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Contact Lens Indications In the
Management of Computer Vision
Syndrome and Digital Eye Strain

Dr. Giancarlo Montani

The following presentation is part of the Woo U educational initiative. The presenter is supplying the
information provided herein. Woo U takes no responsibility for the accuracy of the information,
comments, or opinions expressed by the presenter(s). Any reproduction, in whole or in part, of any
assets, including but not limited to images, videos, audio, data, research, descriptions, or accounts of
the lecture, without the presenter’s written consent is prohibited.
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If you have any questions, you may send an email to

giancarlo.montani@unisalento.it
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The digital screen is everywhere: at home, at work, at school
and everywhere in between.
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Hours spent in front of digital systems
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Digital Devices Most Commonly Used

Desktop

Laptop Computer
Smartphone
Tablet or e-reader
Television

Video games
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Digital devices use can induce eye discomfort and vision problems

Symptoms

Many individuals experience eye discomfort
and vision problems when viewing digital 0 @ Q

screens for extended periods. Eye Fatigue ltchy Eyes Dryness

©o 2

Blurred Vision  Double Vision Headaches

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]
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Computer vision syndrome and digital eye strain -Definition

||“Il2 merican Optometric Assoclation

Group of eye and vision-related
problems that result from prolonged

computer, tablet, e-reader and mobile

phone use.
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Common symptoms associated with digital eye strain

O 7P O OPHTHALMIC & PHYSIOLOGICAL OPTICS (?54
E FaA NS | Ij”‘,,lf 'l,},:}.,\,l,,(,lt,! Hr (( )[‘LE(,','-,- OF OPTOMETRISTS y_ 'f'"]

Tired eyes (40%) TR e
Computer-related visual symptoms in office workers
0 Joan K Portello’, Mark Rosenfield’, Yuliya Bababekova', Jorge M Estrada® and Alejandro Leon®
D ry eye S (3 2 /O ) 'SUNY College of Optometry, New York, USA, and *Fundacion Universitaria del Area Andina Pereira, Perera, Colombea

Gtation information: Portello JX, Rosenfiedd M, Bababekova Y, Estrada IM & Leon A, Computer-related visual sympioms in office workers.
Ophthalmic Physiol Opt 2012, 32, 375-382. dox: 10.11114.1475-1313.2012.00925.x

Eyestrain or eye discomfort (31%)
Irritated or burning eyes (28%).
Light sensitivity (26%)

Blur at distance (23%) or near (17%)
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Common symptoms associated with digital eye strain

Neewtond 1 v U1 | Attt (8 Aupint 2l
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TABLE 4 Keysymptoms of DES cited by n = 391 optometrist
respondents

Attitudes of optometrists in the UK and Ireland to Digital Eye
Strain and approaches to assessment and management

Patrick A Moore | James S Wolffsohn = | Amy L Sheppard

Symptom

Percentage of
respondents citing (n)

Asthenopia or eye strain/ fatigue 72.6 (284)

o tims v g | TR
et Purpose: To investigate the atiitudes and undertanding of optometrists in the Headache 64.7 (253)
‘"'__‘ Dippad, Ontumoby shd o LK i drwland towards Dagital Bye Strain (DESL and to examine tedated prasciice

patterm Dry or irritated eyes 56.0 (219)

Mathods: An ananymaus oaline questionnare was developed, covering stitude

e e Focussing issues or blurred vision 48.8 (191)

andd Ireland optometrists vin peofessional bodies and local and area oprometre

J— Ocular soreness or redness 35.8 (140)

Results: 406 responies were included in the analyss. Most respondents agreed

that OES was an Important concem for optometrists (N.9%), 914% reporied Non_specific dlscomfort 6‘6 (26)

they felt confident In discussing possible symptoms of DES and managament op

Doy thin ws weakly and negatively sssociuted with number of years qualified :

(r, = <0198, p & 0001 of the prof of patients alfected by DES Photophobla or glare 6.1 (24)

wers lower than meports in the Beratuek Imodian 29%, 108 10%-50%). Mast re % ¥

spondents atwaps 160.6%) or frequently (21 9%) inguired about device ukage n Binocular vision disturbance e.g. 3.6(14)

routine case history takng, and alvo ashed follow-up questiony, although 2.

only avked about the presence of symptoms half the tme or less. Advising on regu dl p’opia

lar brogks (4 0%, lubricants (98 %) and environmentAet wp 00 2%) were lele 1o

e xtiermely Of very IMpPortant ty most reapondernts. Adwaing 0n speceist spec MUSCU'OSkQ'Qtal ]SSueS 3‘] (]2)

tacke lurses, specifically blue Nterng designs, was convdernd extromely o very

Important by 34.2% and 15.2%, respectively

Condution: Given the agreement that DES i a significant msue causing freguemt lnsom nia ' ‘S (6)

and porsistent symptomy, and practitionan reported high levels of confidence in

discussng DES, patients can expect 10 recelvr advice an symptoms and mansge- Lid [Wit(hing 1.0 (4)

mont fram thelr optometrist. Simple management st ategies were folt 10 be maost

ImpOrtant 1 acvise on, with mone uncertainty linked to specsalist spectac lemes Don‘t know 0‘5 (2)
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Who is more involved

/A THEVISIONCOUNCIL

Adults under 30 experience the highest rates of digital eye strain

symptoms (73%) compared with other age groups
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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)
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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

W0
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Effects of remote learning during the
COVID-19 lockdown on children’s
visual health: a systematic review

BM) Open

To cite: Cortés-Abornaz MC,
Ramirez-Guerrero S. Rojas-
Caraball W, et 2l Efects

of remote leaming duning

the COVID-19 lockdown on
children’s wsual health: &
systematic review. AL Open
2022,12.6062388. dol10.1138'
bmjopen-2022-062388

» Prepublcation history and
addtional supplemental material
for this paper are avalabla
cafine. To view these fiies,
please visit the joumal onling
(rittp://cbe dol.org/10. 1136/
benjopen-2022-062388)

Receved 01 March 2022
Accepled 19 huly 2022

Maria Camila Cortés-Albornoz, Sofia Ramirez-Guerrero © |

William Rojas-Carabali

ABSTRACT
Objectives increased exposure to digital devices as
part of online classes increases susceptibility to visual
impairments, particularly among school students taught
using e-learning strategies. This study aimed to identify
the impact of remote learning during the COVID-19
lockdown on children's visual health.
Design Systematic review using the Preferred Reporting
Items for ic Reviews and Meta-Analyses
quidalines.
Data sources Scopus, PubMed and ScienceDirect
databases from the year 2020 onwards.
Hligibility criteria We included cross-sectional, case—~
control, cobort studies, case series and case reports,
published in English, Spanish or French, that approached
the effects of remote leaming during the COVID-19
Jockdown on visual health in newrotypical children.
Data extraction and synthesis We included a total of
21 articles with previous quality assessments using the
Joanna Briggs checkist. Risk of bias assessment was
applied using the National Institutes of Health quality
assessment tool for before-and-afler studies with no
coatrol group; the ool developed by Hoy af af to assess
cross-sectional studies; the Murad ef aftool to evaluate
the methadological quality of case reports and case series:
and the Newcastie-Ottawa Scale for cohort studies.
Results All but one study reported a deleterious impact
of the COVID-19 lockdown on visual health in children.
Overall, the most frequently identified ocular effects were
8Iroes, ion di and visual
symptoms such as dry eye and asthanopia.

[ '} Check for updates

8 on digital devices
for online ciasses has either induced or exacerbated
visual di such as rapid p of myopia,

© Authoris) for their
employeris)) 2022. Re-uss
permitiad under CC BY-NC. No
commercial re-use. See rights
and parmissions. Publshed by
BMJ.

Neuroscience Research Group
(NeURos), NeuroVitae Center
for Neuroscience, School of
Medicine and Health Sciences,
Universidad del Rosario, Bogots
0.C, Colombia

Corespondence to
Dr Cauda Tabero-Gutiérez.
claudia talero@urosanc edu co

dry eye and visual fatigue symploms, and vargence and
accommodation dsturbances, in children who engaged in
remote learning during the COVID-19 lockdawn.
PROSPEROQ registration number CRD42022307107.

INTRODUCTION

Since the WHO declared a global pandemic
in March 2020, COVID-19 has become the
focus of governmental decisions aimed at
protecting the public and limiting the death
toll. Schools. univessities and businesses have
been forced to close to prevent the spread of
the virus, limiting in-person relationships and

, Alejandra de-la-Torre

, Claudia Talero-Gutiérrez

STRENGTHS AND LIMITATIONS OF THIS STUDY
= A systematic review was conducted in three differ-
ent databases, studies were filtered following the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses guidelines.
= Analysed studies approached e effects of remote
leaming during the COVID-19 lockdown on visual
health in children
= To facilitate comparison, efigible studies were clus-
tared according to the main ocular effects evaluated,
inciuding refractive errors (myopia), accommodation
disturbances (esatropia) and visual symptoms (dry
eye and fatigue).
We used quality assessment guidalines and specific
risk of bias assessment tools for each study design
included.
s Heterogeneous methods used in each study, includ-
ing both subjective and objective measures, limit
procise comparisons between them

$

substantially enhancing our digital depen-
dence. The lifestyle and behavioural modifi-
cations that have emerged i response to the
lockdowns have affected approximately 80%
of the world's student popul;mnn.X .

I'he establishment of in-house quarantine
led to a significant decrease in the amount
of time spent engaged in outdoor activi-
ties, reduction in exposure to sunlight and
increase in time spent doing near work.
I'hese factors can enhance the nisk of visual
impairments, especially among school and
university students encouraged to adopt a
digital learning .|pprn.\ch.' A growing depen-
dence on edearning and electronic devices
has increased the inddence of visual fatigue,
the onset and progression of myopia, dry eye,
irregular astigmatism and acute concomitant
esotropia among other ocular p‘.ulmlogivs.‘

Even before the COVID-19 pandemic, an
estimated 22.9% of the global population
had m\‘opi;x." During the COVID-19 lock-
down. the increased need for electronic
devices, digital screens and virntual classrooms

BM)

Cortég-Albornoz MC. ef al BMJ Opan 2022.12:6062388. dot:10.1136'bm|open-2022-062388 1



Who Is more involved

Binocular Accommodation and Vergence
Dysfunction in Children Attending Online Classes
During the COVID-19 Pandemic: Digital Eye Strain

' ' i i in Kids (DESK) Study-2
Excessive duration of online classes and digital B e

Armit Moharn, MEES, M5 Pradhnye Sen, MBES, MS; Chintan Shah, MEES, DOMS; Krashan Deret, DOT,
Elesh Jain, DOMS. DNE

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 : : :

Figure 1. XY scatter chart showing relation between online class
activities and Convergence Insufficiency Symptom Survey (CISS)
score.
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Contact lens wear and digital eye strain

OPO OPHTHALMIC & PHYSIOLOGICAL OPTICS t\fr)
T JOLURNAL OF THE COLLEGE OF O TOMETHINS Lo

Ophthalmc & Mysiclogical Optics 1SSK 02755408

Ana Tauste'?, Elena Ronda™**, Maria-José Molina® and Mar Sequi®™’

Who wear contact lenses and are exposed to s i
the computer for more than 6 h day are more e
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%.
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Contact lens wear and digital eye strain

OPO OPHTHALMIC & PHYSIOLOGICAL OPTICS r‘fﬁ
THE JOURNAL OF THE COLLEGE OF OFTOMETHISTS ! <

Ophthalmc & Mysiclogical Optics 1SSK 02755408

Contact lens wearerspresented a higher

Effect of contact lens use on Computer Vision Syndrome
Ana Tauste', Elena Ronda™**, Maria-José Molina® and Mar Sequi®™’

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)

Magicrme and 2utiic Heafth Ades. Facifty of Health Sciences. Ursseruty of Abcante Alcare. ‘CHAd (Centre tor Resamon o Oocupusoral Mesth|
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Contact lens wear and digital eye strain

EO40-54SENTI04-029680 VOL. 84, NO. 4, PP. 296302
OPTOMETRY AND VISION SCIENCE

Copyright © 2007 Avwerice Acelivey of Opamerry

The most common symptoms in contact —

Symptoms in a Population of Contact Lens and

lens wearers as Compared to non-wearers Noncontact Lens Wearers Under Different

Environmental Conditions

JOSE MANUEL GONZALEZ-MEIJOME, OD, FIACLE, MANUEL A. PARAFITA, MD, PhD,
We re L] EVA YEBRA-PIMENTEL, PhD, and JOSE B. ALMEIDA, PhD
L] Department of Physics (Optometry), School of Sciences, University of Minho, Braga, Portugal (JMG-M, JBA), Department of Surgery
(Ophthalmology) (MAP) and Department of Applied Physics (Optometry) (EY-P), School of Optics and Optometry, University of Santiago
de Compostela, Spain

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

. " Symptoms Symptoms

scratchiness (31.0% vs 9.9%, p<0.01). =, ~ R = T R

With symptoms appearance at end of day > = i

(53.6% vs 32.24%, p<0.01) . - . 1 — —
RE ' IT ' ET ' B8R ' sC FIGURE 2.

oy % . : 3 “constant” (CO), “early in the day” (EL), and at the “end of the day” (ED)
qufn EY N SympaoeTs o.f ved eye ‘!&)’ iching (), excessive tearing (ET), in the CL and n-CL wear groups. Brackets indicate significant differences
buming (BR), and scratchiness (SC) for subjects in the CL wear group (dark 3

b (*p < 0.05; **p < 0.01). ¥* not applicable at CO and EL, because more
bars) and n-CL group {white bars). Brackets indicate significant differences  1han 209% of the samples have expected count <5.
(*p < 0.05; **p < 0.01).
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Contact lens wear and digital eye strain

The Impact of Contact Lens Wear and Visual Display
Terminal Work on Ocular Surface and Tear Functions
in Office Workers

TAKASHI KOJIMA, OSAMA M, A, IBRAHIM, TAIS WAKAMATSU, ATSUSHI TSUYAMA, JUNKO OGAWA,
YUKIHIRO MATSUMOTO, MURAT DOGRU, AND KAZUO TSUBOTA

Office workers who wore contact lenses

TABLE 3. Comparison of Age, Sex, Schirmer Test Results, Tear Film Break-up Time Values,

an d S p e nt m O re th a.n 4 h O U rS e n g ag e d I n Vital Staining Scores, Tear Meniscus Heights, Symptom Questionnaire Scores, and

Distribution of the Percentages of Dry Eye Diagnosis between Contact Lens and Noncontact
Lens Wearers

VDT work had a lower tear meniscus ——

Contact Lens Wearer Wearer P Value
- - Y o - No. of subjects 69 102
volume with significant dry eye and visual o gsers speE
Sex (male/female) 17/52 36/66 .190
. . Schirmer | test (mm) 123 *95 14.7 = 10.9 .261
sym ptoms tnggered by environmental Tear film BUT (sec) 41+19 5.0+29 106
Fluorescein score (pts) 20*1.7 16*+17 .130
__Rose Bengal score (pts) 15+13 1.9:+:19 .073
Tear meniscus height (mm) 0.58 = 0.31 0.69 = 0.34 .013*
faCtO rS Questionnaire (pts)
Mean dry eye symptom score 39.1 +15.0 27.1 =156 <.001*
Mean visual symptom score 29.2 + 18.8 20.1 129 .002*
Mean environment symptom score 36.7 54 163 £ 14.7 <.001*
Mean total dry eye severity score 323 119 25.0 127 <.001*
Mean dry eye symptom aggravation score by
air conditioners 21 *141 13%+12 <.001*

(§J] WOO UNIVERSITY



Contact lens wear and digital eye strain

International Ascheves of Ocoupaticnad and Environesental Healh
htpsy/dolong/ 10 1007/500420-01 7-1263-2

ORIGINAL ARTICLE @
I Ocular surface and tear fil I
Regular use of contact lenses during VDT s s who (B VDT S welts comtpastog et Sfruntions
types
exposure at work o S s B A M

Maria-del-Mar Segui Crespo'*

Increases risk of bulbar, limbal and lid redness, B v | GRADING SCALES

www.brienholdenvision.org

higher among those who use VDT more than 4 h -! - !- '“

WOO UNIVERSITY

and lid roughness.

BULBAR
REDNESS

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

UMBAL
REDNESS

LD ROUGHNESS:
WHITE LIGHT
REFLEX

(areas 1, 2)




Causes of computer vision syndrome and digital eyestrain

Hand-held
(smartphones, tablets)

- | Working
distance
- Font size

- 1 Accom. demand
- Eyelid
squinting
- 1 Orbicularis
muscle load
- 1 Blood fiow

- Blurred vision
- Tired eyes
- Sore eyes
- Heaviness
- Headache

Digital screen related

Personal computers

- Blue light
- Ambient light

- Altered retinal cell
metabolic activity

- Retinal cell damage

- Eyelid squinting

- Sustained pupil
constriction

Short term:

- Glare

- Heaviness

- Tired eyes

Long term:

- AMD

- Retinopathy

- Glaucomatous RNFL
damage

(PC, laptop)

- Screen position

relative 1o eyes

- Chair height

- Muscles strain

(e.g. facial, neck
ocular)

- Neck pain

- Shoulder pain
- Stiff back

- Tired eyes

Blinking and contact
lens wear

- | Biinking rate
- | Amplitude
- Lens-eyelid interaction

- Uneven tear distribution
- Unstable & thin tear film

- Friction between lens and
eyelid

- Dryness

- ltchiness

- Irmtation/scratchiness
- Glare

- Redness

- Burning

- Blurred vision
- Tearing/sore eyes

Vision related

Refractive

- Refractive error

incl. astigmatism
- Presbyopia

- Defocus

- Constant accom.

stimulation
- Eyelid squinting

- Blurred vision
- Diplopia

- Tired eyes

- Sore eyes

- Heaviness

- Headache

Oculomotor

- Associated phoria
- Vergence

- Accommodation

- Pupillary reaction

- Fixation disparity
- | Convergence

- 1 Accom. lag

- 1 Microfiuctuation
- Pupillary unrest

- Blurred vision

- Diplopia

- Focusing difficulty
- Tired eyes

- Sore eyes

- Headache

Ocular surface related
Blinking &
contact lens wear Pathology

- | Blinking rate

- | Amplitude

- Lens-eyelid
interaction

- Uneven tear

- Unstable and thin
tear film

- Friction between
lens and eyelid

- | Quality of tears

- Tear volume

- Burning

- Irritation/scratchiness - Blurred vision

- Tearing/sore eyes

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

= OPO Woas

The effect of image resolution of display types on
accommodative microfluctuations

ORIGINAL ARTICLE

Niall JHynes' © | Matthew P Cufflin’® | Karen M Hampson' | Edward AH Mallen™*

4 Nprrmd o 0n Abstract

gl Purpase: 1o determine whether 2 comemod ative me rifhue Tuations (AMS ¢ are of
ot Rt . focted by the mage mokution of the daplay type Deing cbeserved The eftect of
".""_":"" - vefra Dve arrar i 4o cuarmined

Sor= Methods: Tmerty partiopants, (10 myopes and 10 emmetropey observed » Lar
Ot on four different Gaplayy papes Imartphone, ¢ teader and vl dnplay vt
SOreen (VOUL whiibil thett o COmmOdatie resdionses were meainsd wses) 3 (on
truow reconding inhured autorefracior The accommodative response and AMF
mosuses compring ow frequency components AFCL hugh frequency compo
ety (MIC) and the root mesn square TV of the AMT L were snshyred
Results: A wonficant nCeme 0 LIC power wat oiarved for the pager sBmuluy
whan compared to the VOU and smartghone (onditions. Myopes demorntrated
# ugriticantty Ngher LFC and mean accomenodative sesponie companed t em
MEropet acra the four Sxplays A sgrfecant Bflemnce in the mean AR hetween
the dnpleys with the lowest and Pughest resolution mes found. A haghwr rmesn AR
wirs found with hugher resolution of the mage The MFC and AMS accommaodation

.....

were N0t aftected by dhaplay type

Conclusion: The mesn accommodativr reaponse snd the mesn LTC power sppesr
1 rmpond differently depending on the type of daplay in use. MHgher rmoktion
devices showed o reduced g of sccoOmmodanon 10 the sconmmodative Gemand
POwareer, 1N g Coune 4 leod of ACCOMMOAStion in oD for Nighes resolution
dinplay types

WOO UNIVERSITY

4.5

Higher resolution devices
3.5

showed a reduced lag of
accommodation to the y

accommodative demand:

however, this may cause a

Mean Accommodative Response (D)
~N

lead of accommodation In 1

0.5

myopes

S—

Paper

Pooled Data

Phone E-reader VDU


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

Viewing distance and smartphone use

Font Size and Viewing Distance of Handheld
Smart Phones

Yuliya Bababekova®, Mark Rosenfield", Jennifer E. Hue®, and Rae R. Huang?

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.

Text message, Text message Web page, Web page
mean (£1 SD) (range) mean (=1 SD) (range)
Font size (mm) 1.6 (0.35) 1.0t0 3.0 1.1(0.34) 0510 32.0
Snellen fraction 6/19.2 (5.25) 6/8.3 10 6/35.3 6/15.1 (4.78) 6/5.9 to 6/28.5
M acuity 1.1 (0.24) 0.7 10 2.1 0.8 (0.23) 03014
36.2 (7.12) 17.51058.0 32.2 (7.41) 19.0 to 60.0

Working distance (cm)
Note that the standard deviation for the Snellen fraction refers only to the denominator of the fraction.

WOO UNIVERSITY




Viewing distance and Symptoms

: : : A positive change in symptom score
Mean wo_rkmg d|§tance IS indicates a greater severity of symptoms at
reduced with the time of use the end of the hour. A positive change in
working distance indicates that the

40
smartphone was held further away at the

E end of the hour.
a5
1k
o _
= 15 -
@ 30 ¢ @ .
= . . ' & E
E"' 1 . w90 ™
E 1 = ™
o 254 2 .
= - ™ . ®
E 54 E
in .
= L ] [ ] .
20 T T T T T T '; ° L
o A i o L = = PP,
fﬁ‘ .:;.."'F §'$ q?"$ a{“‘{ﬁ qF'{F c s
3 e n3 o 5 o5 L
'5 1 1 1 1 1
Time intervals 15 -10 -5 1] 5 10

Change in viewing distance (cm)

Clinical and experimental optometry 2017; 100 133-137
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Refractive errors and digital eye strain

OPO OPFHTHALMIC & PHYSIOLOGICAL OPTICS ?
LHE FOLUNAL OF T3S OOLLEGE DF OFLUNE TRISTY P

Oztiares: & Mrpiopisl Optes B5N 0025508

The effects of induced oblique astigmatism on symptoms
and reading performance while viewing a computer screen
Mark Rosenfield, Jerinifer € Hue, Ras R Huang anc Yuliya Bababekova

B Camge of Cornevatry e York USA

Otatior informeation: Soewwid M fax J2 Harg 17, & Rdveeons = The afact of mimces sbiys ergretsn o1 7,rplorm o rmeang
Travawas wlde sbimn] & G007 W 10 SUATNAYE M part 0T IS RZ, 160 12E e S TT1TY TETS 44 AN RAL 8

Low uncorrected hyperopia, astigmatism ik kol el Bl

—

and anlsometr0p|a (0150D) COUId be a s Visual dl;comfortand astigmatic

refractive errors in VDT use

. . . 1 gt ':.” b
cause of digital eyestrain. et s e
1N u.-m:.}- ;m;lub«r I dplry.uuul’b ,
AL N e bl e e

Symptoms in video display terminal
operators and the presence of )
small refractive errors st

Kast M, Daus, 0D, Pa.D*
Groxy) oo cr~ Mot
Lank Tijpts, MY D
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Accomodation and digital eye strain

Symptoms related to an accomodative

12 - b y=7.083/(1 +e(°'2°31 * ((age-36.2) - 0.6109)))
problem are- 10 ¢ @ Anderson, et al. 2008
. & [ ] Ostrin, et al. 2004
(4) 00 ° ® o v Wold, et al. 2003
8 - 2ofd o o L 4 Koretz, et al. 1989
«& = ™ A Hamasaki, et al. 1956
o n e a.r b I U r T v Sigmoidal Function
2 — e == | OESS Function

« post-work distance blur

Accommodative Amplitude (D)
[=2]

« slowness of focus changes

e eyestrain 0 10 20 30 40 50 60 70
Age in Years

« general ocular discomfort
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Accomodative accuracy

Poster #28 ;
ACCOMMODATIVE ACCURACY TO * VIDEO
DISPLAY MONITORS. Bruce Wick, OD, PhD,
FAAQ, Stephen Morse, OD, MPH, PhD, FAAO.

After digital device use the OPOQ seaitseia
accomodative response is reduced Accommodation response and visua
(accomodative LAG increase). o e o e € A S S £y

The LAG increase is higher reducing the

>
—

distance.

o
A ACCOMMODATIVE RESPONSE (D)
it

o ACCOMMODATIVE STIMULUS (D)
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Accomodative facility

With digital devices accommodative facility can U SOy Lo e ST Cme! Repont

Batss o Qupowi s, WY vy of CaYaous of Dawavy Ovhaey. Cany

change and to be associated with symptoms of

eyestrain. ST (@) Tayor s Francs
1 1 1 1 Smartphone Use and Effects on Tear Film, Blinking and Binocular Vision
Sheedy have found that in symptomatic subjects in B e

School of Cptomenry and Vision Sceace, UNSW Sydeey. Austoaia

90 seconds the number of cycles with a £1,50D
were <20. s R

Binocular accommodative facility (BAF) is reduced

Cycles/Min
3
e

o

after 60 min of reading on a smartphone.

J«z“ Q";,o"'

Figure 4. Sinoculer accommodative laclity (BAF) (mecian, I0F) pre- and post-
60 mim of reading on 2 smantphone
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Accommodative micro-fluctuations (AMF)

Y Internatuoeal Joomal of o~
Envirommental Research f;
4 wnd Prbllc ”ﬂlb/‘f IMDPU
Article

Variability of Accommodative Microfluctuations in Myopic and
Emmetropic Juveniles during Sustained near Work

Hanyang Yu, Junwen Zeng, Zhouywe Li, Yin Hu, Dongmel Cul, Wenchen Zhao, Feng Zhao * and Xiao Yang *

= - - State Ky Labweatury of Ophthalinobogy, Zhoagahun Ophitadmc Centie, Sun Yot-wen Urovenity
Accomm Od ative mic ro_ﬂ uctuations (AMF) are Goangacs SYERTS, Chima yuhy 23t sy b 1Y 3 g sl oo L 2
byt S a2 sysu ediion (2.1 3 odd v eSO 163 comn (Y H X sarah™20126 com (D C X
sowenRON L2801 60 comm (W)
* Corrapondesce 2oc-2haolumg@ionmail com (FZ) yamgx_soc@1a).com (XY

small dioptric changes during accommodation

L-EYE  NMName:
- . . . . L Date:01-08-201 9 163800 1D PrintNo 00207
and may be a sensitive, objective indicator of i
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fatigue under sustained near work.
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Associated phoria

Accommodation and convergence during sustained
computer work

Juanita D. Collier, 0.D., and Mark Rosenfield, M.C.Optom., Ph.D. ‘

After 30 min of computer work didn’t found _ = ‘
significant variation of associated phoria. g o
S o] gdad e teE3 1333
. -$.00 1 ’ 2\
They found that visual symptoms were 3 7o S €0 /N
= 1 Ft!
higher with ortho and eso condition and bt I = =15
lower with exo (1,55A).
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Digital device use and dry eye

With digital devices use: ,,v.,,.,.,,‘V,.;;.;:;:;;,:.,‘

0 -

® Blink rates l mg—;;-;.yumu»mmnmmrw

B PATEL® A MENDERSON. 1|
Datrere o — w41 P b

e v P

M :\bncn_na! tear &mmks and s\'m_pwr.us of
[ I n CO m p I e te b I I n k S T eyestrain in operators of visual display terminals

i Huandy, Vo

O L TSR R

* Lipid layer |

torminal wor

» Tear evaporation 1 sm pemeeees

v of eye Simking n putieirts with modersisly
dry vyes during videe Gaplay termicdd e

T e— FPLOS ==

() Te a r i n Sta b i l i ty T Me.i;:omian Gland Dysfunction Determines the Severity

of the Dry Eye Conditions in Visual Display Terminal 1
Workers

Mapteg WA, Vagten Wang”, s Durgs Pan Yorg Dvrneng Lin, Toswn Shang Chuey L4

« MGD T S er—
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Digital device use and dry eye

@f\ Studies finding worse outcomes above threshold
S
Uchino Kogma Uchino
ot el 201 ot sl 20N ot al 2013
Uchino u Inomata
ot al. 2008 otal 2015 ool 2010
Porcar Wu Cheng Nabamura
of al 2016 atal 2014 ot ol 2079 ot al 2010
Tyl Logaray Yang u
ol al 2018 ot ol 2014 ot ol 2015 ol al 2018
Kharel de Castro
Hanyuda  Sdoula Julio Rossi Al Tawll ot ol 2010 Cones

otol 2000 eotaol 2008 ot 2012 otol 2010 eoted 2000 ot al 2018

l1h2h3h4h5h8h7h8h

~

£

Fig. 6. Association between daily duration of VDT use and dry eye discase (DED) or DED-related signs and symptoms. Daily VDT use duration
found to significantly increase the prevalence of reported eye dryness or DED in epidemiological studies. Hours of VDT exposure listed represents the

Assedu Alalry KOksoy
ot ol 2017 ot ol 200 Vaymsogiu

otal 2019

Studies finding no difference between groups

Haakon Fjaervoll, The association between visual display terminal use and dry eye: a review.
Acta Ophthalmol.2021 Oct 25. Online ahead of print.
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Digital device use and dry eye

G
’ Hyperosmolarity

h

# @
Dee'teased blink ;;J; ' e
requency &
) e%:;:?:af:n lrﬁmmanon
+ |
\ | ¥
-

@ @ . 050

Increased incomplete Tear fim Damage to
blinks instability & "ag:uof'

ad] ?\

\W\ ’ "‘,l I"V.U 5

Fig. 1. The pathophysiology of VDT associated dry cye discasc (DED). VDT usc increases cvaporation by reducing blink frequency and increasing
the number of incomplete blinks and drives the vicious circle of DED.

Haakon Fjaervoll, The association between visual display terminal use and dry eye: a review.
Acta Ophthalmol.2021 Oct 25. Online ahead of print.
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Blink rate and VDT use

Nern Freodenthaler Characteristics of spontaneous eyeblink
P Ll activity during video display terminal use
Torsten Schlote in healthy volunteers
It has been shown that VDT use may
reduces the spontaneous eyeblink
|'\,l '\{"cl;"T“t:'.\':?mllmul corneal ansesthesia) '; ::i-ltii? :8::;: ; :: ‘:
. ¢) VDT use (with comeal anasesthesia) 278277 <000l avs ¢
rate approximately by the 70%
a b
£ ] e T ' £
: = &= == W o .
Ralax VOT usa m‘:""; Relax VOT u50 ﬂ"‘::;
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External causes

GIPLOS | o

OPEN G ACCESS Frasty svafable sniine

Meibomian Gland Dysfunction Determines the Severity
of the Dry Eye Conditions in Visual Display Terminal
Workers

Huping Wu*", Yuglan Wang ", Nue Dong, Fan Yang, Zhirong Lin, Xumin Shang, Cheng LI

Baman Dye Cortmt of Lamwn Universy, S, fupa,

Incomplete blinks are considered a

Fluorescein Lid margin  Upper lid Lower lid
3 7/ <& T = ”E:' ~.

greater contributing factor to tear

Instability than reduced frequency of

blinks.

JRTTTITYS
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Incomplete blink and VDT use

Current Eye Research, 36(3), 190-1597, 2011
Copyright ® 2011 Informa Healthcare USA, Inc.

In addition, the completeness of i e i informa

ORIGINAL ARTICLE

blinks also has an impact on the Blink Rate, Blink Amplitude, and Tear Film
Integrity during Dynamic Visual Display

likelihood of developing corneal Terminal Tasks

Genis Cardona’, Carles Garcia', Carme Serés', Meritxell Vilaseca?, and Joan Gispets'

d e S i C C ati O n a n d CO n taCt I e n S 'Research Group of Centre Universitari de la Visio (GRCUV), Optics and Optometry Department, Technical University

of Catalonia

*Centre for Sensors, Instruments and Systems Development (CD6), Optics and Qptometry Department, Technical
University of Catalonia

surface dryness.
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Tear film instability and AMF

Clinical Ophthalmology Dove

ORIGINAL RESEARCH

Severe symptoms of short tear break-up time
dry eye are associated with accommodative i ks

uuuuuuuuu 'm-u'

microfluctuations reprion

Tear film instability is associated with

deterioration of functional VA, //\
(D Unstable tear film
accommodative microfluctuations, and DE ®\ed
—
{
(3) Ciliary muscle sUess/%

(4)AMFs DE symptoms
Sagittal optical structure

symptoms.

Figure 4 The mechanism of occurrence of dry eye symptoms. Image defocus due
to tear instability represents visual impairment.

Note: Blurring may possibly cause ciliary muscle spasms, which eventually induce
AMF and cause DE symptoms including ocular fatigue.

Abbreviations: AMF, accommodative microfluctuation; DE, dry eye.
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Tear film instability and AMF

SUPPLEMENT
,-——T-_—A_——-Coremedlanism-——:—---N\ -0-
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: | Tear film | ﬁ " suriace: | : Mechanisms of Visual Disturbance in Dry Eye
|\ instability ) < m— %/ | Shiuka Kol MD
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Digital device use and dry eye

How Do Different Digital Displays Affect the Ocular Surface?

- e b Llme e, W Ve Sanchin Acain Ml " dewt ) Exlows Tatmada, MO Aves M e, N
e Sortage Garcls Ly ™

MU e e

twty o rm ey ¥ A

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

xd [ LIS
a8 w Acthanl Tewr
40
36
W
5 b
n
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Digital device use and dry eye

Digital display use and contact lens wear: Effects on dry eye
signs and symptoms

Cristian Talens-Estarelles © | José Vicente Garcia-Marqués © | Alejandro Cervino |

St Saicied e « Contact lens wear has no additive effects on

e | U signs and symptoms of dry eye when using digi-

Lare g Care i | Araen Optianietsy Weasar b

G D of O e Oy | Mathodac Thirty-four healthy volunteers (087 1 2.13 years oid) participated i tal d eV| ces for S h 0 rt pe I’I Od S.

Veleneia, St this study. Participants’ dry eye symptoms, ocular surface, tear film and pupil uize
S ctiagagenis bsrtrnes were assested before and after executing a 20-min reading task on a computer
Vunding wdwemotinn and a smartphone with and without CL weasr, or with CL wear and artificial tear

ovastoese A1 ihie 4o, Yrvminigen iy Cathinn

o instiflation Measurements included the Ocular Surface Disease index (SDI) ques i Screen pOS|t|0n may be eSpeC|a”y rEIevant |n

oo b Al tioonaire; 5-item Dry Eye Questionnaire (TEQ-5) tear maniscus height (TMH); non-

Ut vt thor Vndine b ormnt Aearrd Invasive keratograph break-up time (NIKBUT]; bulbar conjunctival redness (IIR) and

e | I tact | ith hand-held devi
Resulta: Higher symptoms were reported aftee reading on both displays with and Con aC enS Weare rS’ WI an e eVIceS

without ClLs (p £ 0.001) for short periods. BR wan higher and NIKBUT shorter after

reading on the computer regardless of wearing CLs (p<0.02 and p < 002, respec- -

W i THH e or ol condion (5040 gt o L computes being held closer and at lower gaze angles,

reading (p » 0.231. Reading with Cls did not lead 10 greater signs of dry eye (BR,

NIKBUT] and symptoms compared with meading unaided (p > 0.05), although a . . . .

Smaler s I TN e observd wher ring on the ompute whth Gl thereby causing less disruption to the tear film.

(g = 0.005). Artifichal tenr instillation during CL wear led 10 & ymaller increase In

symptoms (p<0.02) a smaller increase in BR (p 5 0.04) and a decrease in NIKBUT

{p » 0.02) compared to reading without correction

Conclusions: Disposable CL. wear had no additive effects on signs and symptoms

of dry eye when using digital devices for short perioda. The instillation of artificial

tears is an effective strategy for reducing the impact of display use in CL wearers.

KEYwWOonRDs
COMDUIET WMo vyrairomte Contact letmes (Bgrtel Diaplayy, dry sype oodur iintace tear (il
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omputer vision syndrome guestionnaire

A A Clinical
Epidemiology

ELSEVIER

A reliable and valid questionnaire was developed to measure computer
vision syndrome at the workplace
Maria del Mar Segui ™. Julio Cabrero-Garcia ', Ana Crespo’, José Verdd', Elena Ronda
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Journal of

Abstract

Objectives: To design and validate o questionnaine o messare viual sympioms relired B exponsare 0 computers in the workplace

Study Design and Setting: Our computer vision syndrome guestionsasrr (CYS-Q) wan based on 3 lersture review and validated
theough discassion with experts and performaoce of & pretest. prlot test, and retest. Content validity was evalusted by oocupational heabih,
optemetry, and opiithalmedogy expern. Rasch snalysis was used in the psychometric evalimnion of the questionnare. Crisenon validity was
determined by calowlating the sensitrvity and speciicity, receiver opertor charactenabic curve, sod cuteff pownt. Test —resest repeatabeliny
was lested ssing the imtracian coneistion coefficient (JCC) and concondance by Coben's kappu (4}

Resalts: The CVS-Q was developed with wide comcnsus among caperts and was well accepied by the target group. It msesses the
fregocacy snd mtensaty of 16 symptoms ming 3 single mting scale (symptom severity) that fita the Rawch rating scale model well. The
guestionnsire has semsitivay and specificity over 0% ssxd schieved goad iest—efest mepestabality buth for the soores obtained
0T = DS 95% confidence imterval (Clx 04873 0884) and CVS clasification (« = 0ALY 95% CE 0384 08w,

Conchusion: The CVS-Q has scceptable pyychometric propertios, making it & valid and reliabie 300l 10 commrol the visual health of com
putey workers, and can potentially be med in climical tnals and ootoome research.  © 2015 Elsewier Inc. All mghes reserved
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Appendix B. COMPUTER VISION SYNDROME QUESTIONNAIRE (CVS-Q)
To be completed by worker

Indicate whether you experience any of the following symptoms during the time you use the

computer at work. For each symptom, mark with an X:

a. First, the frequency, that is, how often the symptom occurs, considering that:
NEVER = the symptom does not occur at all
OCCASIONALLY = sporadic episodes or once a week
OFTEN OR ALWAYS = 2 or 3 times a week or aimost every day
b. Second, the intensity of the symptom:

R, 4

F * if you indi d NEVER for freq y, you should not mark

anything for intensity.

a. Frecuency b. Intensity

NEVER ~OCCASIONALLY ~ OFTENORALWAYS  MODERATE  INTENSE

1 Burning

2 tching

3 Feeling of a foreign
body

4 Tearing

5 Excessive blinking
6 Eye redness

7 Eye pain

8 Heavy eyelids

9 Dryness

10 Biurred vision




Computer vision syndrome questionnaire

11 Double vision

— 12 Difficuity focusing for
Journal of ol
Ommaibet Clinical i

~r—y— Epidemiology 13 Increased sensitivi
ELSEVIER e
to fight
A reliable and valid questionnaire was developed to measure computer
vision syndrome at the workplace G s
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Calculation of TOTAL SCORE Apply the following expression:

Abstract
Objectives: To design and validate o questionnaine o messare viual sympioms relired B exponsare 0 computers in the workplace 16
Study Design and Setting: Our computer vision syndrome guestionsasrr (CYS-Q) wan based on 3 lersture review and validated Score = Z(frequenwofslmp!omocwn'enoe), x (intensityof symptom),
theough discassion with cxperts and performaoce of & pretest, prlot test, and retest. Content validity was evalusted by occupational heabih, L)
optemetry, and opiithalmedogy expern. Rasch snalysis was used in the psychometric evalimnion of the questionnare. Crisenon validity was e
determinad by caboulatiog the senaitrty and WeCIBCIty, recemes operator charactenabc curve, aod cuteff pount. Test —nesest repestabeliry Considering that:
was lested ssing the imtracian coneistion coefficient (JCC) and concondance by Coben's kappu (4} *  Frequency:
Resalts: The CVS-Q was developed with wide comcnsus among caperts and was well accepied by the target group. It msesses the )
fregocacy snd mtensaty of 16 symptoms ming 3 single mting scale (symptom severity) that fita the Rawch rating scale model well. The Never=0

guestionnsire has semsitivay and specificity over 0% ssxd schieved goad iest—efest mepestabality buth for the soores obtained
[IOC = DS 95% confidence imteral (Clx 0673 0884 and CVS clamification (« = DAL 95% CE 0384 0.89)

Conchusion: The CVS-Q has scceptable pyychometric propertios, making it & valid and reliabie 300l 10 commrol the visual health of com
putey workers, and can potentially be med in climical tnals and ootoome research.  © 2015 Elsewier Inc. All mghes reserved
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Computer vision syndrome questionnaire
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Development and Initial Validation

CVss17

Mariano Gonzalez-Pérez.' Rosario Susi,” Beatriz Antona.' Ana Barrio,' and Enrigue Gonzalez! Name, §
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Computer vision syndrome questionnaire
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Now, regarding your experience during the last four working weeks, please indicate to what
extent you've felt the following troubles:

If you normally wear glasses or contact lenses during most of your working hours, answer as if
you were wearing them.

None Very Litte (3) A moderate Much (5) Very much

(1) little(2) amount (4) (6)
B7. Watery
. o o o o o o
BS. Eye
e o o o o o o

W0
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To finish, please indicate to what extent you consider true or false each one of the following
statements. If you normally wear glasses or contact lenses during most of your working hours,
answer as if you were wearing them.

C16. At the end of my working day, | feel heavy eyes

1. Quite false 2. Completely false
3. Quite true 4. Completely true

C21. After some time at the computer, | have to strain to see well

4. Completely true 3. Quite true

1. Quite false 2. Completely false
€23. While I'm working, | have to close my eyes to relieve eye dryness
4. Completely true 3. Quite true

1. Quite false 2. Completely false
C24. After some time at the computer, the lights bother me

1. Quite false 2. Completely false

3. Quite true 4. Completely true



Accomodative response measurement

MEM retinoscopy Nott retinoscopy

Tecnica di Nott
(immagine-eortesia prof. S. Crossman, OD)
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Accomodative facility measurements

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

seconds in symptomatic subjects)

b) Accomodative rock
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AMF mesurements
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OPI index

Non Invasive Break Up Time

Riview

(Cornea 2008;27:509-513)
The Ocular Protection Index

Genrge W Ousler 111, BS. Kating Wikeny Hagberg. BS, Michae! Schindelar. &S, OCUI a r
Duunss Wedch, RY. BSN. amd Mark B Abelson. MD. CM. FRCSIC)

Protective =
Index

Inter Blink Interval

Expected value> 1
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OPI index

Non Invasive Break Up Time

Riview

(Cornea 2008;27:509-513)
The Ocular Protection Index

Genrge W Ousler 111, BS. Kating Wikeny Hagberg. BS, Michae! Schindelar. &S, OCUI a r
Duunss Wedch, RY. BSN. amd Mark B Abelson. MD. CM. FRCSIC)

Protective =
Index

Inter Blink Interval

VDTIBI =1BI * 3,5
considering a 70% reduction of a number of blinks in a minute

Expected value> 1
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Bulbar redness and corneal staining grading

GRAD O GRAD 1 GRAD 2 GRAD 3 GRAD 4
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Prescriptive considerations: refractive errors

Reafractive error Power Comments

Hyperopia > +0,50 dt Correction with symptoms

Partially corrected for vdt use if subject

Myopia > -2,00 dt
removes glasses for near
Myopia Full Without symptoms
yop correction ymp
Astigmatisms > (0,50 dt Full correction

WOO UNIVERSITY



Prescriptive considerations: positive addition

Consider Added Plus Added Plus NOT Indicated

Refractive Error Hyperopia Myopia
Near phoria Esophoria Exophoria
AC/A High Low
Base Out at near Normal to high Low
NRA/PRA Low PRA Low NRA
MEM ngh Low
Accommodative Amplitudes Low Normal
Accommodative Facility Difficulty with minus Difficulty with plus

WOO UNIVERSITY



Management of digital eye strain with soft Cls

_ : :‘ . . ° .
g 5 5 Se . * ° o
Not all multifocal Cls can be effective to support 6
the accomodative and binocular vision functions. L
Age (years)

These kind of Cls are designed to guarantee the

best effect on presbyopic eyes and their

performance can be different in young eyes. T e,

WOO UNIVERSITY



Effects of multifocal lenses in non - presbyopic

Ophthal Prwwiol Opt. 2008 28: 6272

10 emmetropes and 25 myopes; mean Joung adults wearing bifocal soft contact

age, 22.8 + 2.5 years o o et oo s ot

The Cls used were a single vision | N

lenses with the distance power (SVD) - == R
and a center distance multiconcentric g | W T ;
bifocal (BF) with +1.50 dt near addition. L.~ . . . i ,

Target distance (cm)
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Effects of multifocal lenses in non - presbyopic

15 myopic patients with age between 7 and 15 oo

Accommodation and Phoria in Children Wearing
Multifocal Contact Lenses

yrs CD design multifocal Cls with an add of
+2.50dt

Patients exhibited reduced accommodative

I'roile’, and Kathsm Richdale!

responses and more exophoria at increasingly

Accommaedative Respanes (D)
L & - a - . - " »

higher accommodative demands than with

Accommodative Stimulus (D)

single vision Cls T i
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Management of DES with Cls with specific contact lens design

~ -1.0
/) B g
L 5
o Jillﬁ};} =
Digital x?,’,'"&‘“ °
Zone — jg!.'gf
Optics” 2.5 r . '
0 1 2 3
Distance from the center (mm)

Front multi-aspheric anterior surface
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Management of DES with Cls with specific contact lens design:
effects on AMF

Coatents lsty availalle at el

Contact Lens and Anterior Eye /4

journal homepage: «ww « wrvin miocatv/cle /

This lens design can reduce the AMF

Changes in accommodative micro-fluctuations after wearing contact lenses W,
of different optical designs =

during smartphone use compared with ,
Masayoshi Kajita', Taku Muraoka’, Gary Orsborn™
the equivalent spherical design with o o o A

-
o
)

possible positive effect on symptoms.

Change in HFC-1.00D (HFC-1.00D after
reading — HFC-1.00D before reading)

O = N W h, 0N N 0 WO
' i : : ' ' : s '

.

Biofinity Energys Biofinity Sphere
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Management of DES with Cls with specific contact lens deS|gn
effects on VA

*The subjects enrolled had a refractive error of -

2.37+2.88D (meantSD) and an age of

0.00
22.812.9yrs.

. . . _ —.-0.051
*The binocular visual acuity value obtained at g
baseline was -0.10 + 0.05logMar and did not 5-0.10

>

changed statistically significantly (p = 0.142) using ~
Biofinity (-0.08 = 0.05logMar) and Biofinity
Energys (-0.06 + 0.04IogMar). 020 Baseline Biof-inity Biofinity-Energys

WOO UNIVERSITY



Management of DES with Cls with specific contact lens design:
effects on HOAs

0.5
HOAs did not show statistically significant o S
variations induced by the two contact lens ~ 0.4
designs (p = 0.931) with a value of 0.339 + ;ni

>
0.124um at baseline, 0.338 = 0.118um with ® 0.3
Biofinity and 0.345 + 0.121um with Biofinity
Energys. 0.2-

Baseline Biofinity Biofinity Energys
HOAs
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Management of DES with Cls with specific contact lens design:
effects on SA

Statistically significant differences were found for

0.3
spherical aberration (Z%) (F = 6.06 and p= 00 : .
0.006) with a value of 0.071 £ 0.119um at —~ T
baseline, 0.065 £ 0.108um with Biofinity lenses ;,,i o
and a significant negative shift with Biofinity % 00
Energys lenses (-0.075 £ 0.091um). -0.1: oo
No statistically significant differences were found 0.2 Baseline Biofinity Biofinity Energys
for coma (Z*1,) and trefoil (Z*3,) SA (24/0)
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Management of DES with Cls with specific contact lens design:
effects on Accomodative facility

40; _ .

Statistically significant differences was found for: | N
* p<0.05

caccommodative facility (F = 13.86 and p 30-
<0.0001) showing 24.1 + 2.5cpm at baseline, %
25.8 £ 2.9cpm with Biofinity and 30.4 £ 2.8cpm 20-
with Biofinity Energys

10
Baseline Biofinity Biofinity Energys

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

Statistically significant differences was found for: 651 + oo
*p< .

*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

HFC

Baseline Biofinity Biofinity Energys
Microfluctuation of accomodation
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Management of DES with Cls with specific contact lens design:
effects on symptoms

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

W Biofinity
= Biofinity Energys

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

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

The letters on the screen become blurry while you’re working with your computer? o *
I T T T T 1 *p<0,05
1 2 3 4 5 6
Nongq at all Very much
i
Have you felt your eyes tired during or after working with your computer? ) *
1
T 1 1
5 6 7
Always

W0
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Management of DES with Cls with specific contact lens design:
effects on symptoms

FOLLOWING QUESTIONS ASK ABOUT HOW YOU FELT DURING YOUR LAST TWO
WORKING WEEKS
= Biofinity
W Biofinity Energys

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

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

Did you experience burning eyes?

Did you have to blink a lot while using the computer at work? J *
Have you noticed your eyes heavy after some time working with your computer?
Did your eyes hurt when working with you computer? . J * *p<0’05
] 1 1 1
1 2 3 4
Never Always

WOO UNIVERSITY



Management of DES with Cls with specific contact lens design:
effects on symptoms

PLEASE INDICATE TO WHAT EXTENT YOU CONSIDER TRUE OR FALSE EACH ONE OF
THE FOLLOWING STATEMENTS.

Bl Biofinity
Bl Biofinity Energys

After some time at the computer, the lights bother me

While I’m working, | have to close my eyes to relieve eye dryness . J %
After some time at the computer, | have to strain to see well . J *
: *n<
At the end of my working day, | feel heavy eyes % *p<0,05
| | | | 1
0 1 2 3 4
Quite false Completely
true

WOO UNIVERSITY



Management of DES with Cls with specific contact lens design:
effects on symptoms

LGSV 40 VO 12, NO. L P a2 el
OPTOMETRY AND VEION SCIENCE
Copymhs © 2005 Amenizan Acsdomy of Opeanesmy

Lo AT Womava aRncus
While I'm working, | have to close my eyes to relieve eye dryness ﬁ

M Biofinity i Can Binocular Vision Disorders Contribute to
M Biofinity Energys Contact Lens Discomfort?

Erin M. Rueff*, P. Ewen King-Smith', and Melissa D. Bailey?

ABSTRACT

Purpose. To determine the relationship between binocular vision (BV) disorder and dry eye symptoms and the frequency of
BV disorders in subjects with contact lens—induced dry eye symptoms.

Methods. Subjects recruited for a larger dry eye study (n = 104) completed the Ocular Surface Disease Index (OSDI) and
Convergence Insufficiency Symptom Survey (CISS) to determine if symptoms assessed on these two surveys were related.
Also, myopic soft contact lens wearers (n = 29) with self-reported dry eye symptoms were recruited. Subjects completed the
OSDI and CISS to assess severity of dry eye and BV disorder symptoms. Basic BV and dry eye testing was performed on each
subject.

Results. Severity of symptoms assessed on the OSDI and CISS was found to be significantly correlated in the larger subject
group (p=0.68, p = 0.0001). This significant comrelation warranted further investigation of both symptoms and clinical signs.
In the group of myopic soft contact lens wearers, 48.3% had a BV disorder. This proportion appeared to be higher than

*p<0,05

0 3
Quite false Completely
true

previously reported prevalence estimates of BV disorders. Accommodative lag greater than or equal to 1.00 diopter was the

mandt cownmnn RV dicordor cion ancrimtamsd (AR 1000 and ncandecrnnunoancs incofficionsu wise tha mnd coevmonsn RY

Conclusions. Symptoms related to dry eye and BV disorders overlap. Subjects with symptoms of discomfort while wearing
soft contact lenses may be experiencing a concurrent or stand-alone BV disorder. Accommodative insufficiency and
pseudo-convergence insufficiency were common in the sample of myopic soft contact lens wearers. Clinicians should
screen symptomatic contactlens—induced dry eye patients for BV disorders. Dry eye studies should assess basic BV function.

gg zgtom Vis Sci 201 5;92:e21 4—e221}

L e N I R S T )
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Management of DES with Cls : effects of contact lens wettability

= 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.

WOO UNIVERSITY



How to improve wettability?

* Internal wetting agents - Long chain, high-

molecular-weight internal wetting agent based on

Surface tension
Interfacial tension

polyvinylpyrrolidone (MeniSilk technology)

* Non surface treatment - Hydrophilic monomers

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

energy

technology)

* Releasing wetting agents - internal wetting agent

based on HA and TSP, (Fusion technology)

WOO UNIVERSITY




How to improve wettability?

« Water gradient surface - 33% Water in core,

transitioning through a water gradient to a

Surface tension

hydrogel surface layer that exceeds 80% water Interfacial tension

« External wetting agents - Lens care solutions

containing surfactants, surfactants added to
Solid surface

blister pack solutions energy

« Surface treatment — Plasma treatment or Hydra-

PEG technology (Nanogloss technology).

WOO UNIVERSITY




Management with Eyedrops

Exp. L Res, 11999 68, 663-669 . B
Artide No. exer. 19980656 avallable online at hop:/ Swww ilealibeary.oxn oo l.l%l

The Influence of Eye Solutions on Blinking and Ocular Comfort at
Rest and During Work at Video Display Terminals

M CARMEN ACOSTA", JUANA GALLAR ano CARLOS BELMONTE
Institute dv Newoclencias, Universidad Migue! Harndndez, Q3550 San Juen e Allcants, Spain

Eyedrops use is effective to reduce

. Effects of two eye drop products on computer
Sym ptO ms Of d ry eye IN VDT users. users with subjective ocular discomfort

Francis C. Sxilling, Jr., MO, .* Tony A. Weaver. MLD_* Kenneth P. Kato, MO~
Jerry G. Ford, M.D_.* and Elyse M, Dussis, M.D."

Cleaning eyedrops to use with contact oA M e i S

lens are effective too.

. vision MOPI

e
Improving Visual Comfort during Computer Gaming with
Preservative-Free Hyaluronic Acid Artificial Tears Added to
Ergophthalmological Measures

Fermande Tranome Var ', Exter Ferndiden-Lapes *, Masis ot Reig-Reven *, Alica Manio * and
Crinting Pors-Martimes =2

Digital display use and contact lens wear: Effects on dry eye
signs and symptoms

Cristian Talens-Estarelles © | José Vicente Garcia-Marqués © | Alejandro Cervino |
Santiago Garcia-Lazaro
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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
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Management with lens care solutions

OPO OPHTHALMIC & PHYSIOLOGICAL OPTICS Qif,
h - 4 THE FOURNAL ilrl THT uv”l«-i' OF OPTOMETRISTS JRL S

Ophthalmic & Physiological Optics ISSN 0275-5408

SOI UthﬂS InCOl‘pOI‘a'[ed W|th Wet“ ng Comparative effect of lens care solutions on blink rate,

ocular discomfort and visual performance
Shun-nan Yang', Yu-chi Tai', James E Sheedy’, Beth Kinoshita', Matthew Lampa' and Jami R Kern?

. .
ag e n tS CO I I l p are d WI t h SO I utl O n S 'Vison Performance inssnute, Pacihic Univeruty College of Optamatry, Forest Grove, USA, and ?Alcon Corparation, Fart Worth, USA

Citation Infarmation: Yang N, Tai €, Sheedy JE, Kinashiza B, Lampa M & Kern IR, Caomparatwe etfect al bns care solutons an blok rate, ocula
" - . 20 4ot 10 1 75 22

without these agents intruduce

significant reduction in symptoms of

dryness and lower blink rates i by :
10 My :
i : ' l
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Management with DD contact lenses

Using a DD modality to reduce the
likelihood of discomfort from
Ineffective lens cleaning or poor

surface wettability.

WOO UNIVERSITY



Management- Omega3 use

ARTICLE

Short-Term Omega 3 Fatty Acids Treatment for Dry Eye in Young
and Middle-Aged Visual Display Terminal Users

Consumption O3FAs supplement I S

Improves symptoms, tear stability,

. . Regression of Symptoms with VOT work time Regreasion of TBUT with VDT work time
and conjunctival cytology but not = o
o] SGIF AW 240440 312¢ Timwh | e Placeto
yiproeabalat 586400 721x Time} | ¥ Phecebe a
§ T gi‘
. . . €¢ ke :
tear production in symptomatic VDT : s
‘g 3z i E i
A o
£ e : & | e
users | M7~ S g 2 &
WOIFA)=15.2434{.0 831 x Tima)
y{PRacea)=17.950+(-0. 000 x Time)
il Py " T spentenvoTs s
FIG. 3. Scatter plot showing dnear regresson of wmgnoms with :1'.:‘1 Ii"', "ﬁ‘?ﬂzm&?mnm@mn (:‘;:‘:""‘:\ ’t:'t:a:up time

vhiued display teemial (VOT) woek time
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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

WOO UNIVERSITY

ORIGINAL INVESTIGATION

20-20-20 Rule: Are These Numbers Justified?

Sophia Johnson, BS' and Mark Rosenfield, MCOptom, PhD, FAAQ'*

SIGNIFICANCE: The use of digital devices has increased substantially in recent years across all age groups for both
vocational and avocational purposes. There are a wide range of proposed therapeutic and management options for
this condition, including optical, medical, and ergonomic interventions,

PURPOSE: Regular breaks are fraquently recommended by clinicians to minimize digital eye strain. The so-called
20-20-20 rule, whereby individuals are advised to fixate on an object at least 20 feet (6 m) away for at least 20 sec-
onds every 20 minutes is widely cited. Unfortunately, there is relatively little peer-reviewed evidence to support this
rule. The aim of this investigation was to determine whether scheduled breaks are effective in reducing the adverse
effects of digital device usage.

METHODS: The study was carried out on 30 young subjects who performed a 40-minute, cognitively demanding
reading task from a tablet computer. The task required them to read random words and to identify which ones be-
gan with a specific letter chosen by the experimenter, The task was undertaken on four separate occasions, with
20-second breaks being allowed every 5, 10, 20, or 40 minutes (i.e., no break), respactively. Both before and after
each trial, subjects completed a questionnaire regarding ocular and visual symptoms experienced during the ses-
sion. In addition, both reading speed and task accuracy were quantified during each trial.

RESULTS: A significant increase in post-task symptoms (with respective to the pre-task value) was observed for all Author Affiliations:

four trials ( P < .001). However, there was no significant effect of scheduled breaks on reperted symptoms 'SUNY Cotlege of Optometry, New York,
( P=.70), reading speed ( P = .93), or task accuracy ( P= .55). New York

CONCLUSIONS: Although widely cited as a treatment option, these results do not support the proposal of using “Rosenfield@sunyopt.edu

20-second scheduled breaks as a therapeutic intervention for digital eye strain,

Optom Vis Sci 2023;100:52-56. doi: 10.1097/0PX.000000000000197 1
Copynight © 2022 American Academy of Optametry
Supplemental Digital Content: Direct URL links are provided within the text.

20/20/20 TO PREVENT DIGITAL EYE STRAIN

Q0
GREAK.

! OPAmOlry Nedr gine NI yOns B

) AMERCAN RN TIE ASSOOATEN




In conclusion

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
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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.
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Grazie Thank you

Merci
crnacmobo Besten Dank

Graclas
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