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Vad hander inne | 6gat-hjarnan
nar vi tittar pa nagot?

Innan vi kan forsoka besvara denna fraga maste vi
fundera dver vad det ar vi tittar pa...

| vart vardagliga seende utgor dimensionerna farg,,
rorelse och djup viktiga aspekter...




Dessutom varierar

Inneborden av att "titta”...
& Man kan t.ex.betraktd, " iakttagd’,
R "avsynd, "nagelfard’, etc. | samtal om
= estetiska &mnen: du maste se ddt,"det
ar "sd’ det ar menat; Nu ser jagéttd
(ungf. mitt synintryck har férandrats);
"Jag sag pa blomman men tankte pa nag
annat och var inte medveten om dess
farg”...

Darfor anvandes den
experimentella metodiken
dar en begransad aspekt av
seendet renodlas och
studeras systematiskt




Form Perception
yfFarg Perception
RoOrelseRPerception







Spatial Contrast

(MTF) !
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Fig. 1.1. A drawing of a section through the human eye
with a schematic enlargement of the retina.
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Vart arbetsliv styr 6gonen som
| Sin tur styr kroppen!

2 | *Kroppen stravar efter
)‘_ ~7 att rikta in dgonen sa att
PN o, fovea (Nr. 9) stimuleras.
: ! WAE g *Den sensoriska
o4 = , stimulationen maste
\ W 6 vara adekvat vad galler
a7 s_,kara, objektstorlek
2 ljus , m.m.!
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Nararbete en naturlig belastning

| CONTROLLER]

_ B /| (BRAIN)
Optisk oskarpa
kompenseras for oskarpa
genom
sammandragningar av
dgats inre muskler, de
s.k. fokuseringsmusklera

eller ciliarmusklerna.
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Evolution av synsystemet.
Homo sapiensbara 50.000 ar gammailt.
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Evolution av synsystemet

« Oga-/nacke/skuldra
Interaktioner har
historiskt sett varit mera
betydelsefulla i
vardagen.
Bildskarmsarbetare
anvander ett urgammalt
maskineri anpassat for
en helt annorlunda
tillvaro an den dagens
arbetsvilkor erbjuder.
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Objektstorlek

Optimal objektstorlek @r = ett korsbar pa
armlangds avstand Vilk&t motsvarar Times®
romans med en fontstorlek pa 18 pa normalt
lasavsté g

En viktig Skillnad da jamfort meéd idag ar t.ext
att “apan™aldrig fixerade baret(d.v.s. ____
bokstaverna pagildskarmen) flera timm




Ogats skarpeinstallningsmekanism

Det ackommodativa systemet
samarbetar i ett stort neuralt
natverk, som ar delvis
programmerat redan vid
fodseln eller modifierats
genom inlarning. Vilka
premotoriska strukturer |
manniskohjarnan, som
dirigerar denna symfoni av
arbetsuppgifter, ar annu |
relativt okant. fospinel_ e PSN- linsens kurvatur 6kas

SNS linsen blir flatare.
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a. Epidemiologi

Inom EUs 27 medlemslander arbetar idag mer an 60
miljoner manniskor med datorer.

Antal personer som arbetar med datorer har okat:
fran 39% 1995 till 41% 2000 (Europeiska Fonden).

Ett stort antal studier har visat att smarta/vark |1 nacke,
skuldror, armar och hander samt 6gonbesvar och
huvudvark ar vanligt forekommande bland vuxna

yrkesverksamma datoranvandare.

| flera studier har man aven funnit att dessa besvar
forekommer hos cirka 30 procent av eleverna | samband
med datorarbete | skolan.

UNJVERSITY( CBF
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Ogonbesvar

Besvarsfloran omfattar ett brett spektrum av subjektiva besvar

Ogontrotthet, vark fran 6gonen, gruskansla, sveda, rodogdhet,
torrhetskansla, tillfallig funktionell narsynthet (myopi, suddigt
seende pa avstand), isolerat men ofta tillsammans med vérk i
huvudet, nacken och/eller skuldrorna.

Astenopi (a = not, sthenos = strenght, op = vision) ("symptom of
discomfort from the eyes”) en (av flera) indikatorer pa att
arbetsbelastningen ar for hog. Ett diffust symptom med manga
underliggande orsaker.

Prevalensen och incidensen av astenopi aven hog inom
populationen skolbarn

Patofysiologin underliggande ackommodativ insufficiens okand

Det afferenta flodet som ger upphov till de subjektiva
symptomen okand

Mekanismerna for behandlingseffekterna okand




Referred muscle pain worltEtion

Work intensity
Adequate rest-periods

Work design

Oculomotor
mechanisms

Social
psychological

Physical work environment ..
% %
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a. Epidemiologi

Huvudwark

Andel (%) bland
1183 operatorer |
som angivit Oron eller hdrselbesvar
smarta, vark eller
andra besvar

Under den Hudbesvar
senaste manaden Hifter, ben eller fitter
| en studie pa 28
olika callcenter |
Sverige. Macke, skuldror, armar eller hander

Ogon eller sybesvar

Hals eller résthesvar

Rygg'bal

Magot av ovanstaende

Toomingas et al., 2003 0

De som rapporterar synbesvar ar mer benagna
att ocksa rapportera besvar i nacke skuldra!




Hur kan det komma sig att
de som rapporterar
synbesvar ocksa ar mer
benagna att ocksa
rapportera besvar i nacke
skuldra?




Il. Synstress — muskuloskeletala besvar

Epidemiologi

Musckuloskeletal Ocular
symptoms symptc ms

Musckuloskeletal Ocular
load load

Near work BAb poSTURE (Ex;,mpues op)
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Men man kan ju ha besvar |
0gonen och nacke skuldra
av manga olika skal! Det
kanske inte bara ar
synstress p.g.a. nararbete
som spelar in har (t.ex. en
dalig arbetsmiljo)?




Development of "eye-cases” (o case

Baslinje

P
L
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Development of "neck-cases”  r&wi
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Origina/ article

SJWEH Suppl 2007(3):54-59

Associations between eyestrain and neck—shoulder symptoms among call-

center operators

by Clairy Wiholm, PhD," Hans Richter, PhD,? Svend Erik Mathiassen, PhD2 Allan Toomingas, PhD? 4

Wiholm G, Richter H, Mathiassen SE, Toomingas A. Associations between eyestrain and neck-shoulder symptoms
among call-center operators. SYWEH Suppl. 2007;(3):54-59.

Il. Synstress — muskuloskeletala besvar
a. Epidemiologi

“...The association between
eyestrain and neck/shoulder
symptoms was significant (chi-
square; p < 0.001). When controlling
for potential covariates in the logistic
regression, the association between
eyestrain and neck/shoulder

Objectives Few, if any, studies have investigated whether eyestrain and shoulder—neck symptoms are correlated,
although functional links could be expected on the basis of neurophysiological evidence. This cross-sectional
study assessed correlations between self-reported eyestrain and shoulder-neck symptoms among call center
workers, while controlling for possible confounders for these ailments.

Methods A questionnaire concerning socioeconomic background, work conditions, and symptoms was mailed
to 1531 employees at 28 different call centers during 2001-2003.

Results Altogether 21% of the responding participants (N=1183) reported both eyestrain and neck—shoulder
symptoms, 46% reported neck—shoul ‘mptoms only, and 6% reported eye symptoms only; 27% were free
from symptoms in these regions. A significant positive association was found between eyestrain and neck-shoul-
der symptoms. Significant covariates for shoulder-neck disorders were eyestrain (OR 1.6, P=0.007), gender (to
be female) (OR 1.9, P<0.001), irritation index (OR 1.2, P=0.03), and feeling stressed (OR 1.2, P=0.001). In a
multi-nominal regression analysis, gender (female) (OR 1.9, 002), feeling stressed (OR 1.3, P=0.002), feel-
ings of distress (OR 1.7, P<0.001), computer problems (OR 1.3, P=0.002), and social support (OR 0.6, P=0.003)
were significant predictors of eye-neck symptoms,

Conclusions The results from this study suggest an association between self-reported eyestrain and shoul-
der-neck symptoms. However, no causal relatior uld be derived due to the cross-sectional design.

symptoms was highly significant
(Odds Ratio [OR] 1.57; p = 0.007)...”

Wiholm et al., 2007

Key terms  computer work; neck; shoulder symptom.

Few epidemiologic studies have focused on the associa-
tion between eyestrain and neck and shoulder disorders
in worklife, as well as on mechanisms and risk factors
for combined eye, neck, and shoulder symptoms (1--2).
Even though the literature supports the notion that eye-
strain and musculoskeletal symptoms are common and
coexisting complaints among employees in modern of-
fices, the two symptom categories are often analyzed in
isolation within disparate disciplines of applied or clini-
cal science (3-8). Accordingly, the evidence for linkages
between eyestrain and musculoskeletal complaints so
far are limited and emanates mainly from workplace
intervention studies, where decreases in eyestrain due to

improvements in visual ergonomics have been reported
to have a favorable influence on musculoskeletal symp-
toms (9-11).

Neurophysiological mechanisms of gaze control
offer a theory of why and how dysfunctional interac-
tions between eye function and head-neck-shoulder
activity can be initiated. Among these, common drive
mechanisms offer a particularly interesting explanatory
scheme. A variation of oculomotor load was obtained
by combining an alteration of visual distance and the
application of minus lenses (12). Increases in electromy-
ography (EMG) amplitudes were observed in the right
frontalis, masseter, deltoid, middle trapezius, levator,
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Il. Synstress — muskuloskeletala besvar
Interventionsstudier

Posten Sverige AB
30.000 medarbetare

15.000 brevbarare
Omsattning 25 miljarder SKR
Ofta dalig synergonomi
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Il. Synstress — muskuloskeletala besvar
Interventionsstudier

Forbattrad belysningen
adekvat optisk korrektion

och optimal objektstorlek

minskade frekvensen och
Intensiteten av
muskuloskeletal besvar.
Produktiviteten och

livskvaliteten 6kade ocksa.

Hemphélaa, H. (2008) Vision ergonomic when sorting mail

i [nsufficient Lighting

v

Shadows

Increased

Sorting time

Figure 6.1 Different factors affecting sorting time.
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Hur kan man veta vilken
Interventionskomponent som
lag bakom de positiva

effekterna nar man andrar
flera saker samtidigt?
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ll. Synstress —» muskuloskeletala besvar
Experimentella studier

PowerRefractometer
1 m (1D)
Lens blur Near LED Far LED
(-3 D) (1.1 D)
v }
A Hyperopic
Q 0\ U 0 D (00) —— defocus
(-3 D)

Age apropriate
Near point of
accommodation
(100/(18.5 —[0.3 x age]))
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Il. Synstress — muskuloskeletala besvar
Experimentella studier

*Trapezius EMG (bilateral)

*Optometer recordings of accommodation/convergence
ECG
*Borg CR of eye/neck-shoulder discomfort
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Experimentella studies

A) Neg-Near B) Prism-Out C) Neutral-Near D) Pos-Far
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Richter et al., 2009 in progress
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Vilken (vilka) mekanismer
Ligger till grund for dessa
resultat?
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— Nar 6gonmusklerna anstrangs kan man fa problem
att fokusera blicken pa bildskarmen. Hjarnan
kompenserar for detta genom att spanna
ciliarmusklerna men samtidigt som dessa muskler
spanns, aktiveras aven muskler | nacke och axlar
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= Eye |ens accommodation
Fatigued divergense/convergens response










Neurofysiologisk evidens for 6ga-nacke/
skuldra funktionella interaktioner

Viljemassig 'LZ”% J/ )

Mot ) !
Inhibition av 6gats - | | : |
ackommodation Y ”{/7/
deaktiverar priméara ey |

L precentral gyrus (BA 4/2/1): Talairach Coordinates X: -2, y: -46 z: 57
motorbarken och R post central/precentral gyrus (BA7/4/3): Talairach Coordinates x: 31, y:-25 z: 54

. il ’{ﬂ'u’\
somatqsens?rlsa ) jS / \L:z e { E\
kortex | omradena f

for nacke och
skuldra (cf

SN
Colebatch .et al.,
1991) .
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Visual attention

The ocular near
response also interacts
functionally with the
fixation system to inhibit
visual search.

An ocular stabilization
process is triggered. A
brain process that

keeps irrelevant stimuli
from entering into
consciousness are
intitiated.

Selectivety and capacity
limitations may be the
end result of an ongoing
ocular accommodative
response at near.
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Kroppen ar som ett staffli for 6gat

L 2
Eaa

®

Motor command
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Why eyestrain is a pain in the neck

o Sustained focusing of the eye-lens may activate a
which involves co-
contraction of neck-scapular area muscles to ensure that
the target is held in the retinal area of highest visual
acuity (Richter et al., Eur J Neurosci 2000).
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Valkommen till CBF Forum for fortsatta
diskussioner!

CBF Forum en motesplats for diskussioner |
fragor som ror belastningsskador for bl.a.
kliniskt verksamma inom foretagshalsovard
och priméarvard och forskare inom
belastningsskadeomradet.

http://www.cbf.hig.se
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