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SUMMARY

This study determined the outcome of combining home
based and clinic based amblyopia therapy among preschool
children. A total of 479 preschool children were randomly
selected for vision screening. Amblyopic therapy was
prescribed to children whose visual acuity (VA) could not be
improved to <0.1 LogMAR after a 6 week adaptation period
with glasses. Intensive near work activities were conducted
daily at home for 12 weeks, monitored by parents while
weekly therapy was conducted at the optometry clinic by an
optometrist. Six preschool children were diagnosed with
refractive amblyopia, spherical equivalent (SE) was -11.25D
to +0.75D. Significant improvement was found in the VA of
right eye, t(6) = 3.07, left eye t(6) = 3.07 and both eyes t(6) =
3.42) p<0.05, at the end of the 12 week therapy. Combining
home based and clinic based amblyopia therapy among
preschool children showed a positive improvement in VA
after 12 weeks of therapy.
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INTRODUCTION

Amblyopia results from degradation of retinal images during
the sensitive period of visual development, which historically
has been thought to be the first 7 years of life. Degradation of
retinal images, and the subsequent central suppression that
leads to amblyopia, results from one of three causal processes
which are strabismus, anisometropia and stimulus
deprivation. Anisometropia is a difference in the amount of
diopter refractive error between both eyes causing blurred
images on the fovea over one eye while on the fovea of the
other eye the image is focused and sharp. Strabismus occurs
when ocular alignment is not parallel or when eye spatial
deviation occurs causing the fovea of both eyes to receive
different visual images and thereby causing suppression of
the retinal image from one eye. Lastly, any form of stimulus
deprivation such as ametropia, cataract, corneal opacity and
ptosis which prevents the formation of a clear image on the
retina' thereby causing an unclear image or the retina to be
unstimulated and so causing suppression of the image or
lack thereof.

Amblyopia is the most common cause of monocular vision
inss in children'. The clinical features of amblyopia include
a reduction of visual acuity (VA) in both eyes or difference of

two or more lines between the eyes with the best VA
Amblyopia occurs in the absence of organic causes or ocular
pathology™ ‘. The prevalence of amblyopia in children aged
5-17 years is in the range of between 0.2% -5.3% depending
on the study population. However amblyopia prevalence in
school children aged 7-15 years has been found to be higher,
ie. between 2.0% - 12%"*'*. On the other hand, the
prevalence of amblyopia among preschool children in
several countries has been found to be in a lower range of
between 0.2% - 1.8%"'"'?, Unfortunately, the prevalence of
amblyopia among preschool children in Malaysia is not
known because there have been no specific studies on vision
screening for preschool children conducted.

With regards the treatment of amblyopia, the Pediatric Eye
Disease Investigator Group (PEDIG 2006) study has shown
that there was an increase in the VA from base line, with a
mean of 1.1 lines with the use of eye occlusion therapy for 2
hours a day for 16 weeks compared to only 0.5 lines (p =0.01}
without any therapy *. However, the effect of occlusion was
only effective if compliance with the occlusion period was
followed. Another study showed that compliance with
amblyopia therapy was poor when it was conducted only at
home*. Therefore this study aimed to determine the outcome
of combining home based and clinic based amblyopia
therapy among preschool children.

MATERIALS AND METHODS

The vision screening was conducted in the Sitiawan District in
the state of Perak, Malaysia from January to October 2007.
Twenty one kindergartens with a total of 596 children aged 4-
6 years were selected randomly for this study. Vision
screening information and consent forms were distributed 1o
parents two weeks prior to the examination date. Only
preschool children who returned the consent forms and were
present on the day of examination were included in this
study. 479 children participated with the consent of their
parents. This study was approved by the Research and Ethics
Committee for Medical Research, Universiti Kebangsaan
Malaysia and assigned the project code FF- 107-2007. All
study procedures were in compliance with the conditions set
by the Declaration of Helsinki .

The vision screening test include visual acuity testing using
the Lea Symbols chart, cover test, Hirschberg'’s test. external
observation and ophthaimoscopic examination, The referral
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Table I: Type of tests and fail criteria for preschool
vision screening

Bragchool Children

Table il: Mean spherical equivalent (SE) and range of
refractive error for preschool children by age group

Type of Tests Pt | Fail Criteria
Visual acuity test = 0.3 loghMAR
Ay ocular deviation

Cover test (distance & near) 2
Any corneal refiex deviation

Hirschberg's test
Ay external eye abnormalities

External eye examination
Ophthalmoscopy Any fundus profile abnormalities

Visual acuty (LogMAR)
0.8
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Fig. 1: Improvement of VA for the preschool children ung

going the combined home based and dinic based
amblyopic therapy over a period of 12 weeks,

criterig are described in lu.)i
screening test were then 1
further examination. Spe
children who failed the vision vzeé‘mm; Amblyopic ’?wmp)
was prescribed to those preschool children whose VA could
nat be improved to <0.1 LogMAR affer 4 weeks of using and
adapting to the new speclacles. Two hour eye patching with
intensive near work activities was conducted dailv at home
el by the porents for 12 weeks. Concurrently, a
weekly therapy session was conducted al the optometry clinic
monitored by an oplometrist. The VA, refractive error and
stereepsis assessments were carried oul at day 1, week 4, week
8 and week 12 at the clinic and the findings recorded.

monito

The findings were analysed using SPSS version 14.0.
Kulmogorov-Smirmov stalislics was used [o test the normality
of the data distribution. Parametric tests were used [or the
data that was normally distributed. Otherwise, non-
parametric tests were applied. Tor both the parametric and
nen-porametric tests, the alpha tevel used as reference was
=005, The p-value «0.05 was used lo define the level of
statistical significance. All tests were 2-way and done on o
significonce level of 5%, Descriptive lests were used Lo analyse
the vision screening dota for the meon, standaord devigtion
(schy, median, range and percentage. Correlation analysis was
crmed for mean spherical equivalent (SE) against age.

Wed | Malaysin Vol 68 Wo 3 June 2

Age (Year] LU —
RE (in D) LE (in D)
4 BITEERE 510 + 8.93
(h=2) (41,00, -11.25) (+1.13, -11.50)
5 0165 = 1,22 0,32 + 1.45
{n= 13} (+1.50, -2.50) (+3.00, -3.25)
6 -0.83 + 0.89 -0.74 + 0.83
noe 1l {+1.00, -2.50) (+0.75, -2.13)

forms distributed, onb
¢ sof the consent form and were
noage was 33207 years old. 32% of
dren were mal The predominant
k Howed by Chinese {30,
o s hnicities (0.4%). A lotal of 43 prese
m]lul the vision screening and were ref ]
clinic for 1 examination,  Standord

to uplometry
. ’\p neinic
cxamination found that 32 children (6.7% of the original
subjectsy were {rue positive and visually impaired. The

e found o be false
¢ three preschool
to undergo the
theraf were

remaining eight preschool children w
ositive lor vision impairment whi
chitldren were nol cooperative and o
stundard optometric examinatio
excluded from Lhe study.

Refractive Lrrors
A total of 28 oul of the 32 rue posilive proschool children
with viston problemns were found to be due to uncorrected
refractive errors. Therefore, the urevalence of refractive error
of the overal 1.:11e mean Sk [n.
( : \“!-) was -6y ange
and left eye (LE} was -0.572 D (range -11.50 D to +3.
D). The mean SEs for RE and LE by age group are described
Table Z. A total of 17 subjects were found to huve myopic
(3.5%0) and the balance hvperopia. It was also found that
myopia (320501 was present in the RE of 50.0% of the
5 {ontldren oged 4 years old Tt then incr
61.5% af the age of 5 vears and 6 years. HE my
correlation test was found significant for 3¥ and
57, p=0.G2. AN‘]( zr:utibm was found Lo ooour
Mosl cases of

school children were identified and recrulied

pic therapy, The prevalence anblyopia in
s study was found to be 0.8%. Al
the combination of home based and ¢
therapy for 12 weeks. Al follow-up,
ssment was conducled on the eye with ‘he w:)r\l V;'\ or RE
if the VA on both eyes were equal Fgure @ shows the
individual progress of sach childs VA, As g wh the
analysis showed that there was a significant improvement in
the VA after the combination syowas implemented
where F(A)=6.67, p=0.01 (effect s 7. power: 8O.0%). It
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was also noted that significant VA improvement can be seen
in the first 8 weeks after the combined home based and clinic
based amblyopic therapy was started.

All the preschool children in this study but one had normal
stereo acuity. A paired t-test was conductied on Lthe stereo
acuity findings of the six preschool children. The analysis
showed that therc was no significant difference, t{6)=1.00,
g duration of the
n's stereo acuity
gh the therapy

p=0.36, between the stereo acuity and t
amblyopic therapy. This means that ¢h
level did not chanoe significantly thro
duration.

DISCUSSION

Uncorrected relraclive errors are one of the main causes of
amblyepia especially among children. 1herefore the role of
VA correction using optical intervention in the management
of amblyopia is very important.  In this study, it was found
that optical intervention Le. wearing prescription spectacies
was able to restore VA within 4 weeks to an optimum level of
0.1 LogMAR for the majority of the preschool children
(85.0%). Lhe mean VA improvement was 0.05 LogMAR. The
improvement in the VA is the effect of the adaptation period
after being prescribed spectacles which has played an
important role in enabling these children to have a better
prognosis for a normaol VA™ . The level of improvement was
dependent on the base level of amblyopic VA and the
magnitude of anisometropic. It should be noted that
amblyopic therapy is recommended to commence with
refraction treatment for at least 4 weeks before beginning
occlusion therapy'™. This stepwise progression facilitates
amblyopic therapy and allows the children to appreciate
their vision improvemenl over time,

Amblyopia prevalence (0.8%) in this study is not very
different from the prevalence found in studies which have
been reported elsewhere. Tor example, the prevalence was
found to be 1.8% in Singapore”, 0.4% in South korea” *
and 2% in the Netherlands®. {t was also observed that the
prevalence of amblyopio among preschool children is lower
than its prevalence among school children. For example, the
prevalence found in o study on refractive error among school
children in Malaysia was 3.09%* 12.0% in India’, 6.5% in
Chile” and 9.0% in Nepal’ This study found that oll the
amblyopic children showed significant  improvement
F{6)=6.67, p <0.05) of VA at the end of the amblyopic therapy.
The improvement in VA can be seen after 8 wecks of
occlusion using combined home based and clinic based
therapy. This clearly proves that amblyopio con be treated
successfully if it is detected al a preschool age such that
intervention can be given during the critical period of visual
development of a child before they reach 8 years ol age'

Assessment of stereo acuity showed no significant difference
before and after the amblyopic therapy in this study. This is
because at the beginning of therapy, only one child was
found o have an abnormal level of stereo acuity.
Furthermore, all six cases in this study only had moderate
refractive amblyopia. Stereo acuity i3 not normally affected
unless the level of amblyvopic is severe, especially for the
strabismus and anisometropia types of amblyopia®™. This is
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that occurs to visual functi
mechanism numed  abnormal i
5 in ¢ significant decre
acuity 20 aculty tost 1s a ¢
carriad < How-up assessment of the amblyopis
therapy singe © can give some indication of the state of

the

s and occlusio
at home oni
cdron will be review at Lhe clinie 3 moninh
ymetrist, in this study, we introduced the
py as per standard protocol and clin
the treating optometrists at the
i provide occlusion therapy and moni
the children weekiy for twelve weeks. Combiy
and clinic based  ocdusion  therapy s
improvement in the VA of all the preschool
study. This improvement was seen because the
started at an early age where the visual systen d ypnnent
was still within its range of plasticity. In addition, the
maijority of children in this study had refractive amblyopia
with a moderate magnitude of high power correction and a
low magnitude of anisemetropia. The combined home based
and clinic based intervention contained in a structured
amblyopic therapy program featuring near work activities for
two hours ¢ day together with o weekly closely monitored
session at the clinic by an altending eptometrist. This
promotes the compliance of the children with the amblyopic
therapy to better ensure it’s effectiveness.  Although this
program did incur relatively greater travel costs for the
parents, but indirectly it did strengthen the motivation for
parents and their children 1o comply with the amblyopic
therapy to ensure a successful cutcome,

1o treati
based

uptometry ¢l

This study only looks at the six preschool children (0.8%)
identified from the 479 children who participated. While this
prevalence appears to consistent with expected prevalence of
amblyopia in the population as described in a number of
studies (0.2% - 5.3%}, it should be nored thot this information
is not available for a Malaysian population, As such
generalisation to the general population should be done with
caution. The successful outcome of the amblyopia treatment
was from a small number of cases and may not truly reflect
the efficacy of the trealment when used in the general
population. The success of the treatment is also dependent of
the access to trained professionals who are able to implement
the treatment and the ability of the patients (and their
families) to present for lollow up sessions,

It is suggested that a broader study among a mixed
population both urban and rural in this age group in
Malaysia would be able to determine a more accurate
prevalence of amblyopia among preschool children.  This
would then facilitate the conduct of o wider application of
this treatment approach to better assess its efficacy.  This
further study should alsc look at the delivery mechanism of
the treatment method with specific allention to patient
access, the need for a screening program, the tools used for
the near task training and program oulcome assessment
methods.
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CONCLUSION

In conclusion, this study found that the prevalence of
omblyopia among preschool children enrolled in preschool
programs in Sitiawan was 0.8%. Home based and clinic
based amblyopic therapy intervention can give a positive
outcome in the management of preschool children with
refractive amblyopia.
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