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ABSTRACT

Introduction: Uncorrected refractive error remains a leading cause of blindness and visual
impairment among different population groups worldwide. In school children, it has a considerable
impact on quality of life including social development, school performance and academic achievement
that can affect their future. Management of refractive errors in developing countries is not adequate
related to the cost, availability and distance of health and optical services. Hence, early detection and
intervention with ready-made spectacles at the time of school children vision screening programs is
expected to help solving these problems.

Objective: To evaluate outcome measure of wearing ready-made spectacles (RMS) and custom-made
spectacles (CS) on children’s quality of life.

Method: A non-inferiority trial with a margin of 25%, cluster-randomized trial. Children aged 11-15
years in Bandung Regency, that meet the inclusion criteria were randomized to receive RMS and CS.
Main study outcome was global score on the National Eye Institute Refractive Error Quality of Life-
42 after one month of wearing study glasses, comparing both group.

Result: A total of 220 eligible subject were allocated to RMS (n = 110) and CS groups (n = 110)
respectively. Baseline and end line score data were available for 220 (100%) of subjects. Improvement
of quality of life in RMS group was 19.48+9.33 and CS was 24.14+9.68 with D = -18.11(CI 95% -
19.36 to -16.64).

Conclusion: Improvement of quality of life in RMS group is non-inferior compare with CS group

Keywords: Refractive disorders, ready-made spectacles, custom-made spectacles, quality of life.

ncorrected refractive disorders

are a major cause of visual

impairment in the world and are
the second leading cause of blindness in
the world."™

In Indonesia, around 10% of 66
million school-age children diagnosed with
refractive disorders. Based on the refractive
screening program of children aged 13-14
years conducted by the Ophthalmology
Community Unit National Eye Center,
Cicendo Eye Hospital in 2014, the
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proportion of refraction disorders was
10.1% and refractive correction with
glasses was 3.5%.>%

The quality of life according to the
WHO Instrument Group is an individual's
perception of his existence or position in
life. Uncorrected refractive disorders will
cause visual impairment and decrease
visual function. This can give rise to loss of
opportunities for education and job, along
with low productivity and affect quality of
life 1:3:10-12

The impact of eye disorders on
quality of life has been documented in
several studies. One measure that can be
used to assess quality of life related to
vision function is the National Eye Institute
Refractive  Error Quality of Life
Questionnaire (NEI - RQL - 42).°"

Glasses are effective visual aids.
Correction of refractive disorders with
glasses is widely used because it is
relatively cheaper and easier to use. The
most commonly used glasses are Custom-
made Spectacles, that provide refractive
correction in accordance with the patients’
refraction  status.  Nonetheless, the
availability of glasses is a challenge in
developing countries. Based on the 2013
Riskesdas, the availability of refractive
correction in rural areas was 2.6%, whereas
in urban areas was 6.6%.”'¢*

Due to the large incidence of
refractive disorders in Indonesia, an
efficient and effective way to provide
correction glasses is required, including the
use of Ready-made Spectacles. RMS are
correction glasses with spherical lenses that
have a certain diopter power, use the
calculation of Spherical Equivalent (SE) on
astigmatism and are immediately given in
refractive disorders screening.'®'*"”

Research on the use of Ready-made
Spectacles in Indonesia has never been
done before. In several countries several
studies have been conducted to assess the
effectiveness of wusing Ready-made
Spectacles as an alternative for correction
of refractive abnormalities. These study
recommended the use of Ready-made

Spectacles in areas with high necessity,
limited data sources and low coverage of
refraction services.'”*>**

SUBJECTS DAN METHODS

Research Subject

This research is a non-inferiority
study; cluster randomized clinical trial that
has received an approval from the Ethics
Commission of Padjadjaran University.
The research was conducted at Junior High
Schools in Bandung District.

The inclusion criteria in this study
were children aged 11-15 years with
Presenting Visual Acuity (PVA) <6/12,
best corrected visual acuity > 6/9,
refractive disorders within + 6.00 D to -
6.00 D spherical equivalent, 1.00 D
astigmatism, the difference in spherical
equivalent on both eyes was not more than
1.00 D and interpupilary distance was
between 56 to 65 mm. Patients with other
ocular disorders were excluded from this
study and were referred to the hospital for
further management.

The number of samples was
determined based on the formula to test
two proportions for non-inferiority trials
with 90% power and 10% drop out
estimation, so the number of samples in
this study was 110 children per group.

The sample was chosen by multistage
stratified cluster random sampling where
samples were selected from several junior
high schools in Bandung district.

From the selected cluster then
randomization was carried out to determine
which intervention would be given.

Validity and Reliability Test of the
Questionnaire

Adaptation of Indonesian form of
NEI - RQL - 42 was developed in
accordance  with the internationally
recognized  standard  method.  The
translation process was done by the
forward backward translation method and
was carried out by two bilingual certified
translators. A pilot test was conducted on
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20 patients to assess the response and
understanding of each question on the
Indonesian version of the questionnaire.
The wvalidity and reliability test of the
questionnaire was conducted. In this study,
the questionnaire was valid and reliable.

Ophthalmology Examination

All patients that met the inclusion
criteria were divided into two groups,
ready-made spectacles (RMS) and custom-
made spectacles (CS). Questionnaire was
filled with interview method to assess
quality of life related to vision before and
one month after using glasses.

Statistic Analysis

Subject characteristics in both groups
were compared. Improvement of quality of
life after using glasses in both groups was
assessed as the difference (Delta) by the
Confident Interval (CI) of 95%. Non-
inferiority criteria were obtained if the
delta was in the non-inferiority margin of
25%.

RESULT

The characteristic of the subjects
between the RMS and CS groups can be
seen in table 1.

Comparison of the use of glasses at
the of examination, throughout the day and
satisfaction after glasses betweeen the
RMS and CS groups can be seen in table
2.

The wuse of glasses during the
examination and use of glasses throughout
the day is better in the CS group than in
the RMS group. The level of satisfaction
of the subjects after the use of glasses in
both groups is almost the same.
Comparison of improvement in quality of
life after using glasses in junior high
school students between the RMS and CS
groups can be seen in table 3.

The non-inferiority test in this study
uses a margin of 25% with a value of 95%
Confident Interval (CI) in both groups.
Difference in improvement in quality of
life in the two groups using a 25% non-

inferiority margin is d =-18.11% (CI95% -
19.36% to -16.64%). (Figure 1)

Table 1 Characteristic of the Research Subjects

in the RMS and CS groups
Group P value
Variable RMS CS
(n=110) __ (n=110)

Gender
Male 25(22.7%) 21(19.1%)  0.507
Female 85(77.3%) 89(80.9%)
Age (years)
Median 13 14 0.0001*
Range 11-15 11-15
Father’s
Spectacles Status
Wearing 36(32.7%) 32(29.1%)  0.560
Spectacles
Not Wearing 74(67.3%)  78(70.9%)
Spectacles
Mother’s
Spectacles Status
Wearing 30(27.3%) 40(36.4%)  0.148
Spectacles
Not Wearing 80(72.7%)  70(63.6%)
Spectacles
Sibling’s
Spectacles Status
Wearing 28(25.5%) 28(25.5%)  1.000
Spectacles
Not Wearing 82(74.5%)  82(74.5%)
Spectacles

Refractive Error

Myopia 88 (80%) 83 (75.5%) 0.366
Astigmatism 22 (20%) 27 (24.5%)
Hypermetropia 0 (0%) 0 (0%)

Degree of

Refractive Error

Mild 88(80%)  90(81.8%)  0.732
Moderate 22(20.0%) 20(18.2%)

PVA

Median 0.25 0.32 0.103
Range 0.06-0.40  0.05-0.40

Note : Myopia: refractive disorder of myopia in
both eyes, Astigmatism: the refractive disorders of
astigmatism in one eye, hypermetropia: refractive
disorder of hypermetropia in both eyes. RMS :
Ready-Made Spectacles. CS Custom-Made
Spectacles. PVA: Presenting visual acuity. For
numerical data, the p value is tested by unpaired T
test if the data are normally distributed with an
alternative Mann Whitney test if the data is not
normally distributed. Categorical data on p values
are calculated based on the Chi-Square test with an
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alternative Kolmogorov Smirnov and Exact Fisher
test if the terms of Chi-Square are not met 19358 -16.642
o
-18.105
Table 2. Comparison of the use of glasses
during examination, use of glasses
throughout the day and satisfaction after
the use of glasses in the RMS and CS
groups
Gr()up P Value -35% -30% -2:5% -20% -15% -10% -5% 0%
Variable RMS CS

N=110 N=110 Figure 1. Non-inferiority diagram of improvement
Using of quality of life after using RMS and CS
Spectacles
during
examination DISCUSSION
Yes 70(63.6%)  83(75.5%) ~ 0.057 Screening for refractive disorders
No 40(36.4%) 27(24.5%) . .
Using was conducted in 1009 students in four
Spectacles selected junior high schools in Bandung
All day district. In this study three hundred and
Yes 25(22.7%)  47(42.7%)  0.002 sixty-five students with refractive disorders

0, 0, . o, .

N B I O ) without other ocular abnormalities were
Satisfaction

Not Satisfied 3(2.7%) 4(3.6%)

Less Satisfied 21(19.1%)  10(9.1%)

Satisfied 69(62.7%)  78(70.9%) 0.754
Very Satisfied  17(15.5%) 18(16.4%)

Note:

RMS : Ready-Made Spectacles. CS : Custom-Made
Spectacles. For categorical data p value is
calculated based on the Chi-Square test with an
alternative Kolmogorov Smirnov and Exact Fisher
test if the terms of Chi-Square are not met.

Table 3. Comparison of Improvement in
Quality of Life Before and After Using
Spectacles in the RMS and CS Groups

Group

Variable RMS CS
N=110 N=110

Total Score Baseline

Mean=Std 56.77£12.44  53.82+12.08

Total Score After
Using Spectacles

Mean+Std 76.25+8.55 77.97+10.06
Delta Score
Mean+Std 19.48+9.33 24.14+9.68

Note: RMS: Ready-Made-Spectacles.  CSS:
Custom-Made-Spectacles.

obtained and 220 subjects met the inclusion
criteria in this study. Subjects who attended
the study to the end were 220 subjects so
the response rate in this study was 100%. A
high response rate in a study will reduce
the possibility of bias in the results of the
study. The response rate in this study was
100% because the assessment was carried
out for several days so that if there were
subjects who were not present at the first
assessment, a reassessment would be
conducted on different days up to a
maximum of three visits.'”'

There are several differences in
inclusion criteria in this study compared to
previous studies. Zhou et al's study had
inclusion criteria for astigmatism < 2.00 D
and anisometropia < 2.00 D with best
corrected visual acuity > 6 / 7.5. In Brady's
study, there was no exclusion criteria
related to astigmatism. This study use
inclusion criteria of astigmatism < 1.00 D
and anisometropia < 1.00 D with best
corrected visual acuity > 6/9. The reason is
because in subjects with high astigmatism
and anisometropia, correction by using
RMS will provide less optimal visual
acuity so that it is unethical if given to
subjects, especially children. In addition,
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the desire to wear glasses, complaints and
length of adaptation to the use of RMS and
CS glasses are also influenced by the
magnitude of astigmatism and
anisometropia as reported in the study by
Zhou et al in China. In the Zhou et al. study
it was found that the desire to wear RMS
glasses was not inferior to CS.'"*

Refractive abnormalities with a
higher degree affect the amount of desire to
continue to wear glasses as the research
conducted by Keay et al. Table 2 illustrates
the type and degree of refractive disorders
that are almost the same in both groups, so
these do not affect the desire to wear
glasses in both groups. Table 2 also
describes the types of refractive disorders
in the two groups. This data was raised to
see the proportion of subjects with
astigmatism who received corrections with
SE in the RMS group which was 20%. The
study by Zeng et al stated that the
satisfaction of using RMS glasses was
directly proportional to the magnitude of
the degree of astigmatism because it
affected visual acuity and uncomfortable
feeling when using glasses.™

Another difference of this research
with previous studies is the sampling and
randomization methods. This study uses a
probability sampling method with a
multistage  stratified cluster random
sampling such as the study by Morjaria et
al. This is the strength of this study because
all people in the population have the same
opportunity to be selected so that they
could represent the population and reduce
research selection bias. The sampling
method differs from the study by Zeng et
al, Keay et al and Zhou et al which was
conducted by non-probability sampling in
5 schools enrolled in eye health screening
programs or schools that were willing to
take part in the study.'®'"""

The total mean score describing the
quality of life in this study was assessed
using the NEI-RQL-42 questionnaire,
which has been demonstrated to have
excellent internal consistency, test-retest
reliability and concurrent validity has also

been shown to be good. This tool has been
validated in several translations and
continues to be widely used in assessing
the impact of refractive care on quality of
life. Although this instrument has not been
widely utilized in pediatric populations, we
felt that it was important to employ an
instrument specific to refractive disorders
and its correction, and no such instruments
currently exist that are specific to
children.”>"”

This study used two interviewers
who were not the researchers and were first
given training to equalize the perceptions
of each question. The questionnaire used
has been used in previous studies to assess
the quality of life in the same age group
and pilot tests have been carried out. The
validity and reliability test have been
conducted to make sure that the
questionnaire can be use and understood by
respondents.

Delta scores of questionnaires
describe improvement in quality of life
before and after the use of glasses in both
groups. The difference in the improvement
of quality of life between the CS and RMS
groups when calculated using non-
inferiority margin of <25% is d = -18.11%
(CI 95% -19.36% to -16.64%). In this non-
inferiority trial, we found no evidence of
worse quality of life, our main study
outcome, compering the CS and RMS
group. This study suggested that the
improvement of quality of live after using
RMS is non-inferior compare with CS.

Several studies have been conducted
in several countries to assess the quality of
life after using RMS with questionnaire.
Zhou et al. study in China stated that
improvement in quality of life after using
RMS was not inferior compared to CS, but
this study used a 30% margin. The Brady
et al. study in India used the VFQoL and
Rasch questionnaire analyzes to assess
quality of life in the CS and RMS groups
and found that improvement in quality of
life, vision function and satisfaction in both
groups was almost the same.' "’
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The strength of this study includes its
randomized controlled design and high
follow-up rate compared to previous
studies. the limitation of this study is that
there has been no standardized official
training to conduct interviews with the
Indonesian language version of the NEI-
RQL-42 questionnaire and no analysis of
the effect of the magnitude of refractive
abnormalities and history of previous
glasses on each group was conducted.
Despite its limitation, this is the first
randomized trial to assess quality of life of
children wearing RMS in Indonesia.

CONCLUSSION

The improvement of quality of life
after wearing Ready-made Spectacles is
non-inferior compare with Custom-made
Spectacles.

RECOMMENDATION

Additional research is needed to
assess the relationship between types and
degree of refractive disorder with quality of

life improvement after wearing RMS and
CS.
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