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Abstract: Background: Normal pregnancy involves many changes in maternal physiology, including alteration the in the 

hematologic parameters. Anemia in pregnancy is the commonest medical disorder in pregnancy and constitutes a major public 

health issue throughout the world, particularly in developing countries where it is an important contributor to maternal morbidity 

and mortality. Objectives: The present study aimed to determine the prevalence of anemia among pregnant women who attended 

hospitals and private clinics in the North West of Libya and the age groups most affected by anemia. Materials and Methods: A 

prospective observational study was conducted in five primary health centers in the northwest of Libya between May 2022 and 

November 2022. A sample size of 100 pregnant women was included in this study. A multistage sampling technique was adopted to 

select the pregnant woman. The pregnant woman was examined by the OBG consultant, and the data about age, residence, chronic 

diseases, education, period of pregnancy, and tea or coffee drinking were collected in a pretested and semi-structured questionnaire. 

The hemoglobin level and MCV of the pregnant women were measured.  All data obtained were calculated and analyzed by using 

Microsoft Office Excel 2010. Results: The highest percentage of pregnant women was from  Zawia city (44%) while the lowest 

percentage was from Ajelat city (9%). 67% of pregnant women had a decrease in levels of hemoglobin, serum iron concentration, 

and MCV. The highest percentage of anemic pregnant women (31%) was in the age group 17-26 years, while the least affected 

(12%) was in the age group 37-46 years. Women in the third trimester of pregnancy showed a lower level of mean hemoglobin 

concentration when compared with the other trimesters. Most anemic pregnant women suffered from mild anemia (66.6%) when 

compared with moderate and severe anemia. 88% of anemic patients were educated and 56% suffered from bleeding, whereas 60% 

always drank coffee or tea after a meal. Conclusion: It can be concluded that the prevalence of anemia, probably IDA, was higher 

among pregnant women in the northwest of Libya which is more pronounced in the age group 17-26 years, especially in the third 

trimester of pregnancy. So, Women at this age should manage their iron and ferritin levels, especially pregnant women, which should 

be making more attention and have regular medical checkups. In addition, folic acid and iron supplements should be taken regularly. 

Young pregnant women should gain more knowledge about pregnancy and its requirements. Also, pregnant women must be advised 

for monitoring the hematological parameters during different periods of pregnancy and urgent intervention to prevent the 

occurrence of adverse maternal and neonatal outcomes. 
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.1  Introduction: 

       Anemia is the commonest medical disorder in pregnancy. It is defined according to Center of Disease Control and Prevention 

of North America as a hemoglobin concentration less than 10.5 g/dl and according to World Health Organization (WHO) as a less 

than 11 g/dl. It is classified as mild, moderate, and severe according to hemoglobin level [1, 2]. Worldwide, the prevalence of anemia 

is 50% in pregnant women and in Libya is 28% which put it among countries with an anemic prevalence of moderate public health 

significance according to WHO classification   [3, 4]. Normal pregnancy involves many changes in maternal physiology, including 

alteration in hematologic parameters. These changes may confuse the assessment, diagnosis, and treatment of many hematological 

disorders [5. 6] . 

      Anaemia in pregnancy is a major public health issue throughout the world, particularly in the developing countries where it is an 

important contributor to maternal morbidity and mortality [7]. It is also associated with increased risk of miscarriage [8], prematurity, 

stillbirth, low birth weight and consequently perinatal mortality [9]. 

     Anemia is alternately defined as a reduced absolute number of circulating RBCs or a condition in which the number of RBCs 

(and subsequently their oxygen-carrying capacity) is insufficient to meet physiologic needs [10]. The critical role of Hb to carry 

oxygen to the tissues explains the most common clinical symptoms of anemia, which include fatigue, shortness of breath, bounding 

pulses or palpitations, and conjunctival and palmar pallor.[11] 

     During pregnancy, the total blood volume increases by about 1.5 liter [12]. The plasma volume increases more compared to red 

cell mass which leading to hemodilution and reduced hemoglobin concentration. This is termed physiological anemia of pregnancy 

[13]. The World Health Organization (WHO) has suggested that anemia is present in pregnancy when Hb level is <11g/dl. It also 
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classified anemia in pregnancy as mild (10.0-10.9 g/dl), moderate (7.0-9.9 g/dl), and severe (lower than 7.0 g/dl) based on the level 

of hemoglobin concentration. 

     Anemia is a public health problem in both developed and developing countries. It affects 1.62 billion people globally, which 

corresponds to 24.8% of the world population. Global prevalence of anemia in pregnant women is 41.8% and the highest proportions 

of pregnant women affected are in Africa (57.1%) [14].  In addition to history and examination, laboratory tests are essential, which 

include, complete blood count, reticulocyte count, total iron binding capacity, and serum transferrin all are slightly increased, serum 

ferritin is the diagnostic test, if it’s level fall below 15 μg/l and bone marrow sample is used only when the underlying causes of 

anemia are not identifiable by simple investigation [15-19]. 

2. Objective 

The present study aimed to determine the prevalence of anemia among pregnant women who attended hospitals and private clinics 

in the North West of Libya and the age groups most affected by anemia.  

 

3- Methods and Materials: 

A prospective observational study was conducted in five primary health centers (PHCs) of west Libya during May 2022 -November 

2022. A sample size of 100 pregnant women was estimated based on the prevalence of anemia of 59% among pregnant. 

A multistage sampling technique was adopted to select the pregnant woman. Randomly selected five PHCs. The pregnant woman 

was examined by the OBG consultant, and the data were collected. Pretested and a semi-structured questionnaire were used to collect 

the data. The hemoglobin (HB) and MCV level of the pregnant women was measured. The HB measurements of the pregnant woman 

were measured using fluorescence flow cytometry analyzer (SYSMEX XP 300). In addition to that, a questionnaire asked for 

information from patients about age, residence, chronic diseases, education, period of pregnancy, and tea or coffee drinking to assess 

the risk factors. Types of anemia were classified as: Mild anemia 9.0-10.9g/dl Severe anemia 76.0–96.0 fl; Hb > 10.9 g/dl. 

3  -Statistical analysis  

All data obtained were calculated and analyzed by using Microsoft Office Excel 2010. 

4- Results: 

4.1 Distribution of the sample according to the address:  
           The data in table (1) and figure (1) show the distribution of pregnant women according to address ,the highest percentage of 

sample members is in Zawia city (44%) while the lowest percentage of sample members is in Ajelat city (9%) . 

 

Table (1) Distribution of pregnant women according to the address  

Percent (%) Frequency City 

44 % 44 Zawia 

28 % 28 Sabrath 

9 % 9 Ajelat 

%19  19 Tripoli 

 

4.2 Prevalence of anemia among pregnant women : 

          Out of 100 pregnant women, 67 showed a low level of Hb, MCV, and iron concentration. As a result, the prevalence of anemia 

was very high (Table.2& Figure.2). 

 

Table (2) Prevalence of anemia among pregnant women 

Anemic Normal 
Number of cases 

67 33 100 
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Figure (1): The distribution of pregnant women 

according to address 

Figure (2): The Prevalence of anemia among 

pregnant women 

4.3 Distribution of the sample according to age group: 

    Data obtained in the table (3) and figure (3) show the highest percentage of sample members is in the age group (17-26) with a 

percentage of (43%), while the lowest percentage of sample members is in the age group (37-46) with a percentage of (19%). 

 

Table (3) Distribution of the sample according to age group 

Percent Frequency 
Age group 

43 % 43 17-26 

38 % 38 27-36 

19 % 19 37-46 

4.4 Distribution of age groups according to the incidence of anemia: 

          Table (4) and figure (4) show the highest percentage was for the age group most affected by anemia, which is 17-26 years, 

and the percentage reached 31%, while the least affected age group was from 37-46 years, and amounted to 12%. 

 

Table (4) Distribution of age groups according to the incidence of anemia 
 

Anemia Class 

% No % Anemia 

%12  12 %31  31 17-26 

%14  14 %24  24 27-36 

%7  7 %12  12 37-46 

%33  33 %67  67 Total 
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Figure (3) Distribution of the sample according to 

age group 

Figure (4) Distribution of age groups according to 

the incidence of anemia 

 

4.5 Distribution of the sample according to age groups wise mean of MCV 

          The highest age group was 27-36 years, with a percentage of 46%, while the lowest percentage was for the 17-26 years, with 

a percentage of 31% (Table .5& Figure.5) 

Table (5) Age groups wise mean of MCV 

Percentage% Frequency Age groups  

%31  31 17-26 

%46  46 27-36 

%23  23 37-46 

 

4.6 Distribution of the sample Anemia according to gestational age: 

Clearly that the third trimester (6-9 months) showed a lower level of mean hemoglobin concentration when compared with the 

other months (Table .6& Figure.6). 

Table (6) Anemia according to gestational age 

Percentage% Average Hb g/dl  
Month 

23% 10.7 3-1  

34% 10.1 3-6 

43% 9.2 6-9 

 

  
Figure (5) The diagram showing Age groups wise 

mean of MCV 

Figure (6) The diagram showing Anemia according 

to gestational age 

4.7 Classification of Anemia according to the severity: 
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         Most anemic patients were suffering from mild anemia (66.6) when compared with moderate and severe anemia (Table .7& 

Figure.7) 

.  

Table (7) Classification of Anemia according to the severity 

Percentage% Number of normal cases Type of Anemia 

%65.67  44 Mild 

%25.37  17 Moderate 

%8.96  6 Sever 
 

4.8 Distribution of the sample according to Socio-demographic characteristics of the study population 

           In this study, most anemic patients were educated (88%) and 56% suffered from bleeding, whereas 60% always drank 

coffee or tea after a meal. Iron absorption could be decreased when drinking coffee immediately after a meal, as many studies have 

demonstrated (Table .8& Figure.8). 

 

Table (8) Socio-demographic characteristics of the study population 

Cases number (No) Cases number (Yes) Socio-demographic characteristics 

12 88 Education 

44 56 Bleeding 

86 14 Medications 

40 60 coffee or tea after a meal 

 

  
Figure (7) The diagram showing Classification of 

Anemia according to the severity 

Figure (8) The diagram showing Socio-demographic 

characteristics of the study population 

 

 

5- Discussion: 

            Anemia, especially in pregnant women, is a significant problem in developing countries not only to the mother but to the 

baby's health as well. In this study, the mean Hb concentration was 9.2 g/dL in anemic patients. The results showed a high prevalence 

of anemic patients among pregnant women 67% out of 100 pregnant women. As a result of, physiological changes during pregnancy, 

iron requirements increases, thus exacerbating the prevalence of anemia [20]. The early diagnosis of anemia during pregnancy is 

important to prevent its complications especially maternal and perinatal mortality and morbidity. According to WHO, the estimated 

prevalence of anemia in pregnant women for the African region is about 55.8% while in this study it was 67%, and it is similar to 

the prevalence in other regions, as in Ajman (50%), Macca city (39%), Fayoum city (67.4%), Nigeria (54.5%), Jordan (56.7%), 

however, lower prevalence was found in Ethiopia (27.9%) [21, 22]. Out of 67 anemic pregnant women included in this study, 65% 

were of mild severity, 8% were severe cases and 25% were of moderate severity which represented the majority in this study. With 

the exception of the study from Egypt, in which the prevalence of moderate anemia was 34%, the other studies showed that the 

prevalence was in favor of mild severity of anemia, it was 45 % in Ajman, and 55% and 61% for mild anemia in Ethiopia and Nigeria 

respectively [21, 22]. In this study the prevalence of anemia was decreased with the increase in the age of pregnant women, similar 

results were observed in other studies, except for the study from Egypt which showed increasing prevalence of anemia below the 

age of 20 years and above 30 years, it was 43% in this study, 39% in Saudi Arabia, 59% in Ajman and it was 30.7% in Nigeria [20, 

22, 23]. 

           These high number anemic patients could reflect that 90% of them did not take iron supplements or folic acid, whereas 60% 

of pregnant women always drank coffee or tea after a meal. Iron absorption could be decreased when drinking coffee immediately 
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after a meal, as many studies have demonstrated. Anemia levels were higher in this study than in Elzahaf and Omar's study [24] in 

the northeast of Libya (67% vs. 54.6%). Anemia was found more prevalent in the age group between 17 to 26 years old when 

compared with the other groups, as shown by their Hb and MCV levels. Moreover, the prevalence of anemia was high during the 

third trimester of pregnancy, as the concentration of Hb was 9.2% g/dl.  

          From the result in this study, the prevalence of anemia was very high; however, 65.67% of participants had mild anemia with 

Hb levels below ranged from (9-10.9g/dl), 25.37% had moderate Anemia (Hb levels of 7.0-  8.9 g/dl). Conversely, another study in 

Libya mentioned that severities of anemia among the anemic fraction (47%) of the studied population; were distributed as follows: 

14.2% had mild anemia, 31.8% had moderate anemia, only 1% had severe anemia [25]. In the northwest of Libya also, the prevalence 

of mild, moderate, and severe anemia was observed as 44.5%, 7.6%, and 2.5% , respectively [24]. Iron deficiency anemia is due to 

high iron demand. In developing countries, 52% of pregnant women are affected [26]. In Egypt, IDA prevalence was 51.3% (1267 

of 2470); IDA affects about one in every two pregnant women in rural districts [27]. According to this study, Out of 100 pregnant 

women, 56% had bleeding. 

         The study showed the prevalence of different types of anemia in pregnant women in a number of cities in western Libya that 

were as a sample. There are many reasons related to these cities that were understudied, which include early marriage, the young 

couple is not fully aware of the importance of nutritional components during pregnancy and delivery. In addition, the people in these 

cities may not have awareness of healthy culture corresponding to pregnancy issues. Furthermore, pollution by toxic gases emitted 

from an oil and gas refinery leads to early and recurrent abortion, which in turn is considered a major cause of anemia in women in 

general and particularly in pregnant women. Moreover, the pregnant girl in an early period of life will not complete the full term, 

because her body is not yet fully developed, and may be subjected to repeated abortion as a result of an incomplete hormonal 

relationship with the correct organizational model. In addition to recurrent pregnancy without sufficient intake of iron and vitamins 

complements. These may increase the chances of anemia occurrence. 

6. Conclusion  

         It can be concluded that the prevalence of anemia, probably IDA, was higher among pregnant women in the northwest of Libya 

which is more pronounced in the age group 17-26 years, especially in the third trimester of pregnancy. So, Women at this age should 

manage their iron and ferritin levels, especially pregnant women, which should be making more attention and have regular medical 

checkups. In addition, folic acid and iron supplements should be taken regularly. Young pregnant women should gain more 

knowledge about pregnancy and its requirements. Also, pregnant women must be advised for monitoring the hematological 

parameters during different periods of pregnancy and urgent intervention to prevent the occurrence of adverse maternal and neonatal 

outcomes. 
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