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ABSTRACT 

 
A laboratory-based cross-sectional study was conducted among Bingham University undergraduate 
students, Karu, to investigate the proportion of visual acuity (VA) among the students. The study aimed 
at investigating an association between head injury with low VA of students whose parent’s use 
medicated eye glasses. A total of 262 undergraduate students participated in the study. A predesigned, 
pre-tested, self-administered questionnaire was filled by the students. Eye examination using the 
optotype Snellen E Chart followed and the VA of the right (VARE) and left eyes (VALE) were tested 
separately. A regression and correlation model was used to assess the relationship between head 
injury and low VA. Head injury at one point of time in their life was strongly associated with low VA for 
both eyes (VARE, r = 0.524, R2 = 0.274, p = 0.040; VALE, r = 0.0.531, R2 = 0.282 p = 0.010). Parents’ 
use of medicated eye glasses was also associated with low VA of students (VARE p = 0.009; VALE p < 
0.001). Our results showed that students that had any form of head injury at any point in their life either 
as a child, teenager or an adult, were more likely to have low VA. However, the educational status of 
parents, anthropometric parameters and ethnicity had no association with low VA. We conclude that 
any form of head injury, at any point in one’s life, and parent’s use of eye glasses are risk factors for 
low VA. 
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INTRODUCTION 
  
Vision is the primary means of integration between 
the individual and external environment, and 
knowledge is to a great extent, acquired visually in 
school learning. Therefore, good vision is a pertinent 
factor that cannot be disputed (Gianinia et al. 2004). 
Visual acuity (VA) is an essential measure of visual 
function (Emerole et al. 2014; Hayes et al. 2019). VA 
refers to the visual system's ability to resolve, and 
perceive spatial detail and is the most commonly 
used measure of visual function in clinical practice 
(Anstice and Thompson 2014; Bach and Schafer 
2016). VA is a composite measure of the capacity for 
the eye to accurately focus light on the retina, the 
integrity of the retina, and the brain's ability to 
interpret the information provided. Acuity (keenness 
or sharpness) of vision refers to the ability of the eye 

to recognize two point sources of light, or two parallel 
lines, as separate rather than one (Cline et al.1997; 
Silverthorn 2007; Strasburger et al. 2011). Test of VA 
can provide information about the integrity of the 
visual system (Anstice and Thompson, 2014). VA is 
correlated with quality of life measures, such as 
mobility and the ability of adult patients to live 
independently (West et al. 1997; Hochberg et al. 
2012). A VA test can be done as a diagnostic tool to 
provide baseline data, as a measure of progression 
of the disease, as a routine test for employment and 
school admission purposes, in the acquisition of a 
license for motor driving and use of ammunition and 
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also for research purposes (Emerole et al. 2013, 
Emerole and Nnel, 2013).  
The World Health Organization (WHO) reports that 
285 million people are visually impaired worldwide 
(WHO 2014) with 90% of the visually impaired living 
in developing countries. Mahdi et al. (2014) reported 
that about 1.13 million individuals aged 40 years and 
above are currently blind in Nigeria. A further 2.7 
million adults aged 40 years and above are estimated 
to have moderate visual impairments, and an 
additional 400,000 adults are severely visually 
impaired.  
When a child is visually impaired and not detected 
early, it slows their learning process. It results in poor 
academic performance, which may be because they 
find it difficult to read their books, or because they 
cannot see the board clearly (Okoro and Odeyemi 
2013; Olatunji et al. 2018). Different investigators 
have established an association between poor 
academic performance and impaired vision (Chen et 
al. 2011; Silva et al. 2013; Kotingo et al. 2014; Park 
et al. 2016; Olatunji et al. 2018). Routine VA 
evaluation aims to ensure good visual health, 
attenuate the high rates of school dropout, academic 
failure, and preventing several more important visual 
complications.  
A head injury is any injury or trauma to the scalp, 
skull or brain. It may be a minor bump on the head or 
a severe brain injury. Head injuries can be caused by 
falls, home and occupational accidents, motor vehicle 
traffic collisions, domestic assaults and sports-related 
accidents (Astrand and Romner 2012; Alberts and 
Cherian 2014; Snelson et al. 2019). The eye is 
frequently involved in head trauma due to the 
proximity of the eye to the head and the neural 
connections between the eye and the brain. In 
penetrating brain injury, there may be physical 
damage to the visual pathway, visual cortex, or other 
vision-related structures of the brain. In non-
penetrating or closed head injury, displacement, 
stretching, and shearing forces may damage areas of 
the brain, including those associated with vision. 
Therefore VA screening for visual problems is 
essential, as early detection may improve future 
vision and educational achievement (Mathers et al. 
2010). 
In Nigeria, for instance, routine eye examinations are 
not taken seriously and so are rarely conducted, 
especially in tertiary institutions. VA screening 
programs are important because they will provide a 
platform for detecting visual anomalies, and students 
can then consider ophthalmological evaluation. 
Previous studies have reported VA screening among 
primary, secondary or university students in Nigeria 
(Ideh et al. 2001; Umar et al. 2007; Ayanniyi et al. 
2010; Okoro and Odeyemi 2013; Kotingo et al. 2014; 
Olatunji et al. 2018), but to the best of our knowledge, 
no study has linked the association between low VA 
and head injury, be it a fall, domestic accidents, 
motor vehicle accidents, domestic assaults or sports-

related accidents among university students in 
Nigeria. The study aimed at investigating an 
association between head injury with low VA of 
students whose parent’s use medicated eye glasses 
 
 
MATERIALS AND METHODS 
 
Mucuna pruriens Seed 
A total of 262 undergraduate students (males n = 105 
and females n = 157) aged 17-23 years participated 
in the study. The study was conducted at Bingham 
University, Karu. The students were chosen by 
simple random sampling from five Departments in the 
Faculties of Basic Medical Sciences, Humanities, 
Social and Management Sciences, Science and 
Technology, Health Sciences and Faculty of Law. 
The study was conducted in the laboratory of the 
Department of Physiology, where the Snellen chart is 
housed. Only undergraduate students whether they 
used medicated eye glasses or not were included in 
the study; all those who filled the questionnaire but 
were not available for the laboratory test were 
excluded from the study. Research and Ethics 
Committee approved the study (BHU/REC/19/H002). 
Participants provided informed consent before the 
commencement of the study.  
 
Questionnaire 
The study was based on a questionnaire distributed 
to the students. A brief description of the test was 
made to each subject, followed by the consent form 
and questionnaire. The questionnaire consisted of 
two sections. A general section concerned with self-
reported data of subjects and those of their families, 
such as the use of medicated eye glasses or contact 
lens by parents, the involvement of the participant in 
any head injury caused by a fall, home accidents, 
motor vehicle accidents, assaults, sports-related 
accidents and traumatic brain injury at any point of 
their life and parents level of education among 
others.  
In the other section, standard optotype Snellen’s 
chart values obtained from the subjects were 
recorded. Values for VA of the right (VARE) and left 
eyes (VALE) were recorded separately using 
Snellen’s chart (delles trish igrvh). The subjects’ VA 
was measured at a distance of 6 m away from the 
chart. A flat surface was chosen for this 
measurement, and Snellen’s chart was placed in a 
vertical position at the student’s eye level. The VA for 
each eye was measured by asking the student to 
close one eye, while the other was tested. The VA 
was then expressed as the ratio of the distance of the 
subject from the chart (d) to the distance at which the 
letters are typically read (D) which is d/D. In this 
study, a VA of 6/6 was considered as normal VA 
(NVA), while a VA of 6/9, 6/12 or worse than 6/12 
was considered as low VA (LVA)  
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Table 1: Participants Characteristics at Baseline 
 
Characteristics Frequency Percentage 

Sex   

Males 105 40.1 

Females 157 59.9 

Ethnicity   

Hausa 41 15.6 

Igbo 41 15.6 

Yoruba 64 24.4 

Others 116 44.3 

Age (yrs.)   

17 – 19 87 33.2 

20 – 22 165 63.0 

> 22  10 3.8 

Father’s level of education   

Illiterate - - 

Primary school 13 5 

Secondary school 27 10.3 

Tertiary 222 84.7 

Mother’s level of education   

Illiterate - - 

Primary school 16 6.1 

Secondary school 19 7.3 

Tertiary 227 86.6 

Use of glasses   

Yes 58 22.1 

No 204 77.9 

Head injury   

Yes 63 24.0 

No 199 76.0 

Parents use of glasses   

Yes 178 67.9 

No 84 32.1 

VA of the right eye   

Low VA 80 30.5 

Normal VA 182 69.5 

VA of the left eye   

Low VA 75 28.6 

Normal VA 187 71.4 

Distribution of VA   

Normal VA 168 64.1 

Unilateral VA 33 12.6 

Bilateral VA 61 23.3 

 
Statistical Analyses 
Descriptive statistics, including means and standard 
deviations, were calculated for sociodemographic 
variables. Chi-square and Fisher’s exerts tests were 
used to analyse the risk factors associated with low 
VA. A regression and correlation model was used to 

assess the relationship between variables and low 
VA. Data were analysed using SPSS 25.0 for Wind-
ows version 26.0 (IBM Corporation, Armonk, NY, 
USA). A p-value of less than 0.05 was considered to 
be statistically significant. 
 
 
RESULTS 
 
The participant’s baseline characteristics are 
presented in Table 1. 40.1% of the participants were 
male, and 59.9% were female, out of which 33.2% 
were between the ages 17-19 years, 63% were 
between ages 20-22 years, while 3.8% were above 
22 years. It was observed that 22.1% of participants 
used medicated eye glasses, while 77.9% did not. 
The table also shows that 24% of participants had 
head injuries either as children or in their teenage 
age, and 67.9% of participant parents use medicated 
eye glasses. Low visual acuity (LVA) of the right eye 
was seen in 30.5% of participants, while 28.6% had 
LVA in the left eye. Unilateral low VA was observed 
in 12.6% of participants, while 23.3% had bilateral 
low VA. Ethnicity, father’s and mother’s education 
level are also presented Table 1 
Association test and determination factors for low VA 
The association between normal, unilateral and 
bilateral VA of the subjects are presented in Table 2. 
The use of eye glasses by participants was 
significantly associated with normal, unilateral and 
bilateral VA (χ2 = 74.22, p = 0.001). There was a 
significant association between head injury and 
normal, unilateral, and bilateral VA (χ2 = 7.55, p = 
0.023). Also, there was a significant association for 
normal, unilateral, and bilateral VA for participants 
whose parents use medicated glasses (χ2 = 9.47, p = 
0.009). However, gender, ethnicity and age had no 
significant association with normal, unilateral, and 
bilateral VA. 
Multiple regression analysis of factors associated 
with VA are presented in Table 3. Use of medicated 
eye glasses by participants, head injury, and parents 
use of medicated glasses were all determinant 
factors for LVA of both the left (r = 0.531; R2 = 0.282, 
p = 0.0001, p = 0.010,  p = 0.009, CI = 95%) and right 
eyes (r = 0.524; R2 = 0.274, p = 0.0001, p = 0.040; p 
= 0.001, CI = 95%). The binary logistic regression 
analysis of factors associated with low VA of the left 
and right eyes are shown in Table 5 and 6 
respectively. Head injury (left eye p = 0.013 and right 
eye p = 0.010) and parent use of medicated glasses 
(left eye p = 0.009 and right eye p = 0.001) were 
determinant risk factors for LVA. Age and gender 
were not determinant risk factor for LVA (p > 0.05). 
On the optotype test lines distribution of VA to test for 
severity of impaired VA,  females had lower VA of 
6/12, 6/18 and 6/24 (VALE 6.8%, 2.7%, 3.4% and 
VARE 9.9% and 4.2% respectively) except for VARE 
test line 6/18 (Table 6). 
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Table 2: Chi-Square and Fisher’s Exact Tests Comparison of Visual 
Acuity 

 
 
 
DISCUSSION 
 
Visual problems have negative effects on learning 
and social interaction, thus affecting the natural 
development of intellectual, academic, professional, 
and social abilities (Thylefors et al. 1984). Visual 
impairment is the VA of less than 6/6 in the better eye 
(Fahd et al. 2013) or when the presenting VA is less 
than 6/6 in the better eye (WHO 2015). In our study, 
a VA of 6/6 was considered as normal (NVA), while a 
VA of less than 6/6 was considered as low (LVA). 
One interesting finding in our study is the relationship 
between head injury and VA. We categorized head 
injury as being a mild, moderate or severe hit on the 

head caused by falls, home 
accidents, motor vehicle 
accidents, assaults, sports 
accidents or traumatic brain injury 
at any point of their life, either as a 
child, teenager or as an adult.  
When individuals experience any 
form of head injury to the head, 
VA testing is usually not part of the 
routine examination performed. 
But our results show that subjects 
who had any form of head injury in 
their life either as children or 
adults had low VA of both the right 
and left eyes. Visual loss following 
head injury is a common 
phenomenon (Taber et al. 2006; 
Atkins et al. 2008; Cockerham et 
al. 2009). The neuroophthalmic 
correlation of this effect is that 
head injuries in many cases may 
compromise any of the neural 
pathways that subserve afferent or 
efferent visual functions. Damage 
to axons associated with the visual 
pathway during head injury can 
lead to axonal injury, which can 
result into impaired axonal 
transport and eventually axonal 

swelling followed by axonal disconnection. Trauma 
can disrupt vision at any point of the visual pathways, 
from the retina to the visual centres in the brain. 
Injury to the optic nerve or cranial nerves III, IV, or VI, 
either from direct penetration or indirect injury from 
percussive forces can result in blindness. Injury to the 
visual processing areas of the brain can result in the 
loss of both visual acuity and visual field (Levin et al. 
1999; Schoth et al. 2006; Steinsapir 2006 and Ueki et 
al. 2006). Measurement of VA should therefore be 
given maximum attention after an injury to the head, 
be it minor, moderate or major injury, as low VA if left 
untreated may lead to total vision loss later in life.  
Our study showed that parents use of medicated eye 
glasses is significantly associated with LVA in the 
subjects, both for the right (p < 0.001) and the left 

 Normal Unilateral Bilateral   
Variables n (%) n (%) n (%) χ2 P-value 
Sex      
Male 63 (24) 14 (5.3) 28 (10.7) 1.40 0.496 
Female 105 (40.1) 19 (7.3) 33 (12.6)   
 
Use of glasses 

     

Yes 11 (4.2) 11 (4.2) 36 (13.7) 74.22 0.001 
No 157 (59.9) 22 (8.4) 25 (9.5)   
 
Head injury 

     

Yes 32 (12.2) 13 (5) 18 (6.9) 7.55 0.023 
No 136 (51.9) 20 (7.6) 43 (16.4)   
 
Parents use of glasses 

     

Yes 103 (39.3) 26 (9.9) 49 (18.7) 9.47 0.009 
No 65 (24.8) 7 (2.7) 12 (4.6)   
 
Ethnic group 

     

Hausa 26 (9.9) 5 (1.9) 10 (3.8) 3.63 0.727 
Igbo 23 (8.8) 6 (2.3) 12 (4.6)   
Yoruba 38 (14.5) 10 (3.8) 16 (6.1)   
Others 81 (30.9) 12 (4.6) 23 (8.8)   
 
Age group (yrs.) 

     

   17 – 19 57 (21.8) 12 (4.6) 18 (6.9) 2.02 0.732 
   20 – 22 103 (39.3) 20 (7.6) 42 (16)   
> 22 8 (3.1) 1 (0.4) 1 (0.4)   

 Intercept B (95% CI) SE P-value r R2 

Dependent variable: VA of the left eye 

    Use of glasses 

0.041 

0.532 (0.42 – 0.65) 0.057 <0.001 

0.531 0.282     Head injury 0.145 (0.03 – 0.26) 0.056 <0.010 

Parents use of medicated glasses 0.136 (0.04 – 0.24) 0.051 0.009 

Dependent variable: VA of the right eye 

    Use of glasses 

0.042 

0.529 (0.41 – 0.65) 0.059 <0.001 

0.524 0.274     Head injury 0.102 (0.01 – 0.22) 0.057 0.040 

Parents use of medicated glasses  0.179 (0.08 – 0.28) 0.053 <0.001 

Table 3: Multiple Regression Analysis of Factors Associated with Low Visual Acuity 
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Table 4: Binary Logistic Regression Analysis of Factors Associated with Low Visual Acuity of the Left Eye 

eyes (p=0.009). Some studies (Zhang et al. 2006 and 
Olatunji et al. 2018) have established a relationship 
between family history of eye diseases and visual 
defects. Some eye diseases such as, cataract, 
glaucoma, retinitis pigmentosa, optic atrophy and  
age-related macular degeneration show a strong 
genetic susceptibility, they can result from Mendelian  
inheritance. Glaucoma causes optic nerve damage 
and can lead to permanent vision loss later in life, 
with one important risk factor is family history. Along 
with retinitis pigmentosa, both can be inherited as an 

autosomal dominant /recessive trait (Mahavir and 
Suresh 2018). Individuals that present with low VA 
may indicate eye disease, which is inherited. 
Therefore, screening of first degree relatives to 
identify the disease gene/variant and regular eye 
screening of such individuals is advised. In this study, 
age was not found to be a determinant risk factor for  
low VA. The reason being that this study was limited 
to undergraduate students of ages 17-23 years, and 
older adults were not involved. But earlier studies 
have reported that increasing age is a risk factor for 

 NVA LVA Total   
Variables n % n % N % Odd Ratio (95% CI) P-value 
Use of glasses         
    Yes 34 13 170 64.9 204 77.9 14.497 (7.00 – 

30.03) 
<0.001 

    No 41 15.6 17 6.5 58 22.1 
Head injury         
    Yes 25 39.7 38 60.3 63 24 

2.467 (1.21 – 5.02) 0.013 
    No 50 25.1 149 74.9 199 76 
                                  
Parents use of medicated glasses 

        

    Yes 59 22.5 119 45.4 178 67.9 
2.756 (1.29 – 5.89) 0.009 

    No 16 6.1 68 26 84 32.1 
Age group (yrs.)         
    17 – 19 22 8.4 65 24.8 87 33.2 

0.71 (0.39 – 1.31) 0.272     20 – 22 51 19.5 114 43.5 165 63 
    >22 2 0.8 8 3.1 10 3.8 
Sex         
    Female 41 15.6 116 44.3 157 59.9 

0.61 (0.32 – 1.18) 0.143 
    Male 34 13 71 27.1 105 40.1 

 NVA LVA Total   
Variables N % N % N % Odd Ratio (95% CI) P-value 
Use of glasses         
    Yes 42 16 16 6.1 58 22.1 

13.898 (6.67-28.95) <0.001 
    No 38 14.5 166 63.4 204 77.9 
 
Head injury 

        

    Yes 24 9.2 39 14.9 63 24 
2.86 (1.12-3.76) <0.010 

    No 56 21.4 143 54.6 199 76 
 
Parent(s) use of medicated glasses 

        

    Yes 65 24.8 113 43.1 178 67.9 
3.61 (1.67-7.81) <0.001 

    No 15 5.7 69 26.3 84 32.1 
 
Age group (yrs.) 

        

    17-19 26 9.9 61 23.3 87 33.2 
1.03 (0.57-1.87) 0.913     20-22 53 20.2 112 42.7 165 63 

    >22 1 0.4 9 3.4 10 3.8 
 
Sex 

        

   Female 44 16.8 113 43.1 157 59.9 
0.62 (0.33-1.16) 0.134 

   Male 36 13.7 69 26.3 105 40.1 

Table 5: Binary Logistic Regression Analysis of Factors Associated with Low Visual Acuity of the Right Eye 
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low VA (Daffner et al. 2013; Chou et al. 2016; Kong 
et al. 2016; Xiaochun et al. 2016; Olatunji et al. 2018; 
Danborno et al. 2020). In the present study, the 
literacy status of participants’ parents did not show 
any statistical significance with LVA. Olatunji et al. 
(2018) also reported similar findings. The use of 
medicated eye glasses by the subjects however had 
a significant association with low VA; this is expected, 
as low vision is one reason for the use of medicated 
eye glasses. 
The observations in this study are consistent with 
earlier studies on the prevalence of LVA which was 
higher among female subjects for both the left 
(VALE) and right eyes (VARE) (Ishigaki and Miyao 
1994; Abramov et al. 2012; Emerole et al. 2014; 
Shaqiri et al. 2018). Others have reported that the 
prevalence of impaired VA is higher among people of 
lower socioeconomic or educational status (The Eye 
Diseases Prevalence Research Group 2004; Vitale et 
al. 2006). Our study did not show this, probably as 
most of the subjects were almost of the same 
socioeconomic class. 
 
Conclusion 
The present study clearly shows that head injury at 
any point in one’s life, and also, parents use of eye 
glasses are risk factors for low VA. As such VA 
testing is warranted, as low VA can negatively impact 
several areas of the student’s well-being. We, 
therefore, recommend that this type of study should 
be conducted regularly in our various Universities, 
especially for new incoming students to make them 
aware of their VA status, which will help them in 
choosing seating positions in the classrooms. And 
also students can then be referred for a complete 
ophthalmological evaluation.  
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