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ABSTRACT

Background: Anaemia is a global public health problem which affects both the developing and the developed
countries and it is an indicator of poor nutrition and poor health with major consequences for human health, as well as
for the social and economic development of a population. Anemia is a common problem throughout the world and
iron deficiency is the most prevalent nutritional deficiency in the world. It affects mainly the poorest segment of the
population. The purpose of the study is to assess the prevalence of Anemia among school going children of rural area
of schools of Faridkot district, India.

Methods: This study was conducted at the schools of rural area (Jand sahib) of Faridkot District, India. A cross-
sectional household survey was conducted in rural Schools from January 2010 to December 2010 on 463 children,
aged 5-16 years, selected through systematic random sampling method. Study subjects were school children (<16
years). The students and school authority were assured for their confidentiality of their response.

Results: The analysis of the obtained data was based on the objective of the study. Descriptive and inferential
statistics was used for data analysis and data interpretation. Results of the study revealed that 57.2% of the samples
are males and 42.8% of the samples are female. 56.8% of the samples are in the age group of less than 5 to 11 years,
31.7% of samples were in the group of 12-14 years and 11.4% of samples are more than 14 years of age. After
analysis and interpretation of data, it was found that out of boys 91.69% males were anaemic and out of females
94.89% females were anaemic. Overall incidence of anaemia amongst girls and boys was found to be 85.74%.
Conclusions: The prevalence of anemia in the developing countries tends to be three to four times higher than in the
developed countries. Hence, improvement in dietary habits related to consumption of green leafy vegetables should
be included in diet plan. Health education, seminars on menstrual hygiene should be conducted at regular interval.
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INTRODUCTION

Anaemia is a global public health problem which affects
both the developing and the developed countries and it is
an indicator of poor nutrition and poor health with major
consequences for human health, as well as for the social
and economic development of a population.! Globally,
anaemia affects 1.62 billion people, which corresponds to

24.8% of the population.” Anaemia is one of the most
common health problems in India which is much more
prevalent 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.>® Young children and pregnant
women are the most affected, with an estimated global
prevalence of 43% and 5% respectively.” Anemia
prevalence among children of school-going age is
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37.70%, among non-pregnant women 35% and among
adult males 18%.%

Anemia was defined according to World Health
Organization (WHO) cut-offs as Hb level <11 g/dL for
girls and <12 g/dL for boys under 15 years old.  Mild
anemia was defined as hemoglobin level of 10-12.9 g/dL
in males and 10-11.9 g/dL in females, moderate anemia
was defined as hemoglobin of less than 7-9.9 g/dL and
severe anemia as hemoglobin less than 7 g/dL.?

Numerous studies among children have shown that the
prevalence of anemia ranges from 52-96.50% in India.
Iron Folic Acid supplementation remains the main
strategy for combating anemia and improving
hemoglobin status of adolescent girls and nutritional
supplements is a complementary strategy to improve it.
The most important way to prevent anaemia is to take
good diet rich in iron. Adding vitamin-C or foods rich in
vitamin C should also be provided for children, which
can improve the absorption of iron. Numerous studies
among children have shown that the prevalence of
anemia ranges from 52 - 96.50% in India. Iron Folic Acid
supplementation remains the main strategy for combating
anemia and improving hemoglobin status of adolescent
girls and nutritional supplements is a complementary
strategy to improve it. The most important way to prevent
anaemia is to take good diet rich in Iron. Adding vitamin-
C or foods rich in vitamin C should also be provided for
children, which can improve the absorption of iron.*

METHODS

The present study was conducted in a rural area of district
of Faridkot (Jand sahib) with the aim to find out
prevalence of anemia among school going children.

Study area

Government and private schools of village Jand Sahib
block of district Faridkot, India.

Study population

School going children from class 1 to class 10"

Design

A cross sectional study.

Sample size

In this cluster random sampling was used. A cross-
sectional survey was conducted in Government rural
Schools from January 2010 to December 2010 on 468
children, aged 5-16 years, selected through systematic
random sampling method. Study subjects were school

children (<16 years). The students and school authority
were assured for their confidentiality of their response.

Methodology

A written permission from SMO has been taken.
Permission from Principles of schools was taken.
Willingness to participate was asked from students. Hb
was tested by sahalii’s method under aseptic conditions.
A preliminary visit was made in schools and consent of
parents was also obtained. School authorities were
informed about the purpose of the study and then written
informed consent of the parent and the student were taken
for the study.

RESULTS

In our study total 463 students were included. The age
group was between 5 to 16 years. The selected schools
were within 12 km radius of our hospital. These students
were from class first to Tenth. The distribution of the
students according to their age is evident in Table 1.
These were then grouped according to age as per WHO
Classification. As per the age distribution of more
students were enrolled in the age group of 5 to 11 years.
There were 56.8% students in the age group of 5 to 11
years 31.7 % students were in the age group of 12 to 14
years. Only 11.4% students were in the age group of
more than 14 years. Out of 463 students 265 (57.2%)
were males and 198 (42.8%) were girls Table 2.

Table 1: Distribution of students according to age

groups.
Age in years Frequency Percentage
5-11 263 56.8%
12-14 147 31.7%
Elder than 14 53 11.4%
Total 463 100%

Table 2: Distribution of students according to sex.

Gender Frequency Percentage
Male 265 57.2%
Female 198 42.8%
Total 463 100%

Depending upon their haemoglobin, they were grouped
into mild, moderate and severe anemia. In age group of 5
to 11 years more students had moderate anemia i.e.
43.6% and 4.53% had normal haemoglobin. In age group
of 12 to 14 years 4.3% students had mild anemia, 25.1%
had moderate anemia and 0.6% had severe anemia. The
students in age group of more than 14 years, more
children had moderate anemia i.e. 7.6%. It was found
that 13.2% subjects were having mild anemia, 76.2% had
moderate anemia and 3.2% had severe anemia. Out of
463 students only 34 subjects were with normal
hemoglobin Table 3.
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On analyzing degree of anaemia evaluation as per sex
distribution, it was found that out of 265 males, 196
(73.96%) had moderate anaemia and 6 (2.26%) boys had
severe anaemia. Out of 196 females 157 (80.1%) were
suffering from moderate anaemia and 9 (4.59%) girls
were severely anaemic Table 4.

Table 3: Degree of anaemia levels according to age.

‘ ﬁlgeears Anaemia Total ‘
Mild Moderate  Severe No
>11 ?g.s %) 5332.6% ) (13.2% ) ?41.53%) 263
e ?2.3 %) %215?1%) ?(?.6 %) 08 el
>14 (121.4%) :(375.6%) (()02.4%) 05 53
ez ?113.2%) ?7532%) %3?.2%) & A

Table 4: Degree of anaemia levels according to sex.

I ~No ~Mild  Moderate  Severe
Male 22 41 196 6
Female 12 20 157 9

DISCUSSION

The exact figures for the prevalence of anaemia vary
from study to study, but anaemia is an extremely serious
public health problem in India .This study was conducted
to assess the prevalence of anemia among school children
of rural area of age 5 years to 16 years. The overall
prevalence of anaemia was 85.74% in students of rural
area of Punjab. In present study, as per the age
distributions of more students were in the age group of 5
to 11 years. There were 56.8% students in the age group
of 5 to 11 years. 31.7% students were in the age group of
12 to 14 years. Only 11.4% students were in the age
group of more than 14 years Figure 1. This study showed
that 57% of the samples were males /boys and 43% of the
samples were females/girls as shown in Figure 2. In age
group of 5 to 11 years more students had moderate
anemia i.e. 43.6% (202) and only 4.53% (21) had normal
haemoglobin. In age group of 12 to 14 years 4.3% (20)
students had mild anemia, 25.1 % (116) had moderate
anemia and 0.6% (3) had severe anemia. The students in
age group of more than 14 years, more children had
moderate anemia i.e. 7.6% (35). It was found that overall
in the total sample 13.2% subjects were having mild
anemia, 76.2% had moderate anemia and 3.2% had
severe anemia. Out of 463 students only 34 (7.34%)
subjects were with normal hemoglobin. In all age groups,
moderate degree of anaemia was more common, whereas
it was much more seen in the age group of 5 to 11 years.
The prevalence of mild anaemia was also seen in all the
age groups though the percentage was less as shown in

Figure 3. Also it was found that out of total 463 students,
243 (52.48%) boys were anaemic and 154 (40.17%) girls
were anaemic. Out of 265 males, 196 (73.96%) had
moderate anaemia and 6 (2.26%) boys had severe
anaemia. Out of 196 females, 157 (80.1%) were suffering
from moderate anaemia and 9 (4.59%) girls were
severely anaemic. Out of girls, 94.89% girls were
anaemic and out of total no. of boys, 91.69% males were
anaemic as in Figure 4. According to the WHO, if the
prevalence of anemia at the community levels was more
than 40%, it was considered as a problem of high
magnitude.’**? In the study by Gupta VK et al , the
overall prevalence of anaemia was 89.5% in females and
89.9% males.”® Gupta VK et al study presented the
prevalence of anaemia among the rural males (5-20
years) and females (5-30 years) in Punjab.

11% Age

m5--11

m12--14

Elder than 14

Figure 1: Distribution of students according to age
groups.
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Figure 2: Distribution of students according to sex.
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Figure 3: Degree of anaemia levels according to age
(mild, moderate and severe).
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Figure 4: Degree of anaemia levels according to sex.

The present study thus brings out the fact that the
problem of anaemia was prevalent in wider population
rather than commonly considered group of the pregnant
females and lactating females. The young male
population was equally susceptible in Punjab. It is seen
that anaemia was an indicator of poor nutrition and poor
health, with major consequences on the human health and
also on the social and economic development. Anaemia
was linked to a depressed mental state and motor
development during infancy and early childhood, which
may be irreversible.’* Anaemia during childhood also
results in decreased physical activity and decreased
interaction with the environment, with negative
consequences on learning and school achievements.*

Statistical analysis

The t test was applied to compare the mean levels of
haemoglobin in male and female students. To compare
mean levels of Hb in different age groups, ANOVA was
used followed by Benforreini test. In this study the
meant Standard deviation of Hb levels in different age
groups was analysed. In age group of 5-11 years it came
out to be 9.75+ 1.16 and in age group 12 to 14 years it
was 9.97£1.04 and in the age group of more than 14
years it was 10.05+1.2. There is no significant difference
of mean level of haemoglobin in all the three age groups,
(P value 0.066 >0.05) Figure 5. In this study the mean
+Standard deviation of haemoglobin levels according to
sex distribution was also analysed and it was found that
Hb levels in boys was 9.91+ 1.1 whereas in females was
9.71+£1.12. On statistical analysis there is significant
difference of mean value of haemoglobin between male
and female students, P value 0.028 as shown in Figure 6.

In a study in rural preschool children by Luxmi et al
99% children were found to be anaemic.’® Another
study by  Chaturvedi S et al shows that 73.7%
adolescents were anaemic.”’ In a study by Shah BK et al
among the adolescent girls of Nepal, the prevalence of
anaemia (68.8%) was found to be higher than that of the
Indian females as in our study ( 41.62%).'® Sudhagandhi
B et al showed that the prevalence of anemia was

52.88% in the school children of Kattankulathur.”® Also
studies done by Verma et al, showed that the prevalence
of anemia in the 5-15 years age group of urban school
children in Punjab was 51.5%. ° Similarly, a study by
Gomber et al, stated that the prevalence of anemia in
school children from urban slums, aged 5-10.9 years was
41.8%.# Another study of 393 children reported the
prevalence of 66.4% anemia amongst primary school
children (6-11 years) in the national capital territory of
Delhi.??

12.00
8.00 -
6.00 |
4.00 | = Mean
2.00 - TS 1.04 1.20
m Std.
0.00 - Deviation

5--11 12--14 Elder than 14

Figure 5: SD values and p value according to age.
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Figure 6: SD values and p value according to sex.

Within India, the highest prevalence of anaemia was
found in the Jharkhand State, where almost all the
adolescent girls were anaemic.®® In our study, the
prevalence of anaemia among males (5-16 years) was
58.38%, which was much more as compared to a 24%
prevalence of anaemia among men in the NFHS 3 data.**
In another study by Malhotra P et al , the prevalence of
anaemia in the 16-70 years age group among males was
44.3%.% The prevalence of anaemia does not vary with
the sex of the child and is considerably higher in the rural
areas, the young male population was equally susceptible
in Punjab (Table 5).%

The prevalence of anemia in the developing countries
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tends to be three to four times higher than in the
developed countries.”® Recent studies on the prevalence
of anemia have been on pre-schoolers only, so there is a
need for more studies related to anemia in school

children.??® Anemia affects the physical and mental
development of an individual leading to decreased
working capacity, which in turn affects the development
of the country.?

Table 5: Comparison chart of prevalence of anemia in various studies.

Studies Characteristics Prevalence of anemia
Present Study 5-16 years 85.74%

Luxmi et al, Rural preschool children®® 1-5 years 99%

Chaturvedi S et al,Rural Rajasthan®’ Adolescent girls 73.7%

Shah BK, Nepalese girls™® Adolescent girls 68.8%

Sudhagandhi B et al, Kattankulathur *° 8-16 years 52.88 %

Verma et al ,Punjab ( Urban Schools ) 5-15 years 51.5 %

Gomber et al, Urban Slums 5-10.9 years 41.8 %

Sethi V et al, National capital territory of Delhi* 6-11 years 66.4 %

Mohapatra et al, Bhubaneshwar™ < 12years 79 %

CONCLUSION

Our study highlights the fact that the prevalence of
anaemia is very high in school going children. We
suggest that there is a need for well- planned, systematic
and large-scale studies by using standardized
methodologies to estimate the prevalence of anaemia as
well as the causes of anaemia at the community level
among males and females in all the age groups, and the
representation of the different regions of India.

Recommendations

The following recommendations are made;

e Government  should
estimation in school.

e Health programme for all school children on a
regular basis.

e School teachers should give advice to both children
and parents regarding advantages of balanced diet.

e Monitoring and evaluation of government program
like 1CDS Supplementary Nutritional Program
should be strengthened. Effectively monitoring of
these programs is required.

e They should be advised for improvement in dietary
habits regarding consumption of green leafy
vegetables should be included in diet plan.

e Health education, seminars on menstrual hygiene
should be conducted at regular interval.

implement  hemoglobin

Limitation of the study

This study has several limitations. We did a descriptive
study that reports the prevalence and severity of anemia
in general. The study lacks detailed investigation of the
morphological appearance of red blood cells to

differentiate anemia due to vitamin B12 and folic acid
deficiencies from anemia due to iron deficiency.

Relevance of the study

To assess the prevalence of anaemia in rural population
in schools so that we can treat this segment in time for
proper growth of the society. It gives the ground reality
and attention of the policy makers to review the gaps for
correcting anaemia.

ACKNOWLEDGEMENTS

The authors are grateful to God for accomplishment of
this research work. The authors are also wish to thank all
the students, school staffs and employees of the schools
for their participation in this study. Also special thanks to
Dr. Rupali and Mr. Baltej for helping them in analyzing
the data.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. World Health Organization. Global Burdon of
Diseases 2004 update, World Health Organization,
20 Avenue Appia, 1211 Geneva 27, Switzerland:
WHO. 2008.

2. Worldwide prevalence of anaemia 1993-2005:
WHO global database on anaemia / Edited by Bruno
de Benoist, Erin McLean, Ines Egli and Mary
Cogswell.

3. National Consultation on the Control of Nutritional
Anaemia in India.Department of Family Welfare

International Journal of Contemporary Pediatrics | January-March 2016 | Vol 3 | Issue 1 Page 222



10.

11.

12.

13.

14.

15.

16.

Garg N et al. Int J Contemp Pediatr. 2016 Feb;3(1):218-223

(Maternal Health Division), Ministry of Health and
Family Welfare, Nirman Bhawan, New Delhi. 1998.
Seshadri S. A database on iron deficiency anaemia
(IDA) in India: prevalence, causes, consequences
and strategies for prevention. Department of Foods
and Nutrition. WHO Collaborating Centre for
Nutrition Research. The Maharaja Sayajirao
University of Baroda,VVadodara, India. 1999.

Djokic D, Drakulovic MB, Radojicic Z, Radovic
CL, Rakic L, Kocic S et al. Risk factors associated
with anemia among Serbian school-age children 7-
14 years old: Results of the first national health
survey. Hippokratia. 2010;14(4):252-60.

Hioui ME, Farsi M, Aboussaleh Y, Ahami AOT,
Achicha A. Prevalence of malnutrition and anemia
among preschool children in Kenitra, Morocco. Nutr
Ther Metab. 2010;28:73-6.

Iron deficiency anemia, Assessment prevention and
control. A guide for programme managers. World
Health Organisation. 2001.

Kotecha PV, Nirupam S, Karkar PD. Adolescent
girls' anemia control programme, Gujarat, India.
Indian J Med Res. 2009;130:584-9.

UNICEF/United Nations University/World Health
Organization. Iron deficiency anemia. Assessment,
Prevention, and Control: A guide for programme
managers. Document WHO/NHD/01.3. Geneva:
World HealthOrganization. 2001.

Mohapatra S, Maity S, Behera B, Mohanty S.
Prevalence of anemia among school going children
(<12 years of age) in selected slum schools of
Bhubaneswar, Odisha. IOSR Journal of Nursing and
Health Science. 2014;3(6):42-6.

Iron deficiency anaemia: assessment, prevention,
and control. A guide for programme managers.
Geneva, World Health Organization. 2001.

Kaur S, Deshmukh PR, Garg BS. Epidemiological
correlates of nutritional anaemia in adolescent girls
of rural Wardha. Indian J Community Med.
2006;31:255-58.

Gupta VK, Maria AK, Kumar R, Bahia JS, Arora S,
Singh R et al. Prevalence of anaemia in young males
and females in rural Punjab. Journal of Clinical and
Diagnostic Research. 2011;5(5):1020-6.
Grantham-McGregor S, Ani C. A review of studies
on the effect of iron deficiency on cognitive
development in children. J Nutr. 2001;131:649S-
666S.

Schauer C, Zlotkin S. Home fortification with
micronutrient sprinkles-a new approach for the
prevention and treatment of nutritional anaemias.
Paediatr Chil Health. 2003;8:87-90.

Luxmi AJ, Khurunisa B, Saraswathi G, Jamuna P.
Prevalence of anaemia inIndian rural preschool
children. The Ind J Nutr Dietet. 2001;38:182.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Chaturvedi S, Kapil U, Gnanasekaran N, Sachdev
HPS, Pandey RM, Bhanti T et al. Nutrient intake
amongst adolescent girls who belonged to the poor
socio economic groups of the rural areas of
Rajasthan. Indian Pediatr. 1996;33:197-201.

Shah BK, Gupta P. Weekly verses daily iron and
folic acid supplementation in adolescent Nepalese
girls. Arch Pediatr Adolesc Med. 2002;156(2):131-
5.

Sudhagandhi B, Sundaresan S, W William WE, A
Prema A. Prevalence of anemia in the school
children of Kattankulathur, Tamil Nadu, India.
International Journal of Nutrition, Pharmacology ,
Neurological Diseases. 2011;1(2):184-8.

Verma M, Chhatwal J, Kaur G. Prevalence of
anemia among urban school children of Punjab.
Indian Pediatr .1998;35:1181-6.

Gomber S, Bhawna, Madan N, Lal A, Kela K.
Prevalence and etiology of nutritional anemia
among school children of urban slums. Indian J Med
Res. 2003;118:167-71.

Sethi V, Goindi G, Kapil U. The Prevalence of
anemia amongst primary school age children (6-11
years) in national capital territory of Delhi. Indian J
Pediatr. 2003;70:519-20.

Census of India. Provisional population totals.
Registrar-General and Census Commissioner. New
Delhi: Government of India. 2001.

National Family Health Survey (NFHS-3), 2005-06:
India: Volume I: Mumbai: IIPS.

Malhotra P, Kumari S, Kumar R, Varma S.
Prevalence of anaemia in an adult rural population
of North India. J Assoc Physicians India.
2004;52:18-20.

Gillespie S. Major issues in the control of iron
deficiency Micronutrient Initiative/UNICEF, USA.
Sidhu S, Kumari K, Uppal M. Prevalence of anemia
in Schedule Caste preschool children of Punjab.
Indian J Med Sci. 2002;56:218-21.

Kapoor D, Agarwal KN, Sharma S, Kela K, Kaur 1.
Iron status of children aged 9-36 months in an urban
slum Integrated Child Development Services project
in Delhi. Indian Pediatr. 2002;39:136-44.
UNICEF/United Nations University/World Health
Organization. Iron deficiency anemia. Assessment,
Prevention, and Control: A guide for programme
managers. Document WHO/NHD/01.3. Geneva:
World Health Organization. 2001.

Cite this article as: Garg N, Bhalla M. To study
the prevalence of anaemia among school going
children in rural area of Faridkot district, India. Int
J Contemp Pediatr 2016;3:218-23.

International Journal of Contemporary Pediatrics | January-March 2016 | Vol 3 | Issue 1  Page 223




