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INTRODUCTION 

Visual Impairment (VI) is predominantly caused by 
refractive disorders, which is also the second 
prevalent cause of blindness1,2. Some studies have 
anticipated a rise in myopic patients from around 1406 
million cases in 2000 to nearly 4758 million by the 
year 2050. Conversely, the number of people ending 
up being visually impaired is 101 million, and the 
incidence of people resulting in blindness because of 
uncorrected refractive errors in 2010 was 6.8 million3. 
The proportion of refractive error is alarmingly high in 
Pakistan, specifically in the ages 16−39 years, 
representing the affected population of 27.1 million4,5. 
Refractive errors occur because of disproportion 
between the axial length of the eye and its optical 
power, ultimately causing blurred vision (6). Among the 
types of refractive disorders are primarily myopia 
(nearsightedness), hyperopia (farsightedness), and 
astigmatism7,8. Myopia, resulting from convergence of 
incoming parallel light rays at a point in front of the 
retina7, is a significant cause of visual impairment 
worldwide and has epidemic levels in areas of East 

and Southeast Asia9. A sudden increase in frequent 
myopia cases has been reported in Chinese 
populations apart from the rise in Asian countries, in 
the last 50 years10. Similarly, the prevalence of 
myopia, in Pakistan is reported to be 36.5% in adults 
and 42.2% in the pediatric population4,11. Moreover, 
hyperopia occurs when, parallel light rays focus 
behind the retina with accommodation at rest7,12. 
Hyperopia is reported worldwide as 30.6% and 38.9% 
in Asia4,13. Moreover, the Estimated Population 
Prevalence (EPP) of hyperopia in the Southeast Asian 
population is reported as 44.8% 4,13. Additionally, 
adults in Pakistan are 10.14% prone to hyperopia2,4. 
Astigmatism occurs when the refractive power of eye 
varies at distinct meridians, resulting in two focal lines 
and a slightly diffuse spot14,15. Astigmatism has a 
global prevalence of approximately 40.4% in adults13. 
While in the Pakistani population, the prevalence is 
reported to be 37% 16.  
Refractive errors have an adverse impact on many 
domains of life, mainly affecting medical students17,18. 
Medical students are at a higher risk of developing 
refractive errors due to their longer time spent reading 
books and longer screen time19. Many studies have 
shown myopia to be most prevalent in medical 
students compared to hyperopia and astigmatism19. 
Recent studies suggest that longer hours of near work 
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result in blurred retinal images, leading to myopia19,20. 
Medical students have higher stress levels due to their 
excessive academic burden, which leads to poor 
sleep quality and duration, ultimately leading them to 
develop myopia21,22. Sleep has a crucial role in 
influencing the academic performance of medical 
students. Students who are prone to sleep deprivation 
due to higher academic stress eventually develop 
myopia or other vision-related problems22.  
Several researchers have reported on the high 
incidence rate of refractive errors in Pakistan. 
Approximately 16 million people in Pakistan suffer 
from myopia, along with more than 10 million who 
have hyperopia, as calculated in 20202,23. Numerous 
studies also suggested that refractive errors within 
medical students are seen to be strongly associated 
with prolonged near work, greater use of technology, 
sleep deprivation, and excessive academic stress, 
impacting CGPA/academic performance17,21,24–28. 
Despite that limited data exists on the prevalence of 
refractive errors and their association with Study 
hours, Screen time, Sleep duration, and CGPA among 
MBBS students at LUMHS. Therefore, this study 
aimed at evaluating the prevalence, types, and their 
relationship with Study hours, Screen time, Sleep 
duration, and overall impact on CGPA of students at 
LUMHS. 
The findings of this study address significant gaps in 
local data regarding the prevalence and types of 
refractive errors and their strong association with 
specific lifestyle factors in a high-risk population. 
These findings will contribute to increasing self-
awareness among students regarding eye health, thus 
improving their quality of life, and highlighting the 
importance of early correction of refractive errors with 
spectacles or contact lenses. This study can help 
university and academic policy makers understand the 
need to arrange eye camps for early detection of 
refractive errors and to make adequate academic 
policies that reduce the increasing rates of refractive 
errors among MBBS students.  

METHODOLOGY 

This comparative cross-sectional study was 
conducted at Liaquat University of Medical & Health 
Sciences, Jamshoro, Sindh, Pakistan, between July 
and October 2025. The study included undergraduate 
MBBS students aged 18–25 years at LUMHS who had 
been diagnosed by an ophthalmologist with either 
corrected or uncorrected refractive errors, including 
myopia, hyperopia, and astigmatism. Excluded group 
consisted of unwilling students, other university 
students, students diagnosed with other ocular 
condition (glaucoma, retinal disorders, keratoconus, 
etc.), who had undergone ocular surgeries (LASIK, 
cataract surgery), who were suffering from mental/
psychological disorders that made it difficult to 
administer the questionnaire, and students currently 
on treatment for systemic conditions affecting vision 
(diabetes mellitus, hypertension, autoimmune 

conditions, infectious diseases or other systemic 
causes). 
The study received ethical approval from the 
Research Ethics Committee of Liaquat University of 
Medical & Health Sciences (Ref No: LUMHS/REC/-
906) and was conducted in accordance with the 
Declaration of Helsinki 1975, and Informed consent 
was obtained electronically from all participants, who 
were also informed of their right to withdraw at any 
stage; all information was kept confidential and used 
solely for research purposes. 
Sample size for all students of five MBBS years was 
calculated using the OpenEPi app; the data added to 
it was the percentage prevalence of refractive errors, 
which was 27.6%, measured in a research conducted 
on the students of Iraq7. The calculated sample size 
was 262 with a confidence level of 95% and margin of 
error of 5%. A probability stratified random sampling 
technique was used. A self-constructed questionnaire 
was administered via an online Google Form or an in-
person interview.  
The questionnaire contained items on demographic 
and clinical status (age, gender, year of study, and 
refractive error), lifestyle factors (Study Hours, Screen 
Time, and Sleep Duration), and academic 
performance (Cumulative Grade Point Average 
(CGPA)). 
Participants were asked for their age, gender, year of 
study, and to self-report any diagnosis of refractive 
disorders, i.e., myopia, hyperopia, or astigmatism by 
an eye care professional, a usual practice seen in 
several studies17,29,30. 
Data on lifestyle factors was collected by asking 
participants to report average daily time spent on: 
Study Hours (hours/day of reading/near-work), Screen 
Time (hours daily spent on digital devices), and Sleep 
Duration (hours of day and night sleep). Core items 
used in myopia risk factor studies and the 
International Physical Activity Questionnaire (IPAQ) 
were added to ensure proper assessment of Study 
Hours and Screen Time17,29–31. Sleep Duration was 
evaluated using the Pittsburgh Sleep Quality Index 
(PSQI) Component 1, a cornerstone tool considered 
for the assessment of sleep32,33.  
Academic performance was measured by asking 
students’ overall Cumulative Grade Point Average 
(CGPA). Several studies have used CGPA for overall 
academic performance33. Furthermore, high reliability 
and correlation with GPAs reported by the academic 
registry have been established33,34. CGPA was 
classified according to the grading system at LUMHS 
(out of 4.00, the %age of marks; 85-100 is 4.00, 70-84 
is 3.50, 60-69 is 3.00, 50-59 is 2.00, and 0-49 is 0.00 
(fail)). 
Data was imported into Microsoft Excel 2024 and 
analyzed using the IBM SPSS version 27.0. 
Categorical data (gender, refractive error, CGPA, year 
of study) were expressed in frequency and 
percentages. Means and standard deviations (SD) 
were calculated for continuous variables (hours/time). 
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The relationship between categorical data was 
evaluated using Pearson’s Chi-square test. 
Independent Samples t-test was applied to compare 
the means of continuous variables (Study Hours, 
Screen Time, and Sleep Hours) between diagnosed 
cases and gender, stratified by academic years. 
Statistical significance was specified as P < 0.05 for 
all associations. 

RESULTS 

Table I represents the characteristics of study 
participants. The mean age of study participants was 
21.69 ± 1.79 years. Among the total participants, 185 
(70.6%) reported a diagnosis of one or more refractive 
errors. Males reported more refractive errors (n = 111, 
60.0%) than females (n = 74, 40.0%). Myopia was 
seen as the common refractive error in both females 
74.3% and 72.1% in males, followed by Astigmatism, 
which was 17.6% in females and 19.8% in males, and 
Hyperopia showed the least prevalence in both 
genders, 8.1%.  
Table I: Socio-demographic characteristics of 
MBBS students  

For the academic level, year-wise distribution as 
depicted in Figure 1, showed the total number of 
students diagnosed with refractive errors in the 1st 
year; n = 44 (80.0%), with the highest prevalence of 

astigmatism seen in the students of the 1st year; n = 
12 (27.3%). Students: n = 25 (50.0%), were detected 
with refractive errors in the 2nd year and in the 3rd 
year; n = 31 (59.6%), among all academic years, 
lowest prevalence of myopia was found in the 2nd; n = 
22 (88.0%), and the 3rd year; n = 22 (71.0%). 
Prevalence of refractive errors in 4th year; n = 40 
(72.7%) with peak prevalence of myopia was found 
across all academic years; n = 31 (77.5%), and in final 
year highest number of students reported refractive 
errors; n = 45 (90.0%) with peak prevalence of 
hyperopia across all academic years; n = 5 (11.1%).  
Table II presents the association between refractive 
errors and multiple variables, including study hours, 
screen time, and sleep duration, in both genders. 
Female students diagnosed with myopia (n = 55, 
74.3%) were found to be studying for longer hours, 
4.18 ± 1.38 (hrs). A significant association was 
observed between longest study hours and myopic 
females (P = 0.002). No significant association was 
observed with myopic males (3.74 ± 1.72 (hrs), P = 
0.307) or for either gender with astigmatism or 
hyperopia. 
Moreover, regarding Screen Time, male students with 
myopia (n = 80; 72.1%) were found to be more prone 
to longer use of digital devices (8.84 ± 1.59; P = 
0.041). Screen Time of myopic females showed no 
significant association (7.93 ± 1.9; P = 0.68), and a 
similar observation was found with other refractive 
errors in both genders.  
In addition to that, a strong association of refractive 
errors was observed with Sleep Duration, as given in 
Table III. All those female students (74.3%) who had 
an average sleep time of 5.73 ± 0.89 were myopic (P 
= 0.000). Similarly, myopic males (72.1%) with a sleep 
duration of 5.96 ± 1.00 showed a significant 
association (P = 0.002). Moreover, the sleep duration 
of male students with astigmatism (19.8%) was 5.73 ± 
1.03 and showed a significant association (P = 0.032).  
Regarding the academic performance of students, 
Table III illustrates characteristics of CGPA and 
refractive errors. The majority of the female students 
had a CGPA of more than 3.0 (47.27%), and a large 
group had a CGPA of more than 3.5 (43.64%). 

Parameters Frequency 
(n) 

Percentage 
(%) 

Gender 
Female 118 45.05 

Male 144 54.96 

Age (years) 

≤ 20 100 38.17 

21 – 32 120 45.80 

≥ 24 42 16.03 

Academic Year of 
Study 

1st 55 21.00 

2nd 50 19.10 

3rd 52 19.80 

4th 55 21.00 

5th 50 19.10 

Figure 1: Year-wise distribution of cases of refractive errors 
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Furthermore, the smallest portion had a CGPA of 
more than 2.5 (9.09%), and all were diagnosed with 
myopia (P = 0.004). Similarly, a significant proportion 
of males with a CGPA of more than 3.0 (38.75%), 
more than 3.5 (35.00%), and more than 2.5 (26.25%) 
had myopia (P = 0.005). These findings suggest that 
students diagnosed with myopia tend to have higher 
academic performance.  

DISCUSSION 

This study estimated that 185 (70.6%) MBBS students 
at Liaquat University of Medical & Health Sciences 
have refractive errors. The results align with research 
carried out in Akhtar Saeed Medical and Dental 
College, Lahore, which showed a 67% prevalence of 
refractive errors among undergraduate medical 
students4. Refractive errors were reported to be 
present in 68.2% of medical students by another study 
conducted at DOW Medical College, Karachi35. 
The most frequently observed refractive error was 
myopia, affecting both 55 (74.3%) female and 80 

(72.1%) male students. Astigmatism was reported by 
13 (17.6%) females and 22 (19.8%) males, while 
hyperopia was reported by 6 (8.1%) females and 9 
(8.1%) males. These results are approximated to a 
study performed at Kazerun University, Iran, which 
demonstrated that about 50% of students were found 
to have refractive errors, following a similar order of 
prevalence for various errors. The most typical error of 
refraction was identified to be myopia, as seen in 
44.2% female and 38.8% male students, while 
astigmatism was found in 29.2% females and 30.2% 
males, and hyperopia in 2.2% females and 2.8% male 
study participants3.  
This study demonstrated highest prevalence of 
refractive errors in myopic female students with the 
longest hours of study per day (4.18±1.38). The 
marked increase in myopia among female medical 
students with the longest study hours might be due to 
such prolonged duration of tasks requiring near 
vision3. Findings of a study conducted in Guntur 

Table II: Refractive errors in relation to study hours, screen time, and sleep duration 

Variable Gender Refractive Error Frequency (n) Mean (hrs) SD p−value 

Study Hours 

Female 

Myopia 55  81.4  83.1  200.0  

Astigmatism 31  96.3  07.1  378.0  

Hyperopia 6 38.3  27.1  229.0  

Male 

Myopia 08  47.3  32.1  703.0  

Astigmatism 22  37.3  42.1  967.0  

Hyperopia 9 44.3  42.1  506.0  

Variable Gender Refractive Error Frequency (n) Mean (hrs) SD p−value 

Screen Time 

Female 

Myopia 55  39.7  89.1  086.0  

Astigmatism 31  32.8  38.1  934.0  

Hyperopia 6 38.5  84.2  290.0  

Male 

Myopia 08  48.8  95.1  140.0  

Astigmatism 22  81.9  26.1  960.0  

Hyperopia 9 22.8  46.1  615.0  

Variable Gender Refractive Error Frequency (n) Mean (hrs) SD p−value 

Sleep Dura-
tion 

Female 

Myopia 55  37.5  98.0  000.0  

Astigmatism 31  51.6  41.1  349.0  

Hyperopia 6 71.6  71.1  589.0  

Male 

Myopia 08  69.5  00.1  200.0  

Astigmatism 22  37.5  30.1  230.0  

Hyperopia 9 65.6  37.0  541.0  

Table III: Refractive errors in relation to academic performance (CGPA) 
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Medical College, Guntur, Andhra Pradesh, also 
reflected those medical students who are engaged in 
reading and studying on an average for more than 25 
hours weekly have a higher prevalence of myopia25. 
Higher prevalence of myopia in females doing longer 
hours of study might be due to increased stress, 
because it is widely encountered by most medical 
students as they pass through rigorous and highly 
challenging academic environment. 
Higher screen times may be linked to the occurrence 
of refractive errors. In this study, 80 (72.1%) male 
students with myopia reported the highest hours of 
screen time (8.84±1.59). In a study carried out among 
Jordanian medical students, more than 25% of 
students had more than 8 h/day use of electronic 
devices30. Similar finding was observed in students 
who spent over 3 hours on mobile phones, had 74.6% 
refractive errors4. 
A higher percentage of Myopia was reported by 
female (74.3%) and male (72.1%) students who had 
the least sleeping time (5.73±0.89 & 5.96±1.00). 
Researchers described in this study, conducted at 
Shenyang, China, that sleep duration below 8 hours 
was correlated with increased risk of myopia (22). Our 
study found a unique association between males with 
Astigmatism (19.8%), who also had fewer sleeping 
hours (5.73±1.03). While astigmatism is the primary 
variable, it may be interacting with other lifestyle 
factors. It is crucial to emphasize that this finding 
demonstrates a significant association and not a direct 
causal relationship.  
Most of the students with good academic performance 
were myopic females and males having a CGPA of 
more than 3.0 (47.3% and 38.8%), followed by having 
a CGPA of more than 3.5 (43.6% and 35.0%). These 
results show that medical students are vulnerable to 
high stress due to academic burdens and are prone to 
longer periods of near work/reading, ultimately 
developing myopia. Another study conducted at 
Guntur Medical College, Guntur, Andhra Pradesh, 
also suggests that intraocular pressure is raised by 
the eyeball during accommodation (near-work), 
contributing in axial elongation of the eyeball and 
leading to myopia25. Similarly, a study on Iranian 
University Students, Kazerun, suggests that educated 
people, due to longer hours of near activities like 
studying and limited outdoor activity, are at increased 
risk of developing myopia3. 
Focusing on the high-risk population (MBBS students) 
with the highest prevalence of refractive errors, 
exploration of significant association of modifiable 
lifestyle risk factors, and comprehensive analysis of 
variables (Study Hours, Screen Time, Sleep Duration, 
Gender-based variation, and impacts on Academic 
Performances (CGPA) of medical students) were the 
strengths of this study. On the other hand, this study 
was based on a single department of a single 
institution, which means the specified setting of that 
department and institution could have influenced the 

precision and generalizability of the results. Gathering 
responses at one point in time, the cross-sectional 
design failed to establish a causal relationship 
between variables. Additionally, reliance on self-
reported data about lifestyle variables (Study Hours, 
Screen Time, and Sleep Duration) is subject to recall 
bias. Along with that, an objective diagnosis of 
refractive errors should have been made instead of a 
self-reported diagnosis of refractive errors to ensure 
accurate severity of the errors. Further large-scale 
studies are required to suggest any changes in 
lifestyle factors responsible for causing refractive 
errors and their overall effect on the academic 
performance of medical students. 

CONCLUSION 

This study establishes a high prevalence of myopia 
among both male and female students of MBBS at 
Liaquat University of Medical & Health Sciences, 
Jamshoro, Sindh, Pakistan. The study found a strong 
association between modifiable lifestyle factors and 
refractive errors, with a critical finding between 
insufficient sleep and myopic students (both genders). 
Significant gender variations were also seen in 
females with myopia linked to prolonged study hours 
and myopic males to longer screen time. In addition to 
that, this study revealed exceptional academic 
performance of students associated with refractive 
errors in both genders. These findings underscore the 
need for increased awareness of eye health and for 
organizing eye camps in the University for early 
identification and correction of these refractive errors 
among MBBS students. These findings would help 
academic policy makers in managing the academic 
load of students and encourage a healthy academic 
life balance. 
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