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ABSTRACT 

Refractive errors are a global health problem especially in students with high education such as Medicine. Therefore, the 
prevalence of Refractive errors in medical students in addition to the contributing risk factors  have been discussed by 
numerous studies worldwide. In this systematic review we provide data about the prevalence of refractive errors including 
myopia, hyperopia and astigmatism and the possible associated factors: family history, gender, physical activity, diet, types 
of lights and others. 
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1. INTRODUCTION 

Refractive errors (RF) defined as a condition in which parallel rays of lights from the external world do not focus on the 
retina at the resting state of accommodation, leading to a blurry vision. Myopia, Hyperopia, and Astigmatism are the most 
prevalent types of refractive errors. Refractive errors are a significant public health concern, affecting individuals of all ages 
and leading to a decreased quality of life [1].  

Worldwide, Refractive errors considered to be the second most common cause of visual loss in 2010 [2] ,  and unfortunately 
the prevalence of RE particularly myopia tend to have high prevalence and accordingly the risk of complications, such as 
myopic macular degeneration, retinal detachment, cataract and open angle glaucoma are dramatically increasing[3].  

There is a sufficient evidence to support the association of myopia with having higher level of education and academically 
active professions such as Medicine. Medical students are a group that is particularly susceptible to refractive errors as they 
spend long hours reading and studying in comparison to non-medical students[4].   

Undressed refractive errors can affect many aspects including reduced life quality, educational and employment 
opportunities[5]. Therefore, Understanding the associated risk factors of refractive errors among medical students is crucial 
for developing effective preventive and treatment strategies, as prevention or correction treatment is possible in 80% of the 
causes of visual impairment[5].   

Identifying the risk factors linked with refractive errors can help targeting interventions to reduce the impact of this condition 
in the medical students. Furthermore, the risk factors should be assessed carefully before students choose a specialty that 
may need very good vision.  

 In light of this, this systematic review aims to highlight the possible underlying causes of refractive error among medical 
students by evaluating many articles worldwide. 

2. METHODS   

2.1 Search Strategy   

We searched two databases including Pub Med and Research-gate during the period of  time from October 28th to 31st,  2024 
using the keywords: refractive errors, "medical students", prevalence, myopia, hyperopia, astigmatism. Around 162 articles 
were detected from both databases   

2.2 Inclusion And Exclusion Criteria: 

Figure 1 

 

 

Researches done on medical students, discussing the prevalence or the  associated risk factors of refractive errors in this 
population of cross sectional , case control and cohort study designs were identified, yielding 162 articles. Duplicates were 
identified and removed and we have excluded all researches that  included other than medical students in the same study or 
not providing the full text. Consequently, 32articles are discussed in this systematic review[2,4,6-35].  

2.3 Data Analysis   

All the data were carefully reviewed regarding Refractive Errors Among Medical Students for statistical analysis a p-value 
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set to less than 0.05 to determine significance.   

3. PREVALENCE OF REFRACTIVE ERRORS 

Table1 
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The prevalence of refractive errors tends to be high among medical students which might be attributed to many environmental 
and genetic contributors, it ranges between 21.4% in Nepal [6] and 89.9% in China [7]. Myopia is the most dominant type 
of RE in this population with the highest prevalence in China 96.2% in 2020[8] and the lowest in Northwest Ethiopia 
16.7%[9] followed by 18.6% in Karnataka, India[10].  

4. RESULTS  

After removing duplicates, a total of 162 articles related to refractive errors in medical students were identified. These articles 
were screened for inclusion criteria, and 32 full-text articles were selected for indepth review, meeting our criteria for 
discussion in this systematic review. This included studies of cross-sectional, case-control, and cohort designs that focused 
exclusively on medical students and provided full-text access. These studies will be summarized regarding those risk factors   

4.1 Family History of Refractive Errors 

Many papers included in this article have the same consensus in regard to the association between having a family history of 
refractive errors and developing it [11-13]   

Parental history was found to be as high as 66.92%[15] and 79%[14] of medical students with RE. A study held in Pakistan 
showed that 81.4% of the students having their family members wearing spectacles[17]  . Students who have a family history 
of RE from both parents are typically twice as likely to develop myopia than those with no family history[18]. Furthermore, 
Myopia prevalence rises with the number of myopic parents" the prevalence of myopia if both parents were myopic was over 
90%, nearly 80% if one parent was myopic and less than 70% with no myopic parents, P<0.001)[19]. It was found that 
refractive errors are more elevated in students having myopic mothers than myopic fathers[20].  

Number of siblings was also discussed in an article done in Lebanon which concluded a statistically significant relation 
between RE and number of myopic siblings of medical students with a P-value of 0.001[13].  

The odds ratio of being a myopic student who had positive family history were found to be 2.31 greater than those with no 
parental history[9]. Although having at least one myopic parents was assessed to have similar results with an OR of  2.26, 
this is not observed to be significant statistically P=0.016[21].   

4.2 Gender of the students  

Difference in sex has a notable correlation in the development of RE in medical students especially myopia with a P-value 
of 0.006[20] and P=0.02[13]. Many articles have concluded that females are more likely to develop RE than males[22],[2]. 
Female gender was significantly associated with myopia(P=0.004)[7] and in RE overall, P=0.007 [18]. Nevertheless, myopia 
was more common in females in a study of 200 students, astigmatism was observed to be higher in males[15].   

A cross sectional study done on 425 medical students  in India showed that REs were slightly more in males than females[10] 
which was not in the line with the aforementioned results. This is consistent with Dey A at al[16] that observed 65% of  the 
participants with REs were males compared to 35% females.   
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No statistically substantial results regarding the link between students gender and the prevalence of REs were found in 
Nigeria P=0.35[24], Japan P=0.635[25], Denmark P=0.373[26], Singapore[21] or specifically in relation to  myopia 
prevalence[8],[27],[28].  

 *RE: Refractive Error 

 4.4 Reading and Studying 

As  medical students tend to spend intensive hours on reading and studying, a research conducted in 2020 revealed that  

students dedicating  more than 5 hours to study showed a higher prevalence of  refractive errors with a Chi-square=9.4183 

and P=0.0021[15]. Similar results were seen in a cohort study done in 2005-2007 showing that increased daily hours of 
studying can intensify the risk of developing REs, P=0.024. However, that was not significant in regard to the hours spent 
on reading[26]. In contrary, another study demonstrated that reading hours exhibit a profound correlation with RE[20]. Some 
reading habits were also discussed and showed to have some positive association with RE, such as reading while lying[19]. 
In addition to that, approximately 35% of medical students had the tendency of reading in moving vehicles[23].  

4.5 Physical Activity  

Physical activity is known to be beneficial for many health related problems, and apparently REs are no exception, students 
who engage in less sports were  having higher prevalence of REs[2]. 

 Similar results were seen in other conducted studies which demonstrated that physical activity was shown to be 
preventive[26] and medical students who engaged in <3 hrs of outdoor activities per day were having 1.65 fold  higher 
probability to develop myopia compared to their counterparts who spent 3hrs or more on outdoor activities daily[9]. A study 
done on 200 medical students in India showed that 25 of myopic students do outdoor sports while 54 do not, and 66 of 
emmetropic students do outdoor sports and 38 do not[29]. In another Indian study, it was observed that among 162 myopic 
students, around 74.1% were not engaging in any type of sports consistently[12]. Further research reported no connection 
between physical activities and refractive  errors in such population[20]. 

4.6 Electronics Use 

The integration of computers and digital devices has become a requisite in some societies. Students tend to use electronic 
devices in various aspects of their life.Excessive use of electronic devices such as Mobile phone[2] and Computer[19] was 
associated with refractive error development. Here are some associations regarding various types of electronics 

 

4.3Age of Medical Students  

Age has a profound connection with the emerging of REs in a studies carried out in Denmark P=0.022[26] and India 
P<0.0037[10]. The later study also assessed the association with hyperopia and it was significant as well with a 
Pvalue less than 0.008.Some researches conducted inconsistent results regarding students age and RE development 
showing insignificant link between the two, P=0.7[13] and P=0.195[20]. Furthermore, years spent in medical school 
were not established to be influential[11].  

  Researches   The age of highest prevalence of  RE 

  Khan A et al   Age groups of 18-19 years old 

 Munoli K et al 

  

Among students ranging from 18-23 years old, myopia 

was the most common type in all ages except for 20 

year old students 

 Dey A et al 

  

Students of 18-23 years old have the highest 

prevalence of myopia 

 Abuallut I et al 

  

The highest prevalence of REs was among the students 

of 21-23 years old(56.4%) 

 Jacobsen et al 

  

Progression towards myopia was more in younger 

ages, p=0.022 
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A study established in Saudi Arabia concluded some contrary results, the prevalence of RE in medical students who play for 
less than 1hr was higher compared to students who play for >1hr/day, 53.9% and 36.6%, respectively[18]. Moreover, hrs 
spent on video games per day have no association with REs, p=0.076[9] and no significant difference found regarding RE 
and PC or computer use[26],[22] or  

 mobile use/TV[22]. 

4.7 Sleeping Habits  

Our sleep has a huge impact on our bodies including our eyes. It is found that duration of sleep is associated with REs, 
medical students who sleep more than 8hrs a day exhibit less RE than students with shorter sleep durations, P=0.001, 
Chisquare=116.5979[15]. Unlike other studies, sleep duration had no effect on REs[22] and sleeping 7 hrs or less had a P-
value of 0.08[13].  

According to a study done on 11,138 medical students, it showed that participants who stay up late up to 10 pm have higher 
prevalence of REs [19]. Compared to a study carried out in Northwest Ethiopia which  included a smaller sample of 492 
students, staying up late has no association with REs[9].  

4.8 Near Work  

Near work activities found to be linked to RE, this can be explained by idea of engaging in near work activities increases the 
demand on accommodation leading to eye problems especially myopia[2]. Hours spent on near work activities are considered 
statistically significant regarding RE development, P=0.01[13]. Furthermore, spending more than 7hrs on near work 
increased the odds of developing myopia by 4.35 folds, compared to participants who spent 4 hrs or fewer [9]. Tahir F et 
al[17] also showed some association as 41.9% of students with RE reported 5-10 hrs spent on near work  

4.9 Place of Residency   

Prevalence of myopia was greater among urban dwelling women[19]. The likelihood of being myopic was 1.56 times greater 
among participants who were former city residents compared to those who were residing rural areas[9]. This is in contrast to 
studies done in India and Saudi Arabia which reported no notable association between students' RE and their place of 
residence, P=0.85[20] and 0.24[18] respectively.  

It is also found that no association was observed between students' RE and private or governmental housing[21].  

4.10 Lights  

Numerous studied have explored the interaction between the type or intensity of  lighting used by medical students and REs. 
It was observed that inadequate light was found to have a significant association with RE[20],[2] and avoiding dim lights 
was even protective[19]. However, in another study done in 2020, it revealed that myopic students tend to use dim lights 
more than non-myopic ones but there was no significant association between using dim lights while studying and RE, 
P=0.23[13].  

Regarding screen lights, out of 79 students who had myopia, 47 were exposed to excessive brightness while 32 do not and 
out of 104 emmetropes, only 4 used  too much brightness[29]. Some data were collected about the type of lights used by 
emmetropes showing that 81.7% use fluorescent lights while 18.3% use reading lamp[17]. However, Kshatri J et al[22] 
concluded the absence of connection between corrected refractive errors and the type of lights used by medical students  

4.11 Distance   

Distance from TV is associated with high prevalence of myopia, OR=1.14[18]. Around 40.2% of students with RE were 
watching TV from 2-3meters, 18.4% from less than 2m and 21.8% from 3-4m[17]. And regarding the distance at which 
ammetropes read: 23.1% read at 33cm, 62.4% at half of arm length and 14% read at full arm length[17] . Working distance 
was not found to be linked to RE according to Berhane M et al, p=0.23[9]  

4.12 Other Risk Factors   

2D:4D ratio   

Krishnakumar M et al[28] aimed to explore the relationship between myopia and second to forth finger length ratio(2D:4D 
ratio) "a proxy marker of parental sex steroid exposure" among medical students. It revealed a negative correlation between 
digit ratio and myopia indicating that prenatal exposure to testosterone was associated with myopia  

Eye exercise  

Regular practice of eye exercise was associated with lower prevalence of RE[2],[19].  

Taking Breaks   

Taking regular breaks (around 30 mins) between reading was of no significance, p=0.4[13]. Taking a study break after one 
hour was also insignificant, p=0.08[9]. Nevertheless, a Chinese study involving a larger sample showed that taking a break 
after one hour of reading is protective for myopia[19].  

Contact lenses  

Using contact lenses had positive association with hyperopia with OR=2.1 [18].  

BMI  

BMI was found to have a significant association with REs [12] while Kumar N et al[20] stated that there is no link. 
Additionally, in a study done in Norway in 1989, no notable difference was found between myopic and non-myopic 
participants regarding the body height [27]  

Diet  
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Diet of medical students was not significant[20]. However, regular use of dietary supplements was associated with RE in a 
study done in Pakistan which revealed 79.8% of medical students with RE do not use supplements [2].  

Family Income  

Average family income was not associated with RE development [9].  

Conclusion 

Refractive errors among medical students tends to have high prevalence globally , effective preventive measures should be 
taken by students such as taking extra care towards electronic gadgets use, hours of  near work, etc. regular eye checkups are 
required for  

 such population . 

Limitation  

This study had some limitations. First, most included studies had small sample sizes, and several studies had  small risk of 
bias. Therefore, further large studies are necessary to clarify the effect of various causes and interventions regarding refractive 
errors  

 among  medical students 
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