. Improvement of weakness among under-five-

year-old children is multifactorial. Many elements add to the event 

of weakness, including organic, financial, natural, well-being and 

sustenance. Presently, it's true that the high pervasiveness of pallor 

among under-five-year-old youngsters emerges from the blend of 

expanded ironnecessities because of sped-up development and 

improvement, and is fundamentally connected with counts calories 

poor in heme iron. [7]. In less than five-year-old kids, iron 

deficiency causes despondency of the resistant framework with 

expanded affinity for contamination; and decrease of mental 

capability, development and psychomotor turn of events, which 

prompts hardships in learning and diminished actual limit. [8] 

These progressions might endure even after suitable medication 

treatment. [9]. The present study was done to determine the 

prevalence of anemia in children who were admitted to Tripoli's 

University hospital  

http://www.doi.org/10.62341/hsap2002
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Materials and Methods 

The study group was selected among patients’ children admitted to 

the Department of pediatrics at Tripoli University Hospital- Libya, 

from September - December 2022. The study was composed of 

911 children ,aged 3 days to -15 years. The selection was first 

based on the results of their complete blood count (Sysmex) using 

an automated cell counter (Sysmex), Data collection on, age, 

gender, and Hemoglobin levels mean corpuscular volume (MCV) 

were obtained from hospital archive files.  

Statistical analysis  

Statistical analysis was performed using Microsoft Excel, 

Professional Edition 2013. Descriptive statistics (means and 

percentage) are mostly presented.  

Results  
This study included the data of 911 children in the Pediatric 

Department, at Tripoli University Hospital.The study population 

comprised 55 children their age (3 days -20 months), 59,52, and 33 

children their ages (1- 5 years), (6- < 12 years), and (12-15) 

respectively.   Of the total of 199 children presented to the 

hospital, the majority of them 104 (52.3%) were females and 95 

(47.7%) were males. out of 199 children 59 )29.86) % of children 

were suffering from anemia.in figure (1). 

 

Figure (1) prevalence of anemia among children  

Based on gender distribution, male children showed a slightly 

higher prevalence of anemia than females 50.9% and 49.1% 

respectively from total anemia as Table 1.  

29.65%

70.35%

anemic non-anemic

http://www.doi.org/10.62341/hsap2002
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Table (1) Prevalence of anemia according to sex 

Gender 
Number of patients 

N=199 

Anemic 

Total =59 

No Percentage 

Male 95 30 50.9% 

Female 104 29 49.1% 

 

As per the division according to age groups, children of the age 

group between (3 days and -20 months) 34 (57.63%) was more 

suffered from anemia as compared to other age groups in the 

present study. Table 2 

Table (2) Distribution of anemia by age group among children 

Anemic 
Number of patients 

Total= 59 
Percentage 

3days-20 months 33 36..8 % 

1-5 years . 68.99 % 

6- 99years 91 698.1 % 

12-15years 6 68.93 % 

Out of   59 anemia 41 children (69.5%) less than 5 years and 18 

children (30.5%) more than 5 as Figure 2. 

 

Figure (2): Distribution of anemia by age group among anemic 

children  

According to the severity of anemia, 45 (76.3%) children have 

mild anemia, 13 (22%) children have mild anemia, and 1 (1.7%) 

child have severe anemia, Table 3 

69.50%

30.50%

unedr 5 year more than 5
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Table (3) Distribution of the children according to severity of 

anemia. 

Distribution of the children according to types of anemia, 39 

(66%) children have microcytic hypochromic anemia, 19 (32%) 

children have normocytic normochromic anemia, and 1 (1.7%) 

children have macrocytic anemia, Table 4. 

Table (4) Distribution of the children according to types of anemia 
Type of Anemia Number of all anemic percentage 

Microcytic hypochromic 39 66.1% 

Normocytic normochromic 19 32.2% 

Macrocytic anemia 1 1.7% 

Discussion  

The prevalence of anemia among children aged 6 to 59 months 

worldwide in 2019 reached about 39.8%, which equates to 269 

million children suffering from anemia. The prevalence of anemia 

in children under five years of age reached 60%, which is the 

highest in Africa. Failure to reduce anemia may lead to the 

suffering of many women, impair children’s health, reduce their 

concentration, and delay their education. [10] Anemia is an 

indicator of poor health and poor nutrition. The World Health 

Organization has set criteria for diagnosing anemia. Children aged 

between 6-59 months have a hemoglobin level of less than 11 g/dl, 

Hemoglobin less than 11.5 g/dl in children aged 5–11 years, 

Hemoglobin less than 12 g/dl for children aged 12–14 years and 

Hemoglobin less than 13 g/dL in newborns. [11]. According to 

WHO criteria, the severity of anemia is classified as severe 

anemia: Hb <7.0g/dl; moderate anemia: Hb 7.0-8.9g/dl; and mild 

anemia: Hb 9.0-10.9g/dl. [12]. Microcytic anemia is defined as 

MCV of less than 80 femtoliters (fl), normocytic anemia as MCV 

from 80-100 fl, and macrocytic anemia as MCV more than 100 fl.  

[13]. This study' overall prevalence of anemia was 29.86%. Out of 

the study subjects, 31.5% of males and 27.9% of females were 

anemic. The prevalence of anemia in the present study 29.86% is 

similar to the prevalence that found Sunardi et al  in their study on 

Anemia 
Number of 

patients 
Percentage 

Mild 45 76.3% 

Moderate 13 22% 

Sever 1 1.7% 

Total 61 100% 

http://www.doi.org/10.62341/hsap2002
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children aged 6–36 months old in Indonesia, was 29.4%, [14] ,that 

percentage was less than that of , which was according to a study 

done in Derna in Eastern Libya 65.11%, [15], Also  was lower 

than the previous studies in health facilities in rural Nigeria 68%, 

[16] ,Western China (51.2%), [17] Sudan (70.5%), [18] Cape 

Verde West Africa (51.8%), [19], Nigeria (70.5%), [20] Tanzania 

(37.9%), [21], in Mali 88% [22]. In contrast, this finding was 

higher than reports from Iraq 25.16% [23], Brazil (10.2%) [24] 

Sub-Saharan Africa (9.7%) [25] and Beijing (North China) 11.8%. 

[26]. The This variation in the prevalence of anemia could be due 

to the patients in this study were suffering from different diseases, 

geographical variation, socioeconomic status, variation in the 

method of determination, and sample size. 

In this current study, the most cases of anemia were mild,45 

(76.3%) and moderate, 13 (22%).while the Severe anemia was 

found in 1 (1.7%) children, these findings were agreement with 

similar studies conducted in  Iraq  [23], Ethiopia [27] and China 

[28].  

Anemic children were grouped by age, the children between the 

age group 3days-20 months were the most affected age group 

compared to the older children, several studies, including those 

conducted in [23- 29-30-31] support our findings. In infants under 

the age of two, this is likely due to maternal micronutrient 

deficiencies. Children born to malnourished mothers often have 

insufficient stores of iron, vitamins A and B12, and folate, zinc. 

Additionally, low level of iron in breast milk may not adequately 

meet the daily iron needs of these infants. Conversely, older 

children have a reduced risk of infections and diseases that can 

hinder iron absorption [32] Furthermore, as children's growth rates 

decrease, their iron requirements per kilogram of body weight also 

lower, and the transition from complementary foods to regular 

table foods becomes significant [33-34-35] 

The present study showed a high prevalence rate of Microcytic 

hypochromic anemia among anemic children. This result is 

consistent with Sunardi et al in Derna and    WHO which shows 

that iron deficiency is the most common cause of anemia [36]. 

According to the WHO, anemia can be defined as a mild, moderate 

and severe public health problem when the prevalence is 5–19.9%, 

20–39.9% and greater than 40%, respectively. Therefore, the 

http://www.doi.org/10.62341/hsap2002
https://pmc.ncbi.nlm.nih.gov/articles/PMC7310416/#CR34
https://pmc.ncbi.nlm.nih.gov/articles/PMC7310416/#CR34
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prevalence of anemia in this study is considered a moderate public 

health concern. [37]. 

There are limited studies investigating the prevalence of anemia in 

children under five years of age in Libya.  various causes of 

anemia among children under the age of five years. Among these 

reasons are low birth weight, malnutrition, poor social and 

economic situation, duration of breastfeeding, insufficient intake 

of iron in food or malabsorption, infectious diseases, low 

educational level of the mother, Diarrhea, fever, poverty, 

inadequate Health care and hygiene, healthy diet, and malnutrition 

in parents. Education level and maternal anemia were the most 

common contributing factors to anemia in children under five 

years of age [38,39]. In this study, all cases suffered different 

diseases and various infectious (pneumonia ,Celiac disease ,

Chronic disease ,Diabetes Mellitus Type I, Acute Gastroenteritis, 

Biliary Atresia, Cellulitis, Fever, Septic Arthritis, Urinary Tract 

Infection) that may be caused by anemia in children in the present 

study. 

Conclusion 

 Based on the WHO classification of anemia, our study's 

prevalence was moderate. 

 Anemia prevalence in the group aged (3 days -20 months) was 

high compared with other groups in study.  

 There was an Increased prevalence of mild Microcytic 

Hypochromic anemia in overall anemic samples, while severe 

anemia was the least. 
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