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Introductio
The clarity of vision, or visual acuity (VA), is the degree of
perception of the details and contours of objects to be
precisely recognised. The VA definition refers to the shortest
distance via which two lines can be visually separated and
still be perceived as two lines by the person being tested.
In the clinical practice, VA for distant vision is commonly
measured via using the Snellen-letter charts that are
viewed at a distance of 6m (20ft).1

In adult populations, impairment of visual (IV) and
blindness continue to be among the critical health
challenges in Saudi Arabia as well as most of the countries

of the Eastern Mediterranean region. Among the
population in northern Saudi Arabia, 13.9%2 and 23.5%3 of
the adult participants were found to have IV in two different
studies. A study in Pakistan on 4,416 surveyed adults, found
that 27% of the participants presented with reduced VA
(˂6/12 in the better eye) and 3.4% of them were blind.4
Distribution of IV and blindness varies when comparing
different age groups. Over 80% of the blind people or those
who have moderate to severe IV are aged 50 years or older.5
Uncorrected errors and cataract are the most common IV
aetiologies in the adult population. The other common
aetiologies include corneal opacity, uncorrected aphakia
and macular degeneration.4,6

As noted by the World Health Organisation (WHO) in its
2019 report on vision, some of the pathological causes of
low vision and IV are treatable or sometimes preventable,
highlighting the need to obtain accurate estimate of the
magnitude of the eye condition.7

The current study was planned to determine the incidence
and causes of IV and blindness among patients attending
eye clinics in a tertiary care setting.

Materials and Methods
The retrospective study was conducted in Alkharj city,
Saudi Arabia, from May to November 2022, and comprised
records of patients who visited eye clinics of two main
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hospitals in the city with complaints of low vision or
blindness between January 2021 and December 2021. The
sample was raised using convenience sampling technique
from among those visiting the Prince Sattam bin Abdulaziz
University Hospital and the Military Hospital, and all eligible
patients presenting within the study time frame were
included. The study included patients with complete
medical records containing demographic information,
medical history, family history and ophthalmological
examination results. Patients with incomplete or and
unavailable record, or having unreliable examination
results were excluded. Each patient's medical history, family
history, and ophthalmological examination results were
reviewed to determine the causes and frequency of IV and
blindness.

Low VA or IV was classified as no or mild IV (grade 0) for VA
6/18 or more, moderate IV (grade 1) for VA from <6/18 to
6/60 or more, severe IV (grade 2) for VA from <6/60 to 3/60
or more, and blindness (grades 3-5) for VA from <3/60 to
no light perception.8 Refractive error was defined as an
error of ±0.50D or more for myopia and hyperopia, and a
cylindrical error of ≥0.50D.9,10

Data was collected after approval from the ethics review
committee of Prince Sattam bin Abdulaziz University, Saudi
Arabia, and the study was conducted in line with the
Declaration of Helsinki approved by the World Medical
Association in 2013.11

Data was analysed using SPSS 21.  The rate of occurrence,
mean values and relative mean values were estimated.
Association of causes of IV and blindness with age, gender
and socioeconomic and demographic status of the patients
was evaluated. Categorical variables were expressed as
frequencies and percentages, and were analysed using chi-
square test. P<0.05 was considered significant.

Results
Of the 433 patients, 256(59.1%) were from the Prince
Sattam bin Abdulaziz University Hospital, and 177(40.9%)
were from the Military Hospital. Overall, 269(62.1%) were
female patients and 164(37.9%) were male. The overall
mean age was 38.52±21.90 years (range; 5-90 years) with a
median age of 37 years (IQR: 19-58). Positive history of
ocular disease was recorded in 90(20.8%) patients, and the
diseases included cataract, refractive errors, chalazion,
strabismus, corneal aberration/opacity, glaucoma, diabetic
retinopathy (DR), misdirected lash, eye trauma, dry eyes,
uveitis and others. Use of spectacles was noted in
113(26.1%) participants, 264(61%) presented with
complaints of low or blurred vision, 112(25.9%) had been
found to have IV when they came for general check-up or
were referred to the eye clinics. Other presenting

complaints included eye trauma, headache, dizziness+
flashes+black objects or floaters, dry eyes, eye itching or
foreign body sensation, fleshy mass in the eyes, eye
deviation, pigmented lesion in conjunctiva, eye redness+
photophobia, and squeezing the eye while watching
television (Table 1).
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Table-1: Demographic and clinical characteristics.

Variable n (%)

Hospital
University Hospital 256 (59.1)
Military Hospital 177 (40.9)
Total 433 (100)

Gender
Male 164 (37.9
Female 269 (62.1)
Total 433 (100)

Age Groups (years)
5-20 127 (29.3)
21-40 108 (24.9)
41-59 96 (22.2)
³60 102 (23.6)
Total 433 (100.0)

Present history of ocular disease
Yes 90 (20.8)
No 343 (79.2)
Total 433 (100)

Use of spectacles
Yes 113 (26.1)
No 320 (73.9)
Total 433 (100)

Presenting complaint
Blurred Vision 106 (24.5)
Low Vision 158 (36.5)
Check up or referred 112 (25.9)
Eye trauma 9 (2.1)
Headache or eye pain 23 (5.3)
Other 25 (5.8)
Total 433 (100)

Figure: Frequency of the causes of visual impairment among the patients.
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Refractive error 271(62.6%), cataract 69(15.9%) and DR
37(8.5%) were the major causes of IV, followed by
amblyopia 15(3.5%), corneal opacity 12(2.8%), and

glaucoma 8(1.8%). There were 21(4.8%) cases identified as
‘other’ causes, including retinal detachment, keratoconus,
macular degeneration, papilloedema, macular photo

Table-2: The causes of visual impairment with respect to gender and age.

Groups Causes of visual impairment Total p-value
Refractive Diabetic Cataract Glaucoma Corneal Amblyopia Others

error retinopathy opacity

Gender
Male Count 96 18 28 2 8 2 10 164

% within Gender 58.5% 11.0% 17.1% 1.2% 4.9% 1.2% 6.1% 100.0%
% within Causes 35.4% 48.6% 40.6% 25.0% 66.7% 13.3% 47.6% 37.9%

Female Count 175 19 41 6 4 13 11 269 0.057
% within Gender 65.1% 7.1% 15.2% 2.2% 1.5% 4.8% 4.1% 100.0%
% within Causes 64.6% 51.4% 59.4% 75.0% 33.3% 86.7% 52.4% 62.1%

Total Count 271 37 69 8 12 15 21 433
% within Gender 62.6% 8.5% 15.9% 1.8% 2.8% 3.5% 4.8% 100.0%
% within Causes 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Age Groups (years)
5-20 Count 109 0 0 0 6 7 5 127

% within Age Groups 85.8% 0.0% 0.0% 0.0% 4.7% 5.5% 3.9% 100.0%
% within Causes 40.2% 0.0% 0.0% 0.0% 50.0% 46.7% 23.8% 29.3%

21-40 Count 89 5 1 1 0 6 6 108
% within Age Groups 82.4% 4.6% 0.9% 0.9% 0.0% 5.6% 5.6% 100.0%
% within Causes 32.8% 13.5% 1.4% 12.5% 0.0% 40.0% 28.6% 24.9%

41-59 Count 56 16 17 0 4 1 2 96 ˂0.001*
% within Age Groups 58.3% 16.7% 17.7% 0.0% 4.2% 1.0% 2.1% 100.0%
% within Causes 20.7% 43.2% 24.6% 0.0% 33.3% 6.7% 9.5% 22.2%

³60 Count 17 16 51 7 2 1 8 102
% within Age Groups 16.7% 15.7% 50.0% 6.9% 2.0% 1.0% 7.8% 100.0%
% within Causes 6.3% 43.2% 73.9% 87.5% 16.7% 6.7% 38.1% 23.6%

Total Count 271 37 69 8 12 15 21 433
% within Age Groups 62.6% 8.5% 15.9% 1.8% 2.8% 3.5% 4.8% 100.0%
% within Causes 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

(*) There is a statistically significant relationship at (0.05) or less.

Table-3: The causes of visual impairment with respect to gender and age.

Grades of VI Causes of visual impairment Total
Refractive Diabetic Cataract Glaucoma Corneal Amblyopia Others

error retinopathy opacity

Category
Mild Count 170 15 31 3 5 5 4 233

% within VAR 73.0% 6.4% 13.3% 1.3% 2.1% 2.1% 1.7% 100.0%
% within Causes 65.1% 45.5% 49.2% 37.5% 71.4% 50.0% 26.7% 58.7%

Moderate Count 78 16 23 3 1 3 5 129
% within VAR 60.5% 12.4% 17.8% 2.3% 0.8% 2.3% 3.9% 100.0%
% within Causes 29.9% 48.5% 36.5% 37.5% 14.3% 30.0% 33.3% 32.5%

Severe Count 12 1 3 0 0 0 1 17
% within VAR 70.6% 5.9% 17.6% 0.0% 0.0% 0.0% 5.9% 100.0%
% within Causes 4.6% 3.0% 4.8% 0.0% 0.0% 0.0% 6.7% 4.3%

Blind Count 1 1 6 2 1 2 5 18
% within VAR 5.6% 5.6% 33.3% 11.1% 5.6% 11.1% 27.8% 100.0%
% within Causes 0.4% 3.0% 9.5% 25.0% 14.3% 20.0% 33.3% 4.5%

Total Count 261 33 63 8 7 10 15 397
% within VAR 65.7% 8.3% 15.9% 2.0% 1.8% 2.5% 3.8% 100.0%
% within Causes 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

VAR: Visual acuity of right eye, p-value ˂0.001. Statistically significant relationship.



coagulopathy, pseudophakia, anterior uveitis, optic
atrophy, and central serous chorioretinopathy (Figure).
Most of the causes were significantly predominant among
females except corneal opacity which was more prevalent
among males (p<0.05). Refractive errors, amblyopia and
corneal opacity were more common among those aged 
5-20 years, while IV caused by cataract, DR and glaucoma
was more common in older age groups (p˂0.001) 
(Table 2).

In the right eye, refractive error was the major cause among
those with mild to severe IV in both eyes, whereas cataract
was the predominant cause of blindness (Table 3). In the
left eye, major cause of blindness was the ‘other’ causes,
followed by cataract, DR and glaucoma (Table 4).

Discussion
To the best of our knowledge, the current study is the first
to assess the causes of IV and blindness in the Alkharj
region of Saudi Arabia. Young children with early-onset
severe impairment may experience delays in motor,
language, emotional, social and cognitive development,
with lifelong consequences. School-age children with IV
may also experience deterioration in academic
performance. Adults with visual impairments often have
lower labour force participation and productivity, and
higher rates of depression and anxiety than the general
population. In older adults, IV may contribute to social
isolation, walking difficulty, and higher risk of falls and
fractures, especially hip fractures.7

The current study showed that majority of the participants
(62.1%) were female. Most of the IV causes were
significantly predominant among females except for the
corneal opacity that was more common in males.  Similar
findings have been reported by other studies.2,3,12,13 There
is no known mechanism for this gender inequality in IV
distribution so far. However, possible explanations include
exposure to risk factors, barriers to accessing health
services among women, or less help-seeking behaviour
leading to delayed diagnosis and treatment among men.13

Moreover, gender disparity could be due to differences in
mortality rates, as women are known to have a longer life
expectancy than men, making them more susceptible to
age-related diseases.14,15

Refractive errors (62.6%) and cataract (15.9%) were the
most frequent leading causes of IV in the current study.
Refractive error was especially the major cause among the
participants with mild to severe IV. This was consistent with
earlier findings in Saudi Arabia2,6,16,17 and other
countries.4,18 Several studies have shown that uncorrected
refractive errors are the leading cause of IV and the second
leading cause of preventable blindness worldwide, after
cataract.5,19,20 However, a 2017 study reported that cataract
was the most common cause of IV in the study population.3
This variation may be due to differences in study
populations and methodology.

Refractive errors, corneal opacity and amblyopia were more
common among those aged 5-20 years. These conditions
decreased with increasing age. The current findings were
in line with other studies.7,19
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Table-4: The causes in relation to the grade of visual impairment in the left eye.

Grades of VI Causes of visual impairment Total
Refractive Diabetic Cataract Glaucoma Corneal Amblyopia Others

error retinopathy opacity

Category
Mild Count 172 17 38 1 9 7 8 252

% within VAL 68.3% 6.7% 15.1% 0.4% 3.6% 2.8% 3.2% 100.0%
% within Causes 66.2% 48.6% 60.3% 12.5% 81.8% 63.6% 42.1% 61.9%

Moderate Count 77 14 17 4 2 2 3 119
% within VAL 64.7% 11.8% 14.3% 3.4% 1.7% 1.7% 2.5% 100.0%
% within Causes 29.6% 40.0% 27.0% 50.0% 18.2% 18.2% 15.8% 29.2%

Severe Count 11 1 4 0 0 1 2 19
% within VAL 57.9% 5.3% 21.1% 0.0% 0.0% 5.3% 10.5% 100.0%
% within Causes 4.2% 2.9% 6.3% 0.0% 0.0% 9.1% 10.5% 4.7%

Blindness Count 0 3 4 3 0 1 6 17
% within VAL 0.0% 17.6% 23.5% 17.6% 0.0% 5.9% 35.3% 100.0%
% within Causes 0.0% 8.6% 6.3% 37.5% 0.0% 9.1% 31.6% 4.2%

Total Count 260 35 63 8 11 11 19 407
% within VAL 63.9% 8.6% 15.5% 2.0% 2.7% 2.7% 4.7% 100.0%
% within Causes 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

VAL: Visual acuity of left eye, p-value ˂ 0.001. Statistically significant relationship. 
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IV caused by cataract, DR and glaucoma was found to be
more common in older individuals. About 88% of patients
with glaucoma, 73.9% with cataract, and 43.2% with DR
were in aged 60 years or above (p˂0.001). Similar results
were also reported by other studies.21-23

The current study has limitations as data was collected from
two government hospitals in a single city over a limited
period of time. This has affected the generalisability of the
findings.

Despite the limitations, the findings underscored the need
for targeted interventions and public health policies,
particularly to address gender disparity, where women are
more affected. Moreover, the high prevalence of refractive
errors among economically productive age groups
emphasised the importance of accessible and affordable
vision correction services. Furthermore, the age-related
shift in the causes of IV highlighted the need for tailored
strategies to address conditions like cataract, DR and
glaucoma among the elderly.

Conclusion
Refractive error was the most common cause of IV and
blindness among the participants.

Recommendation: Establishing easily accessible and
affordable vision correction services is highly
recommended. Further research is warranted to delve
deeper into the underlying factors contributing to gender
disparities and age-related patterns in visual impairment.
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