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ABSTRACT

Article History:

Background: visual impairment is one of the commonest causes of disability globally. Uncorrected
refractive error is the commonest and largely preventable cause of avoidable visual impairment
worldwide. The objective of this study is to ascertain the distribution of refractive errors in the adult
populations in Ogun state, southwestern Nigeria.
Methods: This is a retrospective review of adults from 18 years and above. Data was collected from
the patients’ case notes from January 2008 to December 2012 from the record department of Deseret
Community vision institute (DCVI) in Ogun state, Southwestern Nigeria. The diagnoses used are:
myopia, hyperopia and astigmatism. A systematic sampling of 1000 patients from 6000 case notes was
done. Specific information that was retrieved include: age, sex, town of residence, entry or unaided
visual acuity, degree of refractive error and corrected visual acuity. Myopia is regarded as ≥ -0.50DS,
hyperopia ≥ +0.75DS, astigmatism ≥ - 0.25DC and emmetropia: > - 0.50 - < + 0.75. All statistical
analysis was done by statistical software STATA 11.0.
Results: Of the 446 with refractive error, 191(42.82%) were males, 255(57.18%) were females. Age
range is from 18-88. Mean age was 48.2. Astigmatism is the commonest cause of refractive error
289(64.80%), followed by hyperopia 96(21.50%) and myopia 61 (13.70%). Females have more
refractive errors than males. Age, sex and occupation are not statistically associated with refractive
errors.
Conclusion: Refractive errors are common eye conditions and astigmatism is the commonest type of
refractive error in adults. Females have more refractive errors than male.
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INTRODUCTION
Visual impairment is one of the commonest causes of disability
globally. Uncorrected refractive error is the commonest cause
of avoidable visual impairment worldwide (43%), it is largely
preventable (Stevens et al., 2013; Naidoo et al., 2016;
Pascolini and Mariotti, 2010). Between 117-153million people
are visually impaired due to refractive error (Foster and
Johnson, 2008; Smith et al., 2009). This occurs when the ray of
light from an object fails to focus accurately on the retina
plane. Consequently, the patient cannot see clearly and
refractive correction is needed. There are 3 main types of
refractive error (RE): myopia (short-sightedness), hyperopia
(long-sightedness) and astigmatism. These represent 38-49%
of all global visual impairment (Foster and Johnson, 2008).
*Corresponding author: Tayo Julius Bogunjoko,
Eye Foundation Centre for the Prevention of Blindness, Ilese/IjebuImushin, Ogun State, Nigeria.

Refractive errors are important cause of visual impairment (VI)
in children and adults and second largest cause of treatable
blindness after cataract in many parts of the world (Smith et
al., 2009). From the Nigerian national blindness and visual
impairment survey, uncorrected refractive errors were the
commonest cause of mild to moderate visual impairment
(77.9% and 57.1% respectively) being responsible for visual
impairment in 2.46million adults in Nigeria (i.e. acuity of
<6/12-6/60) (The Nigerian national blindness and visual
impairment survey 2005-2007). It is one of the cardinal areas
targeted by vision 2020. Uncorrected refractive errors in both
developing and developed countries causes lost productivity
which has significant economic implications. Refractive errors
can simply be diagnosed, measured, and corrected with the aid
of optical corrective approaches and devices such as spectacles
and contact lenses or by refractive surgical procedures (Katie et
al., 2015). Owing to lack of data on the distribution of RE in
Ogun state (southwestern Nigeria), its resultant effect on
planning of refractive error services, there is need to properly
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Source: Nigerian official website

Figure 1.
1 Map of Nigeria showing states of the federation

Source: Ogun state official website

Figure 2. Map of Ogun state showing 20 local governments that make up the state
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study the distribution and magnitude of refractive error in
Ogun state. There is a secondary community eye centre:
Deseret community vision institute (DCVI) in Ijebu-Imushin,
in Ijebu east local government area of Ogun state. The hospital
currently serves all the local government areas in Ogun state
and neighbouring Oyo, Ondo and Lagos states (Southwestern
Nigeria).

Age range is of 18-88. Mean age was 48.2. See table 2.
Astigmatism is the commonest cause of refractive error
289(64.80%), followed by hyperopia 96(21.50%) and myopia
61 (13.70%) see Table 2. Age, sex and occupation are not
statistically associated with refractive errors. (See Tables 1, 2
& 3).
Distribution of refractive errors

Ogun state of Nigeria: profile
Table 1. Sex

Nigeria is one of the countries in West Africa made up of 140
million people (2006 national census) currently estimated at
186 million (www.tradingeconomics.com/National bureau of
statistics; National Population Commission website). It is made
up of 36 states plus the federal capital territory Abuja. Ogun
state is one of the 36 states that make up Nigeria. It is located
in the southwest zone of Nigeria with a population of
3.7million (2006 national census) currently estimated at 5.2
million. It is made up of 20 local government areas with
headquarter in Abeokuta. 45% of the population is urban while
55% is rural. The aim of this study is to ascertain the
distribution of refractive errors in the adult populations in
Ogun state of Nigeria for the purpose of sustainable eye care
planning. Data and knowledge will help to plan services.

Sex
Refractive status
Total
P-value
Male
Female
Astigmatism
123(42.6) 166(57.4)
289
Myopia
24(39.3)
37(60.7)
61
0.717
Hyperopia
44(45.8)
52(54.2)
96
Total
191(42.8) 255(57.2)
446
Sex is not statistically significant associated with refractive error status (Pvalue=0.717, using Chi-square test)

MATERIALS AND METHODS
This is a retrospective review of adults from 18 years and
above. Data was collected from the patients’ case notes from
January 2008 to December 2012 from the record department of
Deseret Community vision institute (DCVI) in Ogun state,
Southwestern Nigeria. It included all cases that were refracted
and there is improved vision. The diagnoses used are: myopia,
hyperopia and astigmatism. The 2 eyes are taken in to
consideration with same refractive error. A systematic
sampling of 1000 patients from 6000 case notes was done. One
patient case note was used out of every 6 consecutive patients,
starting from 1 to 6000. Specific information that was retrieved
include: age, sex, town of residence, entry or unaided visual
acuity, degree of refractive error and corrected visual acuity.
Myopia is regarded as ≥ -0.50DS, hyperopia ≥ +0.75DS,
astigmatism ≥ - 0.25DC and emmetropia: > - 0.50 - < + 0.75.
The following are excluded: patients with Diabetic mellitus,
anisometropia and where details of refractive findings are not
recorded. The following cases were included: cataract,
glaucoma, retinal detachment, and age-related macular
degeneration: those that have improvement in VA at least to
one line. This study did not set out to know the magnitude of
presbyopia. Mean (SD) and Frequency (percentage) was used
for continuous and categorical variables respectively. Chisquare test and analysis of variance (ANOVA) were used to
assess associations and trends between variables. P-value of
less than 0.05 considered as statistically significant. All
statistical analysis was done by statistical software STATA
11.0. Ethical approval was given from the ethics committee of
the Olabisi Onabanjo University Teaching Hospital (OOUTH)
Sagamu.

RESULTS AND DISCUSSION
Total numbers with refractive errors were 446 (44.6%) met the
inclusion criteria. Of the 446 with refractive error,
191(42.82%) were males, 255(57.18%) females, see table 1.

Figure 3. Sex distribution of refractive errors
Table 2. Age
Refractive status
Astigmatism
Myopia
Hyperopia
Total

No. of patients
289
61
96
446

Mean(SD)
47.8(15.2)
47.2(19.1)
50.0(12.1)
48.2(15.2)

Min – Max
18 – 88
18 – 76
18 - 81
18 – 88

p-value
0.425

Age is not statistically significant difference between refractive error status (Pvalue=0.425, using ANOVA test)

Table 3. Distribution of refractive errors (Occupation)
Occupation
Senior
officer/Office job
skilled/unskilled
worker
Others*
Total

Refractive status
Astigmatism Hyperopia
Myopia
184(63.7)
61(63.5)
33(54.1)

Total

Pvalue

278(62.3)

20(6.9)

11(11.5)

5(8.2)

36(8.1)

85(29.4)
289

24(25.0)
96

23(37.7)
61

132(29.6)
446

0.325

*Others (Unemployed/Student/Retired/Housewife)
Occupation category is not statistically associated with refractive error status
(P-value=0.325, using Chi-square test.

This is the first study of patterns and magnitude of refractive
errors in Ogun state in Southwestern Nigeria to the authors’
knowledge. This study looked at the refractive error patterns
among adults (18-88 years) in a community eye hospital in
south western Nigeria. Most of the studies done all over the
world are either of the paediatric age group (Hazarika et al.
2017; Naido et al., 2013; Opubiri et al., 2013) or adults and
children mixed (Ntim-Amponsah, 2007; Malu and Ojabo,
2014; Adegbehingbe et al., 2003). In this study, Refractive
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errors are common eye conditions presenting in a community
eye hospital. 44.6 percent of patient who visited the eye
hospital have refractive error. This is comparable to the study
done in Kano, Nigeria where 40% of patients that attended eye
clinic had refractive errors by Lawan et al., 2014and Accra,
Ghana by Ntim-Amponsah C. T reported that 44.3% (NtimAmponsah, 2007) of the patients had RE. The two are hospitalbased. A study that is equally hospital-based gave lower
percentages in Nigeria like that of Malu et al in Jos 36.8%
(Malu and Ojabo, 2014). Conversely, other hospital-based
studies in other regions of Nigeria gave a higher percentage:
Adegbehingbe et al (54.9%) (Adegbehingbe et al., 2003),
Koroye-Egbe et al (54.28%) (Koroye-Egbe et al., 2010). In
Durban, South Africa, in a population-based study 57.3% of
population 35 years and older are affected by RE (Mashige et
al., 2016). These various differences may be due to the nonuniformity of inclusion and exclusion criteria in the studies and
the definition of the various types of refractive errors in
different studies. Also as mentioned above: the different age
cut off points. Astigmatism is the commonest cause of RE in
this study (64.8%), followed by hyperopia (21.5%) and myopia
(13.7%). this is the same pattern with the study by Lawan A
2016 where astigmatism is 41%, hyperopia 29% and myopia
9%. Koroye-Egbe: astigmatism 45.6%, myopia 31.8% and
hyperopia 22.5%. Astigmatism in our study is very high. It is
comparable to the population-based study of the Nigeria
National Blindness and Visual Impairment Survey (NNBVIS)
where Ezelum et al., 2011 reported that crude prevalence of
astigmatism was 63%, hyperopia 50.7% and myopia 16%.
Apart from different methodology in the study of pattern of RE
all over the world, the roles of race and genetics have been well
documented (Stambolian, 2013; Young et al., 2007; Xu et al.,
2006; Morgan et al., 2012; Wong et al., 2000). In the East and
South East Asia, myopia is commonest (Pan et al., 2013)
followed by hyperopia then astigmatism. In Europe: It is about
the same (Katie et al., 2015) except that the myopia is more
severe in Asians.
Limitations of this study
This is a hospital-based retrospective study with its attendant
selection bias. It is not inclusive. Cases are selected according
to age, sex, occupation etc. Patients come to the hospital
mostly when conditions or associated conditions are severe.
Hospital records are mostly incomplete and information
unstandardized. Duplicate consultations and admissions create
problems in determining incidence and prevalence rate. This
study only included people that came to the hospital for one
problem or the other. It did not look at the situation of people
with refractive errors who are not attending any health facility
or people with undiagnosed refractive errors. Presbyopia was
not included in this study. In spite of these circumstances, this
study gave a good account of refractive error patterns at a
community eye hospital in southwestern Nigeria.
Conclusion
Uncorrected refractive error is the commonest cause of
avoidable visual impairment worldwide (43%), it is largely
preventable. Owing to lack of data on the distribution of RE in
Ogun state (southwestern Nigeria), its resultant effect on
planning of refractive error services, there is need to properly
study the distribution and magnitude of refractive error. This

study revealed that refractive errors are common eye conditions
and astigmatism is the commonest type of refractive error in
adults (64.80%), followed by hyperopia (21.50%) and myopia
(13.70%). Females have more refractive errors than males at
57.18% and 42.82% respectively. Data and knowledge will
help to plan services for sustainable eye care in the state.
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