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Introduction:-
Childrenoftodayarethecitizensoftomorrow. Thecomprehensivehealthcaretowardstheadequategrowthanddevelopm
entofchildrenplayavitalroleinprogressofthenation. Growthanddevelopmentarephenomenonpeculiartochildren.Gro

wthreferstoincreaseinsizeanddevelopmentreferstoincreaseinskillandfu nctions.lschoolagechiIdrenarethoseagedb
etweenof5-
15years.Malnutritionduringthisagecanslowthephysicalandmentaldevelopmentofchildandeffectsarelifelong.Stunti
ngisresponsibleforlong-
termconsequencessuchasimpairmentofintellectualachievementandpoorperformanceinschool,alsodecreaseinadult

bodysizeandfurtherleadingtoreducedcapacitytowork. 2

Normallychildrenresidingathomehavetheirparentsandrelativestotakecareoftheiremotionalandnutritionalneeds.Bu
tsomeofthechildrenaredisadvantagedbecauseoftheparentaldeathortheyareunabletotakecareoftheirchildren.ChildC
areinstitutions(CCI’s)arethosefacilitiesrecognizedunderJuvenileJustice Actforprovidingcareandprotectiontochildr

en,whoareinneedofsuchservice. CCI’sincludesorphanages,childrenhome,observationho meetc. SThosechildrenresi
dinginhomeeventhoughtheyhaveparentsorotherrelativestotakecareoftheirneedsstillthereishigherprevalenceofmal

nutrition4,maybebecauseofeducationalIy, sociallyandeconomicalbackwardnessofparents,unawarenessofnutrition
alfacts, foodtaboosandfoodhabitsetc. WhereasinCCI’stheremaynotbeindividualattention, lackofemotionalsupporta
ndlackofsupervisionofeatinghabitsduetoinadequatestaff.Poorpersonalhygieneandovercrowdingmayleadtorepeate

dinfectionsorinfestations.FoodprovidedtochiIdrenmaylackinnutritivevalue.5AIIabovefactorstogethermayleadtode
creasedfoodintakeordecreasedabsorptionofnutrientsleadingtomalnutrition.Ourstudyareabeingoneofthebackwardd
istrictsandstudiesamongunderfivechildrenhaveshownhigherprevalenceofmalnutrition,butthestudiesamongschool
agechildrenarelackingespeciallyamongthoseresidinginCCI’s. Asmalnutritionisknowntoaffectalltheschoolagechild
renandifthestudyisdoneonlyamongchildrenresidinginCClthentheobtainedburdenofmalnutritioncan’tbedecidedwh
etheritwasbecauseofplaceofresidenceorthehigherburdeninthestudyareaitself.Hencehavingacomparisongroupwhic
hrepresentsthechildrenresidingintheirhome(attendingnonresidentialschool)isimportantandconsideredinthestudy.

ReviewofLiterature:-
Institutionalizedcareisnottheidealsettingforchildrentogrowupbutthecircumstanceswillleadtomanychildrenbeingoblige
dtostayintheinstitutions(CCI’s). Thesechildrenhavearighttogoodnutrition,bothtomaintaintheirhealthandtoallowthemto
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growintohealthyadultsbutmanychildrenlivingininstitutionalizedcarewereconsistentlyathighriskofundernutritionand/o
rmicronutrientdeficiencies.Withfewexceptions,mostlyofolderchildren,childrenlivingwithininstitutionalizedcareweres
ignificantlybelowstandardsforgrowth,dietandmicronutrientstatusandwereoftenbelowcomparisongroupsoftheircommu

nitypeers.6

Variousanthropometricparameterslikeweightforage,heightforage,weightforheight,midarmcircumferenceetcexiste
dforassessingthenutritionstatusofchildren. Inthatmidarmcircumferenceismainlyusedforchildrenbelow5yearsofage
.Wweightforageisinadequateformonitoringgrowthbeyondchildhoodduetoitsinabilitytodistinguishbetweenrelative
heightandbodymass,henceBMIforageshouldbeusedascomplementtoheightforage(stunting)intheassessmentofthin
ness,overweightandobesityinschool-agedchildren.

shtoknowthe

AstudydonebyAIauddinChowdhuryBetaI inDhakacity,Banglade
Nutritionalstatusofchildreninorphanagerevealedthat60.3%ofthechildrenwere malnourishedintheorphanage, int
hat43.1%weremild,16.8%moderateand0.4%severemalnutrion. ThestudyconcludedthatMalnutritionishighlyprevalenta
mongchildrenandadolescentsunderresidentialcareandstudysuggestedforearlyidentificationandintervention.

AstudydonebyShukIagetaIinSaIem,Chennai, Indiatoknowthephysicalhealthstatusofchildreninorphanagerevealedthat5
7.7%ofthechildrenweremalnourished,50%ofthemwerehavingdentalcaries,83%haddandruffs,25%hadpediculosis,1.96
%hadBitot’sspot,33.5%hadgingivitis.Studysuggestedthemeasureslikeperiodicassessmentoforphanagechildren,campst
ocreateawarenessregardingimportanceofgrowthanddevelopmentandrehabilitationprogram

AstudydonebyLonelOMAetaIinJammuandKashmirtoknowthehealthandnutritionalstatusoforphanchiIdrenlivinginorph
anagesrevealedthat33%ofchildrenweremalnourished.53%childrenwerehavingoneorothersigns/symptomsofmalnutriti
on.Thosesigns/symptomsweredispigmentationofhair,xerosisofskin,spongybleedinggums, mottleddentalenamel,cheilo
sisetc.studyalsorevealedthatdietaryintakewasincompleteordeficientforallnutrients,poorplanningofmenus,hygieniccon
ditionsoftheseorphanchildrenwasalsofoundtobepoor.

Objectives:-
1.Assessingthenutritionalstatusofschoolagechildrenresidinginchildcareinstitution
2.Comparingthenutritionalstatusofchildrenresidinginchildcareinstitutionswiththoseresidingintheirhome

MaterialandMethods:-
AcrosssectionalstudywasconductedduringAugust2021toSeptember2021afterobtainingEthicalapprovalfromtheinstitut
ionalethicalcommitteeofourcollegeandobtainingpermissionfromtherespectiveauthoritiesofschoolandchildcareinstituti
on.Oneofthechildcareinstitutionlocatedinthedistrictistakenbasedonfeasibilityandavailabilityofthechildrenduringstudy
period.Theselectedchildcareinstitutionisanongovernmentalchildrenhomeforboysandgirlscoveredunderjuvenilejustice
act2000.Atotalof156childrenwereresidinginthatinstituteduringthestudyperiodandallthechildrenwereincludedinthestud
y.Aprivatenon-

residentialschoolwasselectedfromthesamedistrictrandomly. Allthechildrenattendingtheschoolphysicallyduringthevisit
swereincludedinthestudy. Atotalofl11childrenwereincludedfromtheprivateschool. Thestudywasoriginallyintendedforc

hildrenstudyingfrom 18t-10Mstandard(s-

16years)butasduringthestudyperiodonIy7thtolOthstandardstudentswereavaiIableinschooI/CCI becauseofpandemichen
ceonlythosewerestudied.

Assentfromthechildrenandwrittenconsentfromtheguardianwasobtainedforthestudy. Datawasobtainedthroughapre-
designedandpre-
testedquestionnairebyinterviewingthestudentsandtheguardianandbyexaminingthechildren.Questionnaireincludeddem
ographicinformationlikeage(completedyearsandmonth),sex,religion,typeofdiet,placeofresidenceetc.Clinicalexaminati
onwasdonetolookforthenutritionaldeficiencysignslikepallor,bitot’sspot,cornealxerosis,angularstomatitis,bleedinggum
setc. Anthropometricmeasurementswasdonebyusingtoolslike, heightmeasuredbystadiometertothenearestlcmandweigh

tmeasuredbyweighingmachinetothenearest100gm.BMlIcalculatedusingtheformulaBMI=weightinKg/(heig htinmetre)2
.Childrenwereclassifiedasseverethinness(<-3SD),thinness(<-2SD),normal(-

2SDto+1SD),overweight(>+1SD)andobesity(>+2SD)basedontheWHOgrowthstandardsasperBMIforage(2007referen
ce).ChildrenwerealsoclassifiedasstuntedandnormalbasedonheightforagecriteriaofWHO2007reference. Stuntedarethos
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e<2SDofheightforageandseverestuntingarethosewithheightforage<3SD.Datawasenteredinexcelsheetandwasanalyzed
usingSPSSsoftwareandispresentedinsuitabletabularform.Categoricaldataispresentedinpercentages.Chi-
squaretestwasusedtocomparethenutritionalstatusbetweenthetwogroupsandp<0.05wasconsideredsignificant.

ObservationsandResults:-

Atotalof267childrenwereincludedinthestudy, inthat156werefromchildcareinstituteand111werefromprivatenon-
residentialschool. Asshownintablel; Amongthe267childrenstudied102(38.2%)werefemalesand165(61.8%)weremales. Ther
ewasnosignificantdifferencegenderdistributionamongboththestudygroups, inprivateschool36%werefemalesand64%werem
ales,inChildcareinstitution39.7%werefemalesand60.3%weremales. MajorityofthestudyparticipantswerebelongingtoHindu
religion(91%), TherewassignificantdifferenceinReligionwisedistributioninboththegroups. InPrivateschoolgroup10.8%were
ofMuslimreligionandnonebelongingtoChristianreligionbutinChildcareinstitutiongroup0.6%wereMuslimand7.1%wereChr
istianreligion. Thestudyparticipantswerebelongingtothell-
16yearsofageinboththegroups.Meanageoftheprivateschoolgroupwas13.94years(SD-1.49)anditwas14.42years(SD-
1.01)inchildcareinstitutiongroupthedifferencewasstatisticallysignificant.5-
10yearsagegroupwasnotstudiedasduetothepandemicand
governmentregulationsduringthestudyperiodtheywerenotavailableattheschooloratchildcareinstitutions.InChildcareinstituti
ongroup92.9%wereconsumingmixeddietwhereasinprivateschoolgroup53.3%wereconsumingmixedand47.7%werevegetar
ians,thedifferenceintypeofdietwasstatisticallysignificant.

Tablel:- Distributionofchildrenbasedonsocio-demographiccharacters.

Socio-Demographiccharacters Privateschool CClI Total pvalue
Gender Female 40(36.0%) 62(39.7%) 102(38.2%) 0.539
Male 71(64.0%) 94(60.3%) 165(61.8%)
Religion Hindu 99(89.2%) 144(92.3%) 243(91.0%) <0.001
Muslim 12(10.8%) 1(0.6%) 13(4.9%)
Christian 0(0.0%) 11(7.1%) 11(4.1%)
Age 11 12(10.8%) 0(0%) 12(4.5%) <0.001
12 11(9.9%) 5(3.2%) 16(6.0%)
13 11(9.9%) 26(16.7%) 37(13.9%)
14 24(21.6%) 42(26.9%) 66(24.7%)
15 43(38.7%) 64(41.0%) 107(40.1%)
16 10(9.0%) 19(12.2%) 29(10.9%)
Typeofdiet Mixeddiet 58(52.3%) 145(92.9%) 203(76.0%) <0.001
Vegetarian 53(47.7%) 11(7.1%) 64(24.0%)

AsshowninTable2overallonly57.3%childrenwerehavingnormalnutritionalstatusbasedontheirBMIforage. Therewasstatistic
allysignificantdifference(p<0.001)innutritional
statusamongboththegroups.Inchildcareinstitutiongroup28.2%werehavingthinnessand8.3%werehavingseverethinnesswher
easinprivateschoolgroup14.4%werehavingthinnessand3.6%werehavingseverethinness.Overweightandobesitywere16.2%a
nd9%respectivelyinprivateschoolgroupwhereasinchildcareinstitutiongroupoverweightwas4.5%andobesitywas1.3%.

Table2:- Distributionofchildrenbasedonnutritionalstatus(BMIforage).

Nutritionalstatus(BMIforage) Privateschool CClI Total

Obesity 10(9.0%) 2(1.3%) 12(4.5%)

OverWeight 18(16.2%) 7(4.5%) 25(4.5%)

Normal 63(56.8%) 90(57.7%) 153(57.3%)

Thinness 16(14.4%) 44(28.2%) 60(22.5%)

SevereThinness 4(3.6%) 13(8.3%) 17(6.4%)
- Total 111(100.0%) - 156(100.0%)- 267(100.0%)

Asshownintable3,atotalofl4.7%ofthechildrenwerestuntedinCClgroupinthat3.2%werehavingseverestuntingand11.5%mod
eratestunting. Inprivateschoolgroupatotalof10.8%werestunted,inthat7.2%werehavingmoderatestuntingand3.6%werehavin
gseverestunting. Therewasnostatisticallysignificantdifferenceinstuntinginboththegroups(p-0.497)
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Table3:- Distributionofchildrenbasedonnutritionalstatus(Heightforage)
Nutritionalstatus(heightforage)Privateschool CClI

Normal
Stunting

Severestunting

Total111(100.0%)156(100.0%)267(100.0%)

99(89.2%)
8(7.2%)

4(3.6%)

133(85.3%)

1

8(11.5%)

5(3.2%)

Total

232(86.9%)
26(9.7%)

9(3.4%)

AsshowninTable4,inChildcareinstitutegroup22.4%ofchildrenwerehavinglackoflusterinhairswhereasinPrivateschoo
lonly0.9%werehavinglackoflusterandthethisdifferencewasstatisticallysignificant. InChildcareinstititutel.3%wereha
vingdyspigmentationofhairwhereasinprivateschoolnonewerehavingdyspigmentation. Therewasstatisticallysignifica
nthigherfacialdepigmentationandpallorinchildcareinstitutiongroupcomparedtoprivateschool.10.9%werehavingconj
unctivalpallorand?.7%werehavingdepigmentationonfaceinCClgroupwhereasinPrivateschoolgroupnonewerehaving
dyspigmentationand5.4%werehavingpallor.1(0.9%)childwashavingatrophicpapillaeinprivateschoolgroupand1(0.6

%)childwashavingblackpigmentation. Inprivateschool90.1%ofthechildrenwerehavingnormalteethcomparedto75.6

%childreninChildcareinstitutionanddifferencewasstatisticallysignificant.InCC13.2%werehaveteethwithattrition,5.8
%withdentalcariesand15.4%werehavingmottledenamel.InPrivateschool6.3%werehavingdentalcariesand3.6%were
havingmottledenamel.InCClgroup1(0.6%)childwashavingpyorrheaand2(1.3%)werehavingrecessionofgums,inpriv
ateschoolallwerehavingnormalgums.Drynessofskin(xerosis)wasseenin19.9%ofchildreninCClandonly7.2%ofchildr
eninprivateschool,thedifferencewasstatisticallysignificant.OnlyonechildinCClwashavingknockedkneesuggestiveof
rachiticchangewhereasinprivateschoolnonewerehavinganysignssuggestiveofrickets.28.8%ofthechildreninCClgrou
pwerehavingpallorinnailsand4.5%werehavingkolonychiaalongwithpallor. Thesefindingsweresignificantlyhigherco
mparedtoprivateschoolgroupwherel7.1%werehavingpallorand1.8%koilonychias

Table4:- Distributionofchildrenbasedontheirphysicalexaminationfindings.

Physicalexaminationfindings Privateschool CClI Total pvalue
Hairs Dyspigmentation 0(0.0%) 2(1.3%) 2(0.7%) <0.001
Lackofluster 1(0.9%) 35(22.4%) 36(13.5%)
Normal 110(99.1%) 119(76.3%) 229(85.8%)
Face Diffusedepigmentation 0(0.0%) 12(7.7%) 12(4.5%) 0.002
Pallor 6(5.4%) 17(10.9%) 23(8.6%)
Normal 105(94.6%) 127(81.4%) 232(86.9%)
Tongue Atrophicpapillae 1(0.9%) 0(0.0%) 1(0.4%) 0.34
Blackpigment 0(0.0%) 1(0.6%) 1(0.4%) 7
Normal 110(99.1%) 155(99.4%) 265(99.3%)
Teeth Attrition 0(0.0% 5(3.2% 5(1.9% 0.00
) ) ) 3
Caries 7(6.3%) 9(5.8%) 16(6.0%)
Mottled 4(3.6% 24(15.4%) 28(10.5%)
)
Normal 100(90.1%) 118(75.6%) 218(81.6%)
Gums Pyorrhoea 0(0.0%) 1(0.6%) 1(0.4%) | 0.34
Recessionofgums 0(0.0%) 2(1.3%) 2(0.7%) 0
Normal 111(100.0%) 153(98.1%) 264(98.9%)
Skin FollicularHyperkeratosi 1(0.9%) 0(0.0%) 1(0.4%) 0.00
S 8
Xerosis 8(7.2%) 31(19.9%) 39(14.6%)
Normal 102(91.9%) 125(80.1%) 227(85.0%)
Rachiticchange Knockknees 0(0.0%) 1(0.6%) 1(0.4%) 0.39
S Nil 111(100.0%) 155(99.4%) 266(99.6%) 8
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Nails Koilonychia 2(1.8% 7(4.5% 9(3.4% | 0.03
) ) ) 1
Pallor 19(17.1%) 45(28.8%) 64(24.0%)
Normal 90(81.1%) 104(66.7%) 194(72.7%)
Discussion:-

Inthepresentstudyoverallprevalenceofthinness&severethinnesswas22.5%and6.4%respectivelywhichwassimilartothest
udydonebyMasthiNRlletal,whereitwa520.9%and9.1%.Butoveralloverweig htandobesitywashigherinourstudy,itwas9

%butinthestudydonebyMasthiNRlletalitwa55.7%.itwasclearlyevidentinthepresentstudythatundernutritionwashigheri
nthechildreninchildcareinstitutionandovernutritionwashigherintheno
residential/privateschool.HigherprevalenceofthinnessinChildcareinstitutionmaybebecauseoflackofparentalcareandatt
entionthatnormallyachildrequiresforconsumptionofproperfood.Higherprevalenceofoverweightandobesityamongthepr
ivateschoolgroupcanbebecauseofCOVIDIlockdownhencedecreasedphysicalactivityamongthechildrenandalsomaybeha
vinganaccesstojunkfoods.

Inthepresentstudyoverallprevalenceofstuntingwas13.1%whichwaslittlelessercomparedtothestudydonebyM asthiNr11
etalinwhichitwas19.3%.thedifferencemaybeduetothedifferentagegroupstudied. Therewasnosignificantdifferenceinstu
ntingamongboththegroupsinourstudy.Asstuntingindicateschronicmalnutrition,ourstudyfindingmayhighlightthatnutriti
onstatusonlongerrunmaynotbejustdependentonplaceorresidencebutinfluencedbysomanyotherfactors.

Inthepresentstudy33.3%childrenwerehavinganaemia(basedonnailpallorandkiolonychia),findingsweresimilartothestud

ydonebySrivatsavAlZetalinthatstudyanaemiaprevalencewas37.5%. inthepresentstudytheanaemiawassignificantlyhigh
erinchildcareinstitutiongroupindicatingthatbetternutrition(ironrichfood)inthoseresidingintheirhome.

InthepresentstudyO.G%werehavingrachiticchangesandthefindingsweresimiIartothestudydonebySrivatsavAlZetaIinwh
ichitwas0.8%.Differenceinprevalenceofricketsamongboththegroupscan’tbemadeasprevalenceislowhencethesamplesi
zeisinadequatefordifferentiationunderthelowprevalence.

InthepresentstudyG%chiIdrenwerehavingdentalcaries,findingsweredifferentfromthestudydonebyShivaprakashl?’etalst
udy,inwhichdentalcarieswasseenin28.3%children.Ascariesislesserinourstudyitmaybebecauseofhigheragegroupinours

tudyco mparedtoShivaprakash13etalstudyinwhichonIy6—
12yearswasusedanditwasseenthatdentalcariesdecreasedwithagefrom6-
12years. Therewasnosignificantdifferenceincariesinboththegroupsinourstudy.Mottledenamelinourstudy(10.5%)waslit

tlehigherco mparedtostudydonebyShivaprakashlSetaI(B.g%),itmaybebecauseofhig herageinourstudyandalsothestudyd
istrictisknownforbeinganendemicareaforfluorosiswithmanywatersourceshavinghighfluorinecontentthantherecommen
dedguideline.Highfluorideinthewatercanalsobeoneofthereasonforlowprevalenceofdentalcariesinthestudya

VariousstudieshaveshownprevalenceofVitaminAdeficiencytobel-
5%inschoolagechildrenbutinourstudynonehaveshownVitaminAdeficiencysignslikebitot’sspotorcorneal/conjunctivalx
erosis.ItmaybeindicatorofdecreasingVitaminAdeficiencydisorderwithfunctioningVitaminAprophylaxisprogramme.

Presenceoflackoflusterofhairs,facialdepigmentation,skindrynessalladdstothefindingsofoverallundernutritionamongth
echildrenandpresenceofthesesignificantlyhigheramongthosechildreninchildcareinstitutioncomparedtothoseinnonresid
entialschoolhighlightsthatundernutritiontobehigherinchildcareinstitution.

Limitations: Asthestudyparticipantsinprivateschool(nonresidentialschool)includedonlythoseattendingoffline/physical

classduringthestudyperiod.Findingsmaydifferinthoseattendingonlineclassesifthecharactersofthosestudentsaredifferent
.Studyfindingscan’tbegeneralizedtothe5to 1 0yearsagegroupchildrenasinourstudywecouldn’tincludechildrenfromthata

gegroupbecauseofunavailability(governmentpolicyaspandemicresponse)

Conclusion:-

Malnutritioncontinuestobehighprevalentamongtheschoolagechildren.Undernutrition(thinnessandseverethinness)ismo
resoprevalentamongthosechildrenresidinginchildcareinstitutioncomparedthoseresidingintheirhomeandovernutrition(o
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verweightandobesity)amongthoseresidingintheirhome.Stuntingalsocontinuestobeaproblemamongschoolagechildrena
ndtherewasnodifferenceinitsoccurrenceamongthoseinCClandnonresidentialschool. Anemia(pallor),dentalcaries, mottl
edenamel, hairswithlackoflusterarethecommonnutritionalrelated(deficiency/excess)signsobservedamongtheschoolage
children.MostofthenutritionalrelatedsignsweresignificantlyhigherinchildrenresidinginCClcomparedtothoseresidingin
theirhome

Summary:

Schoolagechildrenareanimportantassetofanycountry. Malnutritionduringthisagecanslowthephysicalandmentaldevelop
mentofchildandeffectsarelifelong.ChildrenresidinginChildcareinstitutionmaybeatmoreriskofmalnutritionbecauseoflac
kofparentalcareandsupport.Hencethestudywasdonewiththeobjectiveoffindingthenutritionalstatusofschoolagechildrenr
esidinginchildcareinstitutionandcomparingthestatuswiththosechildrenresidingintheirhome. Acrosssectionalstudywasd
oneinoneofthechildcareinstitutionandinoneprivatenonresidentialschool,allchildrenavailableduringthevisitswereinclud
edinthestudy.Datawascollectedbyinterviewingthechildrenandguardianandalsobyexaminingthechildren.Inchildcareinst
itutiongroup28.2%werehavingthinnessand8.3%werehavingseverethinnesswhereasinprivateschoolgroup14.4%wereha
vingthinnessand3.6%werehavingseverethinness.Overweightandobesitywere16.2%and9%respectivelyinprivateschool
groupwhereasinchildcareinstitutiongroupoverweightwas4.5%andobesitywas1.3%.Atotalof14.7%ofthechildrenwerest
untedinCClgroupinthat3.2%werehavingseverestuntingand11.5%moderatestunting. Inprivateschoolgroupatotalof10.8
%werestunted,inthat7.2%werehavingmoderatestuntingand3.6%werehavingseverestunting. Anemia(pallor),dentalcari
es,mottledenamel, hairswithlackoflusterarethecommonnutritionalrelatedsignsobservedamongtheschoolagechildren.M
ostofthenutritionalrelatedsignsweresignificantlyhigherinchildrenresidinginCClcomparedtothoseresidingintheirhome.
OurstudyfindingsuggeststhechildreninChildcareinstitutionaremorevulnerableforthinnessandmicronutrientdeficiencies
comparedtothosechildrenresidingintheirhome.Ourstudyrecommendsformorefocusonnutritionalaspectsamongthescho
olagechildrenespeciallythoseresidinginchildcareinstitution.
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