
Introduction
Uncorrected refractive error (URE) is the leading cause 
of  visual impairment and the second leading cause of  

1,2blindness worldwide.  It is a major public health 
problem with extensive negative social and economic 
impact on patients and their families. It can limit 
educational and employment opportunities of  affected 
individual and their communities. It has been reported 
that, URE results in an annual loss of  $269 billion 

3 worldwide. Factors such as poverty and lack of  access to 
4treatment limits its correction.  To the best of  the authors’ 

knowledge no study has been done on refractive error 
(RE) in this university community. This study reports on 
the prevalence and types of  RE among students who 
invariably need good vision to enhance their academic 
potentials. 

Methods
A hospital based retrospective study of  the medical 
records of  all students who presented to the eye unit of  
the University Health services in Jos between March 

2019 and March 2020 on account of  eye problem was 
done. The university clinic is located in Jos, the capital of  
Plateau state in North-central Nigeria and it provides 
health care for students, academic and nonacademic 
staff  of  the university and their relations as well as the 
public. 

Clinic records of  all patients seen within the said 
period was got and those of  the students were identified, 
retrieved and reviewed. All students who had subjective 
refraction were included and the result of  subjective 
refraction was used for the analysis, except in cases where 
the refraction did not improve their vision or details of  
the refraction findings were not recorded in the case note. 
Information obtained from patient's case notes included 
age, sex, refraction results as well as the diagnosis. 
Students with incomplete refraction results were 
excluded from the study. The eye with the better 
presenting visual acuity was used in classifying the 
student's RE type.  Refractive error was defined based on 
this study as presenting visual acuity of  6/9 or worse and 
or near vision of  worse than N5. Myopia was defined as 
an error of  greater than or equal to - 0.50 diopters sphere; 
hypermetropia was an error of  greater or equal to + 0.50 
diopters sphere, while astigmatism was defined as an 
error of  greater than or equal to ± 0.50 diopters cylinder. 
All students who needed a reading addition were 
considered as having presbyopia, particularly if  there 
was difficulty in reading fine print despite full correction 
for distant RE. The study was approved by the Research 
Ethics committee of  the University of  Jos. 
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Abstract

Background: Uncorrected refractive error (URE) is a major 
public health problem with extensive negative social and 
economic impact on patients. It can limit educational and 
employment opportunities of  affected individuals.  We sought 
to determine the prevalence and types of  refractive error (RE) 
among students presenting to a federal university school clinic 
in North-central Nigeria. 
Methods: A school based retrospective study where the records 
of  all students seen at the eye unit of  the university clinic 
between March, 2019 and March 2020 was done. Details of  
student's refractions were retrieved from their records and 
categorized based on distant and near RE types. For each 
student, the eye with the better vision was used for the analysis. 
Myopia was defined as an error of  greater or equal to -0.50DS; 
hypermetropia as an error of  greater than or equal to + 0.50DS; 
while astigmatism was defined as an error of  greater than or 
equal to 0.50DC. Data was analyzed using Statistical Package 
for Social Student version 21.
Results: A total of  three hundred and twenty-two students 

were seen in the eye unit of  the university clinic during the study 
period, of  which 95 (29.5%) underwent refraction. RE was 
found in 81 of  them giving a RE prevalence of  25.2%. There 
were more females 49 (58.0%) than males with RE with a M: F 
of  1:1.4. With an age range of  17-58 years, the most frequent 
age group was 17-26 years (51.8%). Myopia was the 
predominant RE 31(38.3%) and hypermetropia was the least 
RE  found in 4 (4.9%) eyes.  
Conclusion: Uncorrected refractive error is common among 
university students presenting to the eye unit of  the university 
clinic with myopia being the most common type. There is 
therefore, a need to establish regular and effective screening 
programmes that will promote early detection and correction in 
order to forestall its negative impact on students' academic 
performance.
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Results
A total of  24,000 students were seen in the General Out-
Patient Department (GOPD) of  the University Health 
Services during the study period, of  which 322(1.3%) 
students were either referred from the GOPD or 
presented directly to the eye clinic. Their ages ranged 
from 17-58 years with mean age of  25.8 (± 7.5) years with 
age category of  17-26 years constituting the most 
common age group as seen in table 1. Of  the students 
seen at the Eye unit, 95 (29.5%) students had reduced 
vision (less than or equal to 6/9 and or near vision of  less 
than N5) in one or both eyes and had refraction. Of  these, 
81 students (25.2%) were found to have RE. Table 2 
shows the age sex distribution of  students with refractive 
error. Forty-nine (60.5%) were females with a male to 
female ratio of  1: 1.4.

Table 1: Age distribution of study participants

Table 2: Age and Sex distribution of students with refractive 

error(N= frequency)

Table 3: Distribution of refractive error among students

Myopia was the commonest RE seen in 31(38.3%) eyes, 
this was followed by presbyopia 28 (34.6%) with the least 
being hypermetropia 4 (4.9%) as shown on Table 3. The 
age group where all the different types of  RE was most 

Age category(years) Frequency     Percent

17-26 217 67.4

27-36 66 20.5

37-46 32 9.9

>46 7 2.2

Total 322 100

Age Category                    Sex Total

(years)  Male N(%) Female N(%) N(%) 

17-26 13(39.4) 28(58.3) 41(50.6)

27-36 2(6.1) 6(12.5) 8(9.9)

37-46 15(45.5) 11(22.9) 26(32.1)

> 46 3(9.0) 3(6.3) 6(7.4)

Total 33(100.0) 48(100.0) 81(100.0)

Age category  

    (years)    N (%)       N (%)        N (%)       N (%)

17-26 22(71.0)    16(88.9)      3(75.0) 0 41(50.6)

27-36 5(16.1)     2(11.1)      1(25.0) 0 8(9.9)

37-46 3(9.7) 0 0    23(82.1) 26(32.0)

>46 1(3.2) 0 0     5(17.9) 6(7.5)

Total        31(38.3)     18(22.2)       4(4.9)    28(34.6)      81(100.0)

Myopia  Astigmatism  Hypermetropia  Presbyopia  Total

Type of refractive error Number of patients (%)

Myopia 31(38.3)

Astigmatism 18(22.2)

Hypermetropia 4(4.9)

Presbyopia 28(34.6)

Total 81(100.0)

prevalent was 17-26 years and this was seen in 41(50.6) 
eyes (See Table 4). 

Disaggregating myopia by age and gender, it was 
found to be more common in the 17-26 years age group 
(70.1%) and among females (64.5%) as shown in Tables 4 
and 5. Of  the 31 myopic eyes, 29 eyes (93.5%) had 
myopia of  < -3DS whereas two eyes (6.5%) had myopia 
of  =  -3DS. The range of  refractive power seen in this 
study was as follows: myopia: - 0.50DS to - 7.00DS; 
hypermetropia: + 0.50DS to + 1.00DS; and astigmatism: 
0.50DC to 2.50DC.  Of  the students with presbyopia, 
26(92.9%) had presbyopia alone, while 2(7.1%) had 
other prevailing distant refractive errors. The minimum 
age at which a subject was prescribed with a reading 
addition was 37 years. There were more presbyopic 
males 15 (53.6%) compared to females. The mean 

reading add was +1.50DS. The majority (78.6%) of  the 
reading additions were between + 1.00D to + 1.50D. 
Twenty-five (80.6%) of  students with refractive error had 
their vision corrected to 6/6.

Table 5: Distribution of Refractive error type by gender 

Table 4: Distribution of refractive error type by age group of students

Refractive Type                           Sex Total

Female N (%) Male N (%)    N (%)

Myopia 20(64.5)      11(35.5) 31(38.3)

Astigmatism 12(66.7)       6(33.3) 18(22.2)

Hypermetropia 3(75.0)       1(25.0) 4(4.9)

Presbyopia 13(46.4)      15(53.6) 28(34.6)

Total 48(59.3)       33(40.7) 81(100.0)
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Discussion
This is the first retrospective study done to evaluate the 
refractive status of  students attending the eye unit of  
federal university clinic in North-central Nigeria. The 
study highlights the importance of  detecting and 
correcting RE among the studying population. The high 
prevalence of  refractive error found in this study is 

5comparable to that reported by Ovenseri-Ogbomo et al.  
Higher prevalence of  RE of  54.9% and 67.7% was 
reported among university students by Jyothirmai et al 

 6,7and Maqbool et al respectively.  This higher prevalence 
of  RE seen in the above surveys could be due to racial and 
genetic factors when compared with the index study. 
However a lower prevalence of  13.3% was documented 

 by Ovenseri and Assien in Ghana and 2.2% by Opubiri 
 and Egbe,  4.0% by Nebiyat et al, 9.5% by Abah et al  and 

 8-12the 4.8% by Balarabe et al in other parts of  Africa.  The 
variation of  the prevalence in these studies could be due 
to difference in race, study area (rural or urban), study 
sample, age group of  study participants, the study 
definitions, methodology used for the classification of  
refractive errors as well as the use of  cycloplegic agent. In 
this study, the study sample was students between the 
ages of  17- 58years with different methodology and 
classification criteria compared to another study in 
which children younger than 20 years were studied and 
also cycloplegic refraction was used in determining 

9refractive status . Cycloplegic refraction would have 
provided information on latent hyperopia, especially in 
younger patients with high amplitude of  accommoda-
tion and as such detect low refractive error that could be 
missed with non-cycloplegic refraction. However, the 
non-cycloplegic refraction has the advantage of  
preventing the blurry vision from the cycloplegic agent 
which would interfere with the academic activities of  the 
students for the duration of  action of  the cycloplegic 
agent used.  

Myopia was found to be the most common type of  
uncorrected refractive error (URE) among the study 
participants. This finding is similar to the results of  other 

6, 11studies.  This could be attributable to the high visual 
demands related to more time students spent doing near 
work such as reading, using computer, phones and 

13watching television as was observed in a previous study.  
However, a longitudinal study that examined parental 
myopia, near work, school achievement and children's 
RE have shown genetic to be an important factor 

14associated with myopia . In contrast, some studies 
found hypermetropia to be the predominant RE 

15,16,17type.  This could probably be due to the study 
population which included the extreme age groups 
where hypermetropia is commonly seen. The use of  non-
cycloplegic refraction in our study could have biased our 
result towards myopia as the non-cycloplegic refraction 
have been reported to produce more myopia and less 

18hyperopia.  Some other authors found astigmatism to be 
5,19,20,21common among their study population.  The 

prevalence of  presbyopia in this study is lower than that 
found among adults 35years and above in population 

22,23 based studies. The age of  onset of  presbyopia found in 
the present study is higher than that found in other 

23-25 studies. However, Tony et al and Edwards et  al found 
26,27a higher age of  onset of  presbyopia.  This variation in 

the age of  onset of  presbyopia has been shown in several 
studies to be attributed to geographical variations in 
latitude and climate, where hotter climates are associated 

28-30 with earlier onset of  presbyopia. More than half  of  the 
additions prescribed ranged between + 1.00DS to 
+1.50DS, as most of  those that require the presbyopic 
correction are between the ages of  37-46 years. This is 
vital as it will help in planning for refractive services in 
the university clinic as stocking reading lenses in this 
range can serve the need of  most of  the presbyopic 
population. 

More than three quarter of  the students with RE 
were found to have their vision improved to 6/6 with 
correction. Correction of  RE is very necessary as 
uncorrected refractive error is a major public health 
challenge worldwide due to the negative impact of  poor 
vision on socioeconomic status of  the affected 
individuals as well as their families and also limiting the 
educational and employment opportunities of  
economically active persons and healthy individuals and 
also limiting the academic performance of  the affected 

22students.  Persistent academic failures can discourage 
the student and therefore result in loss of  interest in the 
study with eventual withdrawal from school. Therefore, 
the need for eye screening of  new students at registration 
and periodic reassessment of  old students cannot be 
overemphasized. This would promote prompt 
identification and correction of  RE in order to maximize 
academic potentials of  students.

Conclusion
Refractive errors are common among students 
presenting to the university clinic with myopia being the 
most prevalent type. There is therefore need to establish a 
vision screening programme at registration and 
periodically during the course of  their studies. This will 
promote early detection and correction of  RE and 
forestall its negative impact on academic performance of  
the students. 
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