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Abstract 

Anemia has serious consequences on child growth, development and survival. A hospital 

based study was carried out in south western Nepal to determine prevalence of anemia in 

different age group among children 0-59 months age population. Cyanmethemoglobin 

method was used to determine hemoglobin level. Out of 1138 subjects, 328 (28.82%) 

children were diagnosed as anemic. The highest prevalence of anemia 35.97% was found at 

the age group of 24-35 months and second highest prevalence of anemia 24.39% was found 

at the age group of 48-59 months of the anemic population. The mean and SD of hemoglobin 

were 12.28±2.80 gm/dl & 9.28±1.55 gm/dl of total and anemic population respectively. 
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Introduction: 

Anemia is a global public health problem with major consequences for human and has 

affected more than 2 billion people worldwide [1, 2]. Among these affected population 

children less than 5 years are one of the most vulnerable groups, especially those in the first 2 

years of life [3]. 

Childhood anemia is a major public health problem worldwide. It is associated with serious 

consequences including growth retardation impaired motor and cognitive development, and 

increased morbidity and mortality [4]. Estimates suggest that 47.4% of children under five 

years of age are anemic globally [5]. 
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This study was carried out to determine the prevalence of childhood anemia in south western 

Nepal. Therefore the study was designed to initiate to prevent childhood anemia in this region 

in addition to iron and folic acid supplementation for pregnant women and vitamin A + 

albendazole for children 6-59 months. These new activities include intense promotion of 

optimal breastfeeding practices and hand washing with soaps, large distribution of multiple 

micronutrient providers to children older than 6 months, improved availability of safe 

drinking water. In general, the severity of anemia is differentiated by the severity of the 

reduction in hemoglobin (Hb) level [6]. Severe anemia usually comprises a small proportion 

of the cases in children but may cause a large proportion of the severe morbidity and 

mortality [3]. 

To grow, the children need to consume adequate amount of energy, protein, calcium, iron, 

zinc, and other nutrients. Solid foods are given to children of about 6 months of age. These 

would supply the needed extra iron for the growing child [3].  

According to the latest data, more than 3 billion people throughout the world have some form 

of anemia, ranging from deficiency in iron sources without symptoms of anemia to iron 

deficiency anemia [7]. Iron deficiency in infancy and adolescence causes mental retardation 

and damages the immune system predisposing children to a wide range of disorder [8, 9]. 

Materials and Methods: 

This was a hospital based study of the prevalence of anemia in children aged <59 months old. 

Study was carried out at the UCMSTH, Bhairahawa, Nepal from March 2012 to May 2013. 

UCMSTH is a tertiary care hospital situated at south western part of Nepal and provides 

health services to people from different districts of Lumbini zone, Nepal and adjoining areas 

of Uttar-Pradesh, India. 

A total of 1138 outdoor and indoor patients who visited during the study period for their 

medical checkup and got their hemoglobin estimated were included in this study. Assessment 

of hemoglobin concentration was carried out by cyanmethemoglobin method [10]. 

Cutoff value to diagnose anemia in children aged under 59 months was Hb level <11gm/dl 

[3]. Due to the lack of diagnostic criteria of anemia for children under 6 months, the same 

cutoff value, which is accepted in clinical practice [11] was adopted for them. Further in 

children anemia was classified into mild; 10-11 gm/dl, moderate 8-9.9 gm/dl and severe 

anemia <8 gm/dl. 

Statistical package for social science (SPSS version 17.0) was used for data analysis. 

Statistical significance was calculated using Chi-square test and p value <0.05 was 

considered significant. 

Result: 

Anemia is a condition characterize by a decrease in the concentration of hemoglobin in the 

blood [12]. Anemia may be defined as qualitative or quantitative deficiency of hemoglobin, a 

molecule found inside RBC.  

The results showed that the overall mean and SD of hemoglobin of the subject investigated 

(n=1138) aged 0-59 months was 12.28±2.80 gm/dl. The mean difference of hemoglobin 

levels among mild, moderate and severe anemic groups was significant (p<0.05). 
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Table 1 Shows the prevalence of anemia using Hb levels of the children (0-59 months) was 

found 328 (28.82%). Among the surveyed children (n=1138), 71.18% were normal and 

28.82% of varying degrees of anemia. Using the NO-PLOS/ONE [13] classification 142 

(43.3%) had mild anemia (Hb=10.41±0.30 gm/dl), 148 (45.1%) were moderately anemic 

(Hb=9.06±0.54 gm/dl) and 38 (11.6%) were severely anemic (Hb=5.93±1.79 gm/dl). 

Table 1: Distribution of anemic patients in different age groups 

Age group (months) Anemic Total 

0-5 14 (4.3%) 180 (15.8%) 

6-11 40 (12.2%) 158 (13.9%) 

12-23 60 (18.3%) 178 (15.6%) 

24-35 118 (36%) 356 (31.3%) 

36-47 16 (4.9%) 94 (8.3%) 

48-59 80 (24.4%) 172 (15.1%) 

 

Table 2 Shows that the number of children that were severely anemic in different age groups 

was of 0%, 15.78%, 48.10% and 26.31% for 0-5, 6-23, 24-35, 36-47, and 48-59 months age 

groups respectively. The children that were moderately anemic had 33.78% for 24-35 months 

age group. The rest 0-5, 6-11, 12-23, 36-47 and 48-59 months age group were 2.70%, 

16.21%, 14.86%, 6.75% and 25.67% respectively. Table 2 for those that had mild anemia 

were 3.0%, 9.75%, 15.85%, 1.82% and 9.75% for 0-11, 12-23, 24-35, 36-47 and 48-59 

months age groups respectively. The most affected age group was 24-35 months (35.97%). 

Table 2: Severity of anemia in different age groups 

Age groups (months) Mild Moderate Severe 

0-5 10 (3.0%) 4 (2.7%) 0 (0%) 

6-11 10 (3.0%) 24 (16.21%) 6 (15.78%) 

12-23 32 (9.75%) 22 (14.86%) 6 (15.78%) 

24-35 52 (15.85%) 50 (33.78%) 16 (42.1%) 

36-47 6 (1.82%) 10 (6.75%) 0 (0%) 

48-59 32 (9.75%) 38 (25.67%) 10 (26.3%) 

 

Table 3 shows the distribution of anemia and its severity as determined by hemoglobin level. 

Among the anemic patients, when the level of anemia is disaggregated by severity mild, 

moderate and severe anemia were 43.3%, 45.1% and 11.6% respectively.  

Table 3: Number of patients and Hb level in different category of anemia 

Anemia category Total number of patients 

(n=328) 

Hb (gm/dl) 

Mild 142 (43.3%) 10.41±0.30 

Moderate 148 (45.1%) 9.06±0.54 

Severe 38 (11.6%) 5.93±1.79 
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Discussion: 

Anemia is recognized as a major public health problem affecting 1.2 billion people in both 

developed and developing countries [14]. Complications of the prevalence of the anemia 

worldwide show a large variation among regions. Although the prevalence is highest in 

developing countries but it is also in industrialized countries [15]. 

It was hospital based study in which we included children (0-59 months). The prevalence of 

anemia for study population in south western Nepal was 28.82% (Table 1). Further analysis 

of only anemic study population results revealed that the majority of the children (45.1%) 

were observed moderately anemic where as 43.3% were mild anemic and 11.6% were 

severely anemic. 

Our study further revealed that anemia was mostly recorded at the age group of 24-35 months 

and 48-59 months. A study in the United States (US) in 1976-80 showed the rate of anemia to 

be around 6% in 2-6 years old children [16]. Anemia is present in 27% of 1-6 years old 

children in Philippines, 27-44% in 3-5 years old children in India and 24% in 2-5 years old 

children in Romania [17]. Another report showed that Asian children suffer from 

micronutrient deficiencies, especially iron deficiency and the prevalence of iron-deficiency 

anemia was 40-50% in preschool and primary school children [18]. 

Hemoglobin normally carries oxygen from lungs to tissues, anemia leads to the lack of 

oxygen in organs, and as all human cells depend on oxygen, varying degrees of anemia can 

have a wide range of clinical consequences. Most of the cases of anemia are due to 

inadequate supply of nutrients like iron, folic acid, vitamin B12, proteins, amino acid, vitamin 

A & C, and other vitamins of the B-complex group, i.e. niacin and pantothenic acid which are 

also involved in the maintenance of hemoglobin levels [19]. 

The WHO has proposed that if the prevalence of anemia in a region is between 5% and 20% 

appropriate interventions based on food diversification, food fortification, iron 

supplementation and controlling infection diseases should be considered [9]. 

Data from NNMB surveys [20] showed that iron and folic acid intake in all the age groups 

was very low. It affects one’s development, growth and resistance to infections and is also 

associated with mortality among children >2 years old. 

Conclusion: 

Anemia is the public health disease affecting children under 59 months in south western 

Nepal. Among children under 59 months, 28.82% were anemic. The most affected group was 

24-35 months. Further research is recommended to identify the specific risk factors for 

anemia. It may be helpful to implement measures to improve nutritional knowledge and 

awareness among mothers and health workers and finally nutritional education with a focus 

on the dietary quantity. All these interventions must be monitored for effectiveness of the 

program. 
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