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ABSTRACT

Introduction: A community vision screening is a quick eye examination that searches for potential vision problems.
Screening helps to detect visual disorders early. This study intended to determine the outcomes of the vision screen-
ing. The association between demographic variables, vision testing, and vision screening outcomes was also inves-
tigated. Methods: Vision screening data conducted from 2017 to 2020 were obtained. Demographic data (age, gen-
der, and location) and optometric findings (distance visual acuity (DVA), near visual acuity (NVA), refractive errors,
intraocular pressure (IOP), and retina abnormalities) were extracted and analyzed. The pass or fail vision screening
and causes were determined. Results: Thirty-five percent (35%) were failed the vision screening. The elderly was
the most likely to fail (17%). The females and males showed an equal proportion of failure rate. Those who failed
screening in urban areas (27%) were greater than in rural areas (8%). Reduced DVA was the most common reason
for failed vision screening, followed by reduced NVA. Age (p<0.001) and location (p<0.001) was significantly linked
with the outcome of vision screening. DVA (p<0.001), NVA (p<0.001), IOP measurement (p=0.006) and ophthalmo-
scopy findings (p<0.001) demonstrated significant association with vision screening results. Conclusion: The failure
rate in community vision screening was high. Age, location, DVA, NVA, IOP measurement, and fundus evaluation
were associated with vision screening outcomes. Outreach initiatives help identify potential vision problems in the
community. This evidence is vital for determining the need for treatment and management of optometry services and

planning for targeted vision screening programs, thereby preventing vision loss.
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INTRODUCTION

Vision screening is a quick examination of the eyes
that searches for signs of vision problems and ocular
diseases. It is a fast technique to determine whether
or not a health risk exists. A variety of vision screening
programs are available for adults and children to
discover visual abnormalities such as refractive errors,
amblyopia, or strabismus (1-4). Numerous eye disorders
could potentially be detected by screening, resulting in
identifying important causes of visual impairment and
blindness. (5-8). Screening facilitates the identification
of significant ocular problems in the early symptomatic
stages, allowing for the most effective intervention
(9). Thus, further referral and investigation of positive
screenings are necessary to get an accurate diagnosis.

Several optometric tests are used to screen vision
outside the clinical setting, including visual acuity (VA)

tests, refraction, eye muscle tests, visual field tests, color
vision testing, and retinal examination (2,10-12). The
vision screening criteria determine the indication for a
positive or negative screen. The criteria of distance VA
were set at 6/15 or worse in either eye for children under
five years and VA 6/12 or worse for children five years
and older, including two lines of VA difference between
the two eyes (13). For adults, presenting distance VA
worse than 6/9 on either eye, difference two lines or
more between the two eyes, and near VA less than
N8 were the criteria for failing the vision screening
(14). Any abnormality of extraocular movements in
the cardinal positions of gaze and visual field defect
on confrontation visual field testing is another criteria
for vision screening. Intraocular pressure of more than
21 mmHg indicates the presence of glaucoma during
screening (15). Meanwhile, funduscopy evaluation is
considered a positive result when abnormalities such
as larger cup-disc ratio, new vascular growth, presence
of hemorrhages, drusen, exudates occur on the retina
(5,16,17).

The Canadian population-based study found percentage
of adults of more than 20 years who had vision problem
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during the screening was 55% for corrected vision and
1.7% for uncorrected vision (18). Adults with uncorrected
vision reported vision issues either at distance view,
near-vision, or a combination of distance and near sight.
In contrast, the adult with corrected vision was found to
have other ocular disorder problems such as glaucoma,
cataract, and diabetes (18). Another study among 103
individuals aged between 17 — 67 years were conducted
to screen vision problem in underserved and uninsured
rural communities (14). They performed home screening
and found that 72 percent failed vision screening due
to decreased visual acuity despite pinhole, distorted
macular, under-action of extraocular muscle, and
restricted gross visual field test (14). A community-based
vision impairment screening was conducted among
villagers aged 18 to 87 years (19). It is revealed that
9.2% failed vision screening with a reduction of visual
acuity less than 6/18. Comparison between urban and
rural populations, vision impairment screening was
9.2% and 18.9%, respectively (20,21).

Reports on vision problems via screening were
increased with age (18-23). The older age was
significantly associated with age-related eye diseases
and could contribute to failing the vision screening (8).
Other than that, the elderly over 80 years and above
were significantly associated with vision problems
or blindness (24). The gender determinant showed
variation prediction of outcome in vision screening
(19,23,24). Gender was significantly associated with the
vision impairment screening, where females failed the
screening higher than males (22,23). However, other
studies showed that both males and females failed vision
screening equally (18,19). Location of vision screening
could influence the outcome of vision screening, and
urban areas were significantly associated with vision
screening failure (23). However, another study noted
that a deprived geographical area was significantly
associated with failing vision screening (20,25).

Previous studies have shown that conducting vision
screening is essential to detect vision problems. Early
visual disorders can be seen and treated at the earliest
stage. The vision problem is a social issue as it can
cause loss of educational, employment, and economic
opportunities; however, it is avoidable. Outreach vision
screening at underscore geographical areas is needed
because low socioeconomic and rural populations might
have difficulties seeking complete eye examinations. It
could be due to many reasons, such as low income and
distance to the nearest eye clinic. The existence of the
outreach program could help them to reach the service.
Vision screening programs allow the pattern of vision
problems at a particular location or population to be
studied and might indicate attention from healthcare
services. Therefore, the study aims to analyze the vision
screening data to determine its outcome and investigate
the association of demographic determinants with the
outcome of vision screening.

MATERTIALS AND METHODS

This investigation was conducted retrospectively. We
analyzed the vision screening data undertaken by a
higher education institution from 2017 to 2020. All
data from previously approved vision screenings for
university social responsibility program were included.
However, any vision screening data held for the purpose
of academic syllabus requirement were excluded.
Only complete individual vision screening data such
as age, gender, location, visual acuity, refractive error,
intraocular pressure, and retinal examination were
included for analysis. The study was approved by the
University Committee of Ethical Research.

Methods

Demographic variables and clinical optometric
assessments were analyzed from the retrospective
data, including age group, gender, location, visual
acuity, refractive error, intraocular pressure, and retinal
examination. During vision screening, visual acuity was
assessed using the Snellen chart, while refractive power
was determined using an auto refractometer. Meanwhile,
intraocular pressure (IOP) and ophthalmoscopy were
done on respondents at high risk of developing the
ocular disease, such as adults, the elderly, and those
with a family history of ocular disease.

A failed vision screening was described as a distance
visual acuity worse than 6/12, a near visual acuity of less
than N8, an elevated intraocular pressure greater than
21mmHg, or any abnormal retinal findings. Respondents
who did not pass the screening were referred to a nearby
optometry clinic for a complete examination of the eyes.

Statistical analysis

The demographic variables, including age group,
gender, and location, were analyzed using descriptive
statistics such as mean, standard deviation, frequency,
and percentages. The proportion of respondents
who pass or fail vision screening is determined using
frequency and percentage. Additionally, a chi-square
test was performed to assess the association between
demographic data (age, gender, location), vision tests
(DVA, NVA, ophthalmoscopy, and IOP testing), and
vision screening outcomes. The data were entered into
a Microsoft Excel spreadsheet, and SPSS Version 23 was
used to conduct the analysis.

RESULTS

Demographic Data

From 2017 to 2020, eight vision screenings were
undertaken. Table | summarizes the demographic
variables. In total, 339 public participants have been
screened. Females comprised the majority of participants
(64%), while males comprised 36%. The mean age was
31.2+15.1 years. The highest age group was adults,
followed by elderly and teenagers. Equal numbers of
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Table II: Outcome analysis of vision screening

Variables Mean = S.D n (%) Outcomes n (%)
Age, years 31.2+15.1 Pass/Fail
Teenager (0-16) 28 (8%)
Adult (17-45) 230 (68%) Pass 221 (65%)
Elderly (>46) 81 (24%) Fail 118 (35%)

0
Gender
Female 218 (64%)
Male 121 (36%) Ophthalmoscopy
Location
Utban 207 (61%) Normal 84 (87%)
Rural 132 (39%) Abnormal 12 (13%)
Distance VA, LogMAR
oD 0.2+0.2
OS 0.2+0.2 10P
Near VA, LogMAR Normal 170 (97%)
oD 0.2+0
oS 0.2 + Abnormal 5 (3%)
Refraction OD
Sphere, DS -0.7+1.6
Cylinder, DC -0.6 0.6 Referral
Axis, 87.9 £59.7 o,
SE D o8aly Yes 118 (35%)
Emmetrope 27 (8%) No 221 (65%)
Myope 220 (67%) - D CuoDi -
Hyperope 84 (25%) I0P: Intraocular Pressure; C/D: Cup-Disc ratio
Refraction OS TABLE I11: Reasons for vision screening failure
Sphere, DS -0.6 £ 2.5
Cylinder, DC -0.6 + 0.6 Reason for fail (n=118) n (%)
Axis, 90.7 = 62.1 -
SE, D 0.8+1.9 Habitual DVA worse than 6/12 90 (76%)
Emmetrope 45 (13%) .
Myope 199 (60%) Habitual NVA worse than N8 at 40cm 37 (31%)
Hyperope 92 (27%) Anterior eye abnormalities 2 (2%)
10P (mmHg) Lens abnormalities 10 (8%)
oD 149 +3.3
oS 14.7+ 3.3 Retinal abnormalities 6 (5%)

OD: Right Eye; OS: Left Eye; DS: Diopter Sphere; DC: Diopter Cylinder; ; degree; S.E;

Sphere Equivalent

screening locations were seen in the data, with four
done in urban areas and four in rural areas. However,
urban residents participated in vision screening at a
higher rate than rural residents.

The data indicated that the mean VA for distance was
0.2+0.2 LogMAR for both eyes, equivalent to 6/9. Near
VA was N5, comparable to 0.2+£0.1LogMAR in both
eyes. In terms of refraction screening, myopia was the
most prevalent condition, followed by hyperopia and
emmetropia. The normal IOP readings were found
among participants, which 14.9£3.3mmHg in the right
eye and 14.7£3.3mmHg in the left eye, respectively.

The Outcomes of the Vision Screening

The percentages and rates of pass/fail and the outcomes
of vision screening are shown in Table Il. The results
indicated that 35% of screening participants failed.
Only high-risk participants had their retinas evaluated
and their IOP measured. Ninety-six (29%) of the 339
participants had ophthalmoscopy examinations. It was
shown that 13% failed the ophthalmoscopy assessment.
The most seen anomalies discovered were dull red
reflexes. The other ophthalmoscopy findings were
cataract, large cup-disc ratio, and diabetic retinopathy
complication signs. Meanwhile, about 175 (52%)
participants who have done the IOP measurement, only
3% showed higher IOP than normal rate. Participants

DVA: Distance Visual Acuity; NVA: Near Visual Acuity

who failed the vision screening were recorded as
referred for further comprehensive eye assessment to the
nearby optometry clinic.

The participants who failed vision screening were
analyzed to determine the reason for their failure. The
majority of participants failed the screening for one
reason, although others had numerous causes. The
reasons for vision screening failure are tabulated in
Table Ill. The results indicated that 90 (76%) habitual
DVA worse than 6/12 were the most likely reason to fail
the screening, followed by 37 (31%) of participants with
habitual near VA worse than N8. The third cause, which
accounted for 8%, was lens anomalies. The other causes
were anomalies of the retina and anterior eye segment.

The Association Between Demographic and the
Outcome of Vision Screening

Pearson Chi-Square tests were performed to examine
the link between demographic data, vision tests, and
screening outcomes as tabulated in Table IV. Participants
were grouped into three, i.e., teenagers, adults, and
elderly. Age was identified as a significant dependent
variable (p<0.001) for vision screening outcomes. The
adults (16%) and the elderly (17%) contributed to the
higher failure rate in vision screening. Females failed a
vision screening ata higher rate than males. However, the
association test revealed that the vision screening results
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TABLE IV: The association of demographic variables vision tests with
the outcomes of vision screening

Variables Pass Fail Association analysis
Age

Teenager 18 (5%) 103%)  X*2,N=339)=54.731,
Adult, 176 (52%) 54 (16%)  p<0.001*

Elderly 25(7%) 56 (17%)

Gender

Female 147 (43%) 71 (21%)  X2(1,N=339)=1.34,
Male 73 (22%) 48 (14%) p=0.247

Location

Urban 115 (34%) 92 (27%) X*(1,N=339)=20.52,
Rural 105 (31%) 27 (8%) p<0.001*

DVA

Normal VA 220 (65%) 29 (9%) X2(1,N=339)=221.73,
(6/12 and better) p<0.001*

Abnormal VA 1(1%) 89 (25%)

(worse than 6/12)

NVA

Normal VA 220 (65%)  82(24%) X*(1,N=339)=71.47,
(N8 and better) p<0.001*

Abnormal VA 1 (1%) 36 (10%)

(worse than N8)

1opP

Normal 104 (59%) 66 (38%) X*(1,N=175)=7.54,
Abnormal 0 (0%) 5 (3%) p=0.006*
Ophthalmoscopy

Normal 53 (55%) 31 (32%) X2(1,N=96)=16.90,
Abnormal 0 (0%) 12 (13%) p=<0.001*

DVA: Distance Visual Acuity; NVA: Near Visual Acuity; IOP: Intra Ocular Pressure
*Significant

were not gender-dependent (p=0.247). Additionally,
demographic data showed a significant association
between a vision screening and the screening location
(p<0.001). The urban area had a higher screening failure
rate than the rural area.

Several vision tests were assessed for their relationship
to vision screening outcomes, including distance visual
acuity, nearvisualacuity, intraocularpressure assessment,
and ophthalmoscopy. There was a statistically significant
link between vision screening outcome and distance
visual acuity (p<0.001). Those with DVA better than
6/12 had a 9 percent chance of failing visual screening.
Meanwhile, 25% of individuals failed vision screening
due to DVA worse more than 6/12. Additionally, the
near visual acuity test was a significant predictor of
vision screening outcomes (p<0.001). It was discovered
that 24% of individuals with normal near vision failed a
vision screening, whereas 10% of participants with NVA
less than N8 failed the vision screening. The findings
of intraocular pressure measurements were found to be
a significant dependent variable for vision screening
outcomes (p=0.006). Other than that, vision screening
results were also demonstrated a significant link with
ophthalmoscopy or retinal evaluation (p<0.001). Thirty-
two percent of participants with normal retinal failed
vision screening and twelve percent with abnormalities
in retinal failed vision screening.

DISCUSSION
In the present study, among 339 participants who

attended the vision screening, 118 (35%) failed the
screening. This study showed a relatively higher rate

of failure in vision screening. The previous research
stated that the failure rate ranged between 4.3% to
72% (13,14,18-21). Compared to the current study,
one study showed a higher vision screening and referral
result, which 72% failure rate (14). It was because the
screening took place in a rural region and was primarily
concerned with the retinal examination. Compared
with the current study, general vision screening was
conducted among public residents. Several vision
screenings conducted in Malaysia showed a failure rate
between 9.2% to 18.9% (19-21). The rate was lower
in these studies than in the current one because these
studies tested for vision impairment, whereas the present
study screened for general vision problems. Vision
impairment screening was assessed using World Health
Organization guidelines based on a DVA of worse than
6/18. This study demonstrated that vision screening was
unsuccessful at a cut-off DVA of 6/9. Discrepancies in
the criteria used to determine whether someone passes
or fails vision screening could account for the differences
in outcomes. In other studies, a lower rate of failed
vision screening was found between 4.3% and 22.1%
(13,26). Both investigations, however, were conducted
on schoolchildren or pediatrics, as opposed to the
current research, which screened the community, which
was primarily composed of teenagers and the elderly.
This study includes a broader range of age groups but
fewer screening participants.

Referring to the demographic data, adults and the elderly
showed a higher percentage of failing the screening than
teenagers. More than half of the elderly failed vision
screening, which accounted for 17% of total participants.
Vision screening outcome was also dependent on the age
of participants. Similar to the current study, the previous
study showed 12.5% of elderly aged 55 years and above
failed vision impairment screening (27). In the present
study, the age groups with the highest failure rate of
vision screening were the elderly. The data showed
that over half of the elderly participants had failed the
vision screening. In contrast with the previous study,
out of 1144 participants aged 55 years and above, 143
(12.5%) failed the screening due to vision impairment
worse than 6/18 (27). Another study reported that 4.5%
of participants failed the vision screening out of 3821
elderly aged 65 to 84 years due to their best-corrected
VA being worse than 6/12 (28). Compared to the
current study, previous studies were mainly screened
among adults or elderly age group, while this study has
participated from broader age groups. Earlier research
revealed similar findings, indicating that aging was a
key factor influencing vision test outcome (19,29). The
elderly were prone to have vision problems, probably
because of the age-related vision reduction either at a
distance or near view and eye diseases. It was supported
that the elderly community had higher percentages of
having several ocular diseases such as cataracts, age-
related macular diseases, glaucoma, and diabetic
retinopathy (8).
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The current study showed that females failed vision
screening more than males. The result could be due to
the distribution of participants that females were double
in number compared to males. However, the vision
screening outcome was significantly not dependent on
gender. The previous study showed females who failed
the screening were almost the same as males at the rate
of 4.6% and 3.8%, respectively (23). The previous study
also found females and males failed a vision screening
at an approximately similar rate (22). Identical to the
current study, Rozhan et al. (2009) also found gender
did not have a significant correlation with the outcome
of vision impairment screening (3,19). But, Mohandas
et al.(2020) (23) demonstrated that gender significantly
correlated with vision screening. The different findings
could be due to vision impairment screening being
done among adolescents and young adults compared
to the current study that screened a wider range of the
population.

Meanwhile, based on geographical data, urban
participants (27%) fail the vision examination at a higher
rate than rural ones (8%). The reason for this could be
because the demographic data included a greater number
of screened participants from urban areas (207) than
from rural areas (132). Additionally, it was discovered
that the screening location could predict the outcome of
eyesight screening. The result was similar to a previous
study that urban population prone to fail vision screening
(18,23). Even though urban participants showed a
higher failure rate than the rural participant, Mohandas
et al. (2020) screened vision impairment among school
students aged 10 -19 years and young adults aged
20 — 25 years. Compared to this study, higher rural
individuals did not pass vision screening (14,25). It was
because the study’s concentration on rural areas, where
residents have limited access to health centers, explains
why a large percentage of participants failed the vision
screening (14). A higher failure rate in the current study
could be due to more heightened awareness on health
and vision among urban residents that triggered them to
come for vision screening. As a result, the detection of
failed vision screening increased. Other than that, a lack
of opportunity for screening and the associated vision
loss with the low-income population caused a high risk
for inadequate access to routine eye care among rural
residents (24). Moreover, most urban participants were
more aware of the importance and benefits of vision
screening programs than rural participants.

Distance visual acuity was identified as the primary
cause of vision screening failure. It was followed by near
visual acuity less than N8, lens abnormalities, retinal
abnormalities, and anterior eye problems. Distance
visual acuity, near visual acuity, IOP measurement, and
ophthalmoscopy were all dependent variables on which
the outcome of vision screening was reliant. Distance
visual acuity was the main reason for previous vision
screening failure (26,30-33), and it was ranged between

46% to 81% for various age groups. Visual acuity testing
was a sensitive test to detecting changes in vision status
either due to refractive or ocular disease and the effect
of the visual treatment (34,35). Like the current study,
media problems were also found to have a significant
association with failure vision impairment screening
and one of the main contributors in reasons for vision
impairment (10,19,36). Increased intraocular pressure
and an irregular fundus were both factors in the failure
of vision screening (33).

This study identified some limitations. The current study
enrolled a relatively limited number of participants
compared to prior studies that examined a bigger
population. The study’s findings could be generalized
to the entire population with bigger sample size or more
extensive data. As observed from the study, the age group
was not similar, and females were higher than males,
and urban participants outnumbered rural participants.
Uneven data for each age group, gender, and screening
location might cause bias for direct comparison in
vision screening analysis. In addition, during the vision
screening, ophthalmoscopy and IOP test was only done
among the high-risk participants, which have resulted
in detection being missed out among those who did not
assess.

CONCLUSION

In conclusion, vision screening had a significantly
higher failure rate. The rate was higher for the elderly
and in urban areas. Age, screening site, DVA, NVA,
IOP measurement, and fundus evaluation all acted as
significant predictors of vision screening outcomes.
Vision screening aids in the early detection of vision
impairments or ocular anomalies, hence avoiding
deterioration and visual impairment. The pattern of
vision screening results may indicate issues in the
local community. As a result, proper management may
be recommended to eyecare practitioners in order to
improve healthcare services. This evidence is critical
for establishing the need for optometry treatment and
management services and planning targeted vision
screening programs that will help prevent vision loss.
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