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Abdract: The purpose of the study was to estimate the prevalence of ocular morbidity and to assess the effectiveness of the trained teachersin a vison screening
programfor children of age 5-15 yearsattending school in Shimla hills. Trained school teachers measured visual acuity in children usng ETDRSchart. Children
with visual acuity worse than 6/9 in any eye were referred to an ophthamic assitant. Ophthamic assistants prescribed spectacles to children needing refractive
correction and referred children needing further examination to ophthalmologist at IGMC, Shimla. Thirty teachers fromfifteen schoolsenrolled 2,000 childrenin
the study and screened te enrolled childen. Sengtivity was 81.5% and specificity 92.56%. Prevalence of refractive error was 4.2% and the color vison blindness
0.3%. Myopia and Hypermetropia were the most common eye problemsidentified by the ophthalmic assistant. Primary vision screening by teachers can effec-
tively reduced the workioad of ophthalmic assstants. Key words:_Refractive error, vision screening.

INTRODUCTION

Refractive error isan optical defect, intrinsic to the eye which prevents light
from being brought to asingle point focus on the retina, thus reducing vision
Refractive error remains one of the primary causes of visua impairment in
children worldwide*. Childhood blindness and visua impairment are as
important and perhaps more devastating and disabling than adult onset
blindness, because of the long span of life and their permanent effects on the
developing eyes. Refractive errors and more particularly myopia, place a
substantial burden on the individual and society. School-age children
congtituteaparticularly vulnerable group where uncorrected refractive errors
may have a dramatic impact on learning capability and educational

potential?.Prevalence of visual impairment in children varies from aslow as
2.72%in South Africato ashigh as 15.8%in Chile*5.Lessthan 1% prevalence
of refractive errorswasreported in primary school childreninrura Tanzania®
1% in Katmandu’, 14.8% in Maaysia®, 36.7%. The wide including the
targeted study population (population-based or school-based ), methods of
the degrees of myopia, hypermetropia and astigmatism.

To address the issue of blindnessin children, the World Health Organisation
(WHO) recently launched a global initiative, VISION 2020-The Right to
Sight, to eliminate avoidable blindness among children. Myopiais the most
common refractive error in children. High myopia is associated with
potentially blinding conditionssuch asretind tear, retina detachment, macular
degeneration, cataract and glaucoma. The economic costs of correction for
myopia with spectacles, contact lens or LASIK in optometry and
ophthalmology centres amount to billions of dollars'. Strategies to address
theeyehedth of childrenin Indiahavefocused on school eye health programs.
School eye screening programs have been part of the activities of the district
blindness control society (DBCS) activitiessince 1996%. Screening of children
in schoolsismost commonly done by trained school teachers although some
programs utilize ophthalmic assistants and ophthalmologists for primary
screening. Screening school children is arguably the second largest program
of the nationa programsfor control of blindnessin Indiaafter cataract surgery
andiscurrently apriority of the Sarva ShikshaAbhiyan theeducation initiative
of the government. However, studiespertai ning to school screening programs
in India is scarce, especially when compared to evidence for initiatives
addressing age-related cataracts. In this study, we report the effectiveness of
using teachersfor screening for eyedisordersamong children attending classes
15T TO 10" at schools.

MATERIALS AND METHODS

Aim of the study was to estimate the prevaence of ocular morbidity and to
assessthe effectiveness of teachersin avision screening program for children
of age 5-15 years years attending school in Shimla district for North India:
We carried out a cross-sectional study on 2000 students in Shimla district

from Feb to July 2010.Multistage cluster sampling was used to identify the
sample population of School going students in the age range 5-15 years. A
sample size of 2000 was cal culated assuming prevalence of refractive errors
in school children as 30% (confidence level 95%, relative precision 10%
and adesign effect of 2). Thelist of schoolsin Shimladistrict and the number
of studentsin each grade provided by the Directorate of Education. Details
regarding the project were communicated to the principal/head of these
schools through aletter. School Principa was requested to nominate at least
two teachersfor training under the program. Science teacherswere preferred
for the training but this was not an inclusion criterion for training. School
teachers were trained in two training sessions co jointly by the faculty from
Department of Community Medicine and Ophthalmology IGMC, Shimla,
India. Each trained teacher was provided with akit that included visua acuity
cards, ETDRS-chart (Early treatment of Diabetic Retinopathy E chart), a
mesasuring tape for 6 meter distance, aregister to record details of the child
and eyehealth education materia . After completion of thetraining, theteacher
assessed the visua acuity of each child in the school using an ETDRS chart
a 6 meters distance. Criteria for classification of visual impairment were
visual acuity lessthan 6/9.Thevision of theright eyewastested first followed
by the left and the results immediately noted on a standard form. Trained
ophthal mic assistants subsequently screened the children identified as*“need
further referral” by the school teacher at a date not later than a month from
the initial screening by the teacher. The ophthalmic assistants examined
children at the school itself. The examination included assessment of visual
acuity and refraction. The ophthalmic assistant prescribed spectacles for
children identified with refractive errors. Children identified with eye
problemsthat needed examination by an ophthalmologist were referred with
eye problems that needed examination by an ophthalmologist were referred
to IGMC, Shimla. Reports received from each school were entered into a
computer in as M S-OFFICE Excel worksheet. Datawas analyzed using Epi
info software for windows. Data on false negative was derived from the
examination by ophthalmic assistants of children identified asnormal by the
teacher. Data on false positives was derived from the examination by
ophthalmic assistants of children identified as having an eye problem by the
teacher.

RESULTS

Thirty school teachers examined 2000 children, 956 were male and 1044
werefemales. Themean age of the study participantswas 12.54+2.254.School
teachersidentified 225 children as having defective vision. Of 225 children,
refractionist confirmed 84 children ashaving refractive error (True positive).
Refractionist finding were used as gold standard. We calculated validity
parameters for the sample population as awhole. (Table 1)

Color vision blindness was found in 6 students (0.3%). One student was
found to have amblyopia diagnosed by Ophthamologist at IGMC, Shimla.
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Table 1. Validity Parameters

Refraction (refractionist)

Present Absent
84 141

Present True False positive
Positive

Refractive error
Trained Teacher

1756
Absent 19 True negative
False
Negative

Senstivity= 81.5% Secificity = 92.56%

Prevalence of refractive error was 4.2%. Myopia was the most common
refractive error followed by other refractive errors. (Table 2) (Figure).

Table 2: Type of refractive error

Refractive error N=84 Percentage
(Refractionist)
Mypio 48 57.1%
Hypermetropia 22 26.2%
Astigmatism 10 11.9%
Myopic Astigmatism 4 4.8%

B Myopia

¥ Hypermetropia
Astigmatism
0 Myopic astigmatism

Figure: Type of refractive error

DISCUSSION

Screening school children is arguably the second largest National program
for control of blindness in India after cataract surgery. It is one of the top
priority programs of the education initiative of the government (the Sarva
ShikshaAbhiyan). However, studies pertaining to school screening programs
in India is scarce. Especialy when compared to evidence for initiatives
addressing age-related cataracts. For the available studies results are not
comparablebecause of different methodol ogies/criteriaused inthose studies.
The current work, conducted in Shimla, reports the prevalence of refractive
errors, color vision and effectiveness of school teachersfor screening among
school students in North India area and highlights the urgent need to
implement appropriate eye care programs targeting school children.

A large sample of 2000 children across one district gave the prevalence of
refractive error among the school children as 4.2% and the prevalence of
color vision blindness of 0.3%in our study. Thisstudy also tested the validity
of vision screening. On the basis of our results, the programme would be
ableto strengthen the strategy for detection of refractive error and ophthalmic
problems in school children in an effective and by calibrated screening. A
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trained teacher was used as screener to detect the true negative by primary
screening and at the 2 level atechnical persons (refractionist) were used to
confirm the screened individuals. Further the expert persons
(Ophthamologist) gave the final opinion of the position in question. Thus,
the study was crucid for the eye care programme. The vision screening done
by the trained school teacher had a specificity of 92.36%. Thus, vision
screening by the trained school teachers could accurately identify students
who did not have vision defects with 81.5% sensitivity. In a study in New
York State in the United states of America (USA), using a vision screening
battery, the Snelen’stest was 100% specific but it missed 75.5% of thechildren
found to have vision problems when given acomplete visual examination®s.
Although the methodology is different in the 2 studies. Our study had a
lower rate of specificity and a relatively high sensitivity due to the initial
training by the experts and careful selection of teachers. Refractive errors
which often become manifest during school age carry serious prognostic
implications. A low prevaence of refractive errors of 2% has been reported
from Eastern India by Datta et a...among primary school children of 5-13
years.** Internationally prevalence of refractive errors among children of
age 5-15 years from Africa and Finland ranges from (2.7-5.8%)* 6, Low
prevaence of color vision defects 90.11%) has been reported by Pratap et d.
from North Inda"”. Overdl, our resultsindicate that utilizing the services of
teachers for screening the eyes of school-going children from classes 1% to
10" not only substantially reducestheworkload of eye care service providers
but also increase the reach to alarge no. Of children in farther areas due to
more no. Of days of study by school teacher,. One of the lacunas of school
based study isinahility to reach out to those children who are not attending
schoals. But since the enrollment rate in our state is nearly 100% so this can
be addressed in our study. Studies that provide evidence on strategies to
reduce false positive and false negative rates and the frequency of school
screening (annual or at specific time periods) will help improve the
effectiveness of the screening program. Further training and periodic
supervision of vision screening by school teacherscould improvethevalidity
of thevision test.

ACKNOWLEDGEMENT

Weexpressour gratitudeto Dr AS Rathore Deputy Director Ophthalomology,
Ministry of Health and Family Welfare, New Delhi for funding the study
and director sarva Shiksha Abhiyan,Himachal Pradesh Sh Rajesh Sharma
for his support.

REFERENCES

1. Goswami A. Ahmead E. Shaha PL., Roy | S: An epidemiological pattern of cases of refractiveerrors.
Jima 1979. 72(10). 227-8.

2. HeM.ZengJ.LiuY. Xu J. Pokharel GP. Ellwein LB. Refractiveerror and visual in urban childrenin
Southern China. Invest Opthalmol is Sci 2004:45:793-9.

3. RJose. Sandeep sachdeva School Eye Screening and the National programfor Control of Blindness
Available at http://indianpediatrics.nct/msr2009/205.pdf Accessed on 15.12.09.

4. Maul E. Barroso S. Munoz SR. Sperduto RD. Ellwein LB. Refractive error study in children: results
fromLa Florida. Chile. AmJ Opthalmol 2000:129:445-54.

5. Naidoo KS. Raghunandan A. Mashige KP. Govender P. Holdebn BA. Pokharel GP. Et al. Refractive
error andvisual impairment in African childrenin South Africa. Invest Opthalmol s Sci 2003;44: 3764
70.

6. Wedner SH. Ross DA. Balira R. Kaji L. Foster A. Prevalence of eye diseases in primary school
childrenin arural area of Tanzania. Br J Opthalmom 2000:84:1291-7.

7. Nepal BP.KoiralaS. Adhikary S. Ocular Morbidityinschool childreninkathmandu . Br JOphthalmol
2002:87:531-4.

8. Goh PP. Abgariyah Y. Pokharel GP. Ellwein LB. Refractive error and visual impairment in school-
age children in Gombak District. Malaysia. Ophthalmology 2005:112:378-85.

9. SawSM. Nieto FJ. KatzJ. Schein OD. Levy B. Chew SJ. Factorsrelated to the progression of myopia
in Sngaporean children. Optom is Sci 2000: 77:549-54.

10. Limburg H. KansaraH.T. D’ Souza S. Results of school eye screening of 5.4 million childrenin India-
afive-year follow-up study. Acta Ophthalmol Scand 1999:77:310-4.

11. Eibenan Setal. Validation study of the New York Sate Optometric Association (NYSOA) vision screen-
ing battery. Anrican journal of optometry and phy-siological optixcs 1985:62(3): 165-8.

12. Datta A. Choudhary N. Kundu K. An epidemiological study of ocular condition among school chil-
dren of Calcutta Corporation. indian J Ophthalmol 1983:31:505-10.

13. Wedner SH. RossDA. BairaR, kaji L. FosterA. Prevalence of eye diseasein primary school children
inarural area of Tanzania. Br J Ophthalmol 2000:84:1291-7.

14. Laatikainen L. Erkkila H. Refractive errors and other ocular findings in school children. Acta
Ophthalmol 1980:58:129-36.

15. Pratap VB. Lal HB. Pattern of pediatric ocular problem in North India. Indian J Ophthalmol
1989:37:171-2.



