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Prevalence of nutritional anaemia in school aged children in schools of
mandigobindgarh population: a cross-sectional study

Ripujit Kaur', Amandeep Singh', Rajbinder Kaur', Rajneesh Parimoo', Gurvinder
Kaur?, Priyanka Sharma'

'Desh Bhagat Dental College & Hospital, Punjab, India

2The Dental Clinic, Braces & Implant Center, Punjab, India

Purpose: To study the prevalence and risk factors of nutritional anaemia in School
Aged Children.

Methods. 372 children were included in the study after obtaining consent from parents
and school teachers.

Results. The purpose of this study was to know the prevalence and risk factors of
nutritional anaemia in School Aged Children. The results seem to be statistically
significant when compared with the age and BMI of children’s. There was significant
relation between anaemia and Body mass index i.e., 32 (61.53%) had low BMI. Out of
372 children studied, 34(9.1%) had mild anemia (Hb- 10-12 gm/dl) and 18 (4.8%) had
moderate anemia (Hb- 7-10 gm/dl), with the total prevalence of anemia being 13.9%.
Conclusion. The overall improvement in prevalence of anaemia in school aged children
could be attributed to regular deworming and Iron and Folic acid supplementation by
the School Authorities and counseling to the parents through proper channel
Keywords: anaemia, supplementation, ferritin, prevalence, awareness

MaHauro0uHArapx kepi MeKTeNnTepiHin MeKTeN KAChbIHIAFbI 0aJ1aapbIHIa
TaMaK aHeMHUSICHIHBIH TAPATYbI: KOJIIeHEH 3epTTey

Punymxut Kayp', Amangun Cunrx', Pamxounnep Kayp', Pamxaum [apumy',
I'ypeunnep Kayp?, Ipusaka [lapma’

'CToMaTonorusUTBIK KoJuTe/pK skoHe [lemr bxarar aypyxanacst, [lenmxad, Muans
2CTOMaTOJOTHSUIBIK KIIMHHUKA, BpekeTTep MEH NMIUTaHTaTTap OpTaNBIFEL, [Ienmka0,
Nunus

MakcaTtbl: MEKTEI KachIHAaFbl Oajajgap[arbl aluMEHTapibl aHEMUSHBIH Tapajybl
MeH Kayin ()akTopJapbliH 3epTTey.

OicTepi: 3epTTeyre ara-aHajgap MEH MEKTel MyFaliMJepiHiH KeNliCiMiH anraHHaH
keitin 372 Gana eHrisini.

Hormxenep. bByn 3epTreymiH MakcaTbl MEKTEN JKachlHAAFbl  Oajaiapiarbl
aNMMEHTap/Ibl AaHEMHSHBIH Tapainybl MEH Kayin (akropiapbl Typajbl Oimy OoJIbI.
Hotmxenep Oamamapasiy sxkacsl MeH [ICH-MeH canbICThIpFaHIa CTAaTHCTHKAJIBIK
MaHBbI3/1bl Oonaibl. AHEMUsI MEH JIeHe CaJMarblHbIH WHCKCI apachlHIa alTapibIKTail
Gaiiiansic 6omapl, siFHu 32 (61,53%) Temen JJCU 6onapl. 3eprrenren 372 6anansiy 34
-.(9,1%) xenin anemust (Hb - 10-12 /) sxone 18 (4,8%) oprama anemus (HB - 7-10
/1) 6OMIBI, AaHEMHSTHBIH JKaNIbl Tapanysl 13,9% kypaii/pl.

KopbITBIHABI: MEKTEI JKAaChIHAAFbl Oajnanap apachlHIa aHEMHSHBIH TapalybIHBIH
JKaImbl TOMEHJEYl MEKTel OKIMIIUINHIH TYpakThl ereJbMHHTH3AHICHIMEH
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KoHe Temip MeH (onuil KBIIKBUIBIHBIH KOCHalapbIMeH, COHAaii-aK ara-aHajapra
THICTI KaHal OOMBIHINA KeHeC OepyiMeH OalmaHbICThl 00Mybl MYMKiH. KOPBITHIH/IBL:
MEKTeIT XKAaCBhIH/IaFbI Oanaiap apachlH/ia aHEMUSHBIH TapaybIHbIH XKaJIlbl TOMEH/EYi
MEKTeIl SKIMIIUIINiHIH TYpaKThl JIeTeIbMUHTH3AMACHIMEH KoHE TeMip MeH domnnit
KBIIIKBUIBIHBIH KOCIIAIapbIMEH, COHJaif-aK ara-aHajapra THICTI KaHal OoWBIHIIA
KeHec OepyiMeH OailyIaHbICThI 0OTyBl MYMKIH.

Hezizei co3oep: anemus, Kocnanap, ¢peppumun, mapansim, Xadapoapivlk

PACIIPOCTPAHEHHOCTD ITUIIEBOI1 AHEMUH Y JIETER
IIKOJBbHOI'O BO3PACTA B LIKOJIAX HACEJIEHUST
MAHIUTOBUH/TAPX: IONMEPEYHOE UCCJEJOBAHUE

Punymxut Kayp', Amanaun Cunrx’, Pamx6unaep Kayp!, Papxuum [apumy’,
I'ypeunnep Kayp?, ITpusuka Hlapma'

!Cromaronorndyeckuii koyemk u oonsuuna e bxarar, [enmkad, Muans
2Cromarosoruueckas kiuHuka, LlenTp OpexetoB u uMiutantaros, [lenmxad, Muaus

Lean: u3yynth pacrpoCTPAHEHHOCTh U (DAKTOPHI PHUCKA ATUMCHTAPHOW aHEMHH Y
JIeTeH MIKOJIBHOTO BO3pacTa.

MeTonsl. B nccrienoBanue ObUTH BKITFOYCHBI 372 peOCHKA MOCIE TOTYyYSHUs COTTIACUS
poauTenei u yuyuTenei mKobl.

Pe3yabTarsl. 1{enbio 1aHHOTO MCCIeq0BaHus OBUIO Y3HATH O PACIPOCTPAHEHHOCTH U
(hakTopax pucka aJMMEHTAPHOW aHEMHUM y JeTeil MIKOJIBHOTO Bo3pacTta. Pesynbrarsl
CTaTUCTUYECKU 3Ha4MMBbl C ydeToM Bo3pacta U MMT nereil. Mexny anemueil u
MHJIEKCOM Macchl Tejla ObUla 3HAuMTeNIbHAs CBs3b, T.e. 32 (61,53%) nmenn HuU3KHit
HUMT. U3 372 obcnenoanubix aereit 34 (9,1%) umenu aHEeMHUIO JIETKOW CTENCHU
(Hb- 10-12 r/mn) u 18 (4,8%) - anemuto cpenneii crenenn (Hb- 7-10 r/m), ¢ obmeit
pacnpoCTpaHEeHHOCTBIO aHeMUH, cocTaBisitomei 13,9%.

BoiBoabl. O01iee CHIDKEHUE PaCPOCTPAHECHHOCTH aHEMUH CPEJIH JIETEH MIKOJIBHOTO
BO3pacTa MOXKET OBITh CB3aHO C PETYISIPHON JereIbMUHTH3AIMEH W JTo0aBKaMu
JKene3a u (GOIMEeBOM KUCTIOTHI 8 IMUHHUCTpPAIMEH [ITKOJIBI, & TAK)KE KOHCYJIBTUPOBAHUEM
poauTenei o HaiexKalemMy KaHaiy.
Kniouesvte cnosa: anemus, 0obasku,
0CBE00MIEHHOCHTb

Geppumun,  pacnpocmpanennocmo,

Anaemia is a global public health problem affecting
both developing and developed countries with major
consequences for human health as well as social and
economic development. Estimates of anaemia prevalence
by themselves are only useful if they are associated with a
picture of causal factors that contribute to the development
of anaemia in specific settings. It is surprising that given
the public health importance of anaemia, there are
numerous countries lacking national prevalence data.
Moreover, most survey data are related to the three
population groups: preschool age children, pregnant
women and non-pregnant women of reproductive age
[1]. Anaemia is known to be a significant global problem
affecting 305 million School Aged Children [2]. National
Family Health Survey (NFHS-3) reveals the prevalence
of anaemia to be 70-80% in children [2]. In developing
countries, prevalence rates of 29.2% to 79.6% have been
reported, with 13.6% in South East Asia [3]. In School
Aged Children, this may reflect inadequate nutritional iron
intake, generalised malnutrition or low iron bioavailability
of diet. Furthermore, it is well confirmed that increased
risk of iron deficiency in School Aged Children of 12-14
year old adolescents is associated with incremented iron
demands because of rapid growth [4].

Historical persepective

Pallor characterizing anemia, dyspnoea and edema was
described in about 1500 BC in Papyrus Ebers, and Egyptian
manual of therapeutics, believed to be the oldest complete

manuscript existing. The knowledge of iron deficiency
anemia and therapeutic use of iron was mentioned in
Greek Mythology in the story of “Iphiclus”[5].

Iron was introduced as a therapeutic agent with an
idea that Iron meant strength and protection. The sufferers
hoping to assume some strength were given wine or
water in which a rusted sword was kept. It was of value
in the treatment of persons who suffered from weakness
regardless of its cause. [ron was used to treat a wide variety
of ailments in ancient Egypt and the Roman Empire [6].

In 1830, Hoefer noted that the blood in iron deficiency
anemia patients was lighter than normal person [7]. Popp
noted that the individual corpuscles were of a paler colour.
Foedisch described that it was due to lack of iron in blood
[8].

Methods

This cross sectional observational study was approved
by the institutional ethical committee and was carried out
on in schools of Mandi Gobindgarh, Punjab, India. All the
patients received verbal information regarding the study
protocol and a written informed consent was obtained
from each patient for participation in the study.

Inclusion Criteria

School children in the age group of 5-15 years both
boys as well as girls.

Exclusion criteria

Children suffering from any chronic illness or on any
medications are not taken into the study.
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Those who did not give consent for blood sampling
are excluded.

Exclusion criteria were based on the relevant
information from the parents /guardians with complete
physical examination.

Method of Collection of Data

About 372 children were included in the study after
obtaining consent from parents and school teachers.

Relevant history and complete physical examination
was done in all.

A Blood sample for investigation was collected in
EDTA and Plane vaccutainers with 2 ml disposable
syringes. Hemoglobin and total count estimation was done
by Automated Machine (Auto analyzer) within 12 hours
of blood sampling. Serum ferritin was done in all children
by automated.

Chemilumiscent method. Collection of the blood
is obtained through a proforma given to the students
completed by parents or guardians and also by taking help
of teachers.

Data regarding the socio economic status and informed
consent for the collection of the blood is obtained through
a proforma given to the students completed by parents or
guardians and also by taking help of teachers. Collection
of the blood is obtained through a proforma given to the
students completed.

Height was measured by wall mounted fiber glass tape
and weight was measured with mechanical weighing scale
and BMI was calculated using the formula BMI = Weight
in Kgs/ Height in metre? [7]. BMI was categorized as low
when it was less than 15 and normal when 15-22 and over
weight when 22-25 kg/m? Children were categorized to
have anaemia based on WHO criteria. Children between
6 months to 6 years — less than 11 gm% of hemoglobin.
Children between 6 years to 14 years— less than 12 gm%
of hemoglobin [3].

Anaemia was graded as:

Mild Hb% above Hb% between 7 gm/
dland

Moderate 10gm/dl.10gm/dl and less than
12gm/dl.

Severe Hb% lesser than 7 gm/dl.6

Serum Ferritin was said
to be low when levels
were below 15 mcg/L.

Data analysis

After the completion of the study, statistical analysis
was carried out. The results of the study were subjected to
statistical analysis by applying Chi-square/ Fisher Exact
test The Statistical software namely SAS 9.2, SPSS 15.0,
Stata 10.1, MedCalc 9.0.1 , Systat 12.0 and R environment
ver.2.11.1 were used for the analysis of the data.

Results

Out of the 372 children studied, 58.1% belonged to the
age group of 10-15 years with the rest 41.9% belonging to
the age group of 5-10 years. The age proof of all children
was obtained from school documents.

Table 1: Age distribution of subjects studied

Age in years No of Children %
5-10 years 156 41.9
10-15 years 216 58.1

Total 100.0
372
Table 2: BMI (kg/m?)
BMi(kg/m?) No of Children %
Low 228 61.3
Normal 144 38.7
Total 322 100.0

Among 372 children most of the children (61.3%) had
low BMI as compared to the others (38.7%).

Table 3: Regular breakfast consumption

Regular breakfast

consumption No of Children %
Yes 288 77.4
No 84 22.6
Total 372 100.0

Out of 372 subjects, 288 children (77.4%) had regular
breakfast consumption with the rest having skipped their
breakfast. Most common reason (66.7%) when asked was
having no time to eat in the morning as classes begin early.

Table 4: Hemoglobin

Hemoglobin No of Children %
Mild Anaemia 34 9.1
Moderate Anaemia 18 4.8
Normal 320 86.0
Total 372 100.0

Out of 372 children studied, 34 (9.1%) had mild
anemia (Hb- 10-12 gm/dl) and 18 (4.8%) had moderate
anemia (Hb- 7-10 gm/dl), with the total prevalence of
anemia being 13.9%.

O MNgrmal, 86

Percentages

8 Mild, 9.1
A A Moderate,

4.6

Graph 8: Hemoglobin

Graph 1: Hemoglobin
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Table 5: Serum ferritin

Serum ferritin No of Children %
Normal 258 69.4
Low 114 30.6
Total 372 100.0

Among 372 children studied, 114 children (30.6%) had
low serum ferritin (<15 mcg/l).

Table 6: Serum Ferritin and Age wise distribution

Variables Serum ferritin P value
Normal Low
(n=258) (n=114)
Age in years
5-10 years 120 (46.5%) 36 (31.6%) 0.057+
10-15years  138(53.5%) 78 (68.4%)

Out of 372 children, significant number i. e. 114 were
in iron deficient state out of which 78 (68.4%) were aged
10-15 years and 36 (31.6%) were aged 5-10 years.

Table 7: Anaemia and Body Mass Index

Anaemia
Variables . _ Moderate Normal  Pvalue
Mild (n=34) (n=18) (n=320)
BMI (kg/
m?)
196
Low (<15) 26 (76.5%) 6 (33.3%) (61.3%)
5 1'24 0.099+
Normal 8(23.5%) (66.7%) (38.8%)

There was significant relation between anaemia and
Body mass index i.e., 32(61.53%) had low BMI.

Table 8: Anaemia and Regular breakfast consumption

Anaemia
Variables Mild Moderate  Normal  Pvalue
(n=34) (n=18) (n=320)
Regular
breakfast
consumption
Yes 30 14 244
(88.2%)  (77.8%)  (76.3%)
4 o 76 0.532
No (11.8%) *222%) (5389

There was no significant correlation of regular
breakfast consumption with anemia.
Discussion
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The present study was planned to evaluate the
prevalence of anaemia in school going children and to
know the influence of factors like sex, socioeconomic
status and diet in case of anaemia.

The age group studied was similar to the study done by
S Mutthayya et al. Male: Female distribution was similar
to all other studies quoted, with males being predominant
in number. Out of total 372 children, 40 children (10.75%)
who had anemia were aged 10-15 years, with the other
12 children (3.2%) being aged 5-10 years. This can be
attributed to the increased demands during the pubertal
growth spurt [3].

The prevalence of anaemia in our study was almost
similar to that in study by Mutthayya et al. WHO study
has included children worldwide where prevalence was
25.4% . In study by Djokic et al, most of children studied
were non vegetarians. In our study there was improvement
in prevalence rate i.e. 13.9%, similar to study by S
Mutthayya et al. The reason for this low prevalence
would be the regular deworming and Iron and Folic acid
supplementation by the School Authorities since 2003. In
combination with these interventions, the consumption
of a simple rice-based lunch supplying roughly 300-400
kcal/day may not only improve the overall nutritional
status of school aged children, but also contribute a small
amount of iron each day [9].

It was found that prevalence of anaemia was more in
children with low BMI and was similar to study by Djokic
et al. This shows that anaemia is influenced by nutritional
status of the children. Pallor was the predominant clinical
manifestation in those with anaemia.

Conclusion

The overall prevalence of anaemia in our study was
less as compared to other Studies; however, iron deficiency
state was significantly present as detected by Low
serum ferritin levels. Major factors which influence the
prevalence of anaemia were nutrition and socioeconomic
status. The overall improvement in prevalence of anaemia
in school aged children could be attributed to regular
deworming and Iron and Folic acid supplementation
by the School Authorities and counseling to the parents
through proper channel.
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