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Abstract
	 Background:	 The	 epidemiological	 study	 of	 vision	 problems	 is	 important	 for	 developing	
national	strategies	for	the	prevention	of	visual	impairment.	There	was	a	lack	of	information	regarding	
vision	problems	among	school	children	in	East	Malaysia.	The	purpose	of	this	study	was	to	compare	
the	 refractive	 errors	 and	 degrees	 of	 visual	 impairment	 between	 Native	 Iban	 and	 Malay	 school	
children	who	participated	in	a	formal	government	vision	loss	prevention	programme	conducted	in	a	
rural	area	of	Betong	Division,	Malaysia.	
	 Methods:	 In	 total,	 293	 Native	 Iban	 and	 Malay	 school	 children	 (Standard	 1,	 Standard	 6,	
and	 Form	 3)	 received	 refractive	 assessments	 by	 an	 optometrist	 after	 failing	 tests	 in	 the	 formal	
government	school	vision	screening	programme	in	2008.	A	criterion	for	referral	was	a	visual	acuity	
of	6/9	or	worse	in	either	eye.	Assessments	of	the	refractive	errors	of	the	children	were	performed	
using	dry	retinoscopy	and	subjective	refraction	techniques	at	community	clinics.		
	 Results: The	 overall	 prevalences	 of	 refractive	 error	 and	 visual	 impairment	 among	 the	
sampled	populations	were	47.7%	and	3.5%,	respectively.	Approximately	97.1%	of	reported	cases	were	
myopia.	The	Malay	sample	population	was	found	to	be	more	myopic	than	the	Native	Iban	population	
(U	 =	8240.50,	P	 <	0.05,	r	 =	0.14),	but	no	 significant	association	was	 found	between	myopia	and	
ethnicity	(χ2	=	2.66,	P	>	0.05).	Both	Native	Iban	and	Malay	children	in	education	levels	higher	than	
Standard	1	were	more	likely	to	have	myopia	(P	<	0.05).	Myopia	was	found	to	be	more	likely	to	affect	
females	than	males	at	a	statistically	significant	level	among	Native	Iban	children	(χ2	[1.N	=	170]	=	
6.279,	P	 <	0.05,	 odds	 ratio	=	 2.327,	 95%	CI	=	 1.184–4.575).	 There	was	no	 statistically	 significant	
association	between	visual	impairment	and	ethnicity	(χ2	=	1.60,	P	>	0.05).	Approximately	94.1%	of	
children	with	refractive	errors	suffered	from	having	either	the	wrong	prescription	(7.8%)	or	having	
uncorrected	refractive	errors	(92.2%).	
 Conclusion: The	 Native	 Iban	 population	 was	 found	 to	 be	 less	 myopic	 than	 the	 Malay	
population	despite	having	a	similar	frequency	of	myopia.	The	proportion	of	children	with	myopia	
increased	with	the	level	of	education	in	both	ethnicities.	A	high	percentage	of	untreated	refractive	
error	problems	among	Native	Iban	and	Malay	children	in	the	Betong	Division	indicates	that	there	is	
a	need	for	government	intervention	for	the	purpose	of	economic	and	healthcare	improvements.
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Introduction

 The prevalence of refractive error varies 
(2.9% to 22.1%) depending on the population 
studied, the sample selection, and the definitions 
that are used for its classification (1–6). In 
Malaysia, refractive error became an important 
health issue because it was a major cause of 
preventable visual impairment (7), and it was 
the most commonly reported vision problem 

among Malaysian children; its prevalence ranged 
5.8%–33.3% (8–11). Extensive studies of myopia 
were conducted due to its high prevalence and 
its progression that occurs along with ocular 
development. A higher prevalence of myopia was 
found among the Chinese population compared 
with both in Caucasian populations and in other 
Asian populations (1–6). Refractive error studies 
in Malaysia showed a similar distribution (8–14). 
Among children, myopia was reported to affect 
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the Chinese population most frequently (with 
a prevalence between 42.0%–45.3%), followed 
by Indian (15.5%–16.0%), Malay (3.5%–13.9%), 
and indigenous populations (1.5%). In contrast, 
the highest prevalence of hyperopia was reported 
among the indigenous population (29.4%), 
followed by Malay (14.3%), Indian (1.7%), and 
Chinese populations (0.9%).
 Ethnicity, geographical location, 
environmental factors, and age may have 
contributed to the prevalence and distribution 
pattern of refractive errors, particularly those of 
myopia (1–14). When comparing the prevalences 
of myopia in Malays in Kelantan, in a suburban 
area of the Gombak District, and in Singapore, 
it was determined that the prevalence of myopia 
was somewhat higher in better socio-economic        
or urban locations (9). A study (14) of vision 
problems among members of indigenous ethnic 
populations in a rural area of Selangor also 
demonstrated a low prevalence of myopia (1.5%). 
These results were similar to results from studies 
conducted in other countries (15–17). Myopia 
and urban location were independent of other 
conventional myopia risks such as ethnicity, 
parental myopia, degree of near work, and 
outdoor activity (9,17). The lower prevalence of 
myopia in Australia relative to its prevalence in 
Asia suggested that lifestyle and schooling might 
influence the development of myopia (18,19). 
In Malaysia, The National Eye Survey 1996 (7) 
reported that the prevalence of refractive error in 
a population of young people was higher among 
children between 10 and 19 years old (1.4%) than 
it was among children younger than 10 years old 
(0.3%). The prevalence of myopia was reported to 
be lower in pre-school children, 3.5% (11), than in 
school-aged children, 5.4% to 33.3% (8–10). The 
effect of gender on the prevalence of myopia was 
inconclusive (6–13). 
 Previous studies (8,9) have also reported 
visual impairment (with 0.7%–2.7% prevalences) 
among school-aged children in Malaysia. The 
causes of visual impairment were amblyopia, 
corneal diseases, congenital anomaly, and other 
unexplained factors. No significant differences 
in visual impairment due to uncorrected 
refractive error were found among the Malay, 
Chinese, Indian, and indigenous populations in                
Malaysia (7).
 Previous studies in Malaysia were conducted 
in West Malaysia (the peninsular region) and 
predominantly focused on 3 main ethnic groups 
(Malay, Chinese, and Indian). Less information 
about vision problems among populations in the 
rural areas of East Malaysia, which had a different 

ethnic composition, was reported. This study 
aimed to compare refractive error and visual 
impairment between Native Iban and Malay 
school children who participated in a formal 
government vision loss prevention programme 
conducted in a rural area of the Betong Division, 
Malaysia. The associations between myopia and 
ethnicity, gender, and level of education were also 
investigated. Native Iban and Malay populations 
are among the largest ethnic populations in East 
Malaysia. Data from this study will provide a 
valuable addition to the information about vision 
problems among school children in Malaysia; 
this information is important for both the 
development and enhancement of a preventative 
vision programme at the national level.

Materials and Methods

 In 2008, a formal government vision 
screening programme was conducted in                         
105 primary schools (Standard 1 and Standard 
6) and 12 secondary schools (Form 3) in the 
Betong Division of Sarawak, Malaysia. Children 
who failed the vision screening were referred to 
an optometrist at a community clinic for further 
assessment. This cross-sectional study was based 
on the screening data collected from August 2008 
to October 2008, and the analysis included only 
Native Iban and Malay children. This project 
adhered to the ethical considerations that were 
put forth in the Declaration of Helsinki, 1975. 
Approval to conduct the visual examinations 
was obtained from the Betong Department of 
Education and the Betong Department of Health.
 Malaysia comprises 2 geographically distinct 
areas, West Malaysia and East Malaysia, which 
are separated by South China Sea. West Malaysia 
is attached to the main continent (the peninsular 
region), while East Malaysia is located on the 
island of Borneo. Betong is a division of Sarawak, 
which is a state in East Malaysia. The Betong 
Division administrative area consists of 2 districts 
and 7 subdistricts. The population of the Betong 
Division consists of approximately 100 000 
people living within a 4000 km² area, and it can 
be divided into 4 main ethnicities: Malay (51%), 
Native Iban (42%), Chinese (5%), and others    
(2%) (20).
 Vision screening was conducted by assistant 
medical officers or nurses using Snellen visual 
acuity (VA) charts, and the criterion for referral 
to a community clinic was having a VA of 6/9 or 
worse in either eye. At these clinics, optometrists 
performed further vision assessments. Due to 
our study objective, only findings from VA and 
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refractive assessments will be reported here.          
VA was tested monocularly using alphabetical or 
tumbling E Snellen acuity charts at a distance of 
6 m. Each child’s refractive status was assessed 
using dry retinoscopy and subjective refraction. 
Children who did not achieve a best-corrected 
VA (BCVA) of 6/6 using dry retinoscopy and 
subjective refraction techniques were referred 
to an eye clinic for further evaluation. In the eye 
clinic, cycloplegic refraction was performed by an 
optometrist using 1.0% cyclopentolate; 2 drops 
were administered 5 minutes apart, and a 3rd 
drop was administered 20 minutes later. After 
15 minutes, the degrees of pupil dilatation and 
cycloplegia were evaluated, and cycloplegia was 
considered to be complete when the pupil was 
dilated to a width of 6 mm or more (8). Myopia 
was defined as having a refractive error with a 
spherical equivalent (SE) of at least −0.50 D, 
and hyperopia was defined as having a refractive 
error with an SE of +1.50 D or more (8). Children 
were classified as having visual impairment if 
their BCVA after cycloplegic refraction was 6/12 
or worse in either eye (8). Visual impairment 
was categorised into 3 groups: 1) bilateral 
visual impairment (BCVA of 6/12 in the better 
eye), 2) unilateral visual impairment (BCVA of 
6/12 or worse in either eye), and 3) low vision 
(BCVA of 6/18 or worse in the better eye). The 
exclusion criteria included incomplete data and 
unavailability of a child’s medical record during 
the study period. Children who were referred to 
an optometrist for reasons other than failing a 
VA test and children with congenital unilateral 
blindness or blindness due to injury were also 
excluded. Each child’s ethnicity was determined 
according to his or her birth certificate. 
 Data entry and analysis were performed using 
SPSS version 15.0 (SPSS Inc., Chicago, IL, US).            
A non-parametric Mann–Whitney U test was used 

in the analysis of the degree of refractive error 
because the data were not normally distributed. 
The associations between myopia and ethnicity, 
gender, and level of education were investigated 
using logistic regressions.

Results

 Demographic information about the subjects 
was shown in Table 1. In total, 293 children                 
(174 Native Iban, 59.4%, and 119 Malay, 40.6%) 
each received a refractive assessment by an 
optometrist. Eight children were excluded from 
this study because they had incomplete medical 
records or failed to attend a follow-up appointment 
(4 cases), they had unilateral blindness (2 cases), 
or they were referred for reasons other than failing 
the VA assessment (2 cases). 
 The overall prevalence of refractive error 
in the studied population was 47.7%. In total,               
132 children were found to be myopic (72 Native 
Iban, 60 Malay), and 4 children were hyperopic                                                                                        
(3 Native Iban, 1 Malay). The distribution of 
refractive errors was shown in Table 2. The 
SE ranged from −0.50D to −10.50D for the                                                                                                                        
myopic group and from +2.00D to +4.50D 
for the hyperopic group. The mean (SD) 
spherical equivalent in the right eyes of 
Native Iban and Malay children were                                                                                                                     
−0.77 D (SD 1.37) and −1.12 D (SD 1.52), 
respectively; and in the left eyes, −0.70 D (SD 1.45) 
and −0.96 D (SD 1.45), respectively. A Mann–
Whitney U test of the right eye data indicated 
that the Malay sample population was more 
myopic than the Native Iban sample population 
(U = 8240.50, P < 0.05, r = 0.14); however, no 
significant difference in refractive error between 
the 2 populations was found for the left eye. 
 The distribution of visual impairment among 
Native Iban and Malay children according to 

Table	1:	Demographic data of the study subjects

Level	of	
education

Gender Native	Iban	
(n	=	170)

Malay	
(n	=	115)

Standard 1 Male 18 (10.6) 8 (7.0)

Female 19 (11.2) 9 (7.8)

Standard 6 Male 19 (11.2) 17 (14.8)

Female 34 (20.0) 39 (33.9)

Form 3 Male 21 (12.3) 10 (8.7)

Female 59 (34.7) 32 (27.8)
Data are presented in number (percentage).
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the children’s level of education, associated 
refractive error conditions, and severity of visual 
impairment was shown in Table 3. Ten children 
(3.5%) were unable to achieve a BCVA of 6/12 
or better following assessment with cycloplegic 
refraction. The proportion of children with 
visual impairment was not found to correlate 
with ethnicity (χ2 = 1.60,	P > 0.05), and all of the 
children with visual impairment also had refractive 
error problems. Children with visual impairment 
were found to have either anisometropia or high 
astigmatism. The number of children with visual 
impairment was relatively higher in male children 
than in female children, and this number was 
also higher among children with lower levels 
of education than among children in Form 3 in 
both ethnicities. Both cases of visual impairment 
in Form 3 children belonged to the Native Iban 
ethnic group. 
 Fourteen children wore corrective visual 
aids on the day of the examination, but 10 of 
them had visual acuities poorer than 6/12 while 
wearing their current glasses. Approximately 
94.1% of children with refractive errors suffered 
from either having the wrong prescription (7.8%) 

or from uncorrected refractive errors (92.2%). 
The distribution of improperly treated refractive 
problems according to the type of refractive error, 
ethnicity of the child, and level of education was 
shown in Table 4. Two children who had incorrect 
prescriptions were visually impaired, and the 
other 8 children with visual impairment did not 
have any type of visual correction. 
 Because myopia accounted for 97.1% of 
the refractive errors, further evaluation of the 
data from children with myopia was conducted. 
Information regarding the ethnicity, gender, 
and level of education of children with myopia 
was shown in Table 5. Among Native Iban 
children, female children were 2 times more 
likely to have myopia than male children                                                                        
(χ2 [1.N = 170] = 6.279, P < 0.05, odds ratio 
= 2.327, 95% CI.= 1.184–4.575]. Myopia was 
also found to be more common in children with 
education levels higher than Standard 1 in both 
Native Iban (χ2 [1.N = 170] = 17.406, P < 0.05, 
odds ratio = 3.819, 95% CI = 1.433–10.176) and 
Malay (χ2 [1.N = 115] = 9.231, P < 0.05, odds                                                             
ratio = 6.500, 95% CI = 1.787– 2.644) children. 

Table	2:	Distribution of refractive error in Native Iban and Malay children according to severity

Variable Level	of	
education

Native	Iban	(n	=	170) Malay	(n	=	115)
Right	eye	 Left	eye Right	eye	 Left	eye

High myopia Standard 1 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

(>−5.00 D) Standard 6 1 (0.6) 1 (0.59) 2 (1.7) 1 (0.8)

Form 3 0 (0.0) 0 (0.0) 2 (1.7) 2 (1.7)

Moderate myopia Standard 1 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

(−2.00 D to −5.00 D) Standard 6 15 (8.8) 13 (7.6) 11 (9.5) 7 (6.0)

Form 3 16 (9.4) 14 (8.2) 12 (10.4) 11 (9.5)

Low myopia Standard 1 3 (1.7) 6 (3.5) 2 (1.7) 4 (3.4)

(−0.50 D to −1.75 D) Standard 6 14 (8.2) 17 (10.0) 17 (14.7) 19 (16.5)

Form 3 13 (7.6) 19 (11.2) 14 (12.2) 12 (10.4)

Emmetropia Standard 1 34 (20.0) 31 (18.2) 15 (13.0) 13 (11.3)

(+1.25 D to −0.25 D) Standard 6 23 (13.5) 20 (11.8) 25 (21.7) 29 (25.2)

Form 3 50 (29.4) 46 (27.1) 14 (12.2) 17 (14.7)

Low hyperopia Standard 1 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

(+1.50 D to +2.00 D) Standard 6 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Form 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Moderate hyperopia Standard 1 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

(+2.25 D to +5.00 D) Standard 6 0 (0.0) 2 (1.2) 1 (0.8) 0 (0.0)

Form 3 1 (0.6) 1 (0.6) 0 (0.0) 0 (0.0)
Data are presented in number (percentage). Refractive errors are given in spherical equivalent.
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Discussion 

 Native Iban children were found to be less 
myopic than Malay children, which suggested 
that ethnicity might have contributed to the 
distribution pattern of myopia. Previous 
researchers have suggested that differences in 
lifestyle between different ethnic groups might 

Table	3:	Distribution of visual impairment in Native Iban and Malay children according to gender, 
level of education, associated refractive error conditions, and severity 

Variable Native	Iban	
(n	=	170)	

Malay	
(n	=	115)	

Gender

Male 4 (2.4) 2 (1.7)

Female 3 (1.8) 1 (0.9)

Level of education

Standard 1 1 (0.6) 1 (0.9)

Standard 6 4 (2.4) 2 (1.7)

Form 3 2 (1.2) 0 (0.0)

Associated refractive error condition

Astigmatism (≥ 2.00 D) 4 (2.4) 2 (1.7)

Anisometropia (≥ 2.00 D) 3 (1.8) 1 (0.9)

Severity of visual impairment

Low vision (BCVA ≥ 6/18 in the better eye) 0 (0.0) 1 (0.9)

Bilateral visual impairment (BCVA ≥ 6/12 in the better eye) 3 (1.8) 0 (0.0)

Unilateral visual impairment (BCVA ≥ 6/12 in the worse eye) 4 (2.4) 2 (1.7)
Data are presented in number (percentage). Abbreviation: BCVA = best-corrected visual acuity.

Table	4:	Distribution of improperly treated refractive problems according to the type of refractive 
error, ethnicity, and level of education

Variable Wrong	prescription	
(n	=	10)

Uncorrected	refractive	error	
(n	=	118)	

Type of refractive error

 Myopia 10 (100.0) 114 (96.7)

 Hyperopia 0 (0.0) 4 (3.3)

Ethnicity

 Malay 6 (60.0) 54 (45.7)

 Native Iban 4 (40.0) 64 (54.2)

Level of education

 Standard 1 2 (20.0) 8 (6.8)

 Standard 6 5 (50.0) 53 (44.9)

 Form 3 3 (30.0) 57 (48.3)
Data are presented in number (percentage). 

contribute to differences in the progression of 
myopia (19), as there is no evidence to support 
an association between axial length and ethnicity 
despite the hereditary nature of myopia (21).                   
It has also been reported that excessive axial 
length is a major cause of myopia in children 
regardless of their ethnicity (21).
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 Despite the fact that the Malay population 
was more myopic than the Native Iban population, 
both ethnic groups were found to have similar 
proportions of myopia. Previous studies in 
Malaysia reported a relatively lower prevalence of 
myopia among indigenous people in a rural area 
(14) compared with those of other ethnicities in 
urban area (8–10,12,13). An increased prevalence 
of myopia was also found to be associated 
with a better socio-economic or urban location                                                                                           
(9,15–17). Geographical location and 
environmental factors might predispose these                                                                                                            
2 ethnicities to have similar prevalences of myopia. 
Both Native Iban and Malay children in this 
study lived in similar locations and were possibly 
exposed to similar environments. This result 
also supported the notion that the association 
between myopia and geographical location was 
independent of other confounding factors such as 
ethnicity (17).
 The proportion of children with myopia was 
found to increase with their level of education. 
Children in education levels higher than Standard 
1 were more likely to have myopia. These findings 
suggested that vision screenings in rural areas 
should be performed more regularly, rather 
than being given only to children in Standard 1, 
Standard 6, and Form 3 as they are in the current 
school health programme. Although the present 

approach might be adequate for children in more 
urban areas due to its cost effectiveness and 
practicality, a different approach might be more 
appropriate for children in rural areas because 
these children have limited access to eye health 
services. Regular vision screening allows for 
the early detection of vision problems that can 
prevent further, and possibly irreversible, vision 
loss. 
 Myopia was found to be associated with 
female Native Iban children; however, there 
was no significant association between myopia 
and gender in Malay children. These findings 
supported the varied and inconsistent outcomes 
of other studies (6–13). It has been suggested that 
different preferences between genders regarding 
their daily activities might influence the result 
more than gender itself; specifically, female 
children might prefer more indoor activities and 
tasks that require near vision than male children. 
This study also revealed that 3.5% of the children 
were both visually impaired and had uncorrected 
refractive errors. The frequency of visual 
impairment was similar between Native Iban 
and Malay children, and this finding supported 
a previous study (7) that suggested that visual 
impairment might occur in children regardless of 
their ethnicities. 

Table	5: Frequency of myopia according to ethnicity, gender, and level of education 

Variable Total Myopia Odds	ratio P	value
n (%)

Ethnicity

Native Iban 170 72 42.4 1.455 0.103

Malay 115 60 52.2

Gender

Native Iban Male 60 17 10.0 2.327 0.014*

Female 110 55 32.3

Malay Male 35 16 13.9 1.451 0.360

Female 80 44 38.2

Level of education

Native Iban Standard 1 37 6 3.5

Standard 6 53 32 18.8

Form 3 80 34 20.0 3.819 < 0.001*

Malay Standard 1 17 4 3.5

Standard 6 56 28 24.3

Form 3 42 28 24.3 6.500 0.010*
* Significant difference with P < 0.05 by chi-square test.
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 The high percentage of improperly treated 
refractive error problems among school-aged 
children in the Betong Division of Malaysia 
suggested that the visual health programme 
should be improved. A national strategy for 
the ocular health programme should be more 
concerned with both vision loss prevention 
programmes, such as ocular health education 
and vision screening, and the improvement of 
eye care facilities. Otherwise, children who fail 
vision screenings and are diagnosed with vision 
problems will not be able to obtain appropriate 
treatment or intervention. 
 This study of refractive error among Native 
Iban and Malay children in the rural area of 
Sarawak, Malaysia, supports the existing data and 
provides information for planning improvements 
in the national health programme. Screening 
for refractive error is important for preventing 
visual impairment among children, but the 
current vision loss prevention programme may 
not be adequately equipped to resolve these 
problems. It has been suggested that screening 
for these conditions should initially be conducted 
in preschool-aged children and then regularly 
throughout the schooling period to prevent 
undetected visual impairment in children and 
to offer them an opportunity to receive early 
treatment. There is also a need to improve eye 
health services in rural areas; the need for better 
facilities and preventative strategies is particularly 
profound. 
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