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Anemia is the most common blood disorder, affecting about a third of the 

global population. Iron deficiency anemia (IDA) is the most advanced stage of 

iron deficiency. This includes populations of all ages and genders. However, 

adolescent girls are more prone to this. This study aims to find the prevalence 

of anemia among adolescent girls in Tobruk, Libya. The data of 200 samples 

was collected from Ibn Al Heathem private laboratory Center in Tobruk, for 7 

months (Jun 2023-December 2023). Out of 200 girls, 50% of adolescent girls 

were found to be anemic. Of the total, 43.5% were mild, 4.1% were moderate 

and 2.5% were severely affected by anaemia. The prevalence of anemia is up to 

50%, so it must be prevented and managed. 
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1. Introduction  

Iron is a fundamental micronutrient and it is 

important for several roles in the human body. Iron 

has essential functions in oxygen binding, cellular 

growth, and differentiation, transport and storage, 

immune function, enzymatic reactions, cognitive 

function, etc. [1]. Consequently, due to 

physiological and pathological reasons, iron 

deficiency can impact mental and physical growth 

resulting in reduced capacity of learning and 

working [2].  Globally, ID and (IDA) the essential 

problems of public health and   the main   nutritional 
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deficiency [3]. Iron deficiency anemia is 

distinguished by a hemoglobin synthesis deficiency  

 

that results in hypochromic and microcytic red 

blood cells [4-6]. 

The main cause of disability-adjusted years lived in     

humans is iron deficiency anemia (IDA), which effects 

females than males [7-8]. Estimation of the burden of 

iron deficiency anemia in France from iron intake. 

While premenopausal, pregnant, and growing children 

have been the primary targets of its attention as a 

public health issue, it is also becoming more widely 

acknowledged as a clinical condition that can affect 

patients who present to a variety of medical and 

surgical particularly the elderly and those with chronic 

condition [9-10] . 

There are several causes of iron deficiency and IDA in 

adolescent girls. These include low iron intake or 

absorption, increasing need during puberty, excessive 

blood loss during menstruation, parasitic infestation, 

and so on [11]. 

Although Iron deficiency anemia affects people of all 

ages and genders, adolescent females are vulnerable 

to get it [12-13]. WHO [14] defines adolescence as the 

population aged 10 to 19 years [15].  

Approximately three-fourths of adolescent females do 

not meet nutritional needs [16]. In 2016, 33% of 

women of reproductive age suffered from anemia, 

with Asia and Africa having the highest prevalence. 

The frequency of IDA in Middle Eastern countries is 

equivalent to that of other developing countries (25%-

35%), which is significantly greater than that of 

developed countries (5%-8%) [17-18]. However, 

there are few statistics on IDA prevalence in the 

Middle East [19]. The objective of this study is to find 

the prevalence of anemia in adolescent girls in Tobruk 

City. 

 

2. Materials and methods 

2.1. Principle sample 

The 200 samples were taken by Ibn Al Heathem 

Private Laboratory Center in Tobruk, for 7 months 

(Jun 2023-December 2023). It was just conducted on 

female adolescents, and then it was categorized into 

two groups. One group comprised 100 adolescent girls 

of age group 10-14 years and another group of 100 

adolescent girls of 15-19 years. Serum ferritin, TIBC, 

blood hemoglobin, and serum iron levels were all 

estimated in the laboratory. 

2.2. Test 

 

All biochemical indicators were assayed in the Ibn Al 

Heathem private laboratory Center. The entire blood 

count was examined. Using a DxI 600 immunoassay 

analyzer, serum ferritin levels were determined. The 

AU5810 Chemistry Analyzers tested the levels of 

serum iron and UIBC. The value of Fe was added to 

the UIBC value to calculate TIBC. 

2.3. Statistical Analysis 

The mean value and standard deviation of all the 

parameters were calculated using Graph Pad 

software. 

3. Results 

Iron deficiency anemia is dominant worldwide. Iron is 

an essential nutrient for the human body and it has a 

major role in it. Iron is required for several functions. 

Oxygen transport, DNA synthesis, electron transport, 

and many other functions. 

This study aims to find the prevalence of anemia among 

adolescent girls in Tobruk, Libya. The data of 200 

samples was collected from Ibn Al Heathem private 

laboratory Center in Tobruk, for 7 months (Jun 2023-
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December 2023). The 200 adolescent girls in the study 

group were categorized into 100 girls of 10-14 years of 

age and 100 girls of 15-19 years. Table (1) shows below 

a normal range and mean value of hemoglobin, serum 

iron, serum ferritin, and TIBC. 

The result shows that adolescent girls aged 15-19 have 

 

 higher levels of hemoglobin, serum iron, and serum 

ferritin than the 10–14-year age group; in contrast, the 

10–14- year group has higher TIBC. 

Moreover, Table (2) below shows the Percentage 

distribution of anemia among adolescent girls, 54% of 

adolescent girls aged 10 to 14 have anemia, of which 

44% have mild, 6.4 have moderate, and 3.6% have 

severe anemia. 

 

Table 1: Comparison of hemoglobin, serum iron, ferritin, and TIBC in adolescent girls of 9-14 and 15-20 years of age 

 

Age Group 

(Years) 

Haemoglobin (gm 

%) Normal Range 

(>12 gm %) 

Serum Iron 

(µg/dL) 

Normal Range 

(35-145 µg/Dl) 

Serumn 

Ferritin(ng/m) 

Normal Range 

(15-291 ng/ml) 

Total iron binding 

capacity (µg/dL) 

Normal Range (250-

450 µg/ dL) 

10-14 9.4±1.2 57.8±5.5 48.1±2.3 310±10.9 

15-19 11±2.1 71.2±4.7 54.3±3.2 276±7.8 

 

 

Table 2: Percentage of adolescent girls having different degrees of anemia 

 

 

Age 

Group 

(Years) 

Percentage of 

Adolescents with 

Anaemia 

(12< (gm/dL) 

Mild Anaemia 

Haemoglobin 

-10.0( (gm/dL) 

 

11.9 

Moderate 

Anaemia 

Haemoglobin 

9.9- 8.0( 

(gm/dL) 

Severe Anaemia 

Haemoglobin 

(8 <  (gm/dL) 

10-14 54% 44.0% 6.4% 3.6% 

15-19 46% 43.0% 1.7% 1.3% 

4. Discussions 

The age group prevalence for those aged 15 to 19 is 

presented as 46%. A total of 43% have mild, 1.7% 

have moderate, and 1.3% have severe anemia. This 

suggests that the 10–14 age group has more severe 

anemia than the 15–19 age group. 

 

According to WHO (2005) reported Iron deficiency 

anemia is the most prevalent nutritional condition 

worldwide and nearly two billion people suffer from 

anemia and approximately 50% of these cases are due 

to iron deficiency [20] . 

In the United States, 3% of adolescent females were 

found to have iron deficiency anemia (IDA), which is 

the most severe stage of the condition, described as a 
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low hemoglobin concentration [21] 

Vasanthi [22] reported that adolescent girls are more 

prone to IDA, although it occurs at all ages and 

involves both females and males. More than 50% of 

the girls ages between 12 and 15 years have been 

reported to be anemic. 

Tesfaye [23] stated that compared to younger age, the 

iron requirement is double during adolescence. 

The result of this study indicates the severity of anemia 

is more in the 10-14 years age group than the 15-19 

years age group. Although most of the cases were mild, 

they should be taken into account due to the possibility 

of progressing to moderate or severe stages, if left 

untreated. This finding may be due to the lack of proper 

nutrition, poor socio-economic status, access to poor 

health, heredity, more bleeding during the early years 

of menarche, less awareness about iron-containing 

diets, poor personal hygiene, worm infestation, etc. 

Mawani [24] & Ganz, T [25] these studies have proved 

the validity of the result that has appeared with us. 

Other studies also in Tamil Nadu, Nepal, and West 

Bengal have shown that they have nearly the same 

prevalence [26-27]. 

However, other studies in Gujarat revealed that the 

prevalence is very high compared to our findings  

[28]. This may be due to different geographical 

conditions, food habits, lifestyles, and socioeconomic 

status. 

This difference may be due to different, geographical 

conditions, lifestyle, food habits, etc. Gujarat has 

shown that prevalence is very high compared to our 

study. Due to the increased requirement of iron which 

is caused by sudden increase in lean body mass, 

menstrual blood loss, and total blood volume, 

adolescent girls are more vulnerable to iron 

deficiency and anaemia. WHO and UNICEF started 

different programs to reduce anaemia in this 

particular group because if untreated these can affect 

next-generation children resulting in increased 

morbidity and mortality and decreased productivity 

[29].  

Abdo, N. [30] reported that iron deficiency anemia is 

a critical health problem and the most common 

problem associated with undernutrition that affects 

many adolescents globally. Healthcare professionals 

should not only be guided about this health problem 

among this age group but also supported to enable 

their intervention.  

5. Conclusion 

This study was conducted to determine the prevalence 

of anemia among adolescents aged 10 to 19 years in 

Tobruk City, Libya. Iron deficiency anemia is an 

important public health problem. It was found that the 

prevalence of anemia in adolescent girls aged 10 to 19 

years was 50%. Anemia was more prevalent in the 10-

14 age group than in the 15-19 age group. More 

attention should be paid to combating anemia in girls 

aged 10-14, increasing productivity, reducing 

morbidity and mortality, and improving the health 

status of subsequent generations. 
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