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ABSTRACT
Background

At present there is no data available on reduced vision and refractive errors in school
children of far western Nepal. So, school screening records were used to obtain data
useful for planning of refractive services.

Methods

Data are provided from school screening conducted by Geta Eye Hospital during
February/March 2008. The cases with complete data sets on visual acuity, refractive
error and age were included and analyzed using computer software.

Results

0Of 1165 children (mean age 11.6+2.5 years) examined, 98.8% (n=1151) had uncorrected
visual acuity of 6/9 and better in at least one eye whereas 1.2% (n= 14) had acuity 6/12
and worse in both eyes. Among them, either eye of 9 children improved to 6/9 and
better with correction. However, visual acuity was 6/12 and worse in both eyes of 5
children even after correction. There were 24 children with refractive errors (myopia,
1.54%; n= 18 and hypermetropia, 0.51%; n=6) in at least one eye. The spherical
equivalent refraction was not significantly different with age and gender.

Conclusions

The incidence of reduced vision and refractive errors among school children of this
semi rural district were low.
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INTRODUCTION

SchoolvisionscreeningisconductedinNepalbyNepal
NetraJyotiSanghthroughvariousEyeHospitalstoidentify
childrenwithvisionproblemsandofferthemthecorrective
measures.”'°Aftereyeexaminationthesechildrenwere
providedcorrectiveglassesatnocost.Generallychildren
arenotawareabouttheirvision problems, especiallyif
theproblemexistssinceearlychildhoodorthevisionis
reducedinoneeyeonly.Evenwhentheyareaware,they
mightnotreport.Thiswayvisionproblemamongchildren
cangoundetected.Thusscreeningprogramsarehelpful
in identifying children with reduced vision. Reduced
visionduetorefractiveerrorisaseriousproblemamong
schoolagechildrenandifnotcorrectedintimecanlimit
theirclassroomperformanceandeconomicprospectin
laterlife.'*Thelargestproportionofreducedvisiondueto
refractiveerrorsworldwidehasbeenreportedfromurban
areasinsouth-eastAsiaandChina.'’However,allcountries
insouthAsiaandChinadonotsharesimilarprevalenceof
reducedvisionandrefractiveerrors.>>1"121218|naseries
ofstudiescalledRefractiveerrorstudyinchildren(RESC)
largeproportionofchildrenwithreducedvision(6/18or
worse)wereduetorefractiveerrorswerereportedfrom
China (94.9%)° followed by India ( 61%)* and Nepal
(56%)."

Studiesreportedmyopiaprevalenceof1.2%inNepal,"
4.1%inIndia*and 14.9%inChina."®WithinNepal,studies
amongschoolchildrenfromKathmandureportedhigher
prevalence of refractive errors, 8.1% (myopia= 4.3%;
astigmatism=2.5%andhypermetropia=1.3%),818.6%"'
and21.8%'*comparedtothosefromoutsideKathmandu.
*"Weassumedlowprevalenceofrefractiveerrorsamong
schoolchildreninKanchanpur.Thelowprevalencewas
assumed in view of the rural location of Kanchanpur
district.

The aim of this study was to elucidate the incidence of
reducedvisionandrefractiveerrorsamongschoolchildren
fromKanchanpurdistrictofFarWesternNepalaccording
to their types and relationship with age and gender.

METHODS

This is a retrospective descriptive study on reduced
visionandrefractiveerrorsamongschoolchildrenfrom
KanchanpurdistrictofFarwesternNepal. Thedatawere
collected by amobileteam of Geta Eye Hospital within
schoolpremisesduringitsregularschoolvisionscreening.

0f4000schoolchildrenscreenedduringFebruary/march
2008,only1165hadcompletesetofdataonvisualacuity,
refraction,ageandgenderwerethusincludedinthisstudy.
Otherrecordsthatlackedinformationonvisualacuity,

refractionand age were notincludedinthe study. The
children enrolledin grade 1to 10 from 3 schools were
included in the study.

Thepublicschoolsaccessiblebyroadswereselectedfor
thescreening.Thescreeningprogramwasconductedin
collaborationwitheducationandpublichealthofficesinthe
district.Screeningteamconsistedofanoptometristandan
assistant.Thetestsincludedmeasurementofvisualacuity,
anteriorsegmentevaluation,noncycloplegicrefraction
anddirectophthalmoscopy.Anassistantassessedvisual
acuity with a Snellens’vision chart at 6 meter distance
usingdaylightfrom10amto4pm.Acuitywastestedfor
eacheyeseparately.Anoptometristperformedallother
tests.Anteriorsegmentwasassessedbyafocusabletorch.
Retinoscopy was performed among all children at 50
centimeterswithchildren’seyesfixatedonvisionchartat
6meters.Aretinoscopicreflexwasquicklyswipedacross
pupillaryareawithastreakretinosocpe(Heine,Germany).
Subjectiverefractionwithtrialframewasperformedonly
ifretinoscopysuggestedrefractiveerrors,and/orvisual
acuitywaslessthan6/6.0phthalmoscopywasperformed
incasessuspectedofposteriorsegmentabnormalities.
Glasseswereprescribedandprovidedbyanoptometrist
tothosewhoneeded.Childrenwith prescriptionof0.5
Dioptersphericalequivalentrefractionandmoreineither
eyewereprescribedglasses.Antibioticeyedropsand/or
ointmentswereprovidedwheninfectionswereobserved,
like conjunctivitis.Childrenwith all other pathological
conditionswerereferredtoGetaEyeHospitalforfurther
evaluation.Registrationofallchildrenwasdonewiththe
helpofclassteachersandstudentvolunteers.Institutional
permissionwas obtained forthe use of thedataforthe
study.

The data were analyzed using SPSS (17.0) computer
software.Datawerepresentedintheformoftables.The
eyes with uncorrected visual acuity 6/12 and worse
werecategorizedashavingreducedvision.Myopiaand
hypermetropiawerediagnosedforeyeswithprescription
of 0.5 D spherical equivalent and more. The Spherical
equivalentrefraction(SER)wascalculatedbydividingthe
cylindricalprescriptionby2andaddingittothespherical
prescription. Any eye with +0.75 cylinder Diopterand
morewasconsideredto haveastigmatism.Achild was
myopic if one or both eyes had myopia; hyperopic, if
oneorbotheyeshadhyperopia, providedtherewasno
myopiaintheothereyeandemmetropicifbotheyeshad
emmetropia.Similarly,achildwithastigmatisminoneor
both eyes was considered to have astigmatism.

RESULTS

Among 1165 recordsanalyzed, there were43.9% boys
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and56.1%girls.Theparticipantincludedrangedfrom5
to19yearsofagewithlowestnumberofparticipantswere
in5and 19 (h=1) year age group and highest number
in12(n=170)yearagegroup.Thelargestproportion of
children, 13.2% (n=154) were in grade 7 and smallest
proportion 0.77% (n=9) in grade 10. In other grades
fairlyevendistributionofchildrenrangingfrom63to 154
werefound.Thelargestcaste/ethnicgroupwasChhetri
(27.1%), followed by Dalit (25%), Brahmin (23.2%) and
Tharu (12.5%).

VISUAL ACUITY

Altogether2330eyesof1165children(meanage11.6+2.5
years)wereevaluated.Uncorrectedvisualacuitywas6/9
andbetterinatleastoneeyeof98.8%(n=1151)children
(table 1). The uncorrected visual acuity in right eyes
ranged from6/6to 3/60andin lefteyesitranged from
6/61t05/60.With correction,99.57% (n=1160) children
obtainedyvisualacuityof6/9andbetterinatleastoneeye
andnoneofthechildrenhadworsethan6/60inbotheyes.
Uncorrectedvisualacuity6/12andworsewerepresent
in both eyes of 1.2% (n=14) and one eye of 8 children.
Altogether22childrenaged10to16yearshaduncorrected
visualacuity6/12andworse(reducedvision)inatleast
one eye. Among them, visual acuity improved to 6/9

or better in at least one eye of 64.28% (n=9) children.
However, visualacuity did notimproveto6/9 or better
in both eyes of 0.42% (n= 5) children. A significant
correlationbetweenuncorrectedvisualacuityinrightand
left eyes (r=0.68; p<0.0001) was observed.

Table 1. Distribution of uncorrected and corrected
visual acuity

. . Uncorrected visual Corrected visual
Visual acuity

acuity, No. (%) acuity, No. (%)
Both eyes 56/9 1143 (98.1) 1153 (98.96)
One eye 26/9 8(0.68) 7 (0.6)
Bettereye >6/12to<6/18 6(0.51) 4(0.34)
26/24 to < 6/60 7 (0.6) 1(0.08)
<6/60 1(0.08) 0(0.00)
Total 1165 (100) 1165 (100)

REFRACTIVE ERRORS

Refractiveerrorswerepresentinatleastoneeyeof2.06%
(n=24)andbotheyesof1.45%(n=17)children.Myopia
was present in 1.54% (n= 18) and hypermetropia in
0.51%(n=6)children(table2).Thesphericalequivalent
refraction (SER) for both eyes was within -4.0 to +4.5
Diopters.Oftheeyeswithrefractiveerrors,63.6%(n=28)

werewithin+2.0D.Asignificantcorrelationwasfound
betweensphericalequivalentrefractioninrightandleft
eyes (r=0.90; p< 0.0001). Astigmatism was presentin
either eye of 0.6% (n=7) children.

Table 2. Distribution of refractive errors

Eye Refractive status Children No. (%)
Both eyes Emmetropia 1141 (97.9)
One eye Myopia 2(0.17)
Both eyes Myopia 16 (1.37)
One eye Hypermetropia 5(0.43)
Both eyes Hypermetropia 1(0.08)

Total 1165 (100)

EFFECT OF AGE AND GENDER

Refractiveerrorswerepresentamongchildrenbetween
7to16yearswiththelargestproportion,among15year
olds. Six out of 89, 15 year old children had refractive
errors (myopia= 5; hyperopia=1). Children from 7 to
15yearswereonlytakenfortheassociationtest.Theage
wasnotassociatedsignificantlywithsphericalequivalent
refractioninright(X2,p=0.53)andlefteyes(X? p=0.11).
GenderwasalsonotassociatedsignificantlywithSERin
right (X?, p=0.41) and left eyes(X?, p= 0.44).

DISCUSSION
Visual acuity

Themajorityofschoolchildrenhadnormal/nearnormal
uncorrectedvisualacuity.Theproportionofuncorrected
reducedvisionwasslightlylowerthanthatreportedin
easternNepal(2.9%)."IneasternNepal 138outof4803
childrenhadvisualacuity6/12andworseineithereye.
Contrarytothesereports,largerproportionsofchildren
with uncorrected reduced vision were reported from
Kathmandu.®™'©The incidence of corrected reduced
vision in this study was similar to that reported from
Kathmandu®'*'andeasternNepal.'' In eastern Nepal
65 out of 4803 children had reduced vision even after
correction.Thereducedvisionevenaftercorrectionmust
be due to causes other than refractive errors.

Refractive errors

Refractive errors among school children in this south
western district of Nepal were low and comparable to
thatreportedfromeasternNepal(2.6%).!" Inthisstudy,
majority of the eyeswith refractive errors were myopic
whereasmajorityoftheeyeswerehyperopicinthestudy
from eastern Nepal."' The reason for not finding many
children with hyperopia might be under detection of
hyperopiainthisstudyasfullrefractionwasperformed
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onlyineyeswithbelownormalacuity. Anotherreason
mightbethatcycloplegicrefractionwasnotperformed.
The prevalence of myopia has been reported to vary
betweenpublicandprivateschoolchildren.*®Lower
educationalpressureamongpublicschoolchildrenand
rigorousschoolingamongprivateschoolchildrenhave
beendiscussedasthereasonfortheobserveddifferences
inrefractiveerrorprevalencebetweenprivateandpublic
schoolchildren.Thefactthatonlypublicschoolchildren
wereincludedinthisstudymightsuggestreasonforlower
prevalenceofrefractiveerrorsobserved.Oftheeyeswith
reduced vision, almost 2/3 (64.28%) improved with
refractivecorrectionwhichwassimilartothatreported
in other studies in Nepal (56%)'"" and India (61%)°.
However,thecriterionusedfordefiningreducedvision
duetorefractiveerrorinthisstudywasdifferentthanthat
usedinstudiesfromeastern Nepaland Kathmandu.In
thisstudy,refractiveerrorwasthecauseofuncorrected
reducedvisioninaneyeimprovingbyatleast2lineswith
correction.InstudiesfromeasternNepalandKathmandu,
eyesimprovingto6/9andbetterwith correctionwere
consideredtohavereducedvisionduetorefractiveerror.
Contrarytothesestudies,largerproportionsofeyeswith
reducedvisionduetorefractiveerrorswerereportedfrom
China(94.9%).°Thismightpossiblybeduetomajorityof
theNepaleseethnicgroupsclosertothelndianpopulation.

Effect of age and gender

Studentsof15yearofagehadhighestnumberofchildren
withrefractiveerrorspossiblyduetoexcessivereading.
Children at this age are normally in grade 9 or 10. This
isthetimewhentheyhavetoworkhardertopassschool
boardexams.Thus,excessivereadingduringthisperiod
mighthaveincreasedtheincidence.However,the SER
in rightand left eyes were not associated significantly
withageandgender.Agewasreportedtobesignificantly
associatedwithrefractiveerrorinanotherstudyaswell.”
Yet Anotherstudy reportedssignificantly more myopia
amonggirlsthanboys(P<0.01).20urstudydidnothave
sufficient numbers to make such deductions.

CONCLUSION

Theincidence of reduced vision (1.2%) and refractive
errors (2.06%)amongschool children of this semirural
district were low. Myopia was the dominant type of
refractive errors accounting for more than 2/3of the
refractiveerrors.Mostofthe myopiawasfoundamong
olderagegroup.Asrefractivecorrectioncouldimprove
visualacuityinmajorityofthechildren,effectivescreening
of refractiveerrorscouldhelpreducetheproportionof
reduced vision among school children.
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