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Evaluation of the vision screening programs in school-age children
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ABSTRACT

Background: Visual acuity (VA) screening programs, especially during early childhood, are important for the early detection of
eye disorders. Objectives: The objective of this study is to evaluate the effectiveness of eye surveys conducted by guide teachers in
school-age children. Design: This was a cross-sectional study. Patients and Methods: Detailed eye examinations were conducted
by an ophthalmologist in 462 children aged 5—15 years, who were believed to have impair vision according to the snellen eye chart
by guide teachers working in various primary schools between September 2017 and December 2017. Then VA, Eye movements,
cycloplegic refractions and detailed retinal examinations were also examined by this ophthalmologist. Results: Among 462 patients,
239 (51.7%) were male and 223 (48.3%) were female. Various refraction defects were detected in 350 patients (75.8%). We detected
myopia in 138 (29.9%) patients, hypermetropia in 102 (22.1%) patients, and astigmatism in 110 (23.8%) patients. Amblyopia
was noted in 61 patients (13.2%), and it was caused by anisometropia in 32 patients (6.92%), ametropia in 18 patients (3.89%),
pseudophakia in 2 patients (0.43%), corneal opacity in 2 patients (0.43%), and nystagmus in 1 patient (0.22%). Conclusion: Visual
impairment is commonly noted in school-age children referred to outpatient clinics by counselors. Thus, more screenings are
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needed to provide early and effective diagnosis, treatment, and vision rehabilitation in school-age children.

ach year, approximately half a million children in
Edeveloping countries are believed to be afflicted by

blindness. An uncorrected refractive error is the second
leading cause of treatable blindness and the primary cause of
visual disability among children [1,2].

Although ocular screening programs at schools do not provide
exhaustive sampling and prevalence data for school-age children,
they may help to identify risk factors, including refractive errors,
amblyopia, and strabismus, in children. Consequently, the
prophylaxis and treatment of amblyopia may be possible [3,4].
In addition, investigating the prevalence and causes of childhood
visual impairment helps in the planning of protective programs
for eye diseases.

As visual impairment in school-age children can lead to poor
performance in school, it is important to promptly correct refractive
errors using appropriate spectacles [5]. The first 2 years of life are
very important for normal visual development. Unfortunately, many
children are not diagnosed with visual impairment at such a young
age [6,7]. The critical period for visual development may vary
from 8 to 9 years. Therefore, the diagnosis and treatment of visual
problems are important in pre-school and school-age children.

Although amblyopia and strabismus are the most common
causes of permanent vision loss during childhood, infantile
esotropia and congenital cataracts may also permanently disrupt
vision if not treated within the first 3 months of life [8]. Early

detection and treatment of amblyopia in children are believed
to improve visual acuity (VA) [9,10]. The present study aimed
to determine the prevalence and causes of refractive errors, eye
diseases, and amblyopia in school-age children.

METHODS

This study presents the results from the examination of patients
who were referred to the Bismil State Hospital Eye Clinic between
September 2017 and December 2017 by various primary school
teachers. Each patient’s name, sex, age, and home address were
recorded. Examinations were then performed.

The anterior segment (eyelids, conjunctiva, cornea, iris,
and pupils) was examined by an ophthalmologist using a slit
lamp (Inami, Japan). Best-corrected visual acuity (BCVA) was
measured using the Snellen chart at 6 meters. Finger count, hand
movement, and light sensation were evaluated in patients with
sub-par vision. Ocular motility was assessed using the cover—
uncover test at 33 cm and 6.0 m distances. Strabismus was
evaluated using the Hirschberg light reflex [11,12]. Cycloplegia
was achieved in the eyes of patients with three drops of 1%
cyclopentol administered in 10-min intervals. In addition,
20-30 min later, five consecutive refraction outcomes were
measured using an auto refractometer when light reflex was
absent. Pupils were fully dilated (>6 mm).
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A SE (spherical equivalent) value of <—0.50 D was defined
as myopia, > +2.00 D was defined as hyperopia, and >1.00 D
was defined as astigmatism. Anisometropia was defined as a SE
refraction difference of at least 1.5 D and/or a cylinder refraction
difference of at least 1.0 D between two eyes.

Unilateral amblyopia was defined as a two-line intraocular
difference between eyes with BCVA <20/32 (>log MAR 0.2)
in the impaired eye, while bilateral amblyopia was defined as
BCVA in both the eyes <20/40 (>log MAR 0.3). Isoametropic
amblyopia was defined as the bilateral reduction in corrected
VA to <20/40 (log MAR 0.3). If heterotropia or microstrabismus
was present, strabismic amblyopia was defined as the cause of
visual impairment. If both anisometropia and strabismus were
present, mixed amblyopia was defined as the cause of visual
impairment [13,14].

BCVA of 0.8 Snellen or worse in one or both eyes was defined
as amblyopia after the diagnosis of organic eye disease was
excluded. BCVA categories were defined as normal/near-normal
vision (>20/32 in both eyes), unilateral visual impairment (>20/32
in one eye only), mild impairment in the better eye (<20/40—
>20/63 in the better eye), moderate impairment in the better eye
(<20/80—>20/160), and blindness (<20/200 in both eyes).

Data analysis was performed using SPSS 22 (Statistical
Package for the Social Sciences, Chicago, Illinois, USA).
Continuous variables were presented as the meantstandard
deviation, whereas categorical variables were presented as
frequencies and percentages. Differences between categorical
variables were evaluated using the Chi-square test. Continuous
variables were compared using the Student’s z-test for two
independent groups. A two-sided p<0.05 was considered to be
statistically significant for all analyses.

RESULTS

In total, 462 patients comprising 239 (51.7%) males and
223 (48.3%) females (mean age: 10.71£2.9 [6-15] years)
were included in the present study (Table 1). Table 2 shows
the frequencies of myopia, hyperopia, and astigmatism, and
350 (75.8%) patients had refractive errors. Of the 350 patients,
138 had myopia (29.9%), 102 had hyperopia (22.1%), and
110 (23.8%) had astigmatism; the remaining 112 patients (24.2%)
had no refractive errors.

Table 3 presents VA. 221 patients (47.8%) had uncorrected
normal/near-normal VA (>20/32) in at least one eye, 135 patients
(29.2%) had mildly impaired VA (<20/40), 95 patients (20.6%)
had moderately impaired VA (<20/80), and 11 patients (2.4%) had
low VA (<20/200). Table 4 shows the ratios of refractive errors.
In patients with myopia, 0.50 D occurred at the highest frequency
(16.0%). In patients with hyperopia and astigmatism, SE values
of 2.00 D and 1.00 D were the most frequently occurring,
respectively. In 180 (74.6%) of 241 patients with poor VA,
normal/near-normal VA was achieved with refractive correction.

There was no statistically significant difference between the
patients’ refraction error, uncorrected VA, and BCVA values

according to patients’ gender (p>0.05) (Table 5). Table 6 shows
refractive errors according to the age and sex of the patients. In

Table 1: Demographic data of the patients

Characteristics
Age (years) 10.7100£2.91050, (6-15)
Gender (%)
Female 223 (48.3)
Male 239 (51.7)
Total 462
Table 2: The prevalence of refractive disorders
Characteristics
Myopia (%) 138 (29.9)
Hyperopia (%) 102 (22.1)
Astigmatism (%) 110 (23.8)
Total 350

Table 3: The categories of VA

Category Uncorrected Best-corrected
VA (%) VA (%)
>20/32 both eyes 98 (21.2) 389 (84.2)
>20/32 one eye only 123 (26.6) 12 (2.6)
<20/40->20/63 better eye 135(29.2) 26 (5.6)
<20/80->20/160 better eye 95 (20.6) 26 (5.6)
<20/200 11 (2.4) 9(1.9)
Total 462 (100) 462 (100)
VA: Visual acuity
Table 4: The prevalence of refractive error types
Characteristics
Myopia
<-0.50 74 (16.0)
>—0.50-<t-2.00 45(9.7)
<—6.00 19 (4.2)
Hyperopia
<+2.00 84 (18.2)
>+2.00 18 (3.9)
Astigmatism
>0.5-<1.00 74 (16.0)
>1.00—<2.00 27 (5.8)
>2.00 9(1.9)
None 112
Total 462

Table 5: The analyses of refraction error, UCVA, and BCVA

between genders

Category Gender
Refractive disorder 0.957
Refractive error 0.839
UCVA 0.769
BCVA 0.994

UCVA: Uncorrected visual acuity, BCVA: Best-corrected visual acuity
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Table 6: Relationship between gender and refractive disorder with age

Age (in years) Gender

Female Male

Disorder Disorder

Myopia n (%)  Hyperopian (%)  Astigmatismn (%) Myopian (%)  Hyperopian (%)  Astigmatism n (%)

6 23.1 46.2 30.8 23.1 46.2 30.8
7 18.8 43.8 375 23.1 46.2 30.8
8 214 35.7 42.9 25.0 37.5 37.5
9 35.7 35.7 28.6 28.6 35.7 35.7
10 38.5 23.1 38.5 333 333 333
11 333 333 333 44.4 222 333
12 35.0 25.0 40.0 37.5 333 29.2
13 40.0 30.0 30.0 55.0 15.0 30.0
14 61.1 222 16.7 52.0 16.0 32.0
15 57.1 14.3 28.6 60.0 20.0 20.0

female patients, myopia was most frequently observed at the
age of 14 and least frequently at the age of 6. Hyperopia was
seen noted most frequently at the age of 6 and least frequently
at the age of 15. In male patients, myopia was most frequently
observed at the age of 15 and least frequently at the age of 6.
Hyperopia was most frequently observed at the age of 6 and
least frequently at the age of 13. Astigmatism was observed at
similar rates in all age groups across both the genders. Sixty-one
(13.2%) patients had amblyopia. The cause of amblyopia was
an isometropia in 32 patients (6.92%), ametropia in 18 patients
(3.89%), pseudophakia in 2 patients (0.43%), corneal opacity in
2 patients (0.43%), and nystagmus in 1 patient (0.21%).

DISCUSSION

We found the following results from the ocular screening of
school-age children sent to the polyclinic from various schools:
The majority of children had refractory errors and myopia was
the most frequently observed refractive error. Although more
than half of the children were visually impaired, most of them
achieved normal/near-normal VA after refractive correction.
In both the genders, as age increased, the frequency of myopia
increased while that of hypermetropia decreased. The rates of
refractive error were similar between the genders. The most
significant cause of amblyopia was anisometropia.

As shown in many studies, a large proportion of the world’s
population is affected by refractive errors. Although they can
casily be diagnosed and corrected by eyeglasses and other
refractive treatments, refractive errors are responsible for half of
the observed visual impairments. If not corrected, these errors
may cause severe vision loss and blindness [15-17]. As the
prevalence of refractive errors may vary with age, gender, race,
and geography, the results of prevalence studies may vary across
different regions of the world [18-23]. Myopia may be observed
more frequently in children from families with higher education
levels, in children with the lower amount of time spent on near
work, and in children with a family history of myopia [24-26].

In our study, we determined the rates of myopia, hypermetropia,
and astigmatism to be 29.9%, 22.1%, and 23.8%, respectively.
Some differences were observed in refractive error rates between
urban and rural areas. Urban areas generally had higher rates of
myopia, whereas rural areas had lower rates of myopia. This may
be associated with the different amounts of time spent on near
work and outdoor activities. Furthermore, the differences in the
rates of refractive error between the sexes may be related to the
amount of time spent by children in open areas.

Myopia may be more common in children from highly
educated families, children from families with high welfare
levels, children with higher 1Q levels, and children with a family
history of myopia. Therefore, even if high rates of myopia are
detected both in school screening and ocular screening programs
performed by teachers, these results may be misleading in
estimating the rates of myopia in the entire population [24,27,28].

In our study, we found the lowest frequency of myopia at
the age of 8 (18.8%) and the highest frequency at the age of
14 (61.1%). Hyperopia was observed at the highest frequency
at the age of 6 (46.2%) and at the lowest frequency at the age
of 15 (14.3%). We found a large percentage of children with
refraction errors in our study (75.8%). This is possibly because
of effective screening by teachers in schools. There was no
significant relationship between gender and refractive error
rates in our study. In some countries, the significant increase
in myopia rates occurs at the age of 8, whereas in others, the
increase starts between ages 13 and 14. While the frequency of
myopia is high in the Far East, it is significantly less in Southern
Africa [2,29,30].

In our study, uncorrected visual impairment was observed
in more than half (52.2%) of the children who were directed to
our polyclinic. Most of the affected children (74.6%) achieved
normal/near-normal VA with refractive correction. We found that
24.25% of the children referred to our polyclinic on suspicion of
visual impairment did not have any refractive error. Unlike other
studies, our study was not a school scan. Therefore, the rates of
refractive errors and amblyopia (13.2%) were higher than those
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reported by many other studies [31-33]. Anisometropia was the
most common cause of amblyopia.

CONCLUSION

VA scans conducted by school counselors for early diagnosis
and treatment of visual impairment, especially during early
childhood, can direct children from rural area families toward
proper health care. Thus, more screenings are needed to provide
early and effective diagnosis, treatment, and vision rehabilitation
in school-age children.

REFERENCES

12.

13.

14.

15.

Dandona R, Dandona L. Refractive error blindness. Bull World Health
Organ 2001;79:237-43.

Zhao J, Pan X, Sui R, Munoz SR, Sperduto RD, Ellwein LB. Refractive error
study in children: Results from Shunyi District, China. Am J Ophthalmol
2000;129:427-35.

Speeg-Schatz C, Lobstein Y, Burget M, Berra O, Richl C, Hoffmann C.
A review of preschool vision screening for strabismus and amblyopia in
France: 23 years experience in the Alsace region. Binocul Vis Strabismus Q
2004;19:151-8.

Eibschitz-Tsimhoni M, Friedman T, Naor J, Eibschitz N, Friedman Z. Early
screening for amblyogenic risk factors lowers the prevalence and severity of
amblyopia. ] AAPOS 2000;4:194-9.

Kulp MT, Schmidt PP. Visual predictors of reading performance in
kindergarten and first grade children. Optom Vis Sci 1996;73:255-62.
Epelbaum M, Milleret C, Buisseret P, Duffer JL. The sensitive period for
strabismic amblyopia in humans. Ophthalmology 1993;100:323-7.

Lagreze W. Vision screening in preschool children: Do the data support
universal screening? Dtsch Arztebl Int 2010;107:495-9.

Taylor D, Wright KW, Amaya L, Cassidy L, Nischal K, Russell-Eggitt I,
et al. Should we aggressively treat unilateral congenital cataracts? View 1.
Br J Ophthalmol 2001;85:1120-5.

Holmes JM, Lazar EL, Melia BM, Astle WF, Dagi LR, Donahue SP,
et al. Effect of age on response to amblyopia treatment in children. Arch
Ophthalmol 2011;129:1451-7.

Flynn JT, Schiffman J, Feuer W, Corona A. The therapy of amblyopia: An
analysis of the results of amblyopia therapy utilizing the pooled data of
published studies. Trans Am Ophthalmol Soc 1998;96:431-50.

Multi-ethnic Pediatric Eye Disease Study Group. Prevalence of amblyopia
and strabismus in african american and hispanic children ages 6 to
72 months the multi-ethnic pediatric eye disease study. Ophthalmology
2008;115:1229-360.

Robaei D, Rose KA, Kifley A, Cosstick M, Ip JM, Mitchell P, et al. Factors
associated with childhood strabismus: Findings from a population-based
study. Ophthalmology 2006;113:1146-53.

Robaei D, Rose KA, Ojaimi E, Kifley A, Martin FJ, Mitchell P, et al. Causes
and associations of amblyopia in a population-based sample of 6-year-old
australian children. Arch Ophthalmol 2006;124:878-84.

Varma R, Deneen J, Cotter S, Paz SH, Azen SP, Tarczy-Hornoch K, et al. The
multi-ethnic pediatric eye disease study: Design and methods. Ophthalmic
Epidemiol 2006;13:253-62.

Congdon N, Wang Y, Song Y, Choi K, Zhang M, Zhou Z, et al. Visual
disability, visual function, and myopia among rural Chinese secondary
school children: The xichang pediatric refractive error study (X-PRES)-
report 1. Investig Ophthalmol Vis Sci 2008;49:2888-94.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

He M, Zeng J, Liu Y, Xu J, Pokharel GP, Ellwein LB. Refractive error and
visual impairment in urban children in southern china. Invest Ophthalmol
Vis Sci 2004;45:793-9.

Resnikoff S, Pascolini D, Mariotti SP, Pokharel GP. Global magnitude of
visual impairment caused by uncorrected refractive errors in 2004. Bull
World Health Organ 2008;86:63-70.

Pokharel GP, Negrel AD, Munoz SR, Ellwein LB. Refractive error
study in children: RESULTs from mechi zone, Nepal. Am J Ophthalmol
2000;129:436-44.

Zhao J, Mao J, Luo R, Li F, Munoz SR, Ellwein LB. The progression
of refractive error in school-age children: Shunyi district, China. Am J
Ophthalmol 2002;134:735-43.

Goh PP, Abqariyah Y, Pokharel GP, Ellwein LB. Refractive error and
visual impairment in school-age children in Gombak District, Malaysia.
Ophthalmology 2005;112:678-85.

Dandona R, Dandona L, Srinivas M, Sahare P, Narsaiah S, Mufioz SR, et al.
Refractive error in children in a rural population in India. Invest Ophthalmol
Vis Sci 2002;43:615-22.

Murthy GV, Gupta SK, Ellwein LB, Muiioz SR, Pokharel GP, Sanga L, et al.
Refractive error in children in an urban population in New Delhi. Invest
Ophthalmol Vis Sci 2002;43:623-31.

Klein AP, Duggal P, Lee KE, Klein R, Bailey-Wilson JE, Klein BE. Support
for polygenic influences on ocular refractive error. Investig Ophthalmol Vis
Sci 2005;46:442-6.

Thylefors B, Negrel AD, Pararajasegaram R. Epidemiologic aspects of
global blindness prevention. Curr Opin Ophthalmol 1992;3:824-34.

Mutti DO, Mitchell GL, Moeschberger ML, Jones LA, Zadnik K. Parental
myopia, near work, school achievement, and children’s refractive error.
Investig Ophthalmol Vis Sci 2002;43:3633-40.

Saw SM, Chua WH, Hong CY, Wu HM, Chan WY, Chia KS, et al. Nearwork
in early-onset myopia. Investig Ophthalmol Vis Sci 2002;43:332-9.

He M, Huang W, Zheng Y, Huang L, Ellwein LB. Refractive error and
visual impairment in school children in rural southern china. Ophthalmology
2007;114:374-82.

Ojaimi E, Rose KA, Smith W, Morgan IG, Martin FJ, Mitchell P, et al.
Methods for a population-based study of myopia and other eye conditions
in school children: The sydney myopia study. Ophthalmic Epidemiol
2005;12:59-69.

Maul E, Barroso S, Munoz SR, Sperduto RD, Ellwein LB. Refractive
error study in children: Results from la florida, chile. Am J Ophthalmol
2000;129:445-54.

Naidoo KS, Raghunandan A, Mashige KP, Govender P, Holden BA,
Pokharel GP, et al. Refractive error and visual impairment in African
children in south africa. Invest Ophthalmol Vis Sci 2003;44:3764-70.
Gursoy H, Basmak H, Yaz Y, Colak E. Vision screening in children entering
school: Eskisehir, turkey. Ophthalmic Epidemiol 2013;20:232-8.

Caca I, Cingu AK, Sahin A, Ari S, Dursun ME, Dag U, ef al. Amblyopia and
refractive errors among school-aged children with low socioeconomic status
in southeastern turkey. J Pediatr Ophthalmol Strabismus 2013;50:37-43.

Fu J, Li SM, Li SY, Li JL, Li H, Zhu BD, et al. Prevalence, causes and
associations of amblyopia in year 1 students in central china: The anyang
childhood eye study (ACES). Graefes Arch Clin Exp Ophthalmol
2014;252:137-43.

Funding: None; Conflict of Interest: None Stated.

How to cite this article: Erdem S, Department of Ophthalmology, Diyarbakir
Bismil StateHospital, Bismil, Turkey. IndianJ ChildHealth. 2018;5(3):184-187.

Doi: 10.32677/1JCH.2018.v05.103.009

Vol 5 | Issue 3 | Mar 2018

Indian J Child Health 187


https://doi.org/10.32677/IJCH.2018.v05.i03.009

