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Abstract 

Iron deficiency is the most common and widespread nutritional disorder in the world. It is the only nutrient deficiency which is 

also significantly prevalent in all industrialized nations. According to the data of the World Health Organization (WHO), the 

prevalence of iron deficiency anemia (IDA) in industrialized countries and in non-industrialized countries is 10–20% and 50–

60%, respectively. Iron deficiency impairs the cognitive development of children from infancy through adolescence. It also 

damages immune mechanisms and is associated with increased morbidity rates. The importance of iron deficiency and 

anaemia as a public health problem has been increasingly recognized by health authorities and policy makers. Although efforts 

are targeted primarily to prevent iron deficiency, it is still the most common nutrient deficiency all over the world. Hence 

present study was planned for clinical evaluation of factors responsible for prevalence of anemia in childrens referred to 

hospital in north Bihar region. 

The present study was planned in Department of Paediatrics, Darbhanga Medical College and Hospital, Laheriasarai, 

Darbhanga. Total 540 cases of the childrens were evaluated in the present study. Out of 540 cases there are 45 cases were 

found anaemic. Hemoglobin was estimated by Sahli’s method and expressed in gm%, peripheral smear was stained by 

Leishman’s stain. A detailed history was recorded with particular emphasis on symptoms suggestive of anemia such as 

weakness and easy fatigability, breathlessness on exertion, pica. A thorough clinical examination of every child was done 

especially for pallor, nail changes, glossitis, fundus of eye, cardio vascular involvement in form of tachycardia, haemic 

murmur, congestive cardiac failure, raised JVP and edema. 

Anaemia is still a major health problem in our country. Childhood anaemia still continues to be a significant public health 

problem in school children between 6-12 years. Nurses need to be aware of prevalence of Anemia among the school going 

children. Interventions should be implemented to increase the hemoglobin level in children. Nurses can educate parents, 

teachers and students regarding advantages of balance diet supplementation and intake of iron rich food. 
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Introduction 

Malnutrition affects the mental and physical development of 

a child from the time it begins to grow in its mother’s 

womb. If the mother is malnourished the child is very likely 

to be unhealthy at the time of birth. From conception to 24 

months of age is the critical period. Primarily poor access to 

nutritional diets is the cause of malnutrition in both mother 

and child. In nutritional anemia the blood hemoglobin level 

drops to an abnormally low level due to deficiency in food 

nutrients (iron, folic acid and vitamin B12). The level of 

iron in a child’s blood at the time of birth depends upon the 

store of iron in the mother during pregnancy. Iron 

deficiency hampers both mental and physical growth in 

children as iron plays an important role during rapid growth 

of a child. The brain is the fastest developing organ during 

infancy and childhood. The damage is irreversible. But iron 

deficiency is preventable with timely intervention. 

Iron-deficiency anemia is anemia caused by a lack of iron. 

Anemia is defined as a decrease in the number of red blood 

cells or the amount of hemoglobin in the blood. When onset 

is slow, symptoms are often vague such as feeling tired, 

weak, short of breath, or having decreased ability to 

exercise. Anemia that comes on quickly often has more 

severe symptoms, including: confusion, feeling like one is 

going to pass out or increased thirst. Anemia is typically 

significant before a person becomes noticeably pale. 

Children with iron deficiency anemia may have problems 

with growth and development. There may be additional 

symptoms depending on the underlying cause [1]. 

Iron-deficiency anemia is caused by blood loss, insufficient 

dietary intake, or poor absorption of iron from food. Sources 

of blood loss can include heavy periods, childbirth, uterine 

fibroids, stomach ulcers, colon cancer, and urinary tract 

bleeding. Poor absorption of iron from food may occur as a 

result of an intestinal disorder such as inflammatory bowel 

disease or celiac disease, or surgery such as a gastric bypass. 

In the developing world, parasitic worms, malaria, and 

HIV/AIDS increase the risk of iron deficiency anemia. 

Diagnosis is confirmed by blood tests [2]. 

Iron deficiency anemia can be prevented by eating a diet 

containing sufficient amounts of iron or by iron 

supplementation. Foods high in iron include meat, nuts, 
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spinach, and foods made with iron-fortified flour. Treatment 

may include dietary changes and dealing with underlying 

causes, for example medical treatment for parasites or 

surgery for ulcers. Iron supplements and vitamin C may be 

recommended. Severe cases may be treated with blood 

transfusions or iron injections [3]. 

Iron-deficiency anemia affected about 1.48 billion people in 

2015. A lack of dietary iron is estimated to cause 

approximately half of all anemia cases globally. Women and 

young children are most commonly affected. In 2015 

anemia due to iron deficiency resulted in about 54,000 

deaths – down from 213,000 deaths in 1990 [4]. 

Iron deficiency anemia may be present without a person 

experiencing symptoms. If symptomatic, patients may 

present with the sign of pallor (reduced oxyhemoglobin in 

skin or mucous membranes), and the symptoms of fatigue, 

lightheadedness, decreased exercise tolerance, headache, 

and weakness. None of these symptoms (or any of the others 

below) are sensitive or specific. The symptom most 

suggestive of iron deficiency anemia in children is pallor of 

mucous membranes (primarily the conjunctiva). Even so, a 

large study showed that pallor of the mucous membranes is 

only 28% sensitive and 87% specific (with high predictive 

value) in distinguishing children with anemia (defined as 

hemoglobin < 11.0 g/dl) and 49% sensitive and 79% 

specific in distinguishing severe anemia (hemoglobin < 7.0 

g/dl) [5]. Thus, this sign is reasonably predictive when 

present, but not helpful when absent, as only one-third to 

one-half of children who are anemic (depending on severity) 

will show pallor. 

Iron deficiency anemia tends to develop slowly; therefore 

the body has time to adapt, and the disease often goes 

unrecognized for some time. In severe cases, shortness of 

breath can occur. Pica may also develop; of which 

consumption of ice, known as pagophagia, has been 

suggested to be the most specific for iron deficiency anemia 
[6]. 

A diagnosis of iron-deficiency anemia requires further 

investigation into its cause. It can be caused by increased 

iron demand, increased iron loss, or decreased iron intake. 

Increased iron demand often occurs during periods of 

growth, such as in children and pregnant women. For 

example, during stages of rapid growth, babies and 

adolescents may outpace their dietary intake of iron which 

can result in deficiency in the absence of disease or a 

grossly abnormal diet. Iron loss is typically from blood loss. 

One example of blood loss is by chronic gastrointestinal 

blood loss, which could be linked to a possible cancer. In 

women of childbearing age, heavy menstrual periods can be 

a source of blood loss causing iron-deficiency anemia. 

People who do not consume much iron in their diet, such as 

vegans or vegetarians, are also at increased risk of 

developing iron deficiency anemia [7]. 

The body normally gets the iron it requires from foods. If a 

person consumes too little iron, or iron that is poorly 

absorbed (non-heme iron), they can become iron deficient 

over time. Examples of iron-rich foods include meat, eggs, 

leafy green vegetables and iron-fortified foods. For proper 

growth and development, infants and children need iron 

from their diet. For children, a high intake of cow’s milk is 

associated with an increased risk of iron-deficiency anemia. 

Other risk factors for iron-deficiency anemia include low 

meat intake and low intake of iron-fortified products [8]. 

The National Academy of Medicine updated Estimated 

Average Requirements and Recommended Dietary 

Allowances in 2001. The current EAR for iron for women 

ages 14–18 is 7.9 mg/day, 8.1 for ages 19–50 and 5.0 

thereafter (post menopause). For men the EAR is 6.0 

mg/day for ages 19 and up. The Recommended Dietary 

Allowance is 15.0 mg/day for women ages 15–18, 18.0 for 

19–50 and 8.0 thereafter. For men, 8.0 mg/day for ages 19 

and up. (Recommended Dietary Allowances are higher than 

Estimated Average Requirements so as to identify amounts 

that will cover people with higher than average 

requirements.) The Recommended Dietary Allowance for 

pregnancy is 27 mg/day, and for lactation, 9 mg/day. For 

children ages 1–3 years it is 7 mg/day, 10 for ages 4–8 and 8 

for ages 9–13. The European Food Safety Authority refers 

to the collective set of information as Dietary Reference 

Values, with Population Reference Intakes instead of 

Recommended Dietary Allowances, and Average 

Requirements instead of Estimated Average Requirements. 

For women the Population Reference Intake is 13 mg/day 

ages 15–17 years, 16 mg/day for women ages 18 and up 

who are premenopausal and 11 mg/day postmenopausal. For 

pregnancy and lactation, 16 mg/day. For men the Population 

Reference Intake is 11 mg/day ages 15 and older. For 

children ages 1 to 14 the Population Reference Intake 

increases from 7 to 11 mg/day. The Population Reference 

Intakes are higher than the US Recommended Dietary 

Allowances, with the exception of pregnancy [9]. 

Anemia can result from significant iron deficiency. When 

the body has sufficient iron to meet its needs (functional 

iron), the remainder is stored for later use in cells, mostly in 

the bone marrow and liver. These stores are called ferritin 

complexes and are part of the human (and other animals) 

iron metabolism systems. Men store about 3.5 g of iron in 

their body, and women store about 2.5 g [7]. 

Iron is a mineral that is important in the formation of red 

blood cells in the body, particularly as a critical component 

of hemoglobin. About 70% of the iron found in the body is 

bound to hemoglobin. Iron is primarily absorbed in the 

small intestine, in particular the duodenum and jejunum. 

Certain factors increase or decrease absorption of iron. For 

example, taking Vitamin C with a source of iron is known to 

increase absorption. Some medications such as tetracyclines 

and antacids can decrease absorption of iron. After being 

absorbed in the small intestine, iron travels through blood, 

bound to transferrin, and eventually ends up in the bone 

marrow, where it is involved in red blood cell formation. 

When red blood cells are degraded, the iron is recycled by 

the body and stored [10]. 

When the amount of iron needed by the body exceeds the 

amount of iron that is readily available, the body can use 

iron stores (ferritin) for a period of time, and red blood cell 

formation continues normally. However, as these stores 

continue to be used, iron is eventually depleted to the point 

that red blood cell formation is abnormal. Ultimately, 

anemia ensues, which by definition is a hemoglobin lab 

value below normal limits [11].  

In India, anemia is one of the most familiar health problems 

which is much more widespread in the rural than in the 

urban areas. Anemia is a nutrition problem worldwide and 

its prevalence is higher in developing countries when 

compared to the developed countries [12]. Anemia affects 

mainly women of child-bearing age, and adolescent girls. 

Adolescent girls are more prone to anemia and malnutrition. 

Insufficient nutritional diet in adolescent age can have 
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disastrous effects during their reproductive period [13]. If 

adolescents are well nourished, they can make optimal use 

of their skills, talents and energies today, and be healthy and 

responsible citizens and parents of healthy babies tomorrow. 

Iron deficiency is the most common and widespread 

nutritional disorder in the world [14]. It is the only nutrient 

deficiency which is also significantly prevalent in all 

industrialized nations. According to the data of the World 

Health Organization (WHO), the prevalence of iron 

deficiency anemia (IDA) in industrialized countries and in 

non-industrialized countries is 10–20% and 50–60%, 

respectively [15]. Iron deficiency impairs the cognitive 

development of children from infancy through adolescence. 

It also damages immune mechanisms and is associated with 

increased morbidity rates. The importance of iron deficiency 

and anaemia as a public health problem has been 

increasingly recognized by health authorities and policy 

makers. Although efforts are targeted primarily to prevent 

iron deficiency, it is still the most common nutrient 

deficiency all over the world [15]. Hence present study was 

planned for clinical evaluation of factors responsible for 

prevalence of anemia in childrens referred to hospital in 

north Bihar region. 

 

Methodology 

The present study was planned in Department of Paediatrics, 

Darbhanga Medical College and Hospital, Laheriasarai, 

Darbhanga. Total 540 cases of the childrens were evaluated 

in the present study. Out of 540 cases there are 45 cases 

were found anaemic. Hemoglobin was estimated by Sahli’s 

method and expressed in gm%, peripheral smear was 

stained by Leishman’s stain. A detailed history was 

recorded with particular emphasis on symptoms suggestive 

of anemia such as weakness and easy fatigability, 

breathlessness on exertion, pica.  A thorough clinical 

examination of every child was done especially for pallor, 

nail changes, glossitis, fundus of eye, cardio vascular 

involvement in form of tachycardia, haemic murmur, 

congestive cardiac failure, raised JVP and edema. 

All the patients were informed consents. The aim and the 

objective of the present study were conveyed to them. 

Approval of the institutional ethical committee was taken 

prior to conduct of this study. 

Following was the inclusion and exclusion criteria for the 

present study. 

 

Inclusion criteria 
Patients with anemia in age group of 1 yearsto 14 years 

admitted in pediatric ward. 

 

Exclusion criteria 

Children less than 1 years and teenagers more than 14 years. 

Out patients who were not admitted in the hospital. Patients 

having mild to moderate anemia, severe anemia due to 

malaria, and patients collapsed due to congestive cardiac 

failure within 12 hours of admission, communicable 

diseases like HIV, tuberculosis & hepatitis were excluded. 

 

Results and Discussion 

The term ‘nutritional anemia’ encompasses all pathological 

conditions in which the blood hemoglobin concentration 

drops to an abnormally low level, due to a deficiency in one 

or several nutrients. The main nutrients involved in the 

synthesis of hemoglobin are iron, folic acid, and vitamin B. 

Iron deficiency is by far the first cause of nutritional anemia 

worldwide. Folic acid deficiency is less wide-spread and is 

often observed with iron deficiency. Vitamin B deficiency is  

Far rarer. 

 

 
 

Fig 1: Demographic Parameters 

 
Table 1: Age group and No of Cases 

 

Age Number of Cases Positive Cases 

1 to 2 year 43 6 

2 to 3 years 59 11 

3 to 6 years 128 16 

6 to 9 years 143 9 

9 to 12 years 167 5 

Total 540 45 

 
Table 2: Distribution of Anemia based in Hemoglobin Levels 

 

Age Number of Anaemic Cases 

Below 6 years  

10.0 – 10.9g/dl(mild) 9 

9.0 – 9.9 g/dl (moderate) 7 

< 9.0 g/dl(severe) 5 

Total Cases 21 

Above 6 years  

11.0 – 11.9 g/dl (mild) 10 

10.0 – 10.9g/dl (moderate) 5 

< 10.0 g/dl (severe) 9 

Total Cases 24 

 

In a recent study conducted in semi urban Nepal, the 

prevalence of anemia in adolescent girls aged 11-18 years 

was found to be about 68.8% [16]. In some of the less 

developed countries like Peru Indonesia and Bangladesh, 

the prevalence of anemia in girls has been found to be 

around 25-30% [17]. Aggarwal, et al. [18] in a government 

school based study from middle socioeconomic group of 

North East Delhi reported a prevalence of anemia as 45%. 

Similarly, studies on prevalence of anemia from different 

states of rural India, reported a prevalence of anemia from 

46% to 98% [19, 21]. 

There are hardly any studies on the prevalence of anemia in 

boys. In our study, the overall prevalence of anemia in boys 

was 8% similar to one from a developed county like 

Norway [22]. In rural area, the prevalence of anemia in the 

boys was 15.3%. Since the overall prevalence of anemia in 

the girls from rural population in our study is relatively low 

as compared to national standards, we speculate that if more 

studies are conducted in boys from low socio-economic 

group or rural or slum area, the prevalence of anemia in 

boys will be much higher nation-wide. Various studies 
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confirm that serum ferritin is one of the most sensitive 

method for assessment of iron stores and for the detection of 

mild iron depletion [23]. Its levels are directly related to bone 

marrow iron in all disease groups except those involving 

chronic inflammatory stage, malignancy and increased red 

cell turnover. 

a study in tribal area of childhood anaemia in Mohana block 

in Orissa 5yrs to 14yrs by T sahu, N C Sahani, L Patnaik 

showed almost all children (99%) were found to be 

anaemic, more than 60% of them had moderate to severe 

anaemia. In their study they found mild, moderate, severe 

anaemia to be 42.1%, 49.1%, 8.8% respectively [24]. 

Anemia is more prevalent in vegetarian group of children 

compared to non-vegetarian group of children as like in 

Verma et al. study [25]. Prevalence of anemia decreases with 

improvement in socioeconomic status. 

A significant proportion of apparently healthy children 

suffer from anemia. That may be due to faulty habits of 

consumption of poor quality diet and rising trend of 

consuming snack and junk food. Which have lack of iron 

and other micronutrients. Prevalence of anemia is 

significantly higher in girls when compared to boys, similar 

to other studies. This may be due to customs and believes in 

the families to provide nutritious food to boys than girls. 

And may be due to hormonal changes which occurs at the 

time of onset of menarche and loss of menstrual blood in 

girls who already attained menarche. Prevalence of anemia 

is significantly higher in vegetarian group of children this is 

due to poor bioavailability of dietary iron coupled with low 

intake of haem iron derived from animal food, low intake of 

green leafy vegetables and dairy products. Major 

components of diet in developing countries like India are 

cereals and roots which are not favorable for iron absorption 

as compared with meat and fish. The frequency and amount 

of consumption of non-vegetarian food among the included 

population in quiet less as greater number of lower 

socioeconomic status children were included in our study. 

Under iron deficiency condition, formation of Hb is reduced 

resulting in a reduction of MCH [26]. The transmembrane 

protein (ferroportin) is responsible for the transfer of iron 

from enterocytes and monocytes/macrophages to the 

circulation. It was found that ferroportin mRNA expression 

was significantly reduced in monocytes of anemic subjects 

compared with controls [27]. Importantly, the decreased 

expression of ferroportin was paralleled by increased iron 

storage in monocytes of anemia of chronic disease patients 

as estimated by hyperferritinemia. As a functional 

consequence of decreased ferroportin expression and the 

subsequent reduction of cellular iron export, intracellular 

iron levels will increase which interferes in the process of 

erythropoiesis, thus decreasing expression of monocytes 

leading to decrease in Hb. In this study, inverse relationship 

of RDW was seen with the Hb in iron deficiency anemia; 

however, no such correlation happened with non-iron 

deficiency anemia [28]. 

Childhood anemia is a challenging issue in healthcare 

centers and hospitals. Microcytic hypochromic anemia is the 

commonest type in pediatric age group. Since iron 

deficiency is the most common etiology for microcytic 

hypochromic anemia, it is possible to correct anemia with 

combined supplemental iron and improved diet [29]. Apart 

from iron deficiency, other conditions like childhood 

infections, inherited diseases, deficiency of micronutrients 

and environmental conditions also play an important role in 

anemia. The underlying cause may vary with different 

regions of the world [30]. 

Nutrition and Health Education sessions should be 

conducted in schools and in community to inculcate healthy 

eating habits. Adolescents should be informed about correct 

dietary practices for increasing iron intake. They should be 

informed about the causes, symptoms and ill effects of the 

anemia and importance of prophylactic/curative treatment 

for anemia. Also training should be given to them to 

understand the importance of each body part so that they 

don’t feel shy. Apart from these, the health messages should 

include prevention of worm infestation, passing of blood in 

stools and personal hygiene. 

Out study has certain limitations. Since the sample size in 

our study is small, the data of this study cannot be 

generalized. Hence, more studies should be done in future 

with larger sample size to reduce bias and improve 

generalisability. Long-term follow-up is necessary in iron 

deficiency patients to record longterm neurodevelopmental 

outcome, which was not done in our study. 

 

Conclusion 

Anaemia is still a major health problem in our country. 

Childhood anaemia still continues to be a significant public 

health problem in school children between 6-12 years. 

Nurses need to be aware of prevalence of Anemia among 

the school going children. Interventions should be 

implemented to increase the hemoglobin level in children. 

Nurses can educate parents, teachers and students regarding 

advantages of balance diet supplementation and intake of 

iron rich food. 
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