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ABSTRACT

BACKGROUND: The study aimed to assess the vision improvement with low vision aids (LVA) and functional vision
among children learning in schools for the blind in North-East India.

MIATERIAL AND METHODS: 515 students from 17 blind schools of North-East India were recruited. The compre-
hensive ocular examination, functional vision assessment, and vision assessment using LVA were carried out for all
the subjects after determining the magnification required for each subject.

RESULTS: Of 515 children, 124 required LVA. Spectacle magnifiers were the most preferred (73 students, 58.87%),
followed by magnifiers (50 students, 40.32%). A statistically significant improvement in the mean visual acuity was
noted after the use of LVA (p < 0.001).

CONCLUSION: A detailed assessment of low vision prior to admission to schools should be made mandatory in
blind schools. These schools would be able to cater to really blind children, while children with low vision could

attend regular schools.
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INTRODUCTION

World Health Organization (WHO) originally
defined low vision as visual acuity less than
20/60 to 10/120 in the better eye. However, it was
found that children who have a corrected visual
acuity in the better eye of less than 10/200 have
a good residual vision, and low-vision services are
found beneficial for them. In 1992 at a WHO
consultation meeting, a revised “working defini-
tion” of low vision was agreed upon [1]. As per
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the revised definition, a person with low vision
is defined as someone who has a corrected visual
acuity of 20/60 to light perception in the better
eye or a visual field of less than 10° from the point
of fixation after full optical correction and surgi-
cal treatment, but who uses or has the potential
to use vision for the planning and/or execution
of the task. A considerable proportion of students
in schools for the blind receive formal training
using Braille. However, there is a growing recogni-
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tion of the need for print education for children
with limited vision. Low-vision rehabilitation
entails offering assistive devices and training to
patients to enhance their quality of life [2]. This
study was designed to assess the benefits of low
vision aids and functional vision improvement
among children studying in schools for the blind
in North-East India.

MATERIAL AND METHODS

This is a descriptive, interventional, cross-sec-
tional study. The study was approved by the Insti-
tutional Review Board and adhered to the tenets of
the Declaration of Helsinki.

There are 17 schools for the blind in eight states
of North-East India. The schools were identified
with the help of blindness control societies of each
state. The required permission for the screening of
the children was obtained from the principal of each
school. The principals were briefed about the aims
and objectives of the study. The school authori-
ties were also requested to inform the parents of
the children at the time of screening. The detailed
methodology of the study is as follows:

* the children’s medical records were reviewed,
and an ocular examination was performed
using a torchlight, a handheld slit lamp, and
ophthalmoscopy. Retinoscopy and visual acuity
estimation, and low vision evaluation were also
performed and recorded using WHO’s eye exa-
mination protocol [3]. Children were examined
with/without spectacles/and with low vision aids
(LVA). The log MAR chart was used to measure
distance vision at a distance of 4 m from the
patient. To test near vision, a reduced Snellen’s
chart was employed;

* “functional vision” was based on the ability to
accomplish the following four tasks:

a) test of independent mobility (potential to
move between two chairs set two meters
apart in a well-lit room without assistance),

b) test of social contact (ability to identify so-
meone at a distance of 10 feet),

c) test of near vision (capacity to comprehend
the contour of three 2-cm symbols at any
close distance approximately equal to N-60),

d) useful residual vision (if formal testing of
visual acuity is not possible, sufficient vision
was defined as the ability to move around
independently, make social interactions, or
see objects up close);

* hand-held slit-lamp examination of the anterior
segment and indirect ophthalmoscopy for the
posterior segment were performed. The primary
defect that caused the child’s vision loss was also
noted. The Heine Beta 200 R Retinoscope was
used to perform objective refraction. Objective
refraction test was performed with the aid of
a trial frame and refraction set on a log MAR
chart in sufficient light;

* reduced Snellen’s charts were employed to assess
near vision under appropriate room lighting.
For near acuity testing, the M-unit is the ideal
approach. The M-unit is the only well-defined
letter size unit. At 1 meter, a 1M letter represents
5 minutes of arc. A 1M-sized letter is the same
size as a newspaper (N8 = 1M) for comparison
purposes. 2M is the size of a regular 18 point
large print, while 0.5M is the size of a print half
the size of a newsprint.

* the examination room and the charts were il-
luminated correctly during the LVA assessment
in all the schools. For those unaided distance or
near visual acuity was tested, an approximate
requirement of LVA for near was calculated. The
following formula was used to calculate LVA for
the near:

Magnification required = present visual acuity/
[required visual acuity

The examination of LVA was performed bin-
ocularly and monocularly according to the visual
performance of the child. For the LVA test, we em-
ployed a 5x and 7.5x illuminated stand magnifier,
a 2.5x and 7.5x non-illuminated stand magnifier,
a bar magnifier, a handheld magnifier of 20 dioptres
(D), 30D, and 35D, and spot magnifiers of 24D,
32D, and 40x. For the eye with better vision, LVA
was prescribed. As a result, a copy of each child’s
medical record was supplied to their school and
coordinators, allowing the authority to take the ap-
propriate measures to distribute the LVAs.

STATISTICAL ANALYSIS

Using Microsoft Excel and SPSS software, all of
the collected data was statistically analyzed. Mean
(SD), and percentages were used to describe the
descriptive parameters. Frequency distribution was
calculated for the number of subjects and line im-
provement in visual acuity. Paired t-test was used to
compare the visual acuity with and without LVA.
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RESULTS

Of the total examined 515 children, 124 children
required low vision aids. All the children were be-
tween 6 to 18 years age group. There were 73 males
and 51 females who needed low vision aids. The diag-
nosis of the patients who benefited from LVA is pre-
sented in Table 1. There was a statistically significant
line improvement in the near vision chart noted for
the entire patient (p = 0.048) (Tab. 2). The improve-
ment in M units was also calculated, and it was statis-
tically significant with a p-value of < 0.001 (Tab. 3).
Spectacle magnifiers were the most preferred (73 stu-

Leber’s congenital amaurosis

Diagnosis No. of patients (n = 515)
Microphthalmos 47
Corneal opacity 14
Coloboma 12
Optic atrophy 12
Pseudophakia 1"
Retinitis pigmentosa 9
Aphakia 6
Bupthalmos 5
Cataract 3
3
2

Albinism

Line improvement No. of patients
0-1 (clear) 14
1 33
2 26
3 20
4 12
5 15
6 4

able 4 oNha 0 d B B 0 B D€
No. of subjects (n = 515)
208 (40.33%)

Functional vision assessment

Could see enough to walk around

Could recognize faces 170 (33%)
Able to see print 156 (30.29%)
Could not assess 24 (4.66%)

dents, 58.87%), followed by magnifiers (50 students,
40.32%) and glasses (1 student, 0.81%). Distance
LVA, such as telescopes, were not determined in
this experiment since they have limited applicability
and are therefore more expensive than those used
for close work. The assessment of day-to-day daily
activities was used to determine functional vision.
208 (40.33%) among 515 tested children could see

well enough to move around unassisted (Tab. 4).

DISCUSSION

Because a considerable proportion of children
in the school for the blind were born blind due
to a globe defect, most students had no light per-
ception. But severely visually impaired children
could use their residual vision for functional pur-
poses. Low vision aids can help them enhance their
residual vision and perhaps relearn how to accom-
plish the impaired functional vision, which can help
them resume daily activities like reading [5]. Low
vision devices were prescribed to increase their re-
sidual vision for functional purposes.

A total of 270 children tested LVA as the rest
had no light perception, and 124 children benefit-
ted from LVA. Out of them, 110 (40.74%) im-
proved at least one line with LVA. The remaining
14 students (5.18%) were dispensed LVA as their
vision appeared clearer though the line improve-
ment was not significant. In similar studies from
London (UK), 35.7% of children improved with
LVA [6]. In a cross-sectional study conducted in
13 special education schools in Delhi, high ad-

ditional plus lenses were used as spectacle magni-

Table 3. Comparison in near reading speed among the subjects with and without low vision aids (LVA)

EEm R Paired differences value
acuity (SD) Mean Std. error 95% Cl of the difference t df >
loaMAR . 0 (paired t-test)
[log ] difference (SD) Mean Lower Upper
Without LVA 3.20(1.87)
1.45(1.16) 0.10 1.24 1.66 13.90 | 123 < 0.001
With LVA 1.76 (1.23)

SD — standard deviation; Cl — confidence interval

www.journals.viamedica.pl/ophthalmology _journal



Damaris Magdalene et al. Vision improvement with low vision aids

fiers for near-related work, resulting in 20.3% of
children improving by at least one WHO category
of blindness [7]. However, in our study, we found
that students with congenital anomalies like micro-
phthalmos (35 students, 12.97%) benefitted from
spectacle magnifiers, and (n = 15) benefitted with
hand/stand magnifiers for near.

Early assessment and management go a long
way in helping the children in blind schools. In our
present study, there were five children with visual
acuity between 6/6 to 6/18 and 20 children with
cataract who were referred to the institute for man-
agement. These children might just have avoided spe-
cial schools if they had received adequate treatment
at a young age, which portraits volume about the
level of awareness and rehabilitation in this region of
the country. In our study, of 515 children, 24% im-
proved with LVA for near. Most of the children had
congenital anomalies. These results are in accordance
with a study conducted in Nepal in 12 blind schools
wherein 28.2% of children benefitted for near fol-
lowing a low vision assessment [8]. Blind schools
and children studying in blind schools seem not to
be prioritized. Proper evaluation at the appropriate
time could help many children to learn in regular
schools. A collaborative effort from ophthalmologists,
optometrists, and schools for the blind with regular
periodic check-ups could result in many children get-
ting into integrated education, vocational training,
and developing their potential to the fullest. This was
also suggested by studies conducted by Wilkinson
et al. [9] and De Carlo et al. [10] — ongoing, com-
prehensive multidisciplinary low vision services are
necessary to help children with visual impairments
meet their educational, vocational, and other needs.

CONCLUSION

Awareness of the potential value of low vision
devices and their benefits in children studying in
blind schools should be spread among ophthalmol-
ogists and eye care personnel. A thorough ophthal-
mic examination and evaluation of low vision and
spectacles should be made mandatory before admis-
sion to schools. Then these schools will be able to
cater to really blind children, while other low vision
children can make it to regular schools.
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