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ABSTRACT
Objective: Computer vision syndrome (CVS) refers to a group of ocular 
and extraocular symptoms due to prolonged digital device screen use. 
The objective of this study was to assess the correlation between CVS, 
insomnia, and migraine, taking into consideration stress as a mediating 
factor between these 3 variables.

Methods: This cross-sectional study was conducted between August 
2020 and April 2021 using an online questionnaire filled out by 749 
participants. Participants were enrolled using a snowball sampling 
technique. The link to the Arabic questionnaire was sent to the 
individuals by WhatsApp and by e-mail.

Results: The prevalence of CVS among participants was 70.5%. The 
presence of CVS (β = 3.26) was significantly associated with higher 
insomnia. The presence of CVS (adjusted odds ratio [aOR] = 1.66) and 
higher stress (aOR = 1.09) was significantly associated with higher odds 
of having migraine. Stress fully mediated the association between CVS 
and migraine by 52.76% and between CVS and insomnia by 79.99%.

Conclusion: CVS was significantly associated with insomnia and 
migraine. Stress mediated the relationship between CVS and insomnia, 
and between CVS and migraine. The precise mechanisms behind these 
associations were not evaluated in this study, with the hope that future 
research will provide more information on this topic.
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Computer and visual display terminals have 
become an integral part of our daily routines. 

Multiple screens are used daily and range from fixed 
computers used in offices to laptops used at home to 
smart phones slipped into pockets.1 Thus, these devices 
play an essential role in our professional, educational, 
and personal lives. Nonetheless, increased screen use 
time may lead to deleterious health disorders, especially 
eye problems known as computer vision syndrome 
(CVS).2

According to the American Optometric Association, 
CVS is a group of eye- and vision-related symptoms 
encountered due to the prolonged use of computers, 
laptops, cell phones, tablets, e-readers, and other digital 
devices.3,4 These symptoms include burning, itching, 
foreign body sensation, excessive tearing, excessive 
blinking, eye redness, eye pain, heavy eyelids, dryness, 
blurred vision, double vision, difficulty focusing on near 
objects, photophobia, colored halos around objects, 
and worsening eyesight feeling.5 Prolonged computer 
use can also cause some extraocular symptoms such 
as headache, backache, neck pain, shoulder pain, 
and numbness of the hands or fingers.6 CVS affects 
approximately 60 million people worldwide, with 
millions of new cases occurring every year.7

Moreover, heavy computer use can lead to difficulties 
falling or staying asleep, also known as insomnia.8 
Excessive computer use, as well as an increase in the 
number of hours spent on the computer, increases 
the risk of CVS.9–11 CVS is associated with poor 
overall sleep quality.12 The association between CVS 
and insomnia, the most common sleep disorder, has 
been previously established.13 Light-emitting diodes 
have become the most common source of light in 
electronic devices, and optic radiation emitted at short 
wavelength, especially blue light, is identical to the 
melatonin suppression peak sensitivity.2 Therefore, 
light emitted from computer screens can interfere with 
the normal circadian rhythm by inhibiting the secretion 
of melatonin (sleep hormone).2 It is also known that 
blue light is a major cause of digital eyestrain.14 As a 
result, it is critical to investigate the impact of CVS on 
insomnia. The blue light emitted from computer screens 
not only causes insomnia but also worsens or triggers 
migraine attacks.15 Migraines are periodic attacks of 
throbbing headache usually on one side of the head.16 
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Clinical Points
■■ The prevalence of computer vision syndrome (CVS) among 

participants was 70.5%.  
■■ The presence of CVS was associated with higher insomnia 

and migraine.  
■■ Stress mediated the association between CVS and insomnia 

and between CVS and migraine. 

Consequently, screen brightness, duration of exposure, 
flicker frequency, viewing distance, and blue light exposure 
are major risk factors for triggering screen headaches15 by 
stimulating retinal cones that transmit signals to the light-
sensitive trigeminovascular thalamic neurons and then to 
the cortex.17

Stress is defined as the way in which people realize and 
identify their problems, how they react to them and attempt 
to cope with them, and the “cost” of doing so.18 Stress is also 
present as a trigger for migraine attacks in almost 67% of 
individuals.19 Stress has been found to be the most frequent 
trigger of acute migraine attacks.20 It has been shown that 
stress is not only a migraine trigger, but also a risk factor 
for the development of chronic migraine from episodic 
migraine.21 Stressful life events induce insomnia as well. 
Stress was found to be a strong determinant of insomnia, 
with each new stressor increasing the chances of having 
insomnia by 19%.22 Stress severity was also considered to 
be a significant driver of insomnia.22 The stress-insomnia 
relationship is affected by sleep reactivity. In other words, 
individuals with higher levels of sleep reactivity were prone 
to experience stress-induced insomnia more than those with 
lower levels of sleep reactivity.23

Currently, CVS is becoming an important public health 
issue, especially after the enhancement of online teaching due 
to the coronavirus disease 2019 (COVID-19) pandemic.24 
Excessive use of screens has led to increased prevalence 
of CVS and deterioration in the quality of life.11 However, 
studies showing the relation of CVS with stress, insomnia, 
and migraine are lacking and mostly absent. Also, there are 
no Lebanese studies available in this regard. Therefore, the 
objective of this study was to assess the correlation between 
CVS, insomnia, and migraine, taking into consideration 
stress as a mediating factor between these 3 variables, among 
a sample of Lebanese adults. The findings of this study may 
be a first step toward implementing preventive measures to 
avoid CVS-related symptoms.

METHODS

General Study Design
This cross-sectional research was carried out between 

August 2020 and April 2021 using an online questionnaire 
targeting all digital device users from all districts of Lebanon 
(Mount Lebanon, Beirut, North, South, and Bekaa). Data 
collection was conducted during the lockdown imposed by 
the government due to the COVID-19 pandemic; hence, 

participants were enrolled using a snowball sampling 
technique. The study’s purpose was stated clearly to all 
participants. Participation in this study was anonymous, 
respecting the privacy of all participants. The link to 
the Arabic questionnaire was sent to the individuals by 
WhatsApp and by e-mail. Participants were asked to send 
the link to other individuals who use digital devices.

Sample Size Calculation
According to the G-power software,25 and based on an 

effect size of f2 = 2%, an α error of 5%, a power of 80%, and 
taking into consideration 10 factors to be entered in the 
multivariable analysis, the results showed that a minimal 
number of 395 was needed.

Questionnaire
The questionnaire comprised closed and semi-

open questions divided into 5 sections, including the 
informed consent in the first section. This consent gives 
the participants access to the rest of the questions. The 
participants’ sociodemographic characteristics, including 
age, sex, region, education level, occupation, and Household 
Crowding Index, were assessed in the second section. The 
latter reflects the socioeconomic status of the participants 
and was calculated by dividing the number of persons in the 
house by the number of rooms (excluding the bathrooms 
and the kitchen).26 Participants’ ocular health problems and 
the way they use their computer screens were targeted in 
the third section. This section was adapted from previous 
research on CVS27 and included questions about duration of 
computer use, refractive errors requiring spectacle use, and 
awareness of this syndrome. A cumulative number of hours 
of computer use was calculated by multiplying the number 
of years of computer use by the number of days of computer 
use per week by the number of hours of use per day.

The Computer Vision Syndrome Scale, designed by 
Seguí et al,6 was used in the fourth section to measure the 
frequency and intensity of 16 symptoms related to improper 
computer usage; each symptom was considered 1 item in 
the questionnaire. Participants with a total score ≥ 6 were 
considered to have CVS (Cronbach α = 0.78).

Migraine, insomnia, and stress scales were included in 
the last section. Migraine was assessed using the Migraine 
Disability Assessment Scale (MIDAS).28,29 The MIDAS is 
frequently used to measure headache-related disability over 
the last 3 months and was validated in Lebanon.28 After 
answering 5 questions, the number of days per question was 
added to grade migraine-related disability: grade I (score: 
0–5) for little or no disability, grade II (score: 6–10) for mild 
disability, grade III (score: 11–20) for moderate disability, 
and grade IV (score: > 21) for severe disability29 (Cronbach 
α = 0.812).

Insomnia was evaluated using the Lebanese Insomnia 
Scale (LIS-18).30 LIS-18 questions covered all aspects of 
insomnia, including sleep thoughts, feelings, physical 
sensation, and behaviors; sleep quality and patterns; factors 
related to sleep disturbances; and daytime sleepiness and 
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Table 1. Sociodemographic and Other Characteristics of the 
Participants

Variable Participants
Sex, n (%)

Male 258 (34.4)
Female 491 (65.6)

Education level, n (%)
Complementary or less (≤ 9th grade) 21 (2.8)
Secondary (grades 10–12) 103 (13.8)
University 625 (83.4)

Age, mean ± SD, y 24.51 ± 7.68
Migraine score, mean ± SD 14.19 ± 23.19
Insomnia score, mean ± SD 45.38 ± 10.20
Stress score, mean ± SD 11.82 ± 7.09
Household Crowding Index, mean ± SD 1.05 ± 0.48
Cumulative computer use, mean ± SD, hours 279.40 ± 360.56
 

Table 2. Bivariate Analysis of Categorical Factors Associated 
With Insomnia (LIS-18 score)a

Variable LIS-18 Score P Value
Effect 
Size

Sex .041 0.155
Male 44.33 ± 10.75
Female 45.93 ± 9.86

Education level < .001 0.514
Complementary or less (≤ 9th grade) 18.52 ± 10.13
Secondary (grades 10–12) 49.19 ± 10.82
University 44.65 ± 9.95

Computer vision syndrome .003 0.307
No 43.30 ± 10.00
Yes 46.36 ± 9.91

aValues are presented as mean ± SD. Bolded values indicate statistical 
significance. 

Abbreviation: LIS-18 = 18-item Lebanese Insomnia Scale.

Table 3. Bivariate Analysis of Continuous Variables 
Associated With Insomnia (LIS-18 score)

Variable LIS Score
MIDAS 0.288*
Stress 0.325*
Age 0.013
Household Crowding Index 0.099**
Cumulative computer use −0.05
*P < .001. **P < .01.
Abbreviations: LIS-18 = 18-item Lebanese Insomnia Scale, MIDAS = Migraine 

Disability Assessment Scale.

impact on daily functioning and quantity of sleep. Answers 
were measured on a 6-point Likert scale from 0 = never to 
5 = always, with higher scores indicating more insomnia 
(Cronbach α = 0.821).

Stress was assessed using the Beirut Distress Scale 
(BDS-10).31 This scale was used to measure the level 
of psychological distress among computer users. It is a 
10-question scale, wherein answers are evaluated on a 
5-point Likert scale: 0 (never) to 4 (always), with higher 
scores reflecting more stress (Cronbach α = 0.821).

The part of the questionnaire related to CVS and the 
Computer Vision Syndrome Scale was translated from 
English to Arabic by 1 psychologist and then back to 
English by another psychologist. Discrepancies between 
the 2 English versions were resolved by consensus. A pilot 
study was done with 10 participants before starting data 
collection. Some linguistic modifications were made, and 
ambiguous questions were clarified. The data of those 10 
people were not included in the final database.

Statistical Analysis
Statistical analysis was performed using SPSS software 

version 23. The LIS-18 score had a normal distribution 
since the skewness and kurtosis values varied between −1 
and +1.32 These conditions consolidate the assumptions of 
normality in samples larger than 300.33 Accordingly, the 
Student t test was used to check for an association between 
LIS-18 score and dichotomous variables (ie, sex and 
marital status), while the analysis of variance test was used 
to compare between 3 or more means (ie, education level 
and monthly income). Pearson correlation test was used to 
correlate 2 continuous variables (ie, age, body mass index, 
depression, anxiety, stress, and impulsivity). A stepwise 
linear regression was conducted taking the LIS-18 score as 
the dependent variable.

The MIDAS score was not normally distributed (skewness 
and kurtosis outside the −1 and +1 interval); therefore, 
it was dichotomized according to the median (6). The χ2 
test was used to compare categorical variables, whereas the 
Student t test was used to compare 2 means. A backward 
logistic regression was conducted taking the dichotomous 
MIDAS as the dependent variable. All factors that showed 

an effect size or correlation > 0.24 in the bivariate analysis 
were entered as independent variables in the linear and 
logistic regressions to have parsimonious models.34

Mediation Analysis
The PROCESS for SPSS macro version 3.4 model 435 was 

used to calculate 3 pathways. Pathway A determined the 
regression coefficient for the effect of the presence/absence 
of CVS on stress; pathway B examined the association 
between stress and LIS-18/MIDAS scores, independent of 
the presence/absence of CVS; and pathway C estimated the 
total and direct effect of the presence/absence of CVS on 
LIS-18/MIDAS scores. Pathway AB calculated the indirect 
intervention effects. To test the significance of the indirect 
effect, the macro-generated bias-corrected bootstrapped 95% 
confidence intervals should not pass zero.35 The covariates 
that were included in the mediation model were those that 
showed significant associations with the dependent variables 
in the bivariate analysis. P < .05 was considered significant.

RESULTS

Sociodemographic and  
Other Characteristics of the Participants

The mean ± SD age of the participants was 24.51 ± 7.68 
years, and 65.6% were female. In addition, 528 (70.5%) of the 
participants had CVS. Other details are provided in Table 1. 
The most disturbing ocular symptom was headache (34.0%) 
followed by burning (10.8%), whereas the most disturbing 
extraocular symptom was neck pain (43.3%) and backache 
(33.4%).
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Bivariate Analysis of Factors Associated With Insomnia
More insomnia was significantly found in females compared to males, 

in those with a secondary level of education, and in those with CVS (Table 
2). Furthermore, higher insomnia was significantly associated with higher 
stress and a higher Household Crowding Index (Table 3).

Multivariable Analysis of Factors Associated With Insomnia
The results of a linear regression taking the insomnia score as the 

dependent variable showed that the presence of CVS (β = 3.26) was 
significantly associated with higher insomnia (Table 4).

Bivariate Analysis of Factors Associated With Migraine
A significantly higher percentage of participants with migraine were 

female (51.3% vs 41.5%) and had CVS (53.8% vs 35.7%). Furthermore, a 
higher mean stress score was found in those who had migraine compared 
to those who did not (13.90 vs 9.92) (Table 5).

Multivariable Analysis of Factors Associated With Migraine
The presence of CVS (adjusted odds ratio [aOR] = 1.66) and higher 

stress (aOR = 1.09) was significantly associated with higher odds of having 
migraine (Table 6).

Mediation Analysis
Stress mediated the association between 

CVS and migraine by 52.76% and between 
CVS and insomnia by 79.99% (Table 7).

DISCUSSION

This study investigated the relationship 
between CVS, insomnia, and migraine and 
the mediation role of stress in a sample of 
Lebanese adults. This is the first Lebanese 
study showing that the presence of CVS was 
significantly associated with more insomnia 
and migraine, with these associations being 
mediated by stress.

In this study, the prevalence of CVS among 
participants was 70.5%, which is higher than 
that found by Ranasinghe et al (67.4%).11 This 
difference may be associated with excessive 
computer use during the lockdown due to the 
COVID-19 pandemic, leading to increased 
CVS prevalence.24 On the another hand, 
Reddy et al36 found a higher prevalence of 
89.9%, most likely because their population 
was comprised of only young adults, who 
probably use their computers more than the 
general population.37

Our results showed that computer use 
leading to CVS increases insomnia symptoms. 
This finding is in line with that of another 
study,12 which found that 67.24% of the 
participants with CVS had poor sleep quality. 
Another study2 also found that 75.49% of 
participants with CVS experienced poor sleep 
quality, whereas 50.96% of individuals had 
insomnia without CVS. Studies38,39 have also 
discussed the effect of short wavelength light 
emitted from computer screens on decreasing 
the levels of circulating melatonin, which is 
secreted at night to promote sleep. Digital eye 
strain/CVS has also been linked to the blue 
light emitted by digital devices.14 Thus, the 
correlation found between insomnia and CVS 
in the present study might be explained by 
excessive computer use, especially at night.

Our research revealed that the presence of 
CVS was significantly associated with more 
migraine. According to another study,40 
working at a computer screen triggered and 
aggravated migraine attacks in 14.5% and 
31.3% of chronic migraineurs, respectively.

On the other hand, our study revealed 
that the most distressing symptom brought 
on by excessive computer use was headache. 
Similarly, previous research11,36,41 found that 
those who spend a lot of time in front of a 
computer screen experience headaches as 

Table 6. Multivariable Analysis: Logistic Regression Taking the Presence/
Absence of Migraine as the Dependent Variable

Variable P Valuea Adjusted Odds Ratio 95% CI
Computer vision syndrome (yes vs no*) .024 1.66 1.07–2.59
Sex (females vs males*) .506 1.13 0.79–1.62
Stress <.001 1.09 1.06–1.12
aBolded values indicate statistical significance.
*Reference group.

Table 5. Bivariate Analysis of Factors Associated With Migraine

Variable Absence of Migraine Presence of Migraine P Value
Sex, n (%) .01

Male 151 (58.5) 107 (41.5)
Female 239 (48.7) 252 (51.3)

Education level, n (%) .474
Complementary or less (≤ 9th grade) 9 (42.9) 12 (57.1)
Secondary (grades 10–12) 58 (56.3) 45 (43.7)
University 323 (51.7) 302 (48.3)

Computer vision syndrome, n (%) .001
No 72 (64.3) 40 (35.7)
Yes 244 (46.2) 284 (53.8)

Age, mean ± SD, y 24.75 ± 7.77 24.25 ± 7.58 .368
Household Crowding Index, mean ± SD 1.02 ± 0.50 1.08 ± 0.47 .120
Stress score, mean ± SD 9.92 ± 6.87 13.90 ± 6.74 <.001
 

Table 4. Multivariable Analysis: Linear Regression Taking the Insomnia 
Score (Lebanese Insomnia Scale) as the Dependent Variable

Variable
Unstandardized 

β
Standardized 

β
P 

Valuea 95% CI
Secondary level of education vs 

complementary or less*
0.83 0.03 .759 −4.48–6.14

University level of education vs 
complementary or less*

−2.34 −0.08 .350 −7.25–2.57

Computer vision syndrome (yes vs no*) 3.26 0.12 .002 1.23–5.28
Household Crowding Index 1.21 0.06 .142 −0.41–2.82
aBolded value indicates statistical significance.
*Reference group. 
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the most common side effect between 19% and 53% of the 
time. Headache was also the most frequent complaint among 
individuals with CVS.11 The mechanism behind headache 
and CVS has been explained as photic signals stimulating 
retinal photoreceptors and converging on thalamic 
trigeminovascular neurons, which are thought to transmit 
nociceptive signals from the dura to the cortex, and that is 
how blue light emitted from computer screens induces an 
increase in headache severity and throbbing.17 Thus, we can 
conclude that computer screens frequently cause headache in 
nonmigraineurs and trigger or exacerbate migraine attacks 
in patients with a history of migraine.

Our study also showed that stress mediated the correlation 
between CVS and insomnia and CVS and migraine. Healey 
et al42 found an association between major stressful life 
events and the onset of insomnia. For instance, insomnia 
sufferers recorded a higher incidence of stressful life events in 
the year prior to the onset of their insomnia than in previous 
or subsequent years and in comparison to good sleepers.42 
According to Morin and Carrier,43 stressful life events 
disrupt regular sleep habits. Also, individuals that perceive 
loss of control over stressful events are prone to develop 
chronic insomnia.44 Thus, stress is a major risk factor for 
insomnia in susceptible individuals,45 which might affect 
their quality of life as well.46 Individuals spending hours 
in front of a computer screen might be overwhelmed by 
stressful life events like stressing over exams47 or a job.48 
These stressful events could negatively affect computer 
users’ coping skills, leading to more insomnia.49 In addition, 
psychological stress has been shown to cause a momentary 
rise in trapezius muscular activation and a more forward-
bent posture toward the computer screen.50 Individuals 
that do not follow ergonomic principles, such as checking 
posture and making ergonomic changes, have a higher risk 
of acquiring CVS.10 Individuals with chronic neck and lower 
back pain have shown a significant rate of sleep deprivation 
(42.2%).51 Thus, stress can lead to poor ergonomic practices 
while working on a computer, leading to increased CVS and 
insomnia prevalence.

In our results, stress also mediated the correlation 
between CVS and migraine. Many studies showed that 

excessive computer use can trigger or worsen migraine attacks 
via visual stimulation of the trigeminovascular route, lead-
ing to dysregulation of the nociceptive pathway responsible 
for migraine.17,40 On the other hand, Hedborg et al52 suggest 
that migraine sufferers have a high stress susceptibility and 
that stress susceptibility is related to the individual’s stress 
level. Another study53 found that the onset of chronic primary 
headache tends to be accompanied by a rise in the frequency 
and severity of stressful life events. As already stated, stress 
can lead to poor ergonomic practice. Poor computer posture 
can stimulate active trigger points in the neck and shoulder 
that refer directly to the brain precipitating the migraine.54 We 
can conclude from these studies that migraineurs have high 
stress susceptibility and that stress contributes to poor ergo-
nomic postures, leading to CVS symptoms such as headache.

Practical Implications
The current study may be a useful tool for implement-

ing preventive measures to minimize the prevalence of CVS. 
Furthermore, this study may assist physicians in managing 
insomnia. By focusing on the association between computer 
use before going to bed, especially while experiencing stress-
ful life events, and insomnia, doctors can treat insomnia 
without the need for medications. In addition, migraine was 
associated with CVS, and screen headache was found to be 
the most common disturbing symptom of CVS. Thus, screen 
headaches may be treated nonpharmacologically with cer-
tain preventive measures such as wearing blue light–filtering 
glasses and making the lighting in the room as bright as the 
computer screen.

Limitations
This study has several limitations. Causality cannot 

be assessed because of the cross-sectional study design. 
Moreover, an information bias could have arisen since par-
ticipants might not have understood the questions of the 
self-administered online questionnaire. Sleeping habits and 
reporting ocular and extraocular pain are subjective and 
could not be measured, which can also engender an infor-
mation bias. Furthermore, symptoms were not diagnosed by 
a clinician. Face-to-face interview was not feasible because 

Table 7. Mediation Analysis

Model 1: MIDAS taken as a dichotomous variable (yes/no)

Effect of CVS on Stress
Effect of CVS  

and Stress on MIDAS
Mediating  

Effect of 
Stress, %β (95% CI) t P Valuea β (95% CI) Z P Valuea

CVS (yes vs no*) 3.22 (1.89–4.55) 4.76 <.001 0.51 (0.07–0.95) 2.26 .023 52.76
Stress 0.08 (0.06–0.11) 6.21 <.001
Model 2: LIS-18 score as a continuous variable

Effect of CVS on Stress Effect of CVS and Stress on LIS-18 Effect of CVS on LIS-18
Mediating 

Effect of 
Stress, %β (95% CI) t P Valuea β (95% CI) t P Valuea β (95% CI) t P Valuea

CVS (yes vs no*) 2.94 (1.58–4.29) 4.25 <.001 1.92 (−0.03–3.86) 1.94 .053 3.45 (1.41–5.49) 3.32 .001 79.99
Stress 0.52 (0.41–0.63) 9.30 <.001
aBolded values indicate statistical significance.
*Reference group.
Abbreviations: CVS = computer vision syndrome, LIS-18 = 18-item Lebanese Insomnia Scale, MIDAS = Migraine Disability Assessment Scale.
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of the COVID-19 pandemic. The sample, due to its method 
of recruitment, is likely of uncertain generalizability since 
selection bias and confounding may accrue to recruitment 
possibly being influenced by the experience of subjects with 
CVS and migraine, duration of use of computers, and the 
severity of CVS and migraine and insomnia experienced. In 
addition, the length of the questionnaire may have affected 
participants’ answers, as they might not stay genuinely 
engaged for a survey that takes more than 10 minutes. A 
selection bias is probable, since it is difficult to reach certain 
types of participants such as those who do not have internet 
access. Insomnia and migraine are known to be more fre-
quent in females, thus our results showing that insomnia and 
migraine were more frequent in females could be affected by 
the higher number of females compared to males participat-
ing in this study. A residual confounding bias is also possible 
since not all factors associated with insomnia and migraine 
were considered.

CONCLUSION

A high prevalence of CVS among computer users 
was found in this study, along with its association with 
insomnia and migraine. Furthermore, stress mediated 
the relationship between CVS and insomnia and between 
CVS and migraine. The exact mechanisms behind these 
correlations were not investigated in this study, with the 
expectation that future studies will shed light on them. Our 
results would help in the implementation of preventable 
measures such as limiting extended screen time, avoid-
ing screen use before bedtime, and dealing with stress 
to prevent CVS from interfering with sleep schedules 
and causing migraine attacks, particularly during stress-
ful life events. This study supports the need for further 
investigations in defined samples (eg, student, employee, 
clinical, and other populations), while including specific 
age groups of each.
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