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Abstract

Background: The aim of this study is to identify Gender and Anatomical Influences on the prevalence of Low vision and
Blindness in Owerri, Nigeria.

Methods: A total of 12,160 subjects comprising 4230 males and 7930 females who met the inclusion criteria were seen
between January 2005 and December 2019 from Eye clinic attendees in Owerri, Imo State, Nigeria. Visual impairment was
defined as Visual Acuity <6/18. All the subjects underwent a complete ophthalmic examination. Standard procedures were
used to determine visual parameters of subjects

Results: Subjects with low vision in both eyes were in the majoity (70.8%). Subjects with low vision in the left eye only
(15.7%) were more than those with low vision in the right eye only (13.5%). There were more females (54.7%) with low
vision than males (45.3%). Those aged > 50 years (66.3%) were in the majority among subjects with low vision. Subjects
blind in both eyes were 4.1%. Those with blindness in the left eye only (56.2%) were more than those with blindness in the
right eye only (39.7%). There were more males (58.3%) than females (41.7%) among those who were blind. Those aged 50
years and above (73.1%) were in the majority among subjects who were blind.

Conclusions: Our findings has provided evidence that low vision and blindness are more prevalent in the left eye than in the
right eye. In addition, there were gender differences in the prevalence of low vision and blindness, with more females with low
vision; and more males with blindness. There is a need to take these observations into consideration in the management of

visual health.
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Introduction

The human eyes are the two important special sensory
organs for seeing located externally on the face. In addition,
the eyes serve as mirrors of the human body: environmental
factors and disease conditions have visual manifestations
(Seidu et al., 2021) B4, William Blake described the eyes as
the “’windows of the soul”’. The eyes are the windows
through which we view the world around us (Borish, 1975;
Emerole, C.G etal., 2013; Lin et al., 1999) [7:12.22],

Vision (the power of seeing; sight; ability to see) is a
physiologic function (Borish, 1975) U], There are various
parameters used in describing or assessing visual function
that are of relevance in health and disease conditions of the
body (Borish, 1975; Emerole, C.G, 1992; Ferris et al., 1982;
Goode et al., 1998) [": 1. 16. 171 |n order for our eyes to be
able to see, light rays must be refracted by the cornea and
the crystalline lens so that incident light rays are focused on
the retina. Ocular refraction is a measure of ocular function
and visual health. The retina receives the picture formed by
these light rays and sends the image to the brain through the
optic nerve (Borish, 1975; Lin et al., 1999) [": 221, An object
is seen by slightly different angles by each eye so the
information the brain receives from each eye is different
although it overlaps. The brain interprets the information to
produce a complete picture (Kay et al., 2017) 29,

The importance of good vision to life activities cannot be
overlooked (Asogwa, 1999; Seidu et al., 2021) >34, In spite
of the important function the eyes perform, the simple
things that can be done to keep the eyes healthy are often

ignored, resulting in damage to the eyes and vision. The
consequences of low vision and blindness are enormous and
do not spare any age, eye, gender, person or race (Canadian
Council of Motor Transport Administration, 2013; Emerole,
C.G et al, 2013; Emerole & Nneli, 2013) [10.12. 131 From the
beginning of time blindness and other related issues have
left the people affected shunned and stigmatised by the
community. In the past the most sightless people could hope
for as employment would be to become a successful beggar
(Emerole, C.G et al., 2013) 4. Advances in technology
with time are modifying the attitude of the visually
impaired. The statistics of low vision and blindness are ever
increasing by the day. According to the World Health
Organisation, presently, at least 2.2 billion people around
the world have a visual impairment that could have been
prevented or is yet to be addressed (World Health
Organization, 2019) %, Uncorrected refractive errors and
cataracts are reported as leading causes of visual impairment
posing enormous global financial burden and productivity
losses (World Health Organisation, 2021) 34,

The aim of this study therefore is to identify the Gender and
Anatomical influences on the Prevalence of Low vision and
Blindness in Owerri, Imo State, Nigeria in order to further
establish a framework for the management of eye disorders.

Methods

Study settings and study population

A total of 12,160 subjects comprising 4230 males and 7930
females who met the inclusion criteria (Visual Acuity <6/6)
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were seen between January 2005 and December 2019 from
Eye Clinic attendees in Owerri, Nigeria. Two thousand one
hundred and six were visually impaired (Visual Acuity
<6/18).

Data collection

In the course of consultation, history was obtained from
subjects as to existence of possible risk factors to visual
impairment. Blood pressure was measured routinely in adult
subjects. All the subjects underwent a complete ophthalmic
examination which included measurement of distant, near
and pin-hole vision in subjects with visual acuity less than
6/6 (with snellen’s chart and near reading charts);
ophthalmoscopy; retinoscopy; subjective refraction and
perimetry to investigate other possible causes of impairment
or reduction in vision.

Case Definition

Refractive errors (ametropia) in an eye were defined.
Emmetropia was defined as a spherical dioptric power
between -0.50DS and +0.50DS. Refraction data are based
on subjective refraction. Low vision in an eye was defined
as visual acuity <6/18 and equal to or greater than 3/60 in
the better eye with the best correction. Blindness in an eye
was defined as visual acuity of less than 3/60 or a
corresponding visual field loss less than 10° in the better eye
with the best possible correction. Those whose history
suggests the presence of diabetes mellitus had their fasting
or random blood sugar checked as the case may be.

Data analysis

The data obtained were reported as percentages and
statistical analysis (Chi square) was done using statistical
package for social sciences (SPSS) version 23.

Results

Prevalence of Low Vision among the Subjects

The prevalence of low vision was 70.8% in both eyes [O.U],
13.5% in the right eye [O.D] only and 15.7% in the left eye
[O.S] only see tables 1-3.

The gender characteristics of the subjects with low vision
show that 45.3% were males and 54.7% females. The
differences were statistically significant. See tables 1-3.
Majority of the low vision were seen in subjects aged >50
years (66.3%). In subjects aged 20-49 years (20.8%); and in
those aged <19 years, 12.9% see tables 1-3.

Table 1: Low Vision in Both Eyes by Age and Gender
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Table 2: Low Vision in Right Eye Only by Age and Gender

Age Group Males Females
N=129 % N=122
0-9yrs 5 3.9 1 0.8
10-19yrs 6 4.7 4 3.3
20-29yrs 4 3.1 7 5.7
30-39yrs 6 4.7 5 4.1
40-49yrs 9 6.9 9 7.4
50-59yrs 20 155 29 23.8
60-69yrs 28 21.7 43 35.2
70andabove | 5y 39.5 24 19.7
yrs

X?=18.3369 df = 7 p — value = 0.011* (Significant) [Bivariate]

Table 3: Low Vision in Left Eye Only by Age and Gender

Age Group Males Females
N= 140 % N= 153

0-9yrs 1 0.7 N/A 0.0
10-19yrs 6 43 10 6.5
20-29yrs 7 5.0 7 4.6
30-39yrs 10 7.1 8 5.2
40-49yrs 12 8.6 18 11.8
50-59yrs 23 16.4 32 20.9
60-69yrs 33 23.6 46 30.1

70 and above yrs 48 34.3 32 20.9

X2=9.676df =7 p—value =0.208 (NotSignificant) [Bivariate]

Prevalence of Blindness among the Subjects

Analysis of the results show that 4.1% of the subjects were
blind in both eyes (O.U), while 39.7% and 56.2% were
blind in the right eye (O.D) only and left eye (O.S) only
respectively see tables 4-6.

The prevalence of blindness among the males was 58.3%
while that in the females was 41.7%. The differences were
statistically significant. See tables 5 (p-value = <0.001).

The prevalence of blindness with age shows that 6.6% of the
subjects who were blind were in the paediatric and
adolescent age group. In subjects aged 20-49 years (20.3%).
Those aged >50 years constituted 73.1%. The differences
were statistically significant. See tables 4-6.

Table 4: Blindness in Both Eyes by Age and Gender

Males Females

Age Group N=7 % N=3 %
0-9yrs 1 14.3 N/A 0.0
10-19yrs 1 14.3 N/A 0.0
20-29yrs N/A 0.0 N/A 0.0
30-39yrs N/A 0.0 N/A 0.0
40-49yrs N/A 0.0 N/A 0.0
50-59yrs N/A 0.0 1 33.3
60-69yrs N/A 0.0 N/A 0.0
70yrs and above 5 714 2 66.7

X?=3.1973 df =3 p — value = 0.362 (Not Significant) [Bivariate]

Males Females
Age Group N=576 % N=744 % Table 5: Blindness in Right Eye Only by Age and Gender
0-9yrs 30 5.2 26 34 Males Females
10-19yrs 70 122 82 11.0 Age Group N=66 % N= 30

20-29yrs 59 10.2 85 11.4 0-9yrs N/A 0.0 N/A 0.0
30-39yrs 27 47 45 6.0 10-19yrs 3 4.5 4 1133
40-49yrs 30 5.2 40 53 20-29yrs 2 30 | NiA | 00
50-59y7s 45 78 79 106 30-39yrs > 76 | NA |00
60-69yrs 100 174 166 223 40-49yrs 6 o1 | NA | 0.0
: 50-59yrs 14 21.2 4 13.3
70 and above 215 373 221 30.0 60-69yrs 5 7.6 14 46.7
yrs 70yrs and above 31 47.0 8 26.7

X2=16.523 df =7 p — value = 0.021* (significant) [bivariate]

X2=36.459 df =7 p — value = < 0.001* (Significant) [Bivariate]
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Table 6: Blindness in Left Eye Only by Age and Gender

Age Group Males Females

N= 68 % N= 68 %

0-9yrs 2 2.9 N/A 0.0
10-19yrs 3 4.4 2 3.0
20-29yrs 3 4.4 4 5.9
30-39yrs 3 4.4 4 5.9
40-49yrs 10 14.7 12 17.6
50-59yrs 10 14.7 12 17.6
60-69yrs 18 26.5 15 22.1
70yrs and above 19 28.0 19 27.9

X?=2.906 df =6 p — value = 0.821 (Not Significant) [Bivariate]

Discussion

Low vision and blindness can be in the right eye or left eye,
and at times it is present in both eyes. In the present study,
the prevalence of low vision in both eyes was 70.8%; in the
right eye only 13.5%; and 15.7% in the left eye only.
Among the subjects, 4.1% were blind in both eyes while
39.7% and 56.2% were blind in the right eye only and left
eye only respectively. The differences in vision in the right
and left eyes of subjects were statistically significant (p —
value = 0.021).

The observed differences in the prevalence of low vision in
the right and left eyes of subjects that sought visual
intervention in the present study supports the influence of
anatomical location of the eyes and ocular dominance on
vision as noted earlier (Borish, 1975; Kay et al., 2017;
Rezaee et al., 2010) [ 1% %01 The right side of the brain
receives information through both optic nerves for the left
field of vision, and the left side of the brain receives
information through both optic nerves for the right field of
vision. The middle of the fields of vision overlaps. It is seen
by both eyes- binocular vision (Kay et al., 2017) 19, An
object is seen from slightly different angles by each eye. So
the information the brain receives from each eye is different
although it overlaps. The brain interprets the information to
produce a complete picture (Borish, 1975; Kay et al., 2017)
[7. 19 1t is reported that the right side of the brain (right
cortical/subcortical structures) play a significant role in
processing pain and emotion. This may explain the lower
pain threshold found in many left-sided anatomic structures.
The study on ocular sensitivity between the right and left
eyes undergoing glaucoma laser surgery showed a higher
mean sensitivity in left eyes (Kay et al., 2017) %1, Majority
of the subjects in the present study had visual impairment in
the left eye.

Multi-ethnic studies in healthy eyes have shown ethnic
differences in corneal parameters; racial influences in lens
opacity incidence and progression; and racial differences in
retinal vessel geometrics and retinal thickness (Alsagr et al.,
2021; Kashani et al., 2010; Li et al., 2013; Storey et al.,
2013; Wong et al., 2004) [ 18 2. 32331 The existence of a
positive correlation between visual acuity, ocular dominance
and handedness has been noted. This correlation could
explain the higher prevalence of low vision and blindness in
the left eyes of the subjects in this study (Borish, 1975;
Bourassa et al., 1996; Rezaee et al., 2010) [ 8 30 Eye
dominance refers to the phenomenon that input from one
eye is dominant (that is processed in a privileged manner)
over simultaneous input from the other eye in binocular
tasks. Majority of persons are right handed and right eye
dominant (Borish, 1975; Bourassa et al., 2010) " °l
Dominant eye refers to the eye which does purposeful task.
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Ocular dominance is a constant tendency for receiving input
information from one eye which is more accurate and
pictures seem clearer, larger and more constant and this eye
can limit information from the less dominant eye (Bamikole
& Aunde, 2012; Rengstorff, 1968; Rezaee et al., 2010) & 2%
30]

In the present study, the gender characteristics of the
subjects with low vision show that 45.3% were males and
54.7% were females while the prevalence of blindness
among the males was 58.3% while that in the females was
41.7%. The gender differences between the subjects with
low vision and blindness was significant. There were more
female subjects with low vision and more male subjects
with blindness. Women as a result of pregnancy, child birth,
motherhood and menopause appear more aware and health
conscious than men (Borish, 1975; Emerole, C.G et al,,
2014; Ezepue, 1997) [ ¥ 181 There is also demand on
women of their vision from domestic chores and peasant
farming. Their higher attendance to visual health care
facility may explain the higher prevalence of low vision
among the female subjects (Emerole, C.G, 1992; Emerole,
C.G et al, 2014; Ezepue, 1997) Ot 14 151 The higher
prevalence of blindness among the male subjects is probably
due to the fact that men engage in more hazardous
occupation and activities like welding, aggressive sports
(boxing), armed forces, combat professions and carpentry.
Culturally also it is not “’manly’’ to seek medical attention
at the least health challenge.

Majority of the low vision were seen in subjects aged 50
years and above (66.3%); subjects aged 20-49 years, 20.8%;
and those aged <19 years, 12.9%. The prevalence of
blindness with age shows that subjects aged >50 years
constituted 73.1%; subjects aged 20-49 years, 20.3%; the
paediatric and adolescent age group <19 years were 6.6%.
The differences were statistically significant. Subjects aged
50 years and above were in the majority among subjects
who were low vision or blind. This agrees with previous
studies (Abdu, 2002; Abdull et al., 2009; Adeoye, 1996;
Ezepue, 1997; Kingo & Ndawi, 2009; Ngondi et al., 2006;
Nwosu, 1994; Onakpoya et al., 2007; 1. Patel et al., 2006;
N. Patel et al., 2008) [t 2 3 15, 20, 24,25, 26, 27, 28] There s a
gradual decline in accommodation after the age of 35. After
the age of 40, the crystalline lens becomes more rigid. As
the crystalline lens cannot change shape as easily as it once
did, it becomes more difficult to read at close (Borish, 1975;
Emerole, C.G et al., 2014; 1. Patel et al., 2006) [ 14271, Low
vision is more common in older adults because many of the
diseases that can cause it are more common in older adults.
Ageing does not cause low vision on its own, but modifies a
pre-existing error making it more symptomatic. In addition
most domestic and office duties are near point activities and
demand good near vision. The decline in vision at near from
presbyopia, and at far from ametropia and other associated
conditions and morbidities with the subjects >50 years may
explain the higher prevalence of low vision and blindness in
this age interval (Emerole, C.G et al., 2014; Ezepue, 1997;
Milton et al., 2005) (415 23],

Conclusion

In conclusion, our findings have provided evidence that low
vision and blindness are more prevalent in the left eye than
the right eye. In addition, there were gender differences in
the prevalence of low vision and blindness with more
females with low vision and more males with blindness.
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There is therefore the need to take these observations into
consideration in the management of visual health.
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