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Mr. Chairman and Mambers of the Subcommittee:

I am Dr. J. Donald Millar, Director of the National Imstitute for Occupatiomal -

Safety and Health (NIOSH) of the Canters for Disease Control, in the
ﬂtpartn.n: of Ebai:h and Buman Scrvices. Thank you for inviting me to commenc
on the health issues of video display terminal (VDT) use. With me today from
the Institute are Dr. Philip Landrigaan, Diroc:af of our Division of
Surveillance, Hazard !valuation'cnd Field Studies, and Dr, Barry Johnson,
Director of our Division of Biowedical and Behavioral Sciences. Dr. Landrigan
and his staff_are responsible for the reproductive effects study and Dr.
Johason's staff has conducted the majority of the research on dealing with

radistion, stress and ergomomics.

Scope of the Problem

In my lifetime no innovation has had so sweeping a change on American society
ss the computer., Had wve predicted 10 years ago, the degree to which American

office work would now be computerized, nobody would have beliaved us.

The most obvicus evidencs of this is the ever present video-display terminal,
that electrical machine on which humans conunidtn with computers. AL home,
at school, and at work, the VDT is increasingly commoun. It is not an
axaggeration Co say that the VDT represents a medium through which American
life is being drastically and irrevocably chaanged. No one :an accurately

predict all the social ramifications of chis change.
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Because the possibilities are sot clearly defined, vorkers have many anxieties
adbout conputnrizaﬁion. Soms otlthese are very pragmatic: Will the change
cost ne my job? Will my skills become obsolete? Will the cowputer wmake my
job mors stressful? Whether thesea anxieties are rational or not is beside the

point. 1In fact, no one can dispel all these fears because no one can ses

where all of this is going.

As this technology has emerged NIQSH has focused on the possible impact of
video=display terminals on the health of the workers using them. We have been
interastad becsuse we are coucerned about prevention. If this nev technelogy
does produce hagards to health, we want to know sbout it so we can recomzmend

appropriate acticus to protect the worker.

There is another aspect as well: Ia our spciety, workers are frcq;ently those
vho first encounter a new substance or technology; therefore they are the

first £o be put “at risk." Unfortusatsly, in the past workars often have been
the earliast victims whea a serious hazard is present. In this sense, danger:s

to workers often serve to raise a general alarm for the community as a whole.

In 3-u-ra;, our iavestigations suggest that the VDT revolution in the
Qorkplnc. has produced impressively faw problems counsidering the scope of the
technolaegic chang?. To be sure, we have identifiad scme problems associatad
with the use of VDTs, but the evidence to date indicates that these are
relatively minor, and will not retard the rapid increase in use of this

technology.



Nonetheless, the perception that VYDTs are hazardous is widespread, and will no '
doubt continue. We expect to be responding to such conceras for a long time. -
To date the concerns about VDTS and their possible implications for health
have focused on three areas:
1. Is the VDT a source of dangerous radiation?
2. Does the VDT increase psychological stress and musculoskeletal
strain on workers usiang it?

3. Doas-.the VDT affect reproductive function?

The evidence wve have so far, though incomplets, permits us to respoad to

these questions.
l. We do not find VDTs to be a sourcs of dangercus radiatioca.

2. Yes, there is some evidence that VDTs can incresse both physical
and emotional stress in workers; our studies also suggest

mesasurss by which these stresses cau be pravencead.

3. Although we do not see any physiologic machanism wvhereby VDTs
could impair reproductive function, as yet we do not have the
information to definitively rule out an effect of VDTs cn
reproduction. Therefore, ve have begun to plan a major

epidemiologic study designed to definitivaly answer the question.



With this general overviev of the situation, I will actempt to briefly

summarize the important findings of our investigations to date.

Radiation

In 1977, NIOSH performed the fizst survey of ionizing and acunionizing
radistion emissions from VDTs. The survey vas prompted by the occurrence
of cataracts in two nswpaper reporters, both of whom were males under the
age of 35. Similar surveys were done subsequently in 11 workplaces
invelviag several hundred termizals. Since then, other groups in the
Uaited 3States, Canada and Western Burope have conducted field and

laboratory studias that confirm sad complement the NIOSH survaeys.

There is no occupational exposure standard specifically for vVDTs.
Eowever, all measurements of radiation emissions from VDTs are far below
the present national occupational exposure guidelines and scandards for
rvadiation. The ultraviolet , visible, and infrared emissions are lass
than 1/100 of the allowable level in the applicable standard; the RF
radistion and x-ray lavels are less than 1/10 of the allowable limircs.
Although oo national standard has been established for extremely low
frequency (ELF) radiation, measured levels from VDTs have been found to
be less than those emitted by hair dryers, irons, and other typical
household applianené. All forma of radiacion messured were at levels

vall below those documented in the scientific literacure as aecesaary for

causing adverse biological effects. Thase data indicate that the

vadiation shielding that is already an integral part of the VDT equipment
is adequate in protecting the worker against the radiation produced by

the machine.



!Egonanie and Stress Research

NI0SH has conducted questionnaire surveys in particular workplaces to
determine the raange and nature of health complaints potentially linked to VDT
use. In these surveys, VDT workstations were also evaluated for ergonomic
problems, those associsted with the interaction of man with machine. In some
casci, radiation emissions were also messured. Results indicaze that VDT
operators report frequent visual and musculoskeletal strains and discomforet.
The visual complaints are most frequently eye fatigue, eye irritacion, and
blurred vision. The musculoskeletal complaints are pain or stiffness in the
aeck, shoulders, back, arms, wrists and hands. These affects are most
prominent smong wvorkers vho: fa) engage in repetitive VDT work with little
opportunity for variation, (b) spend long, uwaiaterrupted periods at the VDT,
and (¢) undogtaka vn: work requiring intense, visual coucentratioa. Operator
complaints most often relate to glare, poor illumination, and Gorksta:ions

shown by ergoucmic evaluations ¢o de ill-suited for VDT viewing.

There have been few clinical oxsminations of VDT workars to establish the
presencs of functional losses in vision or evideunce of other effects to the
body. 1In a 1980 clinical study by NIOSE at & nevspaper publishing operation,
ve did not find an associatiocn between VDT use and the prevalance of visual
pi:hology, including cataracts. Howevar, reported musculoskeletal problems,’
headaches, changes in visual function, and various other symptoms were
especially pfcvalen: in operators using VDTs om which screens uete.improperly

positioned or screen glare was present.



" Questiounsire data indicate higher levels of psychological stress in VDT

operators than in workars engaged in similar tasks but not using VDTs. Ihis
may Tesult from the VDT operator’'s perception of greater work pressuras; lose
of sutonomy; involvement in fractionated, simplistic tasks; and their coucerns
about job security. Because work situations differ widely, it is difficult co

make universally applicable recommendatiouns on VDT usa.

NIOSH laborstory studies have focused on ergonomic issues, and have been
directed to two goals: (1) to relate visual complaints of eye fatigue and
irritation :a.objic:ivc mesgures of dysfunctiocn, aad (2) te determine the
optimum envirommental and workstatiou features that will reduce visual and
susculosksletal stress and strain. Four exploratory studies, using such
visual function asessures as eye movements, pupillary response, depth
perception, visual acuity, and contrast sensitivity, have not indicated any
alteraticus coincident with the visual demands of VDT work or with operator
complaiats. This finding may suggest that the visual complaints of VDT
operators reprasent discomfort but have no more seriocus significancs.
Long=term studies to evaluate possible chroaic effscts of VDT exposure cn
vision have not yet been done, thus questions about the cumulative effacts of
visusl straia due to video viewing remsic unsaswared. NIOSH is currsatly

pursuing the possibility of such a loug-term study.

Three studies by NIOSH coutrasting good and poor conditioms of glare concrol,
workstation adjustability, seating and vork/rest regimens were designed to
determine the effects of these conditions in simulaced VDT operacions. The

findings underscored the importance of glare coatral, certain workstation



dimensions, chair adjustability and back support, and rest breaks in easing
operator discomfort. Improviog ergonomic comnditions reduced visual and

musculoskeletal complaints and iancreased work efficiency.

Research on Reproductive Effects

We are awvaras of reports that have appeared in the news media of 10 clustars of
adverse pregnancy outcowss among VDT users. In each cluster, a small group of
vonen experienced seversl adverse pregnancy outcomes. Ino the smallest
clustar, 3 women have reported these problems; in che largest cluster, 24. In
some cases, :hglc exceeded vhat would have been eaxpected in the general
population. Although it is possible such clusters may ftflcc: s ralatiouship
with VDT use, it seems likely that they represent a chance occurrence that is

scatistically prediccable.

However, becauss of these recurriang reports of clusters of adverse pregnancy
cutcomes, NIOSH plans to study the eaffects of VDT use on reproductive health.
The study requires that NIOSH identify a large group of married,
reproductive-aged working women, in non-management poli:io&s in a limited
geographic area and define their status as users and non-usars of VDTs. At
least 1,500 vomen must be recruited iato each group and remain ia contact with
us throughout the study. A sclf-adninistcrtd qu.s:ionnaite will be used at
three nine-gonth intarvals to obtain information ou the health aad
reproductive aand occupational histories of the wowen, their perscmal habits
{sych as the consumption of alcohol, caffeine, and use of cobacco) and the
characteristics of their duties and workstatioas. Complete, chronologic

employment histories will be determined from personnel records. Using this



study design, we should havc'n 902 to 9527 chance of detecting an increase in
spoutanecus abo;tiaﬁs from 1.5 to 2.0 times that in an unexposed populaciocn,
nd & similar chance of detectiag birch defects in liveborns frem 2.5 to 3.0
times that in unexposed groups. The length of the study if expectad to be
approximately three years. We are currently in the process of identifying an

appropriate study group.

NIOSH Recommendations

As a vhole, the findings to date suggest that visual and musculoskeletal
problems are the most frequeat complaiants of VDT operators. These problems
sesm smanable to coutrol by making ergonomic improvements. The stress issues
ars more complex and are probably influsenced by aumerous factors in the
wvorkplace and not just to the use of VDTs. Whether Iout-ecrn VDT use causes
significant visual dysfunction or degenseration remsins unknown and requires

| further iovestigation. Based on extensive radiation measuremencs and reported
health data, NIOSH has concluded that VDTs do not preseat & radiation hazard
to the VDT operator or to.:h. developing fatus. No scientific evidence axists
that the raported clusters of miscarriages sad birth defects are associated
with radiation exposure from VDTS. Eoﬁtv.r. because alleged clusters of
adverse reproductive health effacts coutinue to be raportad, furﬁhqr research
iato the possible link batween VDT use and adverse reproductive oculcomes is

warranted.

Recognizing the state of knowledge regarding ergomomic, stress and radiation
issues in VDT work, NIOSH recommends the following general guidalines, which

may require modification in specific situatious;



(1) Workstation design: Maximum flexibility should be designed into VDT

(2)

(3

(4)

uwaits, supportiang tables, aad operator chairs. VDTs should have

detachable keyboards, work tables should be height adjustable, and chairs

should be height adjustable and provide proper back support.

Illumination: Sources of glare should be controlled through VDT placement
(i.e. parallel to windows as well as parallel sad betwveen lights), proper
lighting, and the use of glare control devices on the VDT scresn surface.
Illumination levels should be lower for VDT tasks requiring
scTeen~intansive work and incressed as the need to use hard copy
increases. In some cases, hard copy material may require locfl lighting

ih addition to the normal office lightiag.

Work regimens: Coutinuous work with VDTs should be interrupted
periodically by rest breaks or other work activities that do not produc;
visual fatigue or muscular tension. As a -ininu-, a break should be taken
after 2 hours of continous YDT work and breaks should be wmore Efsquen: as

visual, mental and muscular burdens increasas.

Vision testing: VDT workers should have visual testing before beginning
VDT work and periodically thersafter to ensurs that they have adequately

corrsctad vision to handle such wvork.

NIOSH is continuing its research to address the complex, interactive nature of

ergonomics and stress factors ia YDT work and remains vigilant to other health

issues ianvolving this new techaology. The results of such efforts may suggest

refinements to the recommendatiocans just noted or additional recommeandations to
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further minimize the operator's health risk. Thank you for the opportuanity tc

describe NIOSH activities in this area. We will be happy to answer any

questions the Subcommittee may have regarding this issue.
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