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Abstract:

Objective: To determine the pattern of self-reported visual clarity across refractive error groups and examine its association
with visual acuity among primary schoolchildren in Kuala Lumpur.

Material and Methods: This retrospective cross-sectional study analysed the vision screening data from 10 primary
schools in Kuala Lumpur. A total of 930 children aged 7-9 years with complete records were included. Extracted variables
comprised self-reported visual clarity, monocular distance visual acuity, and subjective refraction findings. Refractive
errors were classified as myopia, hyperopia, mixed astigmatism, or antimetropia, while children without refractive error
were categorised as emmetropic. Associations between self-reported visual clarity, refractive error type, and visual acuity
were examined using chi-square tests.

Results: Myopia was the most prevalent refractive error (39.6%), followed by hyperopia (25.9%), mixed astigmatism
(7.4%), and antimetropia (7.0%); 20.1% were emmetropic. Although 56.3% of children demonstrated suboptimal visual
acuity, 71.6% reported clear vision. Self-reported visual clarity was significantly associated with refractive error overall

(p-value=0.018), with a significant association observed for myopia (p-value<0.001). No significant associations were
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identified for hyperopia, mixed astigmatism, or antimetropia. Visual clarity was also significantly associated with visual

acuity in both eyes (p-value<0.001), despite many children with reduced acuity reporting clear vision.

Conclusion: A discrepancy exists between subjective visual clarity and objective visual acuity among schoolchildren,

particularly those with myopia. Reliance on self-reported measures alone may contribute to under-detection of visual

impairment. Incorporating objective visual assessments into school screening programmes is important for improving the

early identification and management of refractive errors at the primary school level.
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Introduction

Refractive error is an optical condition in which
light is not properly focused on the retina, resulting
in impaired vision. It is broadly classified into myopia
(short-sightedness), hyperopia (long-sightedness), and
astigmatism (distorted vision), and remains a leading cause
of visual impairment worldwide. Globally, it is estimated that
approximately 153 million individuals aged over five years
are visually impaired due to uncorrected refractive error,
including around 8 million who are blind'. The prevalence
and distribution of refractive error vary according to
age, gender, ethnicity, and geographic location. Among
schoolchildren, epidemiological studies have reported
differing patterns, with some identifying myopia as the most
prevalent subtypez, while others reported higher rates of
astigmatism“. Nevertheless, a consistent trend across
studies shows a shift towards myopia with increasing age.
Similarly, local studies in Malaysia reported myopia as the
most common type of refractive error among schoolchildren,
followed by astigmatism and hyperopia®”.

Given the rising prevalence of refractive error in this
population, early detection through school-based vision
screening programmes is a key public health strategy. Such
a programme enables the identification of visual impairment
that may otherwise go unrecognised, particularly in children
who may lack awareness about visual difficulties®. Self-

reported visual clarity surveys are widely used in clinical
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practice and population-based studies due to their rapid,
cost-effective approach to assessing perceived visual
function. Individuals are typically asked to rate their overall
vision quality, and this subjective measure is often used
as an indicator of functional vision status. However, self-
reported vision does not always correspond with objective
findings, as studies have demonstrated variable validity
and reliability when compared with clinical assessments®.
The discrepancies between subjective and objective
measures may be influenced by functional, demographic,
and psychosocial factors'.

Evidence suggests that self-rated vision is
associated with objective visual performance measures,
including visual acuity, contrast sensitivity, visual field, and
stereopsis'®. Questionnaire-based approaches are also
frequently used in large-scale studies to estimate refractive
status due to the cost and logistical challenges of clinical
examinations'. However, the accuracy of such approaches
depends on the design and validity of the questions used.
While better visual acuity is generally associated with more
favourable self-reported vision, the correlation between
subjective and objective measures is often moderate,
reflecting the influence of behavioural and psychosocial

1912 validation studies further indicate that self-

factors
reported ocular conditions tend to have higher specificity
than sensitivity9, supporting their role as a complementary

rather than standalone screening tool.
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Despite the existing evidence, the relationship
between self-reported visual clarity and specific types
of refractive error among primary schoolchildren remains
limited. Most studies have focused on the relationship

%5 For instance,

between refractive error and visual acuity
a study in 2013 reported that in the presence of a refractive
error, even if corrected by lenses and having a visual
acuity comparable to that of emmetropia, the eye would
correspond to an analogous defect in visual imagery,
resulting in less vivid mental images, which reflects low
quality of perception®. However, no studies have yet
evaluated the relationship between the subjective visual
clarity associated with refractive error and objective visual
acuity. Therefore, this study investigated the association
between self-reported visual clarity, refractive error, and
visual acuity among primary schoolchildren. Specifically,
it examined the patterns of self-reported visual clarity
across refractive error categories and their relationship with

objective visual acuity in a school-based screening setting.

Material and Methods

Subjects and sampling

This retrospective cross-sectional study investigated
the association between self-reported visual clarity,
refractive error, and visual acuity using the data obtained
from vision screening programs conducted in public schools
across Kuala Lumpur from June 2024 to September
2025. This approach was selected to facilitate evaluating
the concordance between self-reported visual clarity and
the different types of refractive error and their respective
objective visual acuity. This study screened 930 primary
schoolchildren aged 7 to 9 years from 10 public primary
schools in Kuala Lumpur. This age group was selected
because they represented the target population of the
school-based vision screening programme and were in
the early years of primary education, during which visual

demands associated with classroom learning, such as
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reading, writing, and board work, increase substantially”.
The participating schools were randomly selected, and all
eligible children present on the screening day were invited
to participate. The number of participants recruited varied
across schools based on attendance and eligibility at the
time of screening. The collected datasets included self-
reported visual clarity from the Eyes and Vision Survey,
monocular distance visual acuity, and subjective refraction
findings, all of which were analysed retrospectively. Only
records with complete data across all components were
included in the analysis; those with missing information
were excluded to ensure data accuracy and completeness.
Ethical approval for this study was granted by the Research
Ethics Committee of Universiti Teknologi MARA (FERC/
FSK/EM/2026,/00034). All study procedures were carried
out in compliance with the Malaysian Good Clinical Practice

Guidelines and the Declaration of Helsinki.

Eyes and vision survey

An Eyes and Vision Survey was utilized during the
vision screening program to facilitate participant triage. The
survey was administered in Bahasa Malaysia in hard-copy
format to ensure accessibility and ease of participation
among the target population. It consisted of three closed-
ended questions designed for rapid clinical intake rather
than psychometric measurement; therefore, formal validation
was not required. The first question assessed self-reported
visual clarity by asking participants whether they were able
to see clearly, with responses recorded as either “Yes”
or “No”. The second question assessed spectacle use,
while the third question evaluated the presence of specific
visual symptoms, which include headache, dizziness, double
vision, eye strain or discomfort, or mixed symptoms. For
the present study, only data from the first question were
extracted and analysed, as self-reported visual clarity was

determined to be the primary outcome measure.
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Visual acuity assessment

Habitual and best-corrected monocular distance
visual acuity was measured using a standardised digital
visual acuity chart (Canton Optics Equipment Co. Ltd.,
China) positioned at 6 meters, with results recorded
in Snellen notation (e.g., 6/6). These values were
subsequently converted to logMAR notation (e.g., 6/6
equivalent to 0.00 and 6/9 equivalent to 0.20) to allow
standardised quantitative analysis. Distance visual acuity
was then classified into 2 categories, where 6/9 or better
was considered optimal, while visual acuity worse than 6/9

was categorised as suboptimal®®.

Refractive error measurement and classification

Objective refractive measurements were first obtained
using an autorefractor (NIDEK AR-1 Autorefractometer),
followed by subjective refraction under non-cycloplegic
conditions. For participants demonstrating unstable subjective
responses suggestive of excessive accommodation,
refraction was repeated using a delayed fogging procedure
to reduce accommodative effects. The measured refractive
values were then recorded in spherical power and minus
cylinder format. These data were then converted to spherical
equivalent refraction (SER), calculated as sphere power plus
half of the cylindrical power (SER=Sphere+Y2 Cylinder), to
provide a single representative value of refractive status.

Refractive errors were classified according to
established clinical criteria’®. Emmetropia was defined
as a spherical equivalent refraction (SER) of >—0.50 D
and <+0.50 D, with maximum astigmatism of -0.75DC.
Cases of very low simple myopic astigmatism and simple
hyperopic astigmatism were also included in this category.
Myopia was defined as an SER of <-0.50 D in at least
one eye, with a spherical power of zero or less, indicating
that light focuses in front of the retina. Compound myopic
astigmatism and simple myopic astigmatism, except for

very low astigmatic errors, were included in this category.
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As for hyperopia, it was defined as an SER of >+0.50 D in
at least one eye, with the absolute cylindrical power less
than or equal to the absolute spherical power, indicating
that light focuses behind the retina. Compound hyperopic
astigmatism and simple hyperopic astigmatism were also
included in this category. Finally, astigmatism was defined as
mixed astigmatism, where a spherical power >0 D, with the
absolute cylindrical power exceeding the absolute spherical
power and a cylindrical power of <—1.00 D in both eyes,
reflecting irregular curvature of the cornea or crystalline
lens. Participants presenting with myopia in one eye (SER
<-0.50 D) and hyperopia in the fellow eye (SER =+0.50
D) were classified as having antimetropia, representing an
interocular difference in refractive status. These criteria were
applied to ensure consistent categorisation of refractive error

types for subsequent analysis.

Statistical analysis

The finalised datasets were imported into SPSS
version 29.0 for statistical analysis. Descriptive statistical
analyses were first performed to summarise the participants’
demographic characteristics, refractive error profiles, and
self-reported visual clarity. All data were analysed as
categorical variables and were presented as frequencies
and percentages. These analyses were used to describe
the distribution and trends of refractive error and visual
clarity within the study population.

Subsequently, inferential statistical analysis was
conducted to examine the association between refractive
error and self-reported visual clarity. The chi-square
test of independence was applied to determine whether
a statistically significant association existed between
categorical variables. A p-value of less than 0.05 was
considered statistically significant. Throughout the study,
all data were handled confidentially, anonymised prior to
analysis, and managed in accordance with ethical guidelines

to ensure participant privacy and research integrity.
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Results

Demographic characteristics of participants

A total of 930 participants with complete datasets
were included in the present study. The distribution of
participants across schools ranged from 3.8% to 17.4%
of children per school, as shown in Table 1. Table 2
summarises the age and gender distribution of the study
participants. The age distribution showed a higher proportion
of 7-year-old participants (38.8%), followed by 8-year-olds
(32.3%) and 9-year-olds (28.9%), indicating a gradual
decrease in sample size with increasing age. The gender
distribution was nearly equal, with males comprising 50.1%
and females 49.9% of the study population. This balanced
distribution suggests that the sample was demographically
comparable across age and gender, reducing the likelihood
of age- or gender-related skewness in the observed

outcomes.

Table 1 Distribution of participants by school

Randomly selected schools Frequency (%)

SK Seri Bintang Utara 70 (7.5)
SK Sg Penchala 68 (7.3)
SK Tun Hussein Onn 69 (7.4)
SK Seri Mega 162 (17.4)
SK Jalan Bellamy 91 (9.8)
SK Bukit Pantai 68 (7.3)
SK Desa Tasik 77 (8.3)
SK Wangsa Maju Seksyen 1 35 (3.8)
SK Setiawangsa 147 (15.8)
SK La Salle 2 Jinjang 143 (15.4)

SK=Sekolah Kebangsaan

Visual acuity status

The presenting visual acuity was recorded from
monocular distance visual acuity findings. Table 3
summarises the distribution of presenting and best-
corrected distance visual acuity. For presenting visual acuity,
a higher proportion of participants demonstrated suboptimal
vision (worse than 6/9), with 56.3% and 55.8% in the right

Journal of Health Science and Medical Research

Rahman SNA, et al.

and left eyes, respectively. Only 43.7% of right eyes and
44.2% of left eyes achieved visual acuity of 6/9 and better,

with comparable patterns observed between eyes.

Table 2 The age and gender distribution of study participants

Variables Frequency (%)
Age (years)

7 361 (38.8)

8 300 (32.3)

9 269 (28.9)
Gender

Male 466 (50.1)

Female 464 (49.9)

Table 3 Presenting and best-corrected monocular distance

visual acuity status

Variables RE (%) LE (%)
Presenting VA
6/9 and better 406 (43.7) 411 (44.2)
Worse than 6/9 524 (56.3) 519 (55.8)
Best-corrected VA
6/9 and better 843 (90.6) 849 (91.3)
Worse than 6/9 87 (9.4) 81 (8.7)

RE=right eye, LE=left eye, VA=visual acuity

Following the subjective refraction, most participants
attained optimal visual acuity. Best-corrected visual acuity
of 6/9 and better was observed in 90.6% of right eyes and
91.3% of left eyes. In contrast, only a small proportion, 9.4%
of right eyes and 8.7% of left eyes, remained below the 6/9
threshold. The similar distribution of best-corrected visual
acuity between eyes indicates a consistent improvement

in visual performance after correction.

Distribution of refractive error

The distribution of refractive error types among the
study participants is presented in Table 4. The refractive
error profile of the study population was characterised by a

predominance of myopia, followed by hyperopia. In contrast,
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mixed astigmatism and antimetropia were observed less
frequently, while approximately one-fifth of participants were
classified as emmetropic. Overall, the findings indicate that
myopia represented the principal refractive error among the

schoolchildren studied.

Table 4 The frequency of participants based on type of

refractive error

Variables Frequency (%)
Emmetropia 187 (20.1)
Myopia 368 (39.6)
Hyperopia 241 (25.9)
Mixed-astigmatism 69 (7.4)
Antimetropia 65 (7.0)

Self-reported visual clarity

Table 5 summarises the findings on the self-reported
visual clarity survey, indicating that most participants
reported being able to see clearly. Similar patterns were
observed across age and gender groups, although younger
children tended to report clearer vision than older children.
Gender differences between male and female participants
were minimal, indicating broadly comparable levels of self-

reported visual clarity.

Table 5 Percentage of participants able to see clearly

Variables Are you able to see clearly?
No (%) Yes (%)

Overall 264 (28.4) 666 (71.6)
Age (years)

7 75 (20.8) 286 (79.2)

8 91 (30.3) 209 (69.7)

9 98 (36.4) 171 (63.6)
Gender

Male 124 (26.6) 342 (73.4)

Female 140 (30.2) 324 (69.8)

Association Between Self-Reported Visual Clarity,
Demographic Characteristics, Refractive Error, and Visual

Acuity
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Table 6 demonstrates the associations between
self-reported visual clarity and age, refractive error status,
presence of myopia, and presenting visual acuity. In
contrast, no significant associations were observed for
gender, hyperopia, mixed astigmatism, or antimetropia.

A statistically significant association was observed
between age and self-reported visual clarity [x® (2,
N=930)=19.409, p-value<0.001]. Younger participants
showed higher proportions of clear vision, with 7-year-
olds reporting the highest clear vision (79.2%), followed by
8-year-olds (69.7%) and 9-year-olds (63.6%). Conversely,
unclear vision reporting increased with age, with the highest
rate among 9-year-olds (36.4%), followed by 8-year-olds
(30.3%) and 7-year-olds (20.8%). These findings indicate
an age-related shift in perceived visual clarity, with older
children reporting relatively poorer perceived vision.

No statistically significant association was found
between gender and self-reported visual clarity [X? (1,
N=930)=1.452, p-value=0.228], with 73.4% of males
and 69.8% of females reporting clear vision, indicating
comparable perceived visual clarity between genders.

A significant association was identified between
refractive error and self-reported visual clarity [X* (1,
N=930)=5.637, p-value=0.018]. Participants without
refractive error were more likely to report clear vision
(78.6%) compared to those with refractive error (69.9%),
while unclear vision was more frequently reported among
those with refractive error (30.1% vs 21.4%). This indicates
that refractive error negatively influences perceived visual
clarity.

Among refractive error subtypes, only myopia
showed a statistically significant association [X? (1,
N=555)=11.333, p-value<0.001]. Participants with myopia
reported lower proportions of clear vision (64.7%) than
those without myopia (78.6%), suggesting that myopia has
a stronger functional impact on perceived visual clarity. No
significant associations were observed for hyperopia [X?
(1, N=428)=0.723, p-value=0.395], mixed astigmatism [X?

J Health Sci Med Res 2027;45(1):e20261435
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Table 6 The association of self-reported visual clarity, refractive error, and visual acuity

Variables Self-reported visual clarity X p-values
No Yes Total
n % n % n %
Age (years) 19.409 <0.001*
7 75 20.8 286 79.2 361 100.0
8 91 30.3 209 69.7 300 100.0
9 98 36.4 171 63.6 269 100.0
Gender
Male 124 26.6 342 73.4 466 100.0 1.452 0.228
Female 140 30.2 324 69.8 464 100.0
Presence of refractive error
Yes 224 30.1 519 69.9 743 100.0
No 40 21.4 147 78.6 187 100.0 5.637 0.018*
Types of refractive error
Myopia
Yes 130 35.3 238 64.7 368 100.0 11.333 <0.001*
No 40 21.4 147 78.6 187 100.0
Hyperopia
Yes 60 24.9 181 75.1 241 100.0 0.723 0.395
No 40 21.4 147 78.6 187 100.0
Mixed-astigmatism
Yes 17 24.6 52 75.4 69 100.0 0.307 0.579
No 40 21.4 147 78.6 187 100.0
Antimetropia
Yes 17 26.2 48 73.8 65 100.0 0.625 0.429
No 40 21.4 147 78.6 187 100.0
Presenting visual acuity
RE
6/9 and better 60 14.8 346 85.2 406 100.0 65.645 <0.001*
Worse than 6/9 204 38.9 320 61.1 524 100.0
LE
6/9 and better 62 151 349 84.9 411 100.0 64.103 <0.001*
Worse than 6/9 202 38.9 317 61.1 519 100.0

*=statistically significant at p-value<0.001, RE=right eye, LE=left eye

(1, N=256)=0.307, p-value=0.579], or antimetropia [X* (1,
N=252)=0.625, p-value=0.429].

Presenting VA showed strong, statistically significant
associations for both eyes. In the right eye, VA worse than
6/9 was the most common report of unclear vision compared
with those with VA 6/9 or better [x® (1, N=930)=65.645,
p-value<0.001]. Similar patterns were also observed in the
left eye [X? (1, N=930)=64.103, p-value<0.001]. However,
a notable proportion of participants with reduced VA still
reported clear vision (61.1%), indicating partial discordance

between subjective and objective measures.

Journal of Health Science and Medical Research

Overall, self-reported visual clarity was significantly
associated with age, the presence of refractive error
(specifically myopia), and presenting VA. In contrast, gender
and other refractive error subtypes showed no significant

association.

Discussion

This study demonstrated a statistically significant
relationship between self-reported visual clarity with
refractive error and objective visual acuity among primary

schoolchildren. Refractive error, particularly myopia, and
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presenting visual acuity were significantly associated
with perceived visual clarity. However, many children still
reported having clear vision despite measurable visual
deficits, suggesting that subjective perception alone may not
accurately reflect actual visual function. This discordance
supports a previous study, which suggests that self-reported
visual clarity captures only part of the visual experience
and is influenced by factors beyond optical status alone™.

Other than that, a key analytical insight from this
study is the observed perceptual adaptation among children.
The finding that a substantial proportion of participants
with suboptimal visual acuity still reported clear vision
suggests a normalisation of blurred vision. This may occur
because children lack a reference for optimal vision or
experience a gradual visual decline that goes unnoticed™.
Such adaptation reduces the sensitivity of self-reported
measures, particularly in early or mild visual impairment, and
may explain the moderate correlations reported in previous

studies'"”

. Therefore, reliance on subjective reporting
alone may systematically underestimate the true burden
of visual impairment in paediatric populations. To mitigate
this limitation, school-based vision programs may benefit
from incorporating age-appropriate educational activities
that increase children’s awareness of visual symptoms
and encourage the reporting of visual difficulties. Improving
symptom awareness may reduce the effects of visual
adaptation and enhance the effectiveness of self-reported
screening measures.

Although self-reported visual clarity demonstrated
statistically significant associations with objective measures,
the presence of substantial discordant cases limits its utility
as a standalone screening tool. Consistent with previous
validation studies, self-report appears to have greater
specificity than sensitivity, meaning it may identify children
with pronounced visual difficulties but may fail to detect

9-11

those with unrecognized impairment™ . This has important

public health implications, as undetected visual deficits may
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negatively impact academic performance and development.

Importantly, the findings suggest that the effectiveness
of self-reported measures is context dependent. In large-
scale or resource-limited settings, subjective assessments
may serve as an initial screening layer; however, their
diagnostic value is significantly enhanced when combined
with objective measures such as visual acuity testing.
The integration of both approaches may improve the
detection rates of visual impairment. Alternatively, future
screening tools may be strengthened by incorporating
multiple symptom-based questions addressing difficulties
with distance vision, near vision, classroom activities, and
visual discomfort. A more comprehensive questionnaire
may improve the reliability and consistency of self-reported
visual assessments among children.

Besides that, the predominance of myopia found in
this study aligns with the established epidemiological trends,
indicating a global increase in myopia among school-aged

children®*"??

. A study on the global prevalence of myopia
predicted that nearly half of the world population, 49.8%,
was estimated to be affected by myopia and 9.8% by
high myopia by 2050%°. A similar trend was observed in
local studies conducted among children aged 7-15 years
in Gombak, Wangsa Maju, and the islands of the East
Coast of Peninsular Malaysia®’. This trend may have
resulted from lifestyle changes following the COVID-19
pandemic, with studies reporting decreases in physical
activity, increases in screen time, and decreases in visual

acuity®*

. Nevertheless, the stronger association between
myopia and reduced self-reported clarity, compared to
other refractive subtypes, is particularly noteworthy. One
possible explanation is the distance-dependent visual
tasks commonly encountered in school settings, which
could make the blurry vision associated with myopia more
noticeable than the other refractive error typess. In contrast,
hyperopia may remain asymptomatic due to accommodative

compensation in younger children, whereas mild mixed
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astigmatism may not produce sufficiently noticeable blur to

28  This differential functional

affect subjective reporting
impact highlights that not all refractive errors contribute
equally to perceived visual impairment, which has important
implications for screening sensitivity.

Additionally, the significant association between
age and self-reported visual clarity further supports a
developmental interpretation. As children grow older,
increasing academic demands and prolonged near work
may both exacerbate refractive error progression and

enhance awareness of visual difficulties®®

. However, this
relationship is likely bidirectional, reflecting both physiological
changes in refractive status and cognitive maturation in
symptom recognition. This reinforces the complexity of
interpreting subjective visual responses in children, as
they are shaped by both visual function and perceptual
awareness.

Despite its strengths, including the use of real-world
screening data and analysis of refractive error subtypes,
this study has limitations that should be considered
when interpreting the findings. The cross-sectional
design precludes causal inference, and the use of non-
cycloplegic refraction may underestimate hyperopia due
to accommodative effects. As the study was limited to
children aged 7-9 years, the findings may not be directly
generalizable to other age groups. Additionally, self-
reported responses in younger children may be influenced
by comprehension, attention, or response bias, further
contributing to measurement variability.

Overall, this study advances current understanding
by demonstrating that while self-reported visual clarity is
associated with objective visual status, it is insufficiently
sensitive to detect all cases of visual impairment. These
findings underscore the need for multimodal screening
strategies that integrate the objective assessments of
visual acuity with the subjective measures of self-reported

visual clarity.
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Conclusion

Self-reported visual clarity demonstrates meaningful
but incomplete agreement with refractive error and objective
visual measures. Children with refractive error, particularly
myopia, and poorer visual acuity were more likely to report
reduced visual clarity. However, a substantial proportion of
children with measurable visual deficits still perceived their
vision as clear, indicating that subjective visual perception
does not always reflect actual visual status. These findings
suggest that self-reported visual clarity is influenced by
refractive error and visual performance. However, as
subjective visual perception does not always correspond
with objective visual status, self-reported visual clarity
should be considered a complementary indicator rather
than a replacement for clinical assessment. The present
study contributes to the limited evidence on subjective
visual perception in paediatric populations and highlights
the potential role of self-reported measures in population-
based school vision screening.

Moreover, future research should include longitudinal
designs in order to evaluate how self-reported visual clarity
changes with refractive error progression and treatment.
Standardised self-report instruments tailored for paediatric
populations should be developed to improve reliability.
Additionally, more studies should be conducted in Southeast
Asian populations to account for any regional differences in
refractive error epidemiology and environmental exposure

patterns.
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