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The digital screen is everywhere: at home, at work, at school 

and everywhere in between.



Hours spent in front of digital systems

https://www.statista.com/statistics/278544/time-spent-with-media-in-the-us/

13 hours 15 minutes by day



Digital Devices Most Commonly Used



Digital devices use can induce eye discomfort and vision problems 

Many individuals experience eye discomfort 

and vision problems when viewing digital 

screens for extended periods. 

The level of discomfort appears to increase 

with the amount of digital screen use.

Jaiswal et al. Ocular and visual discomfort associated with smartphones, tablets and computers: 

what we do and do not know. Clin Exp Optom. 2019 Jan 21. [Epub ahead of print]



Computer vision syndrome and digital eye strain -Definition

Group of eye and vision-related 

problems that result from prolonged 

computer, tablet, e-reader and mobile 

phone use. 



Common symptoms associated with digital eye strain 

Tired eyes (40%)

Dry eyes (32%)

Eyestrain or eye discomfort (31%)

Irritated or burning eyes (28%).

Light sensitivity (26%)

Blur at distance (23%) or near (17%)



Common symptoms associated with digital eye strain 



Who is more involved

Adults under 30 experience the highest rates of digital eye strain

symptoms (73%) compared with other age groups 



Who is more involved

80% of 200 children between 10 and 

17 years of age said their eyes burned, 

itched, felt tired or blurry after using a 

digital device 

(AOA American Eye-Q survey, 2014)



Who is more involved

Children attending classes as part of a remote 

learning strategy had:

• more rapid myopia progression, 

• increased frequency of dry eye and visual fatigue 

symptoms

• exhibited signs of vergence and accommodation 

disturbances such as acute acquired concomitant 

esotropia and convergence insufficiency



Excessive duration of online classes and digital 

device use are serious issues that can result in higher 

convergence insufficiency symptom scores in children. 

Online classes longer than 4 hours are more 

detrimental to abnormal binocular vergence and 

accommodation parameters than those shorter than 

4 hour

Who is more involved



Who wear contact lenses and are exposed to 

the computer for more than 6 h day are more 

likely to suffer symptoms than non-lens 

wearers working at the computer for the same 

amount of time with a prevalence of 65% vs 

50%.

Contact lens wear and digital eye strain



Contact lens wearerspresented a higher 

prevalence of:

dryness (73% vs 36%, p<0.001)

burning (30% vs 20%,p=0.04),

feeling of a foreign body (42% vs

30%,p=0.02) 

excessive blinking (40% vs 28%, p=0.02)

Contact lens wear and digital eye strain



The most common symptoms in contact 

lens wearers as compared to non-wearers 

were:

red eye (47.9% vs 29.6%, p<0.01) 

scratchiness (31.0% vs 9.9%, p<0.01). 

With symptoms appearance at end of day

(53.6% vs 32.24%, p<0.01)

Contact lens wear and digital eye strain



Office workers who wore contact lenses 

and spent more than 4 hours engaged in 

VDT work had a lower tear meniscus 

volume with significant dry eye and visual 

symptoms triggered by environmental 

factors

Contact lens wear and digital eye strain



Regular use of contact lenses during VDT 

exposure at work 

increases risk of bulbar, limbal and  lid redness, 

and lid roughness. 

In the case of limbal and lid redness, the risk is 

higher among those who use VDT more than 4 h 

per day.

Contact lens wear and digital eye strain



Causes of computer vision syndrome and digital eyestrain

Hall L, Coles-Brennan C. Digital eye strain: more screen time = more digital eye strain. Contact Lens Spectrum 2015; 30: 38–40



Screen resolution and accomodative response

Higher resolution devices 

showed a reduced lag of 

accommodation to the 

accommodative demand; 

however, this may cause a 

lead of accommodation in 

myopes

http://eofdreams.com/data_images/dreams/computer/computer-03.jpg
http://eofdreams.com/data_images/dreams/computer/computer-03.jpg


The mean working distances is closer than the typical near working distance of 40 cm.

The mean working distance for text messages and internet viewing was 36.2 cm (range, 17.5 to 58.0 

cm) and 32.2 cm (range, 19 to 60 cm) with an increased accommodative and convergence demand.

Viewing distance and smartphone use



Clinical and experimental optometry 2017; 100 133-137

Mean working distance is 

reduced with the time of use

A positive change in symptom score

indicates a greater severity of symptoms at

the end of the hour. A positive change in

working distance indicates that the

smartphone was held further away at the

end of the hour.

Viewing distance and Symptoms

http://eofdreams.com/data_images/dreams/computer/computer-03.jpg
http://eofdreams.com/data_images/dreams/computer/computer-03.jpg


Refractive errors and digital eye strain

Low uncorrected hyperopia, astigmatism

and anisometropia (0,50D) could be a 

cause of digital eyestrain. 



Accomodation and digital eye strain

Symptoms related to an accomodative

problem are:

• near blur

• post-work distance blur

• slowness of focus changes

• eyestrain

• general ocular discomfort



After digital device use  the 

accomodative response is reduced

(accomodative LAG increase).

The LAG increase is higher reducing the  

distance.

Accomodative accuracy



With digital devices accommodative facility can 

change and to be associated with symptoms of 

eyestrain. 

Sheedy have found that in symptomatic subjects in 

90 seconds the number of cycles with a ±1,50D 

were <20.  

Binocular accommodative facility (BAF) is reduced 

after 60 min of reading on a smartphone.

Accomodative facility



Accommodative micro-fluctuations (AMF) are 

small dioptric changes during accommodation 

and may be a sensitive, objective indicator of 

fatigue under sustained near work.

Accommodative micro-fluctuations (AMF)



Associated phoria

After 30 min of computer work didn’t found

significant variation of associated phoria.

They found that visual symptoms were

higher with ortho and eso condition and 

lower with exo (1,55Δ).



With digital devices use: 

• Blink rates ↓

• Incomplete blinks ↑

• Lipid layer ↓ 

• Tear evaporation ↑

• Tear instability ↑

• MGD ↑

Digital device use and dry eye



Digital device use and dry eye

Haakon Fjaervoll,  The association between visual display terminal use and dry eye: a review. 

Acta Ophthalmol.2021 Oct 25. Online ahead of print.



Digital device use and dry eye

Haakon Fjaervoll,  The association between visual display terminal use and dry eye: a review. 

Acta Ophthalmol.2021 Oct 25. Online ahead of print.



Blink rate and VDT use

It has been shown that VDT use may 

reduces the spontaneous eyeblink

rate approximately by the 70%



External causes

Incomplete blinks are considered a 

greater contributing factor to tear 

instability than reduced frequency of 

blinks.



In addition, the completeness of 

blinks also has an impact on the 

likelihood of developing corneal 

desiccation and contact lens 

surface dryness.

Incomplete blink and VDT use



Tear film instability and AMF

Tear film instability is associated with 

deterioration of functional VA, 

accommodative  microfluctuations, and DE 

symptoms. 



Tear film instability and AMF



Taking into account the clinical tests for dry eye diagnosis, 

the smartphone may be considered as

the least disturbing display, producing lower dry eye signs 

and symptoms in comparison with other devices

Digital device use and dry eye



• Contact  lens  wear  has  no  additive  effects  on  

signs and symptoms of dry eye when using digi-

tal devices for short periods. 

• Screen  position  may  be  especially  relevant  in  

contact  lens  wearers,  with  hand-held  devices  

being  held  closer  and  at  lower  gaze  angles,  

thereby causing less disruption to the tear film. 

Digital device use and dry eye



Computer vision syndrome questionnaire



Computer vision syndrome questionnaire



Computer vision syndrome questionnaire



Computer vision syndrome questionnaire



Accomodative response measurement

MEM retinoscopy Nott retinoscopy



Accomodative facility measurements

a) Flipper  1,50 D (<20 cycles in 90 

seconds in symptomatic subjects) 

b) Accomodative rock

a

b



AMF mesurements



OPI index

Expected value> 1



OPI index

VDTIBI = IBI * 3,5  
considering a 70% reduction of a number of blinks in a minute

Expected value> 1



Bulbar redness and corneal staining grading



Prescriptive considerations: refractive errors

Reafractive error Power Comments

Hyperopia > +0,50 dt Correction with symptoms

Myopia > -2,00 dt
Partially corrected for vdt use if subject 

removes glasses for near

Myopia
Full 

correction
Without symptoms

Astigmatisms > 0,50 dt Full correction



Prescriptive considerations: positive addition



Management of digital eye strain with soft Cls

Not all multifocal Cls can be effective to support 

the accomodative and binocular vision functions. 

These kind of Cls are designed to guarantee the 

best effect on presbyopic eyes and their 

performance can be different in young eyes.



Effects of multifocal lenses in non - presbyopic

10 emmetropes and 25 myopes; mean 

age, 22.8 ± 2.5 years

The Cls used were a single vision 

lenses with the distance power (SVD) 

and a center distance multiconcentric

bifocal (BF) with +1.50 dt near addition. 



Effects of multifocal lenses in non - presbyopic

15 myopic patients with age between 7 and 15 

yrs CD design multifocal Cls with an add of 

+2.50dt

Patients exhibited reduced accommodative 

responses and more exophoria at increasingly 

higher accommodative demands than with 

single vision Cls



Front multi-aspheric anterior surface
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Management of DES with Cls with specific contact lens design



This lens design can reduce the AMF 

during smartphone use compared with 

the equivalent spherical design with 

possible positive effect on symptoms.

Management of DES with Cls with specific contact lens design: 

effects on AMF



•The subjects enrolled had a refractive error of -

2.37±2.88D (mean±SD) and an age of 

22.8±2.9yrs.

•The binocular visual acuity value obtained at 

baseline was -0.10 ± 0.05logMar and did not 

changed statistically significantly (p = 0.142) using 

Biofinity (-0.08 ± 0.05logMar) and Biofinity

Energys (-0.06 ± 0.04logMar).
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Management of DES with Cls with specific contact lens design: 

effects on VA



HOAs did not show statistically significant 

variations induced by the two contact lens 

designs (p = 0.931) with a value of 0.339 ±

0.124µm at baseline, 0.338 ± 0.118µm with 

Biofinity and 0.345 ± 0.121µm with Biofinity

Energys.
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Management of DES with Cls with specific contact lens design: 

effects on HOAs



Statistically significant differences were found for 

spherical aberration (Z0
4) (F = 6.06 and  p= 

0.006) with a value of 0.071 ± 0.119µm at 

baseline, 0.065 ± 0.108µm with Biofinity lenses 

and a significant negative shift with Biofinity

Energys lenses (-0.075 ± 0.091µm).

No statistically significant differences were found 

for coma (Z±1
3) and trefoil (Z±3

3) 
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Management of DES with Cls with specific contact lens design: 

effects on SA



Statistically significant differences was found for:

•accommodative facility (F = 13.86 and p 

<0.0001) showing 24.1 ± 2.5cpm at baseline, 

25.8 ± 2.9cpm with Biofinity and 30.4 ± 2.8cpm 

with Biofinity Energys

Accomodative facility
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Management of DES with Cls with specific contact lens design: 

effects on Accomodative facility



Statistically significant differences was found for:

•HFC of microfluctuations of accommodation (F = 

7.84 and p = 0.002) showing 56.67 ± 2.28HFC at 

baseline, 59.38 ± 2.61HFC with Biofinity and 

55.47 ± 1.79HFC with Biofinity Energys

Microfluctuation of accomodation
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Management of DES with Cls with specific contact lens design: 

effects on AMF



1 2 3 4 5 6

The letters on the screen become blurry while you’re working with your computer? 

After some time working with your computer, you have to strain to see well? 

After a lot of time on the computer, the letters appear as a double image??

Biofinity

Biofinity Energys

Very muchNone at all

✱

FOLLOWING QUESTIONS ASK ABOUT HOW YOU FELT DURING YOUR LAST TWO
WORKING WEEKS

✱

1 2 3 4 5 6 7

Have you felt your eyes tired during or after working with your computer? 

AlwaysNever

✱

*p<0,05

Management of DES with Cls with specific contact lens design: 

effects on symptoms



1 2 3 4

Did your eyes hurt when working with you computer? 

Have you noticed your eyes heavy after some time working with your computer?

Did you have to blink a lot while using the computer at work? 

Did you experience burning eyes?

While you’re reading or writing on your VDT, did you feel like you’re crossing your eyes? 

How frequently have you noticed stinging in your eyes while working on the computer? 

Biofinity

Biofinity Energys

AlwaysNever

✱

✱

✱

*p<0,05

FOLLOWING QUESTIONS ASK ABOUT HOW YOU FELT DURING YOUR LAST TWO
WORKING WEEKS

✱

Management of DES with Cls with specific contact lens design: 

effects on symptoms



0 1 2 3 4

At the end of my working day, I feel heavy eyes

After some time at the computer, I have to strain to see well

While I’m working, I have to close my eyes to relieve eye dryness

After some time at the computer, the lights bother me

Biofinity

Biofinity Energys

Completely
 true

PLEASE INDICATE TO WHAT EXTENT YOU CONSIDER TRUE OR FALSE EACH ONE OF

THE FOLLOWING STATEMENTS.

Quite false

✱

✱

✱

*p<0,05

Management of DES with Cls with specific contact lens design: 

effects on symptoms



0 1 2 3 4

1

Biofinity

Biofinity Energys

Completely

 true

While I’m working, I have to close my eyes to relieve eye dryness

Quite false

*p<0,05

✱

Management of DES with Cls with specific contact lens design: 

effects on symptoms



▪ A stable pre-lens tear film between blinks is 

important on a “hydrophilic” surface of silicone-

containing CLs to prevent their “hydrophobicity”

▪ During wear, the front surface of the CL can dry 

out, creating a hydrophobic environment. 

▪ The hydrophilic portions tend to rotate to a 

position inside the lens while hydrophobic

portions rotate to the dry environment at the 

surface.

Management of DES with Cls : effects of contact lens wettability



How to improve wettability?

• Internal wetting agents - Long chain, high-

molecular-weight internal wetting agent based on 

polyvinylpyrrolidone (MeniSilk technology)

• Non surface treatment - Hydrophilic monomers 

“migrate” to the surface of the lens, (AquaGen

technology)

• Releasing wetting agents - internal wetting agent 

based on HA and TSP, (Fusion technology)

Surface tension 
Interfacial tension 

Solid surface 
energy 



How to improve wettability?

• Water gradient surface - 33% Water in core, 

transitioning through a water gradient to a 

hydrogel surface layer that exceeds 80% water

• External wetting agents - Lens care solutions 

containing surfactants, surfactants added to 

blister pack solutions

• Surface treatment – Plasma treatment or Hydra-

PEG technology (Nanogloss technology).

Surface tension 
Interfacial tension 

Solid surface 
energy 



Management with Eyedrops

Eyedrops use is effective to reduce 

symptoms of dry eye in VDT users.

Cleaning eyedrops to use with contact 

lens are effective too.



Management with lens care solutions

70% of reusable contact lens wearers 

who experience dryness while using 

digital devices use rewetting drops for 

dryness.

Pall B, Wales M, Roussopoulou E. Eye care professional and 

contact lens wearer perspectives on digital screen devices. 

Optom Vis Sci. 2014;91: e145197



Management with lens care solutions

Solutions incorporated with wetting 

agents compared with solutions 

without these agents intruduce

significant reduction in symptoms of 

dryness and lower blink rates



Management with DD contact lenses

Using a DD modality  to reduce the 

likelihood of discomfort from 

ineffective lens cleaning or poor 

surface wettability.



Management- Omega3 use

Consumption O3FAs supplement 

improves symptoms, tear stability, 

and conjunctival cytology but not 

tear production in symptomatic VDT 

users



20-20-20 rule

Although widely cited as a treatment option, 

these results do not support the proposal of 

using 20-second scheduled breaks as a 

therapeutic intervention for digital eye strain.

However, these findings should not be 

interpreted as evidence that taking breaks is not 

helpful. Rather, it seems likely that longer break 

durations or a different frequency of breaks may 

be required to produce significant effects



Digital eye strain is a very common problem  in 

young adults.

Its management with Cls starts to compensate the 

refractive errors to obtain best corrected VA

Multifocal/EDOF Cls can be used also, real benefit 

on accomodative/binocular function.

Not all designs work in the same way

In conclusion



It is important also to use contact lens 

materials with high wettability, low dehydration 

and with the property to maintain a stable pre-

lens tear film between blinks.

In conclusion



Grazie Thank you

спасибо Besten Dank

Gracias

Merci
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