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Introduction: School vision screening program is a scheduled program under the Ministry of Health, Malaysia
for 7, 12 and 15 years-old children in the government schools. The aim of this study was to review the school
vision screening program from the perspective of the personnel involved as the screener. Methods: The
evaluation of the performance of the screener was based upon the accurate referrals' outcome from the
school health database of Betong Division in Sarawak, Malaysia in the year of 2008. Results: The total
accuracy of the referrals was 50.7%. Lower accuracy of the referrals was found significantly associated with
Grade 1 [x* (2.N=304) = 28.810, p<0.001, OR 4.472, Cl. = 0.843=2.335] and among Native Iban [x? (2.N=304) =
7.901, p<0.05, OR 1.502, Cl. = 0.935=2.414]. Conclusions: Further review on the training modules demand-
ed improvement and enhancement to suggest that training module might be one of the contributing factors

on the performance of the screener.
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INTRODUCTION

Different countries have different approaches on
vision screening program involving children.’3 In
the United States, vision screening in children is
recommended to be conducted at the age of six
month old, preschool years (3-5 years old) and
school years.!" There are differences regarding
the guidelines, policies and procedures within the
country dependent upon the state and locality.?
Nurses are commonly involved in vision screening
for children.*® The accuracy of vision screening
conducted by nurses in Glasgow, United Kingdom
was reported as 40%, which indicated high over
referrals despite the sensitivity and specificity of
the vision test was high (83% and 95%).¢ A 3-year
evaluation of a pre-school screening program in
Canada showed similar findings.” Conversely, vision
screening by school nurses in Oman showed higher
accuracy of 85%.8
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A study on comparison of accurate referrals
between orthoptists, nurses and general practitioners
reported lowest false positive of approximately 1%
made by orthoptist compared to general practitioners
(28%) and nurses (34%).° The accuracy of vision
screening assessment conducted by teachers or lay
volunteers was uncertain dependent upon screening
tests, and target population studied.'?
Ophthalmologist and optometrists are rarely involved
in vision screening assessment. One possible reason
might be due to the shortage of qualified personnel and
cost involved in producing screeners with professional
degrees. In the Orinda study, vision screening by
optometrist using modified clinical techniques (MCT)
showed high accuracy of 89.5%.' However, another
study used the same method of MCT showed a reduction
in the accuracy (69.0%) probably due to
inexperienced clinicians as it was conducted by
optometry students.

Routine child health programs and
services are available under Ministry of Health,
Malaysia since 1960s.™ In 1986, the National Standing
Committee for the Prevention and Control
Blindness was formed to formulate and coordinate
eye care in Malaysia. Vision screening for children
aged seven, 12 and 15 years old in the school health
program is one of the highlight.'>'¢ Based on a study
conducted in 2002, public awareness regarding
vision care in this country was still unsatisfactory
since about 57% of children with vision problems were
found never had an eye examination." Still, there has
yet to be any reported evidence of the effectiveness
of the implemented vision screening system, which
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needs to be reviewed to improve service provision.
There are several issues to consider regarding
vision screening in children such as target condition
and population for screening, suitable screening
tools and the appropriateness of the screener. This
study attempts to look into performance of person-
nel involved in the school vision screening. The train-
ing module was also reviewed as it might influence
the accuracy of vision screening assessment. As a pi-
lot study to evaluate the needs for major review of
personnel involved, a vision screening program in
Betong Division, Sarawak was selected to carry out
the study objective. Betong Division was chosen
because it is a rural area with no resident ophthalmic
services available. Thus, an effective prevention of
visualimpairment andblindnessin thisdivisionishighly
reliant on the efficacy of the vision screening program.

MATERIALS AND METHODS

In order to assess the efficiency of the system for
the school vision screening program, this study aimed
to review the competency of the personnel assigned
as the screener. This project adhered to ethical
consideration based on Declaration of Helsinki 1975.
The permission to conduct the training and school
vision screening program was approved by Sarawak
Department of Health. The performance of the
nurses and assistant medical officers in the school
vision screening was determined based upon the
percentage of accurate referrals confirmed by
comprehensive eye examination.

This was a retrospective study based on the data
from the school health database of Betong Division in
Sarawak, Malaysia in the year 2008. This data
involves school children in Grade 1, Grade 6 and Form
3 from 105 primary schools and 12 secondary schools.
The vision screening included monocular distance
visual acuity test at 6 meters using Snellen notation
visual acuity test conducted in 18 community clinics
after two days of training. The official training
for the screener (nurses and assistant medical
officers) from Betong Division was first time

conducted in November 2007. The training
module included an 8-hour lecture presented by
ophthalmologist and optometrist on the basic
anatomy and physiology of the eyes, common
vision problems in children, low vision in children
and vision assessment procedures. Then, a 4-hour
practical session was conducted to train the
screeners to the exact procedures to conduct
distance visual acuity tests.

The referral criterion was visual acuity (VA) of 6/9
or worse in either eye. Children who failed vision
screening were referred for comprehensive eye
examination, which was conducted by optometrists
and ophthalmologists. Further vision assessment
included refractive and binocular vision assessment
as well as ocular health examination. Data entry and
analysis was done using SPSS software, version 15.0
(Chicago, Illinois). Additional information on the
associationof theaccuracy andethnicity, genderand
level of education were investigated using logistic
regression. Ethnicity and age of the children were
determined according to their birth certificates.

RESULTS

About 9.7% of the «children failed in the
screening and about 47.1% of them attended
comprehensive eye examination (Table 1). The
findings of comprehensive eye examination were
known for 305 children. Complete data were
unknown for 3 children due to either they
defaulted follow-up or their medical records
were incomplete. Review on the performance
of the screener showed that the percentage of
accurate referrals was 50.7%. Information on the
accuracyofthereferralsmadebynursesandassistant
medical officersinschool vision screening was shown
in Table 2. Lower accuracy was found significant-
ly associated with Grade 1 [x? (2.N=304) = 28.810,
p<0.001, odd ratio= 4.472, Cl. = 0.843=2.335] and
among Native Iban [x? (2.N=304) = 7.901, p<0.05,
odds ratio= 1.502, Cl.,= 0.935=2.414]. No signif-
icant association in genders was found (p>0.05).

Table 1: The outcome of school vision screening program in Betong Division for the year of 2008

Variables Grade 1 Grade 6 Form 3 Total
N (%) N (%) N (%) N (%)
No. of children screened 2196 (100) 2340 (100) 2197 (100) 6733 (100)

No. of children failed vision 150 (6.8) 160
screening (VA>6/9)

No. of children attended 58 (38.7) 118
comprehensive eye

examination

(6.8) 344 (15.7) 654 (9.7)

(73.8) 132 (38.4) 308 (47.1)
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Table 2. The accuracy of the referral made by nurses and assistant medical officers in school vision

screening in Bentong Division

Variables Total (N) Accuracy (%) Odds ratio P Value
Ethnicity

Chinese 17 76.5

Iban 171 45

Malay 116 55.2 1.502 0.019*
Gender

Male 101 45.5

Female 203 53.2 1.359 0.208
Level of Education
Grade 1 58 20.7
Grade 6 116 62.1
Form 3 130 53.8 4.472 <0.001*

DISCUSSIONS

The accuracy of the referrals in this study was
relatively low, similar to the previous studies to
support that vision screening by nurses have the
tendency for higher over referrals.®” High false-
positive  referral indicates unnecessary referral,
which may increase the cost and lead to higher
workload in secondary care level. Alternatively, high
accurate referrals by nurses in Oman suggested that
the accuracy of vision screening assessment could be
improved by proper training.® As supported by earlier
study, the accuracy of vision screening assessment
might be influenced by experience and competency
of the screener.”™

Although orthoptists may be more skilled in
detecting vision disorders in young children
compared to other personnel,®”® their numbers are
limited in Malaysia. Because of limited numbers,
orthoptists are not involved in the school vision
screening. The involvement of teachers as vision
screeners may not be appropriate although their
numbers are quite high due to high workload with
teaching and administrative tasks.'® Besides, teachers
should focus more on education rather than health
issue. The participation of nurses and assistant
medical officers may be more practical and cost-
effective in Malaysia since they are already a part of
health system.

Low attendance rate in comprehensive eye
examination (47.1%) might be a limitation on the
evaluation of the accuracy in this study. However, it
provides information on cultural competent of the
vision care system in Malaysia, which is important
as a multi-racial country. Besides, lower accurate
referrals among native iban indicate that
referrals might be associated with the ethnicity of the
patient.” A language barrier between the
examiner and the patient can affect the vision
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screening accuracy. However, due to limited
information gained from this study (as it assessed
native iban and non-iban only), these
findings need further investigation on the
culturally competent vision care system in
Malaysia to alleviate the disparities related to
the ethnicity and socioeconomic disadvantages.

Lower accurate referrals among children in
Grade 1 compared to children in higher grades
indicate the importance for the screener to
understand more on children’s visual behavior.
As communication difficulty and problems in
recognizing letters were found to contribute to
low accuracy of visual acuity test in a younger
age group, it is suggested that age-appropriate
test could be useful addition in the vision
screening tool. The use of a non-verbal test
such as letter-matching or picture-matching
test may increase the accuracy of the vision
screening assessment.”?® However, it should
correspond to the training module as lack of
training could lead to misinterpretation of the
results and reduced the accuracy of the vision
screening test.

Due to low accuracy of the referrals found in
this study, a review on the training module
was made according to the performance of the
screener to achieve the suggested goals of
school vision screening program based on the
outcome. The review suggested that the training
moduleneedimprovementandenhancement.The
outcome-based education is “a process that
involved restructuring of curriculum, assess-
ment and reporting the practices in education to
reflecttheachievementofhigh-orderlearningand
mastery rather than accumulation of course
credits”.?? Based on the concept, the
training process directed at achieving specific
outcomes, which should be developed by the
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trainees at the end of the training program. On
the other hand, the training structures and the
module should be evaluated for continuous quality
improvement.?? The approach is according to four
principles of the clarity of focus, design down, high
expectations and expended the opportunities.?2* |t
was widely used in academic areas, and the applica-
tion of this concept is also practical for planning and
designingatrainingmoduleformedical professions.?

We reviewed the training module and discussed
the four areas according to the outcome-based
education principles. First, the clarity of focus:
the module was found not designed to prepare
the screener towards achieving the objective of
the program. The planning for the module did
not tally with the practice of vision screening
assessment. Even though the screeners were
taught to identify more vision disorders in
their training, the referral criterion for vision
screening, however, was only based on visual acuity
assessment outcome. This situation reflected
that the screeners actually learned more than
what they actually do. Second, design down: the
design of the module did not clearly define the
outcome of the school vision screening program that
screeners are to achieve by the end of their
training. Evaluation on the contents of the lectures
found that the screeners were not informed of the
objectives and outcomes of the program and what
are expected from them in order to achieve the
outcomes. There was no lecture, specifically on
school vision screening to educate them about the
importance and the implementation of the vision
screening program, including the referral system
and other related topics. Third, high expectation:
the training module does not establish a standard
of the performance for the screener to improve
their competency. There were no assessments
conducted before, and after the training program
or re-assessment was planned during the screening
program. Fourth, expendedopportunities: therewas
no evaluation on the effectiveness of the training
to provide learning opportunities matched with the
suggested goals of school vision screening program.

CONCLUSION

The involvement of the nurses and assistant
medical officers in school vision screening is
practical in Malaysia despite low accuracy of the
referrals. As supported by the literature, the
accuracy could be improved by proper training. A
revision on existing training module should take
into consideration the age and ethnicity of the
target population and the type of the vision test
used in screening.
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