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Abstract

e AIM: To investigate the prevalence of visual impairment
(V) and provide an estimation of uncorrected refractive
errors in school-aged children, conducted by optometry
students as a community service.

e METHODS: The study was cross-sectional. Totally
3343 participants were included in the study. The initial
examination involved assessing the uncorrected distance
visual acuity (UDVA) and visual acuity (VA) while using
a +2.00 D lens. The inclusion criteria for a subsequent
comprehensive cycloplegic eye examination, performed
by an optometrist, were as follows: a UDVA<O0.6 decimal
(0.20 logMAR) and/or a VA with +2.00 D >0.8 decimal
(0.96 logMAR).

e RESULTS: The sample had a mean age of 10.92+2.13y
(range 4 to 17y), and 51.3% of the children were female
(n=1715). The majority of the children (89.7%) fell within
the age range of 8 to 14y. Among the ethnic groups, the
highest representation was from the Luhya group (60.6%)
followed by Luo (20.4%). Mean logMAR UDVA choosing
the best eye for each student was 0.29+0.17 (range 1.70
to 0.22). Out of the total, 246 participants (7.4%) had a
full eye examination. The estimated prevalence of myopia
(defined as spherical equivalent <-0.5 D) was found to be
1.45% of the total sample. While around 0.18% of the total
sample had hyperopia value exceeding +1.75 D. Refractive
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astigmatism (cil<-0.75 D) was found in 0.21% (7/3343)
of the children. The VI prevalence was 1.26% of the total
sample. Among our cases of VI, 76.2% could be attributed
to uncorrected refractive error. Amblyopia was detected in
0.66% (22/3343) of the screened children. There was no
statistically significant correlation observed between age or
gender and refractive values.

e CONCLUSION: The primary cause of VI is determined
to be uncorrected refractive errors, with myopia being the
most prevalent refractive error observed. These findings
underscore the significance of early identification and
correction of refractive errors in school-aged children as a
means to alleviate the impact of VI.
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INTRODUCTION

efractive errors are a public health concern and with
R uncorrected refractive errors being the major cause of
visual impairment (VI) in low- and middle-income countries
and the second most common cause of preventable blindness
in the world"™. Globally, at least 2.2 billion people have a near
or distance VI. In at least 1 billion of these cases, VI could
have been prevented or has yet to be addressed. These 1 billion
people include those with moderate or severe distance VI or
blindness due to unaddressed refractive error (88.4 million),
cataract (94 million), age-related macular degeneration
(8 million), glaucoma (7.7 million), diabetic retinopathy
(3.9 million), as well as near VI caused by unaddressed
presbyopia (826 million)".
Uncorrected refractive errors in children can make it difficult

for them to learn at school and generally impair their quality
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of life. However, the correction of refractive errors with
appropriate spectacles is one of the most cost-effective
interventions in eye care!*.

In 2004, blindness resulting from uncorrected refractive errors
alone was estimated to affect over 8 million people aged Sy
and over from different surveys all around the world, with 153
million people estimated to be visually impaired (2008)". A Meta-
analysis (1990 to 2016) showed that globally in children (under
20y) the estimated pool prevalence of myopia, hyperopia, and
astigmatism was 11.7%, 4.6%, and 14.9%, respectively. In the
Africa region, the percentages were as follows 6.2%, 3.0%,
and 14.2% respectively". Although projections of myopia and
high myopia from 2000 to 2050 indicate significant increases
in prevalence globally'®.

VI from uncorrected refractive errors has been attributed
to lost educational and employment opportunities, reduced
productivity and poor economy for families and societies, and
reduced overall quality of life””. Many times, children will
never know that they are suffering from a refractive error or
complain of defective vision. Instead, they choose to develop
tactful survival methods like sitting in the front row in class or
moving objects closer to them'™.

Despite the availability of corrective measures such as spectacles
and contact lenses, the global prevalence of uncorrected
refractive errors remains disproportionately high. There exists
a correlation between lower socioeconomic status and an
elevated burden of uncorrected refractive errors'”. The cost of
eye examinations and spectacles is the biggest barrier to the
refractive correction in poor regions. Other barriers identified
were lack of perceived need, travel distance and awareness"".
In an adult population in Nakuru, Kenya, spectacle coverage
for distance was found to be only 25.5%"".

While a lot of studies have focused on the epidemiology of
refractive errors in the world, some regions such as the low-
and middle-income African countries have multiple cases of
refractive errors unaccounted for. Usually, that’s attributed
to the few studies that have been conducted to estimate the
prevalence of refractive errors in these regions.

In Kenya, the main cause of visual acuity (VA) impairment
among children aged 5 to 16y was uncorrected refractive
error''". Specifically, within the regions of Voi and Buguta in
South Kenya, the predominant cause of VI was also identified
as refractive error, with cataracts following closely as the
secondary cause''”. The region of Kakamega is located in
western Kenya, with a population of 1 867 579 people, of
which 897 133 are males. The Kakamega primary school is
one of the highly populated public schools in Kenya.

The aim of our study is to investigate the prevalence of VI
and uncorrected refractive error in school-aged children in the
region of Kakamega (Kenya). The assessment of prevalence

rates supports government planning by informing resource
allocation. This, in turn, enables the early detection of visual
errors. Swift intervention is crucial for achieving optimal
outcomes, particularly for at-risk school-aged children facing
the potential of VL.

SUBJECTS AND METHODS

Ethical Approval Parents were informed in advance about
the upcoming eye screening activity before the examination
date. Following this notification, they granted consent for
their participation in the study, which strictly adhered to the
tenets of the Declaration of Helsinki. The Ethic Committee
of Masinde Muliro University of Science and Technology
(MMUST), represented by the National Commission for
science, technology and innovation, has given their approval
with number: NACOSTI/P/20/3094.

Sample Selection The study was cross-sectional, and aimed at
evaluating the prevalence of VI and estimated the prevalence
of refractive errors at Kakamega primary school, Kakamega,
Kenya. The school is a public primary school with a total
population of 3674 children at the time of data collection. All
students attending Kakamega primary school present at the
time of examination were included in the study. Students with
ocular pathologies or abnormalities unrelated to any form of
refractive error were excluded from the study. A total of 3343
students participated in the study.

Examination Protocol The study approval was sought from
Kakamega primary school through the outreach coordinator at
MMUST. The examination protocol of the study was divided
into two parts. Part A included visual screening performed
on all children by optometry students of the MMUST.
Participants name, school, class, age and sex were recorded.
The examination included uncorrected distance visual acuity
(UDVA) with an E decimal chart at 5 m, pinhole VA and VA
with a +2.00 D lens. The +2.00 D lens was used to detect
hyperopic children, as it is suggested that the sensitivity
of distance VA screening for moderate hyperopia could be
increased by this fogging method"”. Part B of the examination
included a comprehensive examination of participants with an
UDVA of 0.6 or worse or VA with +2 D of 0.6 or better. The
examination included tests for ocular motility, retinoscopy,
cycloplegic and subjective refraction, as well as slit-lamp and
fundus examination.

Cycloplegic refraction was performed by instilling 2 drops
of 1% cyclopentolate administered Smin apart each one.
The refraction was done 30min after to ensure full muscle
relaxation. A portable slit lamp was used to assess the integrity
of the anterior segment and a direct ophthalmoscope for the
posterior pole.

The magnitude of the refractive errors was graded using
the spherical equivalent (SE): 1/2 cylinder plus the sphere.
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Participant was termed to be myopic if the SE greater than/
equal to -0.50 D, hyperopic if the SE greater than/equal to
+2.00 D, and astigmatic if error was greater than 0.75 D
(minus cylinder form was used). One was considered myopic
if one or both eyes were myopic including anti-ametropic,
hyperopic if one or both eyes were hyperopic as long as neither
eye was myopic, and emmetropic if neither eye was myopic or
hyperopic.

The estimated prevalence of refractive error was determined by
assuming that eyes with a VA of 0.6 or higher (decimal) were
considered indicative of functional vision. This assumption
aligns with the World Health Organization’s definitions of
VI which state that a UDVA between 0.1 and 0.5 decimal
represents VI'. Mild VI is characterized by a VA worse than
0.5 decimal, whereas moderate VI is identified by a VA worse
than 0.3 decimal. Although using a screening cut-off VA of 0.6
decimal may overlook certain cases of mild myopia, it is worth
noting that several authors have adopted this protocol for
refractive error assessment!'”. These authors argue that such an
approach provides an optimal balance between sensitivity and
specificity, particularly when evaluating myopic children.
Refraction Notation The spherocylindrical refractions
obtained were converted to vectorial notation using the power
vector method. Using this procedure, any spherocylindrical
refractive error can be expressed by 3 dioptric powers: M, JO
and J45, being M a spherical lens equal to the SE of the given
refractive error, and JO and J45 two Jackson crossed cylinders
equivalent to the conventional cylinder. These numbers are
the coordinates of a point in a three-dimensional dioptric
space (M, JO, J45). The length of this vector is a measure of
the overall blurring strength B of a spherocylindrical refractive
error.

According to the power vector method, manifest refractions
in conventional script notation [S (sphere), C (cylinder)xo
(axis)] were converted to power vector coordinates and
overall blurring strength (B) by the following formulas:
M=S+C/2; J0=(—C/2) cos (2¢); J45=(—C/2) sin (2¢); and B=
(M*+J0™+]45%)"".

Data Analysis Statistical analyses were performed using
SPSS version 26 (SPSS Inc., Chicago, IL, USA). Mean,
standard deviation (SD) and range for each of the parameters
were calculated. The degree of correlation between clinical
variables was assessed using the coefficient of correlation
(Pearson or Spearman according to whether or not they
comply the condition of normality). Normality was confirmed
by Kolmogorov-Smirnov test. Correlation was considered
statistically significant when P-value was <0.05.

RESULTS

A total of 3343 children from the primary school of Kakamega
(Kenya) were examined in November 2021. The mean age
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Figure 1 Number of children in each ethnic group in the total

sample.

of the sample was 10.92+2.13 (range 4-17y) and 51.3% were
female (n=1715). The majority of the children (89.7%) were
age 8 to 14y.

A total of 27 different ethnic groups were registered among the
participants. Most of the children were from the Luhya ethnic
group (n=1990, 60.6%) followed by Luo (n=670, 20.4%)
and Kikuyu (n=257, 7.8%). Figure 1 shows the distribution
according to the participants’ ethnic group.

Of these, a total of 246 (7.4%) who had a UDVA<0.6 decimal
(0.20 logMAR) and/or a VA with +2.00 D >0.8 decimal
(0.96 logMAR) underwent a second comprehensive eye
examination by an optometrist.

Visual Impairment To provide a more realistic assessment
of the functional vision among the sampled children, the VA of
the best eye was selected as a study variable. The mean value
of UDVA for the best eye in logMAR was 0.29+0.17 (ranging
from 1.70 to 0.22).

According to the VI classification, no VI was detected in
98.74% (3301/3343) of the students as they had a best
eye UDVA of 0.5 logMAR (0.3 decimal). Mild grade VI
was observed in 0.54% (18/3343) and moderate in 0.72%
(24/3343).

Following the correction of refractive errors, only 0.15% of
the total student population (5 out of 3343) displayed mild VI.
This was indicated by their best eye corrected distance visual
acuity (CDVA) falling below 0.3 logMAR (0.5 decimal).
Similarly, an equivalent percentage of 0.15% (5 out of 3343)
was observed for moderate VI, with best eye CDVA below
0.5 logMAR (0.3 decimal). A vast majority, 99.77% (3333 out
of 3343), in the study had good vision in their best eye, with a
CDVA equal to or better than 0.3 logMAR (0.5 decimal). This
ensures their ability to easily carry out daily tasks. Uncorrected
refractive error accounts for 76.2% (32/42) of our visual

impaired cases.
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Table 1 Summary of uncorrected distance visual acuity (logMAR) by type of ametropia

meanzSD (range)

Patients (n=236)

VA right eyes

VA left eyes

Emmetropia (SE -0.25 D to +1.75 D)
Myopia (SE<-0.50 D)
Hyperopia (SE=+2.00 D)

0.24+0.05 (0.22 to 0.40)
0.48+0.30 (0.22 to 1.70)
0.410.18 (0.22 to 0.700)

0.24+0.05 (0.22 to 0.52)
0.50£0.31 (0.22 to 1.70)
0.61+0.35 (0.22 to 1.00)

VA: Visual acuity; SE: Spherical equivalent; SD: Standard deviation.

Visual Outcomes for Children who Underwent a Full Eye
Examination Mean logMAR UDVA was 0.31£0.19 (range
1.70 to 0.22 logMAR) for the right eyes and 0.334+0.29 (range
3.00 to 0.22 logMAR) for the left eyes. Achieving an UDVA
of 0.1 logMAR (0.8 decimal) or better was observed in 24.4%
of children in the better eye, while 2.4% of eyes had a UDVA of
1 logMAR (0.1 decimal) or worse. Table 1 displays the UDVA
for emmetropic, myopic, and hyperopic eyes. The sample size in
Table 1 is 236 patients, as opposed to 246, due to the exclusion
of outliers. Specifically, some children were categorized as
emmetropic because they were unable to improve their VA
through refractive correction but exhibited unusually low VA
that distorted the overall range of measurements.
Refractive Outcomes Mean magnitude of sphere and
refractive cylinder was -0.05+1.14 D and -0.07+£0.33 D in
right eyes and -0.04+1.21 D and -0.07+0.29 D in left eyes.
Table 2 summarizes the refractive data in both conventional
and vector format. The CDVA for the best eye was 0.04+0.11
(ranging from 1.00 to 0.00) in logMAR. Figure 2 shows in a box
plot the spherical equivalent for the right and left eyes of the
refracted students.
When comparing whether there are differences in the refraction
obtained (SE) between right and left eye, no statistically
significant differences were found (P=0.902, Wilcoxon
signed ranks test) as expected. Refractive error was found in
21.95% of the right eye and in 22.36% of the left eye. Figure
3 shows the distribution of cases according to the ametropic
defect. The highest percentage of students were emmetropic
reaching a proportion close to 77% (98% of the total sample).
The proportion of students with myopia (defined as SE
<-0.5 D) was close to 20% (1.45% of the total sample), leaving
a percentage of around 2.5% (0.18% of the total sample) of
patients with a hyperopia value higher than +1.75 D.
Refractive astigmatism (cylinder <-0.75 D) was present in
2.85% (7/246) of the cases for the right eyes, with an average
cylinder of 1.71+0.76 D. Likewise, it was present in 2.03%
(5/246) of cases for the left ones with an average of -1.85+0.49 D.
This represents 0.21% and 0.15% of the total sample for right
and left eye respectively. Thus, we can state that 0.21% of the
children had a refractive astigmatism higher than 0.75 D.
Spearman’s correlation ratio between myopia and age was
found to be for right eyes =0.121 (P=0.411) and for left eyes
=-0.067 (P=0.648). Therefore, no statistically significant
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complete eye examination (n=246).

Table 2 Refractive outcomes in conventional and vector notation

mean+SD (range; D)

Fi:ze:g)s Right eyes Left eyes

Sphere -0.05+1.14 (-6.00 to +8.00) -0.04£1.21 (-6.25 to +8.0)
Cylinder -0.07+0.33 (-3.00 to 0.00) -0.07+0.29 (-2.50 to 0.00)
SE -0.09+1.19 (-7.00 to +8.00)  -0.07+1.23 (-6.88 to +8.00)
10 0.02+0.15 (-0.50 to 1.50) 0.01+0.12 (-0.38 to 1.00)

145 0.01+0.07 (-0.35 to 0.87) -0.01+0.09 (-1.25 to 0.19)
B 0.53+1.09 (0.00 to 8.00) 0.52+1.13 (0.00 to 8.00)

D: Diopter; SE: Spherical equivalent; SD: Standard deviation.

correlation was found between the age and the refractive value
(SE) of the children.
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When comparing the retinoscopy value (SE Rtx) with the
obtained refraction (SE), a high degree of correlation was
found between both values, with a statistically significant
Spearman’s ratio for the right eyes of 0.732 (P<0.005) and
for the left ones of 0.767 (P<0.005). This finding shows that
retinoscopy in this type of school screenings, provides an
objective refraction value to be considered.

No statistically significant correlation was found between
the sex and the refractive value (SE) of the children (Mann-
Whitney U test).

Amblyopia A difference VA between the two eyes greater
than or equal to two lines was considered as amblyopia. For
the presence of bilateral amblyopia, the assessment criterion
was established as those students whose VA with correction
was less than or equal to 0.22 logMAR (0.6 decimal). A total
of 22 students were detected with amblyopia with 15 of them
being girls. This accounts for 8.9% (22/246) of children who
underwent refractive examination. No significant differences
in VA were observed based on gender (Mann-Whitney U
test). When considering the total number of children screened,
represent 0.66% of the total children (22/3343). Out of all the
cases of amblyopia, 12 students had bilateral amblyopia. This
accounts for 4.9% (12/246) of the refracted children or 0.36%
of the total sample. In assessing the causes of amblyopia, 7
cases were found to be related to refractive problems. This
accounts for 2.8% (7/246) of the refracted children or 0.21%
of the total children. Among the cases of amblyopia, 5 cases
were related to ocular pathology or visual deprivation. This
represents 2% (5/246) of the refracted population or 0.15% of
the total children. There were 10 cases where amblyopia was
classified as idiopathic, meaning the cause was unknown. This
corresponds to 4.1% (10/246) of the screened population or
0.30% of the total children. Out of the 246 children examined,
only one case had esotropia, which was attributed to severe
intraocular ocular pathology, resulting in light perception
vision.

Visual Health Assessment In the slit-lamp examination, signs
of inflammation of the conjunctiva were found in 7 of the
246 students examined (0.21% of the total), of whom 4 were
boys and 3 were girls. The rest of the more severe pathology
detailed below was found only in girls. Two 13-year-old girls
underwent surgery for congenital cataract (0.06% of the total).
One of them achieved after surgery a VA with correction of
0.4 logMAR (0.4 decimal) but the other one however had a
very pale red reflex in the pupillary area with light perception
vision together with esotropia in the Bruckner test. A 12-year-
old girl who had suffered severe trauma on the left eye with
severe corneal involvement (0.03% of the total) had light
perception vision. A 7-year-old girl had a congenital posterior
subcapsular cataract (0.03% of the total) in her right eye and
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achieved a CDVA of 0.22 logMAR (0.6 decimal). Finally, a
13-year-old girl presented a very pale reflex to the Bruckner
test in both eyes related to posterior chamber pathology
reaching a CDVA of 1.0 logMAR (0.1 decimal).
DISCUSSION

Integrating eye exams into school interventions provides a
crucial community service. It enhances access to eye care,
enables early detection and treatment of vision issues, supports
academic success, and raises awareness about the significance
of eye health. The United Nations General Assembly adopted
its first resolution on vision: “Vision for All: Accelerating
action to achieve the Sustainable Development Goals (SDGs)”.
This resolution establishes targets and urges the global
community to enhance the vision of the 1.1 billion individuals
with preventable VI by 2030"". Visual deficits not only
diminish mobility and mental well-being but also elevate the
likelihood and demand for social care.

Eye health services aimed at maximising vision, eye health
and functional ability have broad benefits and can promote
the advancement of multiple SDGs, in particular, reducing
economic poverty and improving educational outcomes'”.
In order to improve educational outcomes and knowing
the impact that vision has on the whole learning process of
children, this first intervention of the Kakamega School of
Optometry was organised together with a representative of
the University of Valencia (Spain), lecturers of MMUST
(Kenya) and the head of the Kakamega primary school. The
intervention linked the optometry practice of the fourth- and
fifth-year university students with community service.

For many of the children, this was their first eye examination,
and some of them discovered that their vision was not as
perfect as that of their peers. A local private optical company
donated the prescription glasses for those who could not afford
them. Access to proper eyeglasses is essential for children to
thrive in their academic and daily activities.

To our knowledge, this is the first study to report the visual
outcome of a massive screening program in this remote area.
Prevalence of Visual Impairment and Estimation of
Refractive Error A total of 7.4% of the children did not
pass the first screening and presented a spontaneous VA of 0.5
or less. Some children, when examined by the optometrists,
showed better vision than initially recorded. Several reasons
may explain why some students did not perform well on
the VA measurement including lack of attention, difficulty
understanding the test, or temporary fluctuations in vision due
to factors such as eye fatigue, dryness, or other environmental
conditions, all of which can contribute to the results. A study
conducted in Ethiopia reported a prevalence of refractive errors
at 12.9%"", which was significantly higher than the findings
in our study. In Ethiopia the authors identified various factors
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associated with refractive errors, including family history, lack
of paternal formal education, and attendance at public schools.
However, the specific reasons behind these associations were
not the focus of our investigation.

Uncorrected refractive error has been identified as the
leading cause of VI, making it difficult to engage in various
activities"”. In a study conducted in Zimbabwe, the prevalence
of VI was reported to be 56.8%. The study included participants
ranging in age from 5 to 100 years old. The results revealed
that the most common cause of VI was uncorrected refractive
errors, accounting for 54.2% of the cases”™. In our students
uncorrected refractive error was found to be responsible for
73% of all the cases of VI.

A systematic review done in Ethiopia, showed slightly low
prevalence of VI and refractive error when compared to the
current study””". The variation can be attributed to universal
health coverage in Ethiopia, which is slightly higher compared
to Kenya.

A Meta-analysis to investigate the prevalence of refractive error
in Chinese children under 18y showed a pooled prevalence of
myopia, high myopia, hyperopia and astigmatism was 38.0%
2.8%, 5.2% and 16.5%, respectively™™.

In general, Africa has shown a relatively low prevalence of
refractive errors, particularly myopia. The prevalence rates
vary across different countries in the region. For example, a
study conducted in Nigeria reported a low prevalence of 1.2%
for myopia”, while another study in Somalia reported a higher
prevalence of 9.1%"*. Based on a comprehensive systematic
review, global estimates indicate the following prevalence rates
for refractive errors: myopia (defined as SE<-0.5 D) at 11.7%
(95%CI: 10.5%-13.0%), hyperopia (defined as SE>+2 D) at
4.6% (95%CI: 3.9%-5.2%), and astigmatism at 14.9% (95%CI:
12.7%-17.1%)"". Within the context of this review, examining
the data specific to Africa reveals interesting findings. Among
children under the age of 15, Ghana had the lowest reported
prevalence of myopia (defined as SE<-0.5 D) at 3.2%""
whereas Uganda had the highest prevalence at 11% among
children aged 6 to 9”°. These statistics highlight the variability
in myopia prevalence across different African countries and
age groups, underscoring the importance of regional factors in
understanding and addressing refractive errors in the African
context. In our study, we observed a prevalence of myopia
(defined as SE<-0.50 D) of 1.45%, slightly higher than the
Nigeria myopia study (1.2%)"", but much lower than that
reported in the Somalia study (9.1%)™. This disparity could
be partly explained by the fact that the referenced articles
are from 2013 and 2002"" indicating a potential temporal
shift in the prevalence of refractive errors. The variation in
prevalence rates between studies can be attributed to several
factors, including differences in the studied populations and

variations in data collection methods. However, it is important
to consider the influence of technology as a current factor,
which has been implicated in the rising prevalence of myopia,
particularly in Asian populations, reaching levels as high as
8 4% [27-29]'

The study conducted in Ghana reported the lowest prevalence
of hyperopia (defined as SE>+2.00 D) at 0.3%", while the
study conducted in Uganda reported the highest prevalence
at 37% (defined as SE>+0.5 D). Our study indicates a
hyperopia prevalence of 0.18 within the total sample, defined
as SE of >+1.75 D. This figure is notably lower than the
estimated pool prevalence observed in South-East Asia
(2.2%) and Africa (3%) for children™. This suggests that the
findings of the current study diverge from the global patterns
of hyperopia prevalence observed in different populations™,
The specific criteria used to categorize individuals as having
a particular ametropia can differ among studies, leading to
variations in prevalence rates.

Refractive Astigmatism Refractive astigmatism greater
than 0.75 D was not very prevalent in our population with
only 0.21% of the total sample. The results obtained in our
study regarding the prevalence of astigmatism are slightly
lower than those published in a population of children and
young adults in Ethiopia, where a prevalence of 1.3% was
reported””. However, the results differ significantly from the
study conducted in Uganda, where a prevalence of 52% was
reported”. Furthermore, a recent study conducted in Somalia
among students of comparable ages to our study reported a
prevalence of 3.9%"" for astigmatism. According to the results
of a Meta-analysis, approximately 15% of children and 40%
of adults were found to have astigmatism"’. However, when
specifically considering studies conducted in African countries,
the prevalence of astigmatism shows notable variation among
different research findings. Reported rates range from as low
as 1.3% in Ethiopia®” to as high as 91.9% in Benin"'. It is
important to recognize that the selection of cylinder power as
the cut-off point can impact the reported range of astigmatism
prevalence.

The observed variations in prevalence of astigmatism, myopia,
and hyperopia within African countries indicate the influence
of regional and population-specific factors. Factors like genetic
predisposition, environmental influences (such as lifestyle,
outdoor activities, and near-work), and healthcare access can
contribute to these differences. By conducting comprehensive
studies and understanding the underlying factors associated with
refractive errors in diverse populations, we can inform public
health initiatives, develop targeted interventions, and improve
access to eye care services to reduce the burden of these VI.
Amblyopia and Other Ocular Conditions The global
estimate of prevalence of amblyopia stands at 1.36% (95%CI:
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1.27%—-1.46%), however, the estimates varies depending to
different regions"™. The prevalence in Africa is believed to be
low with 0.38% while Europe showing the highest of about
2.66%"%. The above prevalence rates, based on a limited
number of articles included in a Meta-analysis, may not
be representative of the actual prevalence. With only three
articles from Africa, the rate reported for that region may be
inaccurate. In the present study the prevalence of amblyopia
was found to be 0.66% of the children screened. In Kenya, this
high prevalence in comparison to other African countries",
can be partly explained by the uneven distribution of human
resources in the county and by the fact that Kakamega is a
rural area far from the capital.

Amblyopia is a significant vision problem worldwide and is
expected to affect more than 220 million people by 2040
In this systematic review!”, they found that the most common
contributing factor to amblyopia was refractive error, whereas
in our study, only 31% of amblyopia cases were attributed to
refractive errors, while in most cases (45%) the cause could
not be determined or was unknown. Successful treatment of
amblyopia is achieved by early diagnosis and adherence to
the administered therapy™. However, in the current study,
the findings on the administered treatment were poor, as those
affected were not attended. By emphasizing the importance
of increased awareness, continued screening programs, and
improved treatment strategies, it is possible to enhance the
outcomes for individuals with amblyopia. Collaborative
efforts among healthcare professionals, policymakers, and
communities can contribute to better management and
outcomes for those affected by the condition.

Visual Health The study also revealed the prevalence of other
ocular pathologies, with conjunctival inflammation accounting
for 0.21% of the cases. However, it is important to note
that this prevalence was comparatively lower than a similar
study conducted in Ethiopia, which reported a prevalence of
approximately 5.8% for keratoconjunctivitis among children
under 18 years old”". Misalignment of the eyes causing visual
cortex suppression was only found in one girl, visual axis
deprivation due to congenital cataracts was found in two girls.
Although the sample was very equal between boys and girls,
the most severe pathology was found in girls.

In conclusion, refractive error was the main cause of VI in our
sample. The estimated prevalence of myopia in our study was
high compared to other previous studies in the region. Despite
the development of various management strategies, myopia
has been on a steady rise even in rural Africa. Conversely,
hyperopia has become a neglected condition, and its effects
should not be overlooked. Amblyopia should be a priority
in terms of screening and diagnosis within the country. The
study revealed shortcomings in how the condition is currently
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handled, emphasizing the need for improvement in its
management.
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