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Abstract 
Purpose  To evaluate the prevalence of computer 
vision syndrome (CVS)-related symptoms in a pres-
byopic population using the computer as the main 
work tool, as well as the relationship of CVS with 
the electronic device use habits and the ergonomic 
factors.
Methods  A sample of 198 presbyopic partici-
pants (aged 45–65  years) who regularly work with 

a computer completed a customised questionnaire 
divided into: general demographics, optical correc-
tion commonly used and for work, habits of electronic 
devices use, ergonomic conditions during the working 
hours and CVS-related symptoms during work per-
formance. A total of 10 CVS-related symptoms were 
questioned indicating the severity with which they 
occurred (0–4) and the median total symptom score 
(MTSS) was calculated as the sum of the symptoms.
Results  The MTSS in this presbyopic population 
is 7 ± 5 symptoms. The most common symptoms 
reported by participants are dry eyes, tired eyes and 
difficulties in refocusing. MTSS is higher in women 
(p < 0.05), in laptop computer users (p < 0.05) and in 
teleworkers compared to office workers (p < 0.05). 
Regarding ergonomic conditions, MTSS is higher in 
participants who do not take breaks while working 
(p < 0.05), who have an inadequately lighting in the 
workspace (p < 0.05) and in the participants reporting 
neck (p < 0.01) or back pain (p < 0.001).
Conclusion  There is a relationship between CVS-
related symptoms, the use of electronic devices and 
the ergonomic factors, which indicates the impor-
tance of adapting workplaces, especially for home-
based teleworkers, and following basic visual ergo-
nomics rules.
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Introduction

Computer vision syndrome (CVS), also called digital 
eye strain, is a set of visual and ocular symptoms that 
emerges in subjects after prolonged use of electronic 
devices (ED), including computers, laptops, tablets, 
e-readers or smartphones [1–3], and results in a wors-
ening quality of life [3, 4]. The most important CVS-
related symptoms are: as ocular or external symp-
toms, mostly related to dry eye disease, irritation, 
tearing, burning or dryness [2, 3, 5, 6]; and as visual 
or internal symptoms, mostly related to refractive, 
accommodative or convergence disorders, eye strain, 
blur, diplopia, headache or sensitivity to light [1, 3, 
4]. Also, CVS is frequently associated with muscu-
loskeletal symptoms, such as neck, back or shoulder 
pain [4, 7], or sleep disruption due to the higher expo-
sure to blue light [8, 9].

CVS has recently been studied in several popula-
tions, including university students [10–16] and office 
workers [11, 14, 17–21]. The most frequent symp-
toms related to CVS are dry eye and eyestrain [19], 
and it has also been correlated with daily hours of 
ED usage [19, 22], the type of optical correction used 
[23] and, in case of computer users, with ergonomic 
conditions such as position, tilt and glare [22, 24, 25].

Among all office workers, presbyopic subjects 
have become the focus of CVS study due to: (1) 
age and gender, greater in older women [1, 22, 26], 
mainly due to dry eye disease [21, 27, 28]; (2) the 
optical correction needed for far, intermediate and 
near vision, in most cases corrected with progressive 
spectacles [17, 18, 25, 29, 30]; and (3) the relation-
ship between ergonomic conditions and the type of 
optical correction for ED usage, mainly the computer 
position while wearing progressive spectacles [18, 
22, 25].

During the last years, there has been an increase in 
the use of ED worldwide, especially the smartphone, 
since all ED are used for both leisure and work tasks 
[31]. Since the lockdown due to COVID-19 was 
decreed in Spain in March 2020 [32], this increase 
has accelerated because most people had to work or 
study remotely from home [14, 33]. As a consequence 
of this increase, recent studies have described a wors-
ening of CVS-related symptoms in many countries 
[14, 15, 33–36]. A previous study carried out in Spain 
in subjects of all ages described that CVS-related 
symptoms in the Spanish population were greater in 

participants who worked remotely from home, spent 
more daily hours using ED and spent less time out-
doors [14]. Furthermore, this work showed that older 
participants reported a higher prevalence of CVS-
related symptoms [14] and many people in Spain 
have remained working remotely from home after the 
strict lockdown due to COVID-19.

Therefore, the aim of this study is to analyse in 
depth the prevalence of CVS-related symptoms in 
these presbyopic population using a computer screen 
as their main work tool and its association with other 
ergonomic variables such as work habits, like the 
workplace or the type and habits of ED use.

Methods

Participants

To collect the symptoms reported by presbyopic par-
ticipants, a web-based questionnaire was designed 
and hosted by Google Forms (Google Inc., CA, USA) 
and disseminated through the social networks of the 
University of Murcia via a link. To achieve greater 
dissemination of the questionnaire among the target 
population, employees from the University of Mur-
cia (teaching, research or administrative staff) were 
encouraged to fill in the questionnaire and to resend it 
to their contacts once they had completed it.

The research was approved by the Ethics Com-
mittee of the University of Murcia and carried out in 
accordance with the principles of the Declaration of 
Helsinki.

The inclusion criteria were: presbyopic partici-
pants (age between 45 and 65 years old) who used a 
computer as their main work tool (both desktop and 
laptop) and were willing to participate. A total of 
259 responses were collected from participants with 
no identifiable data of which 61 were excluded for 
analysis because they did not work with a computer 
although they were included in the age range.

Questionnaire

The questionnaire was available during the months of 
February and March 2021 (2 months). The question-
naire could be completed in less than 5 min, included 
a total of 20 questions and was organised in different 
sections (see Appendix 1 in electronic supplementary 
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material): general demographic information (age, sex 
and main working tool), general data on the optical 
correction commonly used and utilised for working, 
usage habits of ED, ergonomic conditions during the 
working hours and CVS-related symptoms reported 
by the participants during the performance of their 
work following the questionnaire developed by Hayes 
et  al. [3]. Participants were asked to rate a total of 
10 CVS-related symptoms indicating the severity 
with which they occurred: ‘never’ scored 0, ‘some-
times’ 1 point, ‘half the time’ 2 points, ‘most of the 
time’ 3 points and ‘always’ 4 points. Therefore, the 
maximum score that each person could obtain was 40 
points. Based on previous studies [3, 19], scores of 
8 or higher were considered as CVS. All data were 
then exported to Excel spreadsheets for the analysis 
(Microsoft Excel, Microsoft Corporation, Redmond, 
WA, USA).

Statistical analysis

Data were analysed using GNU PSPP software (ver-
sion 1.4.1. Free Software Foundation. Boston, MA). 
Mean ± standard deviation (SD) is shown for nor-
mally distributed variables, such as age. Median total 
symptom score (MTSS) ± interquartile range (IQR) 
is shown for non-normally distributed total symp-
tom score. The nonparametric Kruskal–Wallis test 
was used for quantitative variables with two or more 
groups. Multivariate testing was performed for gen-
der, place of work and total daily hours of ED use. 
The strength of association for significant factors is 
summarised using β values and p values. In all cases, 
the level of significance was set at p value < 0.05.

Results

The demographic characteristics are shown in 
Table  1. Of the 198 participants, 125 were female 
(63.1%) and 73 males (36.9%), with a median ± IQR 
of 54 ± 8 years.

The MTSS of all participants was 7 ± 5, ranged 
from 0 to 40 symptoms; according to Hayes et  al. 
[3] the results showed that MTSS was significantly 
higher in females than in males (8 ± 5 vs 6 ± 5, 
respectively, p < 0.05). In particular, ‘dry eyes’ 
(p < 0.01), ‘headache’ (p < 0.05) and ‘tired eyes’ 
(p < 0.01) were significantly higher in females. No 

significant differences were observed between ages 
(p = 0.36) (see Table 1).

Participants were asked to indicate the type of 
optical correction they usually used in their daily 
routine. No significant differences in MTSS were 
found among participants who used only spectacles 
(N = 158, 79.8%), contact lenses (N = 2, 1%), both 
spectacles and contact lenses (N = 17, 8.6%) or no 
optical correction (N = 21, 10.6%).

For computer work, most participants used sin-
gle near-vision lenses (N = 69, 34.8%) or progres-
sive lenses (N = 67, 33.8%). Although there were 
no significant differences between the different 
types of optical correction, it was observed that 
participants using bifocal lenses (N = 6, 3%) or sin-
gle near-vision lenses had a higher MTSS (10 ± 10 
and 7.5 ± 7 symptoms, respectively) than those 

Table 1   Demographic characteristics and median total symp-
tom score (MTSS) ± interquartile range (IQR) of the sample 
(N = 198)

p value obtained from Kruskal–Wallis test, * when p < 0.05

N % MTSS IQR p value

Gender
 Female 125 63.1 8 5 < 0.05*
 Male 73 36.9 6 5

Age
 45–49 45 22.7 8 6 0.36
 50–54 59 29.8 7 6
 55–59 58 29.3 7 5.25
 > 60 36 18.2 6.5 4.75

Optical correction
 Spectacles 158 79.8 7 6 0.34
 Contact lens 2 1.0 6 6
 Both 17 8.6 7 7
 None 21 10.6 7.5 5.5

Optical correction for computer work
 Single near-vision lenses 69 34.8 7.5 7 0.64
 Bifocal lenses 6 3.0 10 10
 Progressive lenses 67 33.8 6 4
 Occupational lenses 16 8.1 5 4.75
 None (had surgery) 2 1.0 5 4.75
 None at near vision 

(myopia at far dis-
tance)

19 9.6 8 7

 Contact lenses 19 9.6 7 5
 Total 198 100
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using progressive or occupational lenses (6 ± 4 and 
5 ± 4.75 symptoms, respectively) (see Table 1).

Computer vision syndrome‑related symptoms

The percentage of participants that reported each 
symptom and its severity is summarised in Table  2. 
All participants reported at least one symptom and an 
average of 62.6% reported to experience symptoms 
‘half of the time’ or more frequent, in particular, tired 
eyes (17.2%), dry eyes (16.7%), difficult to refocus-
ing (12.6%) or blurred distance vision after computer 
work (11.1%).

Effect of working conditions and electronic device 
use

Of all participants, the MTSS was significantly lower 
in office workers (N = 125, 63.1%, 7 ± 4.5 symptoms) 
than in-home teleworkers (N = 73, 36.9%, 8 ± 5 symp-
toms, p < 0.05). In particular, the symptom ‘diffi-
culty or slowness in refocusing from one distance to 
another’ was significantly higher in-home teleworkers 
(p < 0.05) (see Table 3).

Moreover, the MTSS was significantly higher 
when the laptop was used (N = 62, 31.3%, 9 ± 6 
symptoms) compared to the use of desktop com-
puter (N = 79, 39.9%, 6 ± 4 symptoms) or the use of 
both computers (N = 57, 28.8%, 8 ± 6 symptoms) 
(p < 0.05). In particular, ‘dry eyes’ (p < 0.01) and 
‘tired eyes’ (p < 0.05) were significantly higher in lap-
top users (see Table 3).

Regarding the daily hours of computer use for 
work, there was a tendency of a higher MTSS for 
participants who worked more than 6 h/day with the 
computer (N = 117, 59.1%, 8 ± 4 symptoms) than in 

Table 2   Prevalence (%) and severity of computer vision syndrome-related symptoms of the sample (N = 198)

None of the 
time

Some of the 
time

Half of the time Most of the 
time

All of the time

Blurred vision while viewing the computer 0.0 100 0.0 0.0 0.0
Blurred distance vision after computer work 39.9 45.5 11.1 2.5 1.0
Difficulty or slowness in refocusing from one 

distance to another
26.3 54.5 12.6 4.0 2.5

Irritated or burning eyes 43.9 42.4 9.6 4.0 0.0
Dry eyes 41.9 35.4 16.7 4.0 2.0
Eyestrain 68.2 24.7 5.1 2.0 0.0
Headache 42.4 50.5 4.0 2.0 1.0
Tired eyes 18.2 59.1 17.2 5.1 0.5
Sensitivity to bright lights 51.5 33.3 8.6 4.0 2.5
Eye discomfort 41.4 47.5 7.6 3.0 0.5

Table 3   Working habits, electronic device usage and median 
total symptom score (MTSS) ± interquartile range (IQR) of the 
sample (N = 198)

p value obtained from Kruskal–Wallis test, *p < 0.05 and 
***  < 0.001

N % MTSS IQR p value

Place of working
 Office 125 63.1 7 4.5 < 0.05*
 Home 73 36.9 8 5

Type of computer
 Desktop 79 39.9 6 4 < 0.05*
 Laptop 62 31.3 9 6
 Both 57 28.8 8 6

Daily hours of computer use for working
 < 6 h 81 40.9 6 7 0.21
 ≥ 6 h 117 59.1 8 4

Daily hours of electronic device use
 0–5 h 43 21.7 6 6 0.21
 6–10 h 119 60.1 7 6
 > 10 h 36 18.2 8 6.25

Perceived worsening of symptoms while teleworking
 Yes 41 20.7 9 6.5 < 0.001***
 No 66 33.3 6 6
 Always teleworking 18 9.1 10 5.25
 Always office working 73 36.9 7 4
 Total 198 100
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participants who worked less than 6  h/day (N = 81, 
40.9%, 6 ± 7 symptoms). However, no significant dif-
ferences were observed (p = 0.21) (see Table 3).

A similar result was observed for the total daily 
hours of ED use. Of all participants, those who used 
ED for 0–5  h/day (N = 43, 21.7%) had a MTSS of 
6 ± 6 symptoms, lower than participants who used ED 
for 6–10 h/day (N = 119, 60.1%, 7 ± 6 symptoms) or 
more than 10  h/day (N = 36, 18.2%, 8 ± 6.25 symp-
toms). These differences did not reach statistical sig-
nificance (p = 0.21) (see Table  3). However, ‘tired 
eyes’ was significantly higher in participants who 
used ED more than 10 h/day (p < 0.001).

In addition, home teleworkers were asked if they 
had noticed any change in their CVS-related symp-
toms compared to when they worked in their office. 
Participants who were always home teleworkers 
(N = 125, 63.1%) had a significantly higher MTSS 
(8 ± 5 symptoms) than those who has previously 
worked at office (N = 73, 36.9%, 7 ± 4 symptoms, 
p < 0.001). Likewise, participants who reported a 
worsening of symptoms (N = 41, 20.7%) had a signifi-
cantly higher MTSS (9 ± 6.5, respectively) than those 
who did not perceived a worsening of symptoms 
(N = 66, 33.3%, 6 ± 6 symptoms) (see Table 3).

Multivariate analysis for gender, place of work and 
total daily hours of electronic device use

Multiple linear regression analysis revealed that 
MTSS was significantly correlated with gender 
(standardised β = 0.145; p < 0.05) and total daily 
hours of ED use (standardised β = 0.139; p < 0.05) 
but no significant correlation was found for MTSS 
with place of work (standardised β = 0.120; p = 0.09). 
Therefore, female gender and higher daily time of ED 
use were found to cause a greater predisposition to 
CVS-related symptoms.

Effect of the ergonomic conditions

Participants were asked to report on the ergonomic 
conditions at work (see Table  4). Of all the partici-
pants, those who reported to have an adequate light-
ing (N = 181, 91.4%, 7 ± 5 symptoms) had a signifi-
cant lower MTSS than participants who did not have 
adequate lighting (N = 10, 5.1%, 10 ± 6 symptoms, 
p < 0.05). A similar result was observed in terms of 
having an adequate workspace, although in this case 

no significant differences were found (p = 0.22) (see 
Table 4).

There was also a relationship between the MTSS 
and the frequency of breaks while working with the 
computer, which was higher in participants who took 
breaks less frequently. Between participants who did 
not take breaks (N = 36, 18.2%, 8 ± 7 symptoms) and 
those who took breaks every 30 min (N = 29, 14.6%, 
6 ± 4 symptoms) there was a statistically signifi-
cant difference (p < 0.01). In particular, ‘headache’ 
was significantly lower in this last group (p < 0.01). 
Regarding the computer use while working, there 
was a trend of increased symptoms in participants 
who had the screen above the eye level (N = 11, 5.6%, 
9 ± 7 symptoms) compared to those who had the 

Table 4   Ergonomic conditions and median total symp-
tom score (MTSS) ± interquartile range (IQR) of the sample 
(N = 198)

p value obtained from Kruskal–Wallis test, *p < 0.05, **  
p < 0.01 and ***  p < 0.001

N % MTSS IQR p value

Adequate lighting
 Yes 181 91.4 7 5 < 0.05*
 No 10 5.1 10 6
 Don’t know 7 3.5 9 8

Adequate workspace
 Yes 175 7 5 0.22
 No 11 9 6
 Don’t know 12 6.5 5

Frequency of breaks while working
 30 min 29 14.6 6 4 < 0.01**
 1 h 47 23.7 7 4
 More than 1 h 86 43.4 8 6.25
 No breaks 36 18.2 8 7

Screen position in relation to eye level
 At eye level 120 60.6 7 4 0.42
 Above the eye level 11 5.6 9 7
 Below the eye level 67 33.8 7 6.5

Neck pain
 Yes 84 42.4 8 5.75 < 0.01**
 No 106 53.5 6 5
 No data 8 4

Back pain
 Yes 97 49.0 9 6 < 0.001***
 No 93 47.0 6 3.5
 No data 8 4
 Total 198 100
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screen at the eye level (N = 120, 60.6%, 7 ± 4 symp-
toms) or below the eye level (N = 67, 33.8%, 7 ± 6.5 
symptoms), although no significant differences were 
observed (p = 0.42).

Finally, participants were asked to report whether 
they complained of neck or back pain after work. 
There was a significant relationship between par-
ticipants who had neck (p < 0.01) or back pain 
(p < 0.001) and higher MTSS (see Table  4). Moreo-
ver, the following symptoms were significantly higher 
in participants who had neck or back pain: ‘dry 
eyes’ (p < 0.01), ‘tired eyes’ (p < 0.01), ‘headache’ 
(p < 0.01) and ‘sensitivity to bright lights’ (p < 0.01).

Discussion

This study demonstrates that the main risk factors to 
develop CVS in presbyopic subjects using the com-
puter as their main work tool are gender, significantly 
greater in women; the workspace, greater in-home-
based teleworkers and inadequate or deficiently illu-
minated workspaces; the type and usage habits of ED, 
greater in laptop users and subjects who spend more 
daily hours using ED; and not taking breaks while 
working.

CVS has become the focus of the study over the 
past few years due to the massive use of ED for all 
activities and therefore, the increased prevalence of 
CVS among the entire population [4, 37].

In this study, a total of 198 presbyopic subjects 
filled in the survey. In order to compare the severity 
of CVS, the MTSS was calculated according to Hayes 
et  al. [3], considering CVS when MTSS is equal to 
or higher than 8. Our results indicate a mean MTSS 
of 7 ± 4.5 symptoms. Among the studied population, 
severe CVS is not observed, but the importance of 
these results lies in the risk factors that are associated 
with it and make the MTSS higher, for instance, gen-
der. In agreement with previous studies, our results 
show that MTSS is significantly higher in women 
(8 ± 5 symptoms) than in men (6 ± 5, p < 0.05) [1, 10, 
19, 22, 26, 38]. Although there is a small imbalance 
in the proportion of female and male participants, 
the statistic is robust and consistent. This result can 
be explained by two factors: the higher prevalence of 
dry eye disease described in older women [21, 27, 28] 
and the worsening of dry eye symptomatology related 
to the use of ED recently described [39, 40].

Between age ranges, no statistical differences were 
found, but there is a tendency for younger presbyopic 
participants to report more symptoms, according to 
a previous study with early presbyopic subjects ED 
users that are more symptomatic, highlighting the 
need for early correction to avoid CVS [18].

One of the controversies about CVS and presby-
opic patients is the type of optical correction used for 
computer work [37]. The results of this study indicate 
a trend of higher CVS-related symptoms in those par-
ticipants who use bifocal (10 ± 10 symptoms) or sin-
gle near-vision lenses (7.5 ± 5 symptoms), than those 
who use progressive or occupational lenses who have 
lower CVS-related symptoms (6 ± 4 symptoms), but 
none of these comparisons reach statistical signifi-
cance. Previous studies described the beneficial effect 
of multifocal lenses for computer use compared to 
monofocal lenses [17, 18], although a recent system-
atic review did not describe any significant evidence 
in this regard and further research is needed to eluci-
date the best optical correction [37]. Previous studies 
have also described that CVS is significantly higher in 
subjects who wear contact lenses compared to those 
who wear spectacles [1, 28]. In this study, out of 198 
participants, only 2 used contact lenses and their 
MTSS is 7 ± 5 (see Table  1). Therefore, there is no 
data enough to demonstrate the worsening of CVS in 
contact lenses users.

Previous studies have also described a relationship 
between CVS and the daily hours of ED use, and the 
type of ED used [14, 19, 22, 38]. In this study, no sig-
nificant differences are shown in terms of daily hours 
of computer use for working or total daily hours of 
ED usage, although a slight tendency for users with 
higher exposure to show more symptoms, reaching a 
MTSS of 8 ± 6.25 in the subjects who used the com-
puter more than 10 h/day. However, it can be observed 
that laptop computer users report significantly higher 
CVS symptomatology (9 ± 6) than desktop computer 
users (6 ± 4, p < 0.05).

Moreover, the lockdown due to the COVID-19 
pandemic has exacerbated the increase of ED use, 
at the same time has encouraged teleworking from 
home [14, 34, 40]. In this study, 54% of the partici-
pants started teleworking from home since the lock-
down and showed a significantly higher MTSS than 
office workers (8 ± 5 vs 7 ± 4.5, respectively). More-
over, home-based teleworkers reported a perceived 
worsening of CVS-related symptoms since they 
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began teleworking, similar to the previous study that 
described a perceived worsening of symptoms across 
the age population, that may be related to the reduced 
time participants spent outdoors [14, 35].

Another factor contributing to increased CVS 
in-home-based teleworkers could be poor ergo-
nomic conditions in terms of lighting. In this study, 
the results are in accordance with Sanchez-Brau 
et  al. [25] that observed that poor workplace light-
ing (measured with a luxmeter) was associated with 
a higher rate of subjects with CVS symptomatology 
[22].

Similar results have been reported in university 
students taking online classes and showing a worsen-
ing of CVS-related symptoms [15, 34] as well as an 
increase of dry eye [36, 39, 40].

One of the important issues affecting presbyopes 
and CVS are musculoskeletal symptoms that mani-
fest themselves due to optical correction, posture and 
angulation relative to the screen. In this study, partici-
pants who report back or neck pain are more likely 
to have a higher incidence of CVS-related symp-
toms, similar to the results of other studies [41]. One 
of the reasons that could explain this relationship is 
the position and angulation of the monitor in com-
bination with the type of optical correction used for 
working, as described [22]. Previous studies have also 
described that participants whose eye level is above 
the screen while working have a lower incidence of 
CVS-related symptoms [10, 16]. However, in this 
study, no significant changes are observed but MTSS 
is slightly higher when the screen is above the eye 
level [41].

Clinical management of CVS remains one of the 
most studied issues at present [4]. During the past few 
years, several interventions are being investigated to 
treat CVS, such as the type of optical correction, the 
use of blue-blocking filters, artificial tears or dietary 
supplements [4, 37]. However, the efficacy of these 
interventions is not conclusive [42]. To date, ergo-
nomic interventions have proven to be the most effec-
tive [4], therefore, the identification of the ergonomic 
variables that most affect the development of CVS is 
essential to advance the understanding of CVS, as this 
study has shown that workspace, computer type and 
lighting influence CVS. Therefore, these results show 
conditions or risk factors for CVS-related symptoms 
that are common for presbyopic workers who use 
the computer as their main work tool and that can be 

reduced through appropriate prevention. This fact is 
exportable and general for all presbyopic computer 
workers all over the world, not only in Spain since 
conditions and workplaces are comparable among 
developed countries.

In addition to the specifications on the ED usage to 
comply with safe use recommendations [43], one of 
the ergonomic rules recommended by eye care prac-
titioners to prevent CVS-related symptoms is to take 
breaks during the ED use [2]. In this study, the results 
confirm that CVS-related symptoms are significantly 
lower when participants take breaks more frequently 
[10, 14, 16]. Considering these data, it is important to 
highlight preventive measures to avoid or reduce the 
incidence of CVS in the population.

Finally, this study has some limitations: (1) Sam-
ple size used in this study is limited. This fact may 
explain the absence of a significant trend towards 
an increase in CVS-related symptoms in relation to 
young presbyopes [18] or the daily time of ED use 
[14, 19] described by other authors. In addition, the 
final number of participants showed a slight gender 
imbalance, with 63% of the participants being female 
and 37% male. (2) The results were taken from a sur-
vey, therefore there is no data of the previous visual 
health of the participants, i.e. whether participants 
already had any visual disfunction that could contrib-
ute to CVS or whether participants have any ocular 
pathologies, such as cataracts, dry eye syndrome or 
macular degeneration which may influence the par-
ticipant’s complaints. In addition, one of the biases of 
this study could be that the subjects who responded 
the survey are more likely to suffer from CVS-related 
symptoms, which would overestimate the prevalence. 
Moreover, the lack of clinical measurements prevents 
us from knowing the state of optical correction wore 
by the participants. It would be interesting for fur-
ther studies to analyse the worsening of CVS-related 
symptoms taking these variables into account, such as 
visual disfunction, ocular pathologies or optical cor-
rection type. (3) No measurements of the ergonomic 
conditions in the workspace were carried out. How-
ever, previous studies have described that CVS is 
affected by the workplace lighting or ergonomic pos-
tures [22] consistent with the results of this study.

In conclusion, this study demonstrates which ergo-
nomic factors worsen CVS-related symptoms in pres-
byopic subjects who use the computer as their main 
work tool such as home teleworkers who have poor 
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workstation conditions, being inadequate or poorly 
lit. These working conditions should be reviewed and 
improved to prevent the development of these symp-
toms. One of the main missions of eye practitioners 
should be to educate and make the population aware 
of the need to take care of their visual health through 
visual and ergonomic standards that improve CVS-
related symptomatology.
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