THE EUROPEAN EXPERIENCE

European research suggests voT's are not as benign as their promoters had claimed

BY JANET RALOFF

The computer revolution is making a
man-machine dialogue virtually unavoid-
able for most Americans. Increasingly, this
interplay of human and machine intelli-
gence occurs via the console of a video-
display terminal — the vpT. But this par-
ticular mode of communication has
caused a rash of headaches among users.
Researchers here and abroad are asking
why. And to date, most data—hence clues
—have emerged from European investiga-
tions.

Many of those leading such probes con-
vened at the National Academy of Sci-
ences in Washington one week ago for a
symposium on vDT’s and the vision of
workers. Conducted under the aegis of the
National Research Council's Committee
on Vision, it was part of a study being
performed for the National Institute for
Occupational Safety and Health (N10SH).

What the two-day meeting makes clear
is that there is an epidemic of visual
fatigue plaguing vpT-users — particularly
clerical workers—and at least the sugges-
tion of possibly more serious and lasting
physiological hazards. Complaints have
traditionally run the gamut of standard
fatigue symptoms — from eyestrain and
pain in the head, neck, back, shoulders or
hands, to boredom, lethargy and lack of
self-esteem. Yet depending on the sophis-
tication of the unit, a vDT console may be
no more than an ordinary cathode-ray
tube, identical to the television screen il-
luminating most American homes nightly.
Why are TV viewers comfortable and os-
tensibly relaxed by video viewing while
vDT workers are apparently undergoing
notable stress? And do workers with func-
tions similar to those of vDT users experi-
ence similar symptoms? Preliminary in-
vestigations have not answered any of
these questions definitively.

Research results presented in Washing-
ton by Etienne Grandjean of the Swiss
Federal Institute of Technology last week
did, however, show a statistical correla-
tion between the clarity and quality of let-
ters printed on eight different vbT screens
and reports of eye pain and blurred vision.
Complaints were demonstrably higher
where vDT-screen characters were unsta-
ble (wiggled), flickered, lacked crisp defi-
nition and provided less space inside let-
ters — such as O’s and R’s — to aid their
recognition.

Grandjean’s experiments, which used
photodetector oscilloscopes and other
measuring devices, showed that even new
vDT screens did not necessarily meet
manufacturer’s claims. And two screens
with the same average luminosity — 40
candela per square meter —were demon-
strated to achieve it differently, suggesting
why one may be less desirable: One pro-
duced a sharp peak in luminance (700
cd/m?) that fell off immediately, eventually
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reaching near blackness before the
screen’s characters were “refreshed”; the
other tended to maintain a more nearly
constant luminosity of 70 cd/m?, refresh-
ing long before characters went black.

According to Marvin Dainoff of N10sH,
who has published one of the most exten-
sive surveys of vDT-related eye problems,
this was “the most important paper pre-
sented.” Grandjean physically quantified
differences between “good” and “bad”
screens — those with neat versus sloppy
characters, flickering versus stable letters
—and then correlated those qualities with
complaints of visual problems. “Now that
may sound like a small thing, but it is the
first time that anyone has done that”
Dainoff told ScIENCE NEws.

Olov Ostberg, senior staff environmen-
tal officer for the Central Organization of
Salaried Employees — a consortium of
roughly 20 Swedish unions —reported on
studies he conducted using a laser op-

AIR-TRAFFIC CONTROLLERS

4
"'
,*
’ D
3 s _."
oy
4:.’.
—_ 44
&
5
B2 =
S Dark ot
= .
s Focu.s. S
21 CRK
E o 7
g "% Perfect vision
Q o° Before mmme
8 | Afer eeeese
®
@0
e 1 V2 Y3 Ya

Distance (from eye) of object focused on; in meters.

After focusing on radar-display screens,
the eyes of air-traffic controllers developed
a temporary V- diopter change in their
ability to focus both close and distant
objects. A diopter is defined as 1/focal
length (measured in meters), therefore

I diopter equals 1 meter.

tometer. With it he measured how well
eyes of air-traffic controllers could “ac-
commodate” (adjust their lenses to focus)
— both before and after individuals
worked for two continuous hours at their
radar’s vDT screen. Results showed, he
told ScieNce NEws in an interview, that the
eyes’ lenses were flexible, if a bit lazy, be-
fore the work session. Afterward, “this laz-
iness became more pronounced” — ac-
commodating 1/2 diopter too little when
focusing on near objects, 1/2 diopter too
much for distant objects (see graph).

While changes were temporary — eyes
returned to normal after a 30-minute
lunch break — they demonstrate fatigue,
Ostberg says. Perhaps more important,
changes in eye accommodation translate
to changes in depth perception, he ex-
plains, and could cause problems if
flight-controllers move from vbTt work to
observational guidance from a flight-con-
trol tower at night — something he ob-
served the Swedish controllers to do. He
recommends that air-controllers unions
investigate this further and work toward
ensuring that workers get mandatory rest
breaks for the eyes if they spend more than
two hours at a vDT.

Ostberg says an ongoing study of cleri-
cal Swedish telecommunications em-
ployees shows similar eye-accommoda-
tion problems — what amounts to tempo-
rary myopia, or near-sightedness — after
two hours of vDT work, although the mag-
nitude changes are not as great as were
found in the flight controllers. Workers
doing similar office functions without
vDT’s showed no such changes, he says.

Manfred Haider at the University of Vi-
enna noted not only temporary myopia,
but also color-contingent after effects,
among the small group of vDT operators
he studied. All used consoles with colored
displays — either yellow or green. In one
study, 14 skilled operators worked con-
tinuously for two hours, or for four hours
with rest breaks. In another, 13 worked
Continued on page 143
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four 3-hour stints at a vbpr. Wall-chart
visual-acuity tests were given before and
after each session with other measures
gauging changes in color perception. Av-
erage acuity for all was 20:18 prior to video
viewing. Afterward, all groups had de-
clined in acuity and become sleepy, with
those in the 3-hour no-break sessions far-
ing worst: acuity drops to 20:22 with yel-
low screens, drops to 20:25 with green.
Normal acuity returned in 16 minutes.
Clerical workers with similar tasks but no
vDT's showed no acuity change. Altered
color perception lasted only several min-
utes among the tested operators, though
there have been reports of it lasting hours
or even days, Haider says.

Finally, the Swedish team of Gunn
Johansson and Gunnar Aronsson pub-
lished results of a study last year noting
higher after-work catecholamine levels
(which might be viewed as a physiological
indicator of stress) among vDT users. Tri-
glyceride levels — a risk factor in heart
disease — were also higher among the 95
vDT operators studied than in the controls
during standard health exams.

These European investigators empha-
size that their findings are tentative. They
are also controversial, and have often
been greeted by Americans with a gener-
ous measure of skepticism. Despite their
shortcomings, Dainoff says European
studies still offer the best gauge of what
VDT operators are experiencing. a
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A New Approach to
Deductive Reasoning

Using a simple direct style and
omitting ultra-sophisticated dis-
tinctions made by many logicians,
the author presents a simple system
of logic and a unique philosophy
that subsequently led to the dis-
covery of a new system of calculus,
which has been called ‘‘the most
important mathematical discovery
of the 20th century.”’

The price of the logic book is
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may keep the book and we shall
send you a full refund immediately.
Send your check or money order
to:

Newton Institute
8-1 Newcastle Drive
Nashua. NH 03060

X2 XXX 222222222222 RRRRRR R R Rttt ittt B
LI R R Ry Ry RS R S S SEE RS L X

LARSEESREEAREEEEREEEEEERER]

The role of free will, reason, personal
freedom, and love in everyday life.
The origins of guilt, shame and
anxiety. How and why individuals
become paranoid or depressed. How to
resolve conflicts between personal
freedom and binding romantic love.
The difference between need and love.
How to raise children without the use
of force or emotional bullying. Self-
oppression — the process through
which we sacrifice our individual
values and ourselves. Self-determina-
tion — the process through which we
take control of our minds, bodies and
lives.

Human failure and human success are
made understandable in terms of the
decision-making individual who can
ultimately take responsibility for his
or her own life. Both an original
theoretical work and a practical guide
to self-determination, this is a “free
person’s psychology” that can put you
in closer touch with yourself, your
loved ones and your values.
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“‘Breggin’s contribution is so enormous, this book is “*must
reading” for all those who wish to be more than
technicians in psychiatry.” Robert Seidenberg, M.D.,
Psychoanalyst and Clinical Professor of Psychiatry, State
University of N.Y., Syracuse.

“Valuable for anyone who is involved in life. Truly a
magnificant creation. Simple, yet brilliant.”” Dallas
Cooley, M.D., President, Libertarian Health Association,
Fairfax, Virginia.

“This is a lovely book. It speaks to a yearning for
self-determination and individual happiness that is the
mainspring of today’s three great grassroots movements —
libertarianism, feminism and the human potential

* Joan K dy Taylor, Senior Editor,
Libertarian Review, and co-author, When to See a
Psychologist, San Francisco.

“His rules for human relationships based on individual
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and the expression of love deserve our serious
attention if we are ever to break the destructive chains of
violence that keep us from making sane choices for our
personal and collective survival.” Harvey Fireside, Ph.D.,
Professor of Political Science, Ithaca College, and author,
Soviet Psychoprisons.
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Psychiatrist and author Peter
R. Breggin, M.D. has led the
international campaign against
oppressive psychiatric tech-
nology. His recent book,
Electroshock: Its Brain-Disabl-
ing Effects, is the definitive
scientific and ethical analysis
of how technological treat-
ments worsen human prob-
lems. Formerly a Teaching
Fellow at Harvard Medical
School and fulitime Consultant with NIMH, he is
currently in private practice in the Washington, D.C. area.
He now presents his carefully reasoned alternative to
oppressive, authoritarian psychiatry — the psychology of
self-determination.

*“This book provides the means to help you understand
the complicated processes of your mind, including the
principles by which to determine the course of your life.”
Henry J. Norris, M.D., Chairman, Department of
Gynecologic and Breast Pathology, Armed Forces
Tncti of Pathology, Washi

“You look and look for a book that you can suggest that
will help both patients and students understand
themselves. This book is it.”” Richard Phillips, M.D.,
Associate Professor of Psychiatry, State University of
N.Y., Syracuse.
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