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Computer vision syndrome prevalence according to individual and video 

display terminal exposure characteristics in Spanish university students 

ABSTRACT 

Aim: To estimate the prevalence of computer vision syndrome (CVS) in university students and its 

relationship with sociodemographic and optical correction factors and exposure to video display 

terminal (VDT). 

Methods: This cross-sectional study included 244 Spanish university students who responded to an 

anamnesis, a VDT exposure questionnaire and the Computer Vision Syndrome Questionnaire (CVS-

Q
©
). A descriptive analysis was performed and the prevalence of CVS was calculated. Logistic 

regression models were used to measure the association between CVS and the variables studied. 

Results: The mean age was 20.7 years (SD = 2.1), 57% were women, 78.3% used VDTs ≥2 

hours/day to study. The prevalence of CVS was 76.6%, and the most frequent symptoms were 

headache and itching. In the crude analysis, being a woman, using glasses daily and to study, and a 

longer VDT use to study and in total were associated with a higher prevalence of CVS; while in the 

older group, the prevalence was lower. In the multivariate model, VDT use to study was associated 

with a greater probability of CVS (aOR: 3.43; 95%CI: 1.03-11.42), and being between 22-29 years 

was associated with a lower probability of it (aOR: 0.36; 95%CI: 0.15-0.89). 

Conclusion: CVS has a high prevalence among Spanish university students. The most affected are the 

younger ones and those who use VDTs for longer hours to study. It is essential to continue 

investigating the influence of the type of tasks conducted with VDTs on CVS and thus to establish the 

preventive measures to reduce this syndrome. 

Keywords: computer vision syndrome; university students; computer terminals; prevalence; cross-

sectional studies; Spain A
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What’s already known about this topic? 

International studies have documented an elevated CVS prevalence in university students due to their 

high exposure to VDTs.  

The limitation of these studies comes from the use of non-validated ad hoc questionnaires to measure 

CVS, which are focused on individual symptoms. This causes imprecise definitions and does not 

allow comparing the findings between studies. 

Since most of these studies were conducted in Asian countries, there is a knowledge gap about CVS 

prevalence in European university students. 

What does this article add? 

A validated questionnaire to measure CVS as a global construct (CVS-Q
©
) has been used for the first 

time in a sample of Spanish university students from 44 degree programs. 

No previous studies have differentiated the purpose of using VDTs, such as the hours spent studying 

or leisure, nor if this has different effects on the CVS. Our results suggest that more-demanding 

cognitive tasks carry a greater risk of experiencing CVS, the most affected being the ones who use 

VDTs for longer hours to study. 
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Introduction 

In recent decades, the development and use of new information and communication 

technologies (NICT) have become widespread throughout the world, becoming indispensable 

in personal, professional and academic environments [1]. In the field of education, the use of 

video display terminals (VDTs), such as computers, laptops, tablets, smartphones and ebooks, 

is increasingly common among university students since these devices are useful for quickly 

finding and storing information and for conducting academic or research work. This 

widespread use has generated a change in the teaching-learning process given that digital 

devices provide options that improve conventional teaching, thus promoting their use [2-4]. 

Various published studies report different VDT exposure data. The study by Mowatt et 

al., [2] indicates that approximately 40% of students at a university in Jamaica used 

computers for more than 6 hours a day and that studying is the main reason for their use in 

51.3% of cases. Two studies conducted among university students in Saudi Arabia reported 

disparate exposure data; while Al Rashidi et al., reported that 36.4% of students used a 

computer more than 4 hours a day [4], Al Tawil et al., reported higher exposure, since 

approximately 50% of the students used computers more than 5 hours a day [5]. Other studies 

conducted at universities in Nepal [6], Romania [7] and Malaysia [3], reported that 6.7%, 

25.5% and 26.2% of students, respectively, used VDTs more than 5 hours per day and that 

approximately 60% of students took regular breaks [3,6]. There are no known studies 

published on the Spanish or European university student population’s exposure to digital 

devices that permit comparisons with data from other countries. Such figures would be 

interesting given that the socioeconomic development of the context may influence the 

degree of implementation of NICT in teaching-learning processes and ultimately the use of 

VDTs by students in their day-to-day lives [8]. 

The use of digital devices leads to problems related to visual health, musculoskeletal 

disorders and psychosocial risks. Among the former, computer vision syndrome (CVS), also 

known as digital eye strain, visual fatigue or asthenopia [1,7,9-11],
 
is a set of ocular 

symptoms (such as dryness, itching and redness), visual symptoms (such as blurred or double 

vision and eyestrain) and even headache, which are produced by the prolonged use of VDTs 

[12-14]. A
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Studies indicate that up to 90% of VDT users have visual problems [15,16], that these 

symptoms transiently affect almost 60 million people worldwide and that 1 million new cases 

occur annually [17]. 

In the university population, several studies on CVS have been carried out in Malaysia 

[3,17], Saudi Arabia [4,5], the United Arab Emirates [1], Jamaica [2], Nepal [6], Romania [7] 

and India [18]. The figures vary by country of origin, although all of these studies show an 

elevated prevalence of CVS. Reddy et al., [3] from a sample of students from different 

universities in Malaysia, using an ad hoc 12-symptom questionnaire, obtained a prevalence of 

approximately 90%. However, in the study by Logaraj et al., [18] among students in the final 

year of medicine and engineering, using an ad hoc 6-symptom questionnaire, the prevalence 

of CVS was approximately 80%. Both studies considered the students to be having symptoms 

of CVS if they experienced at least one symptom during/following the use of computer. 

Among the symptoms most frequently reported by students are eyestrain, with a prevalence 

greater than 86% [7,17], headache, with prevalences ranging between 19.7% and 66.5% 

[1,3,5], and blurred vision, dryness and tearing, among others [6]. The results indicate that 

sex, factors related to VDT exposure, such as hours of use or taking breaks, and the use of 

optical correction may influence the prevalence of CVS [1-3,5-7,18]. However, the main 

limitation of these studies is the use of ad hoc questionnaires to measure CVS that have not 

been validated, and which on numerous occasions did not provide information on the 

syndrome as a global construct but focused instead on different individual symptoms, with 

imprecise CVS definitions. 

In 2015, Seguí et al., [19] developed and validated a self-administered questionnaire in 

Spanish to evaluate the CVS (Computer Vision Syndrome Questionnaire, CVS-Q
©
). This 

questionnaire facilitates the conduct of quality studies to estimate the prevalence of CVS in 

the general population and specifically in susceptible groups, e.g. the university population. 

The CVS-Q
©
 has good psychometric properties derived from the Rasch Analysis, with 

sensitivity and specificity values of 75.0% and 70.2%, respectively. This questionnaire has 

been used in Spanish workers [20-23] and its translation, cultural adaptation and validation 

into different languages is also being carried out [24].  

In the absence of CVS studies in European countries, and particularly in Spain, this study 

was proposed with the aim of estimating the prevalence of CVS in a sample of Spanish 

university population and determining its relationship with sociodemographic and optical 

correction factors and exposure to digital devices. 
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Methods 

Design, target population and ethical aspects 

A cross-sectional study was conducted on students at the University of Alicante (UA), Spain, 

enrolled in undergraduate and master's degrees during the academic year 2018/2019, a 

population that amounted to a total of 23,827 students. 

To calculate the size of a representative sample of the study population, the sample size 

calculator GRANMO version 7.12 was used. It was calculated that a sample of n = 244 

individuals was enough to estimate with a confidence level of 95% and an accuracy of +/-5 

percentage units and a predictable population percentage of 80%; these values were estimated 

after a previous pilot study on 40 students who attended routine visual check-ups at the UA 

Optometric Clinic during the 2 months prior to the study. The study was conducted in April 

2019 by visiting the different campus faculties (to ensure the inclusion of students from 

various degree programs), and participants were selected using a purposive sampling. 

All students received a study fact sheet and signed an informed consent form. The study 

was approved by the Ethics Committee (UA-2019-04-12) and was conducted following the 

standards of Good Clinical Practice and international ethical principles applicable to human 

research according to the latest revision of the Declaration of Helsinki. In addition, protection 

of personal data and the guarantee of digital rights were taken into account. 

Information collection and procedure 

After participants agreed to participate in the study, they responded to two questionnaires. 

First, an anamnesis and exposure questionnaire was designed ad hoc and was always 

administered in a guided manner by the same researcher. In this questionnaire, 

sociodemographic (sex, age and university degree), ocular health (ocular disorders, 

pharmacological treatment and ocular surgery), current optical correction (use of glasses 

and/or contact lenses) and VDT exposure (daily hours of use of electronic devices for study, 

both inside and outside the classroom, and leisure purposes) information was collected. 

Ocular disorders at the time of the study and general or ocular pharmacological treatment 

for the preceding month were asked about. Specific examples such as strabismus, amblyopia, 

conjunctivitis, glaucoma were indicated, emphasizing that ocular disorders did not refer to 

refractive errors. A
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Second, the CVS-Q
© 

[19] was administered. This questionnaire evaluates the frequency 

(never, occasionally and often or always) and intensity (moderate or intense) of 16 ocular and 

visual symptoms related to the VDT use. These symptoms are burning, itching, feeling of a 

foreign body, tearing, excessive blinking, eye redness, eye pain, heavy eyelids, dryness, 

blurred vision, double vision, difficulty focusing for near vision, increased sensitivity to light, 

colored halos around objects, feeling that sight is worsening and headache. The frequency 

and intensity data are recoded to calculate the severity of each symptom, which results in a 

total score. Total scores ≥ 6 indicate that the subject suffers CVS. 

Statistical analysis 

A descriptive analysis of all study variables was performed. Absolute frequency and 

percentage were calculated for categorical variables. For continuous variables, the mean and 

standard deviation (SD) and the minimum and maximum were obtained. The prevalence of 

CVS was calculated for each of the variables and categories. To determine whether there 

were statistically significant differences in the prevalences obtained, the chi square or Fisher 

exact test was used. In addition, the prevalence of the 16 symptoms included in the CVS-Q
© 

was calculated. 

To measure the association between CVS and the variables related to health, age, sex, 

optical correction and VDT exposure, logistic regression models were carried out. The 

measure of association obtained was the odds ratio (OR), crude (cOR) and adjusted (aOR) for 

all the explanatory variables studied with 95% confidence intervals (95% CI). A p- value < 

0.05 was considered statistically significant. The statistical program SPSS version 25 was 

used for the analyses. 

Results  

Table 1 shows the description of the sample. The mean age was 20.7 (SD = 2.1), with a range 

between 18 and 29 years. Fifty seven percent were women. Only 4.5% presented with ocular 

disorders, the most frequent being strabismus (n = 5) and amblyopia (n = 4), all of them 

different subjects. A total of 25.8% of the sample was undergoing general pharmacological 

treatment, mainly contraceptive pills (n = 39), antihistamines (n = 8) and antibiotics (n = 6). 

1.6% was receiving ocular pharmacological treatment to treat ocular hypertension, allergic 

conjunctivitis or was taking vitamins for retinal health. In addition, 1.6% had undergone 

some ocular surgery (for strabismus, chalazion or lacrimal duct). A total of 62.3% used 

glasses, of those the 52.6% also used contact lenses (16.4% used contact lenses daily and A
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17.2% used them occasionally on weekends and/or for sports). Two participants who used 

ortho-k contact lenses did not wear glasses. Among the people who used optical correction, 

glasses were used more often than contact lenses to study. However, 14 students did not use 

optical correction to study but did so for other activities. This could be due to the fact that 

low-moderate myopes are quite likely to take their glasses off for studying. The average 

hours of VDT use to study was 3.2 (SD = 2.1), with a range between 0 and 10 hours a day, 

and only 32.8% of the participants took scheduled breaks to rest their eyes. The average 

duration of these breaks was 6.7 minutes (SD = 15.4). For reasons other than to study, 61.5% 

of the participants used VDTs between 4 and 8 hours a day, and 15.6% used them more than 

8 hours a day. The average total VDT use was 9.0 hours (SD = 3.7), with a range between 2 

and 22 hours per day. 

The total prevalence of CVS was 76.6%, with a mean score of 8.1 (SD = 3.4) points on 

the CVS-Q
©
. Statistically significant differences were observed in the prevalence of CVS by 

sex, age, regular use of glasses, use of optical correction to study, hours of VDT use to study 

and hours of total VDT use (Table 2). The most frequent symptoms were headache (78.7%), 

itching (73.0%), heavy eyelids (61.9%), and feeling that sight is worsening (60.3%); the least 

frequent symptoms were colored halos around objects (21.3%) and double vision (8.6%). As 

Figure 1 shows, almost all symptoms occurred occasionally in the majority of cases. 

However, headache, heavy eyelids and dryness were often or always present in more than 

15% of the sample analyzed. In general, the intensity of symptoms was moderate; the 

exception was headaches, which more than 27% of the students reported were intense. 

As Figure 2 shows, the association with CVS was lower among the older students (22-29 

years) than among the youngest students (18-19 years). Likewise, CVS was higher in women 

than in men, in those who usually wore glasses compared to those who did not, and in those 

who wore glasses to study compared to those who wore neither glasses nor contact lenses for 

this purpose. Regarding VDT use, among students who used VDTs more than 2 hours per 

day to study and those who used them more than 4 hours per day in total (for study and 

leisure), the association with CVS was higher. The results of the multivariate analysis 

indicated two factors that were associated with CVS in the proposed model: use of VDTs for 

more than 4 hours a day to study, which was associated with an increased likelihood of CVS 

compared with VDT use for less than 2 hours a day (84.2% vs. 62.3%; aOR = 3.428), and 

being between 22-29 years of age, which was associated with a decreased  likelihood of CVS 

compared with the youngest group (67.1% vs. 84.7%; aOR = 0.360). Note that Figure 2 A
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shows the results for those variables with statistically significant results of the simple logistic 

regression (collected for all the study variables in Appendix). 

Discussion 

The results of this study estimate a CVS prevalence greater than 75% in the Spanish 

university population, with headache, itching eyes, heavy eyelids and feeling that sight is 

worsening as the most frequent symptoms. In the crude analysis, it was observed that being a 

woman, using glasses daily and use for study rather than leisure, and more hours of VDT use, 

in general, are associated with an increase in CVS, while age acts as a protective factor. 

However, after adjusting for all the variables studied, the increase in CVS is explained only 

by the use of VDTs to study for more than 4 hours a day, while the decrease in the syndrome 

is related to an age between 22 and 29 years. 

The prevalence of CVS observed in the present study is high and close to values obtained 

in other studies in the university population, although those studies used measurement 

instruments and definitions of CVS that differed from ours. As an example, the study by 

Kharel et al., [6] obtained a CVS prevalence of 71.6% in medical students at a university in 

Nepal who responded to a questionnaire on 8 symptoms related to CVS (neck pain, headache, 

eyestrain, double and blurred vision, dryness, watery eyes and ocular redness); in that study, 

the presence of at least one of these symptoms was considered indicative of CVS. 

Additionally, 37.2% of students in that study spent 2 to 3 hours a day in front of a computer 

(the tasks for which it was used were note specified), while in our study, only the average use 

of VDTs to study exceeded this value, and the mean global duration of VDT use was much 

higher (9.0 hours/day). In particular, given that the CVS-Q
© 

evaluates 16 symptoms and 

given the very high amounts of VDT use among our students, we believe that the differences 

in prevalence between our study and that of Kharel et al., should have been more evident. 

The same was observed with other studies from Asia that estimate an even higher prevalence 

of CVS than we found in our study, despite lower exposure to VDTs and the evaluation of 

fewer symptoms [3,18]. In future studies, it would be interesting to compare the prevalence 

of CVS in university students from different countries using a similar methodological 

procedure and to analyze which factors (individual, environmental, socioeconomic, or other) 

influence the differences found. 

Similarly, when our prevalence result is compared with the results of studies of the 

working population that measure CVS with the same instrument (CVS-Q
©
), the prevalence of A

cc
ep

te
d 

A
rt

ic
le



 

This article is protected by copyright. All rights reserved 

CVS in university students appears to be much higher. Thus, in the study by Tauste et al., 

[20] a CVS prevalence of 53% was obtained in a sample of administrative personnel from the 

province of Alicante (Spain), and in the study by Seguí-Crespo et al., [24] the prevalence was 

62.5% in Italian workers who were exposed to VDTs in their work. These differences in the 

prevalence of CVS among workers and students may occur because the student population 

grew up at the height of the NICT use, which could have a cumulative effect on eye health in 

current generations of young people who have spent an exorbitant amount of time using 

VDTs since childhood [25]. 

Regarding symptomatology, headache is one of the most often reported symptoms in 

other studies in the university population. Al Tawil et al., [5] estimated a headache 

prevalence of 66.5%, indicating that it was the most prevalent symptom. Other studies found 

differences by sex; in the study by Mowatt et al., [2] the prevalence of headache in men was 

36.6%, while that in women was 59.6% (P = 0.001). Shantakumari et al., [1] also reported 

that headache was the most frequent symptom, with differences between women and men 

(58.2% vs. 43.9%, P = 0.03). In our study, headache was also the most prevalent symptom; 

furthermore, 20.1% of the sample often or always suffered from it, and 27.5% perceived it 

intensely. The prevalence in women was 87.1%, and in men was 67.6% (P < 0.001), which 

indicates that our findings are in line with those presented by these authors. 

However, although many studies indicate that women and men suffer more from 

different symptoms, in university students, the association of sex with CVS is not clear [18], 

which is consistent with our results. Nevertheless, it is a far contrast with the results obtained 

for the working population, in which CVS occurs more frequently in women [20,26]. Authors 

such as Rahman et al., [27] and Toomingas et al., [28] observed that women workers are 

twice as likely to suffer from visual symptomatology due to the use of VDT than men (aOR = 

2.30; 95% CI = 1.45-3.65 and aOR = 1.78; 95% CI = 1.35-2.34, respectively). We believe 

that the influence of hormonal factors in young women students and in women workers of 

perimenopausal and menopausal age could partly explain these discrepancies, with more 

ocular and visual symptomatology occurring in the latter group [29,30]. 

In the present study, we observed that longer durations of VDT use to study are 

associated with CVS. Specifically, the use of VDTs for this purpose for more than 4 hours 

per day carries a 3 times higher likelihood of CVS than using VDTs for less than 2 hours. On 

the other hand, no association has been observed between CVS and the global duration of 

exposure to VDTs, which includes the use of digital devices for both study and leisure. There 
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are several studies in university students that have also demonstrated the relationship between 

the time of use of VDT and an increase in the symptoms of CVS but do not specify whether 

this time is dedicated to tasks related to the study or other activities. In two of these studies, a 

higher prevalence of symptoms was observed in university students who used the computer 

more than 2 hours a day (P < 0.001) [3,6]. Another study estimated that the use of electronic 

devices for more than 5 hours a day was positively associated with experiencing more than 

three symptoms of CVS (OR = 1.52; 95% CI = 1.07-2.16) [5]. In our case, the fact that the 

use of digital devices to study is more strongly related to symptomatology than using them 

for activities related to leisure could be explained because different activities might entail 

different intensity and duration of visual demands, subsequently impacting CVS [31]. The 

cognitive demands may also be different and less-demanding cognitive tasks carry a lower 

risk of experiencing CVS [32]. One could even assume that the type of devices used for 

leisure are dissimilar to those used for study (hand-held devices vs. desktop/laptop 

computers). On the other hand, one possible difficulty in studying this topic is that students 

may not be properly estimating the time they spend using VDTs. Today, the almost 

continuous use of digital devices makes it difficult to adequately quantify and determine the 

time allocated to each task. If we observe the maximum VDT exposure in our study, we 

notice that they are excessively high (some people indicated spending more than 20 hours a 

day in front of a screen). For the future, tools are needed that can methodologically help us to 

objectify exposure, since only in this way can the association between CVS and the duration 

of VDT use be reliably analyzed.
 

Additionally, in the present study, no association with CVS was observed for wearing 

glasses, contact lenses, or both, either routinely or to study compared to not using optical 

correction.  Those who did not use optical correction (glasses and/or contact lenses) to study 

were emmetropes, probably low myope and those who used ortho-k contact lenses. Although 

several studies have observed that using glasses increases the probability of suffering CVS in 

the university population [3,7,18], none have evaluated the existence of possible uncorrected 

refractive errors. Regarding the use of contact lenses, in contrast with our results, the study of 

Tauste et al., [20] found that workers who used VDTs more than 6 hours a day and were 

contact lens wearers had a higher probability of suffering CVS (OR = 4.85; 95% CI = 1.25-

18.80). These differences may be due to students having better tear and ocular surface 

conditions, which facilitate adaptation to contact lenses, compared to older workers, who 

have a higher rate of problems with ocular dryness. However, according to our results, the 

prevalence of CVS decreases with age. These results agree with those obtained in the study 
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carried out by Rahman et al., who found after adjusting for all variables that the youngest 

group had a 3-fold higher probability of suffering CVS (aOR = 2.89; 95% CI = 1.38-6.04) 

[27]. Therefore, more studies are needed to explain the effects of age on CVS in university 

students, and these studies should incorporate objective clinical tests of the students’ ocular 

health and refractive status to provide information about their ocular conditions, the state of 

their vision and whether they have adequate optical correction. 

Regarding the limitations of the present study, the sample was not randomly selected, but 

it was a heterogeneous sample composed of students from 44 different degree programs and 

representative of the population under study in terms of sample size. Additionally, as 

mentioned above, it is possible that the students overestimated their exposure time to digital 

devices (especially the hours of use dedicated to leisure). This study could be even more 

complete if it had included a clinical exploration of the participants and had evaluated other 

parameters that could have an effect, such as the type of digital device or the ergonomic 

conditions during VDT use. Even so, this is the first study of the university population in 

Spain in which a validated instrument was used to estimate the prevalence of CVS, which is 

its main strength. 

Ultimately, this study aims to be a consistent starting point that makes visible the high 

prevalence of ocular and visual symptomatology that Spanish university students, particularly 

the youngest and those who use VDTs to study for longer durations, experience in their day-

to-day lives in relation to the use of digital devices. As is known, CVS is a health problem 

that can decrease student performance [9]; consequently, and given the high prevalence of 

CVS found (76.6%), it is essential to continue investigating its causes and thus to establish 

the preventive measures necessary to reduce it. On the other hand, given that the influence of 

type of task is probably one of the least explored areas of research in the CVS literature [31], 

activities involving VDTs that require high concentration and intense visual demands should 

be considered, especially when studying CVS in young adults. 

Public awareness of the CVS in the university environment should be highlighted among 

students, teachers and the administrators. The universities could carry out preventive 

strategies such as conducting sensitization campaigns aimed at young people to provide 

information on the implications of this syndrome. It would be ideal to educate university 

students and instill in them right practice of using digital devices. Remedial measures to 

reduce the symptoms of CVS [11] especially during prolonged use of these devices to study 

should be followed by students. 
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Figure legends 

Figure 1. Percentage of university students who presented each symptom according to 

frequency and intensity. 

Figure 2. Association between computer vision syndrome (CVS) and sociodemographic 

variables, optical correction and video display terminal (VDT) exposure: crude (cOR) and 

adjusted (aOR) odds ratio, 95% confidence intervals (95% CI) and P value. CL: contact 

lenses.  
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Table 1. Distribution of the sample (n = 244) of the university population according to 

sociodemographic, ocular health, optical correction characteristics and exposure to digital 

devices. 

Variables n % 

Total 244 100.0 

Sex    

Male 105 43.0 

Female 139 57.0 

Age (years)   

18-19 72 29.5 

20-21 102 41.8 

22-29 70 28.7 

Ocular disorders   

No 233 95.5 

Yes 11 4.5 

General pharmacological treatment   

No 181 74.2 

Yes 63 25.8 

Ocular pharmacological treatment   

No 240 98.4 

Yes 4 1.6 

Ocular surgery   

No 240 98.4 

Yes 4 1.6 

Use of glasses   

No 92 37.7 

Yes 152 62.3 

Use of contact lenses   

No 162 66.4 

Yes 82 33.6 

Use of optical correction to study   

No 106 43.4 

Glasses 124 50.8 
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CL 11 4.5 

Both 3 1.2 

Use of VDT to study (hours/day)   

<2 53 21.7 

2-4 134 54.9 

>4 57 23.4 

Scheduled breaks during the study   

No 164 67.2 

Yes 80 32.8 

Use of VDT to leisure (hours/day)   

<4 56 23.0 

4-8 150 61.5 

>8 38 15.6 

Total use of VDT (hours/day)   

≤4 24 9.8 

>4-8 94 38.5 

>8 126 51.6 

CL: contact lenses; VDT: video display terminal. 
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Table 2. Prevalence of computer vision syndrome (CVS) and differences according to the variables 

studied. 

Variables n % P value 

Total 187 76.6  

Sex
†
    

Male 73 69.5 0.022* 

Female 114 82.0 

Age (years) 
†
    

18-19 61 84.7 0.045* 

20-21 79 77.5 

22-29 47 67.1 

Ocular disorders 
‡
    

No 179 76.8 0.722 

Yes 8 72.7 

General pharmacological treatment 
†
    

No 134 74.0 0.103 

Yes 53 84.1 

Ocular pharmacological treatment 
‡
    

No 184 76.7 1.000 

Yes 3 75.0 

Ocular surgery 
‡
    

No 184 76.7 1.000 

Yes 3 75.0 

Use of glasses 
†
    

No 61 66.3 0.003** 

Yes 126 82.9 

Use of contact lenses 
†
    

No 120 74.1 0.183 

Yes 67 81.7 

Use of optical correction to study 
‡
    

No 72 67.9 0.038* 

Glasses 104 83.9 

CL 9 81.8 

A
cc

ep
te

d 
A

rt
ic

le



 

This article is protected by copyright. All rights reserved 

 

Both 2 66.7 

Use of VDT to study (hours/day) 
†
    

<2 33 62.3 0.015* 

2-4 106 79.1 

>4 48 84.2 

Scheduled breaks during the study 
†
    

No 123 75.0 0.386 

Yes 64 80.0 

Use of VDT to leisure (hours/day) 
†
    

<4 41 73.2 0.769 

4-8 117 78.0 

>8 29 76.3 

Total use of VDT (hours/day) 
†
    

≤4 14 58.3 0.078 

>4-8 75 79.8 

>8 98 77.8 

CL: contact lenses; VDT: video display terminal.  

† Chi-square. 

‡ Fisher exact test. 

* P < 0.05; ** P < 0.01. 
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Figure 1. Percentage of university students who presented each symptom according to frequency and intensity. 
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Figure 2. Association between computer vision syndrome (CVS) and sociodemographic variables, optical correction and video display terminal 

(VDT) exposure: crude (cOR) and adjusted (aOR) odds ratio, 95% confidence intervals (95% CI) and P value. CL: contact lenses. 
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