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Background: Even though more than 75% of toddlers are said to be anaemic according to the NHFS-3 of 2005-06, the 
available data on factors associated with it in India is limited. 
The objective of this study was to know the clinical profile, pattern and cause of anaemia along with the nutritional status 
in children under five years of age and also to know the awareness about anaemia amongst their parents. 
Materials and Methods: A cross-sectional study was conducted over a period of four months at SKNMC&GH, Pune, 
Maharashtra, India. 
All anaemic children between ages 12 to 60 months having haemoglobin less than 11 g/dl, admitted to the Pediatric ward 
were enrolled for the study. Critically ill children or those who had received a blood transfusion or had hemoglobinopathy, 
malarial infection or hookworm infestation were excluded from the study. Anthropometric measurements, nutritional intake 
were recorded. In addition, a questionnaire was given to the parents to know their awareness about anaemia.
Results: Out of 100 anaemic children studied 74%( n=74) had microcytic hypochromic anaemia, 9 children had haemoglobin 
less than 7 g/dl. 24 children were undernourished, 21 had moderate acute malnutrition (MAM) and 14 children had severe 
acute malnutrition (SAM). 5% (n=7) of the mothers knew what anaemia is and only 1 % (n=2) of mothers knew the cause 
of anaemia.
Conclusion:  It is seen that undiagnosed and untreated anaemia can have serious ramifications in the growth phase of 
children. It is imperative that anaemia is diagnosed at an early stage. Strategies for minimizing childhood anaemia must 
include optimized iron intake along with maternal education involving its awareness and its prevention.

Medical Science

INTRODUCTION:
The World Health Organisation (WHO) defines Anaemia as a 
condition in which the number of red blood cells (and conse-
quently their oxygen-carrying capacity) is insufficient to meet 
the body’s physiologic needs. The specific physiological needs 
in an individual vary amongst which age, gender, altitude and 
pregnancy play a major role. In children below five years of 
age, a haemoglobin level of below 11g/dl is considered as 
anaemic. [1] It has been estimated by the WHO that anaemia 
shows highest prevalence among pre-school children and out 
of 293 million children worldwide, about 89 million are in 
India. [2] The third National Family Health Survey (NFHS-3) of 
2005-06 revealed that the prevalence of anaemia was 78.9% 
in children between 6-35 months of age and 70% in chil-
dren below five years of which the rural population showed 
a predominance of 80.9%. Alleviating childhood anaemia is 
a public health priority, because it is associated with impaired 
cognitive and psychomotor development, [3,4] and function-
al abnormalities of lymphocytes and neutrophils. [5-7]. Once 
afflicted, this impairment is difficult to eradicate even after 
treatment of anaemia thus affecting the child’s immunity, and 
mental development in adulthood.

The aim of this study was to know the clinical profile, pat-
tern and cause of anaemia along with the nutritional status 
in children under five years of age who were admitted in 
Paediatric ward of Smt Kashibai Navale Medical College and 
General Hospital (SKNMC&GH), Pune and also to know the 
awareness about anaemia and its prevention; amongst their 
parents.

MATERIALS AND METHODS:
A cross sectional study was conducted on 100 anaemic 
children admitted to the Pediatric ward of SKNMC&GH 
Pune, Maharashtra, India. The inclusion criteria was anae-
mic children aged five years or below, admitted to this 
ward.  Children- who were critically ill; with known hae-
matological disorders; on iron supplements; with known 
haemolytic anaemias; malignancies and children with hae-
moglobin more than 11g/dl were excluded from the study. 
The details of their clinical profile, presentation and blood 
investigations were recorded from the case file. Complete 
general and systemic examination was done and anthro-
pometric measurements of height and weight were re-
corded. A pre- decided questionnaire in both Marathi and 
English to know the awareness and knowledge regarding 
anaemia was given to the parents of these children. The 
data was then tabulated and statistically analyzed us-
ing appropriate software with the help of a statistician. 
All necessary facilities were available at SKNMC and GH, 
Pune. The Institutional Ethics Committee approved the 
entire experimental protocol. 2ml of venous blood was 
collected by venipuncture in dried EDTA containers for he-
matological estimation, All hematological parameters were 
measured by using a fully automated analyser Sysmax KX-
21 and readings were recorded from children’s files.

RESULT:
For this study, a total of 100 children were included. The num-
ber of male and female children was 60 and 40 respectively 
(ratio of males to females was 3:2) with an age range of 1 to 
5 years as shown in Table 1.
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Table 2 shows haemoglobin level and number of children. 
On the basis of haemoglobin levels, they were classified 
into three categories mild, moderate and severe.
 
Table 3 shows association of anaemia with commonly oc-
curring complaints.
 
Table 1- Ratio of Male: Female Children 

No. of Male Children 60

No. of Female Children 40

Ratio of Male: Female 3:2

Table 2- Showing levels of Haemoglobin and number of 
children
The definitions of anaemia and guidelines for haemoglobin 
level were taken from the WHO recommendations. [8]

Hb Level  (g%) No. of Children (n)

 Less than 7 (Severe) 9

 Between 7-9.9 (Moderate) 44

 Between 10-10.9 (Mild) 47
 
Table 3- Associated common complaints found in anaemic 
children:-

Anaemia associated with:  No. of     
Children (n)

1. Cough, cold, fever      35

2. Loose motions, Vomiting, Abdominal pain      15

3. Fever, Vomiting       8

4.CNS complaints      23

5. Difficulty in gaining weight       1

6. Skin infections       2

7. Renal Complaints      16

 
Thus, it is seen that anaemia is a hidden deficiency as all the 
children were admitted for some complaints and anaemia was 
an incidental finding in their routine blood report. 

Out of 100 anaemic children, it was shown from their blood 
reports (Graph 1) that- 74% (n=74) had microcytic hypochro-
mic anaemia; 14% (n=14) had macrocytic, hypochromic anae-
mia; and 12% (n=12) had normocytic, normochromic anae-
mia. Thus prevalence of microcytic hypochromic was seen to 
be the most common and normocytic and macrocytic was un-
common. 

Graph 1 - Peripheral Blood Smear findings and pattern of 
anaemia

From a total of 100 children, it was found that- amongst 60 
boys 40 girls, 25 boys and 16 girls were categorized as “Nor-
mal” i.e. those having Z scores that fell within Median and a 
Standard Deviation (SD) of -1; 13 boys and 11 girls as “Un-
der Nourished” i.e. those having Z scores that fell within SD 
-1 to -2; 15 boys and 6 girls as “Moderate Acute Malnutrition 
(MAM) i.e. those having Z scores that fell within SD -2 to -3; 
7 boys and 7 girls as “Severe Acute Malnutrition (SAM) i.e. 
those having Z scores that fell within -3 to -4 (Graph 2). 

Using the WHO Weight for Length Reference Card for Boys 
and Girls [9] the Nutritional Status can be known by obtaining 
the Z scores as:

Graph 2 – Categorization of children studied into Normal, 
Undernourished, MAM, SAM.

Table 3 and Graph 3 show the awareness and knowledge of 
the parents regarding the cause of anaemia, role of diet in its 
prevention and knowledge about breast-feeding pattern.

Table 3:

(n)

No. Of Women who had heard about Anaemia 7

No. Of Women who knew the cause of Anaemia 2

No. Of Women who did exclusive breastfeeding 
for 6 months 82

No. Of Women who were aware of what foods 
increase Hb levels 62

 
Graph 3:  Questionnaire asked to parents to know about 
knowledge of Anaemia.

 
DISCUSSION-
Out of 100 children studied, who were found to be anaemic, 
most of them- (35%) had been admitted for Respiratory tract 
infections and (23%) for CNS manifestations, which mainly 
included febrile convulsions. Other illnesses included- GIT dis-
turbances (15%), fever (8%), skin infections (2%), difficulty in 
gaining weight (8%) and urinary tract infections (16%). Thus, 
it is seen that anaemia by itself predisposes a child to recur-
rent infections. [3-7]
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Using the WHO guidelines for haemoglobin concentrations, [8] 
47 children had mild anaemia, 44 had moderate anaemia and 
9 had severe anaemia. 

Severe anemia is a very serious problem because complete 
recovery and restoration of health is very rare, and there is a 
high risk of child mortality. The reason of high prevalence of 
severe anemia in this study could be a lack of adequate die-
tary intake of micronutrients like Iron, Vitamin B12, and low 
protein diet. [10] Further, a weak economical status declines the 
availability and accessibility of nutrient rich food to the com-
munity. [10, 11] This is of further concern as the cases found to 
be severely anaemic in this study had been admitted for other 
diseases and the anaemia would have gone undiagnosed and 
untreated as it turned out to be an incidental finding in the 
course of the routine investigations.

The calculations for assessing the nutritional status of the chil-
dren done using WHO weight for length reference charts, [9] 
revealed that out of 100 children, amongst 60 boys and 40 
girls, 25 boys and 16 girls were normal and had adequate nu-
tritional status, 13 boys and 11 girls were under nourished, 15 
boys and 6 girls suffered from MAM and 7 boys and 7 girls 
had SAM. 

Most of the children showed predominance of microcytic, 
hypochromic anaemia (74%) the others had macrocytic, hy-
pochromic (14%) and normocytic normochromic anaemia 
(12%). 

The results of the questionnaire given to the parents of the 
children revealed that only 5% (n=7) of the women had heard 
about anaemia, only 1%(n=2) were aware of its cause, 40% 
(n=62) of women were aware of what food to take to in-
crease haemoglobin levels in blood and 54% (n=82) women 
did exclusive breastfeeding for the first 6 months. 

The WHO recommends introducing solid and semisolid food 
at the age of six months because breastfeeding does not suf-
fice to maintain optimal growth after this age. From the ques-
tionnaire, 100% of the women said that they supplemented 
the breast milk with solid/ semisolid food after 6 months of 
age [12,13].  Iron deficiency is said to be the leading cause of 
anaemia globally. [14] 

From the assessment of nutritional status and the clear pre-
dominance of microcytic hypochromic anaemia, it can be as-
sumed that most of the children suffered from Iron deficiency 
anaemia [15]. Iron deficiency anemia among preschool children 
is a major public health problem in Southeast Asia [16,17] as was 
seen in our study. Anaemia is a late indicator of iron deficien-
cy and its most common manifestation [18] so it is estimated 
that the prevalence of iron deficiency is 2.5 times that of ane-
mia. [19,20] Iron deficiency adversely affects the cognitive perfor-
mance, [21] behavior, and physical growth of infants, preschool 
and school-aged children; the immune status and morbidity 
from infections of all age groups; and the use of energy sourc-
es by muscles and thus the physical capacity and work perfor-
mance of adolescents and adults of all age groups. [22] 

Since this study was conducted in a large rural, charitable hos-
pital, most of the patients included in this study came from 
low socio-economic strata. This factor probably added to the 
increased incidence of anaemia in the hospitalized patients. 
Since all the patients were admitted for an apparently unre-
lated illness, the prevalence of anaemia was probably over es-
timated. To avoid imposing additional financial burden on the 
parents and due to unavailability of funding resources, inves-
tigations like serum Iron studies, Ferritin levels, VitB12 levels 
were not done.

CONCLUSION-
In this study, it was seen that most children who were admit-
ted for illnesses other that anaemia had low haemoglobin. 
74% of them had microcytic hypochromic anaemia, which 
was most probably nutritional. 9% had severe anaemia. It is 

important to note that 95% of the interviewed parents were 
not aware of anaemia and its repercussions on health of the 
child. Since undiagnosed and untreated anaemia can lead to 
other serious ramifications in the growing up phase in chil-
dren, it is imperative that it is diagnosed at an early stage and 
appropriate and timely measures be taken to prevent anaemia 
by increasing its awareness amongst the parents.

ACKNOWLEDGEMENT:
We express our deep gratitude to all who consented to volun-
teer in this project. We acknowledge and are indebted to the 
research facilities provided by SKNMC and GH, Pune 41, Ma-
harashtra, India and the parents of the children who helped 
me to complete the project. I also thank my batch mates, 
Rhea Gandhi and Mustafa Gandhi for their constant support 
and help.

REFERENCES:
1.	 Peña-Rosas  JP.  Haemoglobin concentrations for the diagnosis of anaemia 

and assessment of severity. Vitamin and Mineral Nutrition Information Sys-

tem. World Health Organization. Geneva, Switzerland: World Health Organi-

zation; 2011. (http://www.who.int/vmnis/indicators/haemoglobin.pdf) 

2.	 Benoist B, McLean E, Egli I, Cogswell, eds.Worldwide Prevalence of Anaemia 

1993–2005. Geneva, Switzerland: World Health Organization; 2008-2010. 

http://apps.who.int/iris/bitstream/10665/43894/1/9789241596657_eng.pdf

3.	 Sachdev H, Gera T, Nestel P. Effect of iron supplementation on mental and 

motor development in children: systematic review of randomised controlled 

trials. Public Health Nutr. 2005;8(2):117–132.

4.	 Hurtado EK, Claussen AH, Scott KG. Early childhood anaemia                and 

mild or moderate mental retardation. Am J Clin Nutr. 1999; 69(1):115–119.

5.	 Demaeyer EM. Preventing and Controlling Iron Deficiency Anaemia Through 

Primary Health Care. Geneva, World Health Organization, 1989.

6.	 Malhotra AK, Srivastava RN. A study on impact of socia-economic status on 

hemoglobin levels of rural school children of district Wardha. Indian J Prev 

Sac Med 1982; 13: 95-99.

7.	 Vijayaraghavan K, Brahman GNV, Nair KM, Akbar D, Rao NP. Evaluation of 

National Nutritional Anaemia Prophylaxis Programme. Indian J Pediatr 1990; 

57: 183-190

8.	 Assessing the iron status of populations: report of a joint World 

Health Organization/ Centers for Disease Control and Prevention 

technical consultation on the assessment of iron status at the pop-

ulation level, 2nd ed., Geneva, World Health Organization, 2007. http://

www.who.int/nutrition/publications/micronutrients/anaemia_iron_deficien-

cy/9789241596107.pdf

9.	 WHO Multicenter Growth Reference Study Group: WHO Child Growth 

Standards: Length/height-for-age, weight-for-age, weight-for-length, 

weight-for-height and body mass index-for-age: Methods and development. 

Geneva, World Health Organization, 2006.http://www.who.int/childgrowth/

standards/technical_report/en/ 

10.	 M. B. Singh, R. Fotedar, J. Lakshminarayana, and P. K. Anand, “Studies on 

the nutritional status of children aged 0–5 years in a drought-affected de-

sert area of Western Rajasthan, India,” Public Health Nutrition, 2006; vol. 9, 

no. 8, pp. 961–967.

11.	 S. Dey, S. Gosawmi, and T. Dey, “Identifying predictors of childhood anae-

mia in north-east India,”Journal of Health and Population Nutrition, 2013; 

vol. 31, no. 4, pp. 462–470.

12.	 F. Arnold, S. Parasuraman, P. Arokiasamy, and M. Kothari, “Nutrition in In-

dia,” in National Family Health Survey (NFHS-3) India 2005-06, 2009; http://

www.rchiips.org/nfhs/nutrition_report_for_website_18sep09.pdf. 

13.	 C. J. Chantry, C. R. Howard, and P. Auinger, “Full breastfeeding duration 

and risk for iron deficiency in U.S. infants,” Breastfeeding Medicine, 2007; 

vol. 2, no. 2, pp. 63–73.  

14.	 Nicholas J. Kassebaum1et all. A systematic analysis of global anaemia bur-

den from 1990 to 2010. Blood, 2014; vol. 123, no. 5, pp615-24 http://

www.bloodjournal.org/content/123/5/615.abstract?sso-checked=true

15.	 M. B. Zimmermann and R. F. Hurrell, “Nutritional iron deficiency,” The Lan-

cet, 2007; vol. 370, pp. 511–520.

16.	 E. DeMaeyer and M. Adiels-Tegman, “The prevalence of anaemia in the 

world,” World Health Statistics Quarterly, 1985; vol. 38, no. 3, pp. 302–316.

17.	 B. J. Brabin, Z. Premji, and F. Verhoeff, “An analysis of anemia and child 

mortality,”  Journal of Nutrition, 2001; vol. 131, no. 2, supplement 2, pp. 

636S–648S.

18.	 F. A. Oski, “Iron deficiency in infancy and childhood,”  The New England 

Journal of Medicine, 1993; vol. 329, no. 3, pp. 190–193.

19.	 WHO, UNICEF, and UNU,  Iron Deficiency Anaemia: Assessment, Prevention 

and Control, A Guide for Programme Managers, WHO, UNICEF, UNU, Gene-



Volume : 5 | Issue : 5 | May 2016 ISSN - 2250-1991 | IF : 5.215 | IC Value : 77.65

410  | PARIPEX - INDIAN JOURNAL OF RESEARCH

va, Switzerland, 2001; http://www.who.int/nutrition/publications/micronutri-

ents/anaemia_iron_deficiency/WHO_NHD_01.3/en/index.html

20.	 M. B. Zimmermann and R. F. Hurrell, “Nutritional iron deficiency,” The Lan-

cet, 2007; vol. 370, pp. 511–520.

21.	 S. More, V. B. Shivkumar, N. Gangane, and S. Shende, “Effects of iron defi-

ciency on cognitive function in school going adolescent females in rural area 

of central India,” Anemia, 2013; vol. 2013, Article ID 819136, 5 pages. 

22.	 Iron Deficiency Anaemia, Prevention, and Control. A guide for programme 

managers, 2001; pp 135. http://www.who.int/nutrition/publications/en/ida_

assessment_prevention_control.pdf 


