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~. Chairman and Member. of the Subcommittee:

I .. Dr. J. Doa&ld Millar, Director of the National Institute for Occupational

Safeey aad aealth (RIOSB) of the Centers for Disease Control, in the

!)e,an_at of Bea1th aad Human Services. Thank you for invitina me to comment

oa the health issues of video display termia&l (vot) use. With me today from

the IDititute are Dr. Pbilip taadriaan, Director of our Division of

Sunei1unce, Baaarel Evaluation aad rie1d Studie., and Dr. larry JohnsoD,

Director of oa~ Divisioa· of Bioaedical and Behavioral Sciences. Dr. Landrigan

aDd his acaff.are res,aa.ible for the reproductive effect••tudy and Dr.

JobDiOD'a scaff has conducted the majority of the relearch on dealici with

radiacioa. acr••s aDd erloao.ics.

SCOl)e of the Probl..

In ., 1ifet~ DO iDD09atioa hal had .0 ....'iac a chan.. OD ~ricaa society

as the c~er. Bad we predicted 10 yearl alo, the delre. to which American

office vork would nov be ca.puteriaed, nobody would have believed us.

The lIO.t obvious ..,ideDc. of t~i. ia ehe .ver preaeDt rideo-display terminal,

that .1eC:l:rical Slchine OD which b...DI ca.auaicat. with cQalPul:ers. At home,

at school, aDd al: work, the VDT is incr...ially ccaaoa. It is noc an

.zalseracioG to say that the vat represeDts ...diUD through which American

life is being drastically aad irrevocably changed. NO oae :an accurately

predict all the social ramifications of this chaGge.
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lecauae the pOI.ibilitie. are not clearly defined, workers nave many anxietie~

about coaputerization. Some of these are very pragmatic: Will tne change

£ COlt ~ ., job? Will., skill. become obsolete? will the computer make my

job more stre••ful? Whether tbese anxietiel are ratioaal or not is beside th~

poiDt. 1D fact. no one caD dispel all these fea~1 because no one can see

where all of thia i' loial.

Aa this techDololY haa emerled RIOSB ha. focused on the po,aible impact of

iDtere.ted beeauae we are concerned about p~eveation. If this aev tecbDology

.dou ~od1lCe hau~d. to hulCh. .. vaat to 1aacN about it .0 we cal1 reeoaaeDd

a9,ro,riate actioaa to ,rotect the voner.

then i' oother a,,.et ., ..11: III ouzo '9Ciecy. vorkars a&:e frequently tnose

J who fi~.t eaCOQDte~ a DeW sabataace or tecbDolol1; therefore they are tbe

first to be pat -.t ri'k." UDfortUDately. il1 the ,..t workers often have been

the earlie.t Yictima vbea a serious hazard i, preseDt. In this leale, danger~

to workers oftea serve to raile a leaa~al alara for Che caa.aDity a. a whole.

Ia ,.Deral. oar iave'tilatiOGa sUlle't that the VDT revolution in the

workplace hal produced ia,re••i ..ely f... probl.. couiderial the scope of tbe

technololic cbaDse. To be lure. va nave identified lema problem. associated
•

witb the u.e of VDTs. but the .vidence co date iadicates that these are

relatively minor, and will not retard the rapid incre.se in ule of this

technology.
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ROD.tb.l•••• the p.rception that VDTs are bazar~ous is widespread, aad will no

doubt continu.. We expect to be respondiag to such conceras for a long time. ,j'

To date the CODc.rna about VDTs and tbeir possible imp1icati~ns for health

have focua.d 011 thr•• ar.a.:

.,.

1. II the VDT a .ourc. of dang.rou. radiation?

%. Doel the VDT incr.ao. p.ychololical .tre•• and mu.culoskeletal

3. Doe.· the VD'l' aff.ct r.productiv. function?

the avideac... hav••0 far. thouab incoapl.t•• permit. u. to re.~oad to

th••e que.tiOGa.

1. we do aot fiDeI VDTs to be a sourc. of dang.rou. radiatioa.- )

1. Y••• th.re i ••a.e evid.ac. that VOTa caa iacr.... both physical

.Dd -.atioaal atr••• ia worker.i oar .tudie••1.0 .ugg•• t

....ur•• by ¥bicb th••••tr••••• can b. pr.veated.

3. A1thoach we do Dot s.. .117 pbysiologic _cbani.. wh.reby VOTs

could ~.ir r.productive fuDctio1l, a. yet we do not have the

iDfOrDatioa to d.fiDitively rule out aD effect of VOT. on

reproduction. therefore, ve bave beguu to plaa a major

epideaiologic study desigtted to d.finitively answer the questioa.
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With thi. seaera1 overview of the lituatioa, I will attempt to briefly
r~

aummarize the important fiDdings of our investigations to date.
I"

'- IadiatiOG

In 1977. IIOS. performed the first lurvey of ioaizing aad nonionizinl

radiatiOD -.ia.ioa. fro. VDTI. the larvey vas proapted by the occurrence

of cataract. in ~o n~per reportera. both of vho. vere ..le. under the

ap of 35. S1II11u .ane,.. ..re dOGe subaequeat1y in 11 vorkplaces

ill'lolviq aneral hU1ldred tenaiull. Since then. other sroupa in the

uaited Statee. Canada aDd westera lurope have conducted field and

there i. DO occu,.tioul espoaure Itandard .pacifically for vutl.

aow...er. all _ear_t. of radiatioa -.i.aiou fra VOT. an far below

'-..

,

the pre.eat utiOGal ocC1qMtioaal ezpol1lZ'e pideliu. aDd aundard. for

radiatioa. the ultraviolet • vi.ible. and iafrared emi.sions are le.s

~ 1/100 of the allowable 1nel in the a~,licable ltaadard; the IF

radiatioa aad x-ray level. are le•• than 1/10 of the allowable limits.

&eque1lq' (IU) radiatiOD. Ma.ured level. frOia VMs have been found to

be le•• than those -.itted by hair dryer., iroa., au other typical
.

hou.ehold appliance.. All fo~ of radiation ....ur.d were at levels

vell below those documented in the Icientific liter.tur. a. necessary for

causing adverse biological effects. These data indicate that the

radiation shielding that is already an intelr.l part of the VOT equipment

is adequaee in protecting ehe worker against ehe radiation produced by

ehe uchine.
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Ergonomic aad Stress Research

RIOSS baa conducted questionnaire surveys in particular .workplaces to

d.tarmine the raDle &ad nature of health complaint. potentially linked to VD!

uaa. ID th••a .urvay•• VDt workstations were al.o evaluated for ergonomic

probl.... thola a••ociatld with the interaction of man with machine. In some

caaa•• radiatioa -.i••ion. wara alIa me••ured. ..sultl indicate tbat VDT

operator. raport frequeat .iaual aad muaculolkalatal .traia. and discomfort.

The vi.ual co.plaint. are 'molt frequently aye fatisue. eye irritation, and

bl~ vi.ioa. tba .uaculo.kalatal cc.plaints ara paim or .tiffness im the

proUuac &llDD1 worker. vbo: Ca) ..ala ill r~citiva VDT work ritb little

opportunity for variacion. Cb) IpaDd loal. UD!atarrupted p.riods at the VDT,

ca.plaint• .aet ofteD relate to Ilara. poor ill~natiOQ. and work.tatioDs

Thare bave beall fev clinical ozaaiutioD. of VDT workers to establish the

pre.allca of ~tioaal 10.... ill vi.ioG or evideDce of other effects to the

body. IA a 1980 clinical seady by IIOSI at a Dew.paper publishing operation,

w did aot fiDeI _ a.sociatioD bacv.aD VD'f use aad the prevalence of visual

pathology, including cataracts. However, reported musculoskeletal probl~s,·

headacbe., change. in visuaL function. aad .arious other symptoms were

especially prevalent in operators using VDT. on which screecs were improperly

positioned or .creen glare was present.
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QualciODnaire data indicace bigher levels of psychological stress in VDT

operacorl chaa i.u workers enl&ged in similar tasks but not using VDTs. This

..y ~lu1c frOD the VDr o~erator's perception of greater work pressures; lo~!

of aucoao.y; iavolv...ac iu fractioaaced, simplistic tasks; and their concerug

about job lecurlty. lecause work situations differ widely, it is difficult e~

.aka aaiversal1y applicable recommendacioas ou VDt use.

RIOSH laboratory s~ies have focused oa erloaoaaic issues, aDd have been

directed Co two loa1s: (1) co relace visual ca.plaiDCI of eye fatisue and

ionitatiOD t~ objeccive ••surel of dysfuactioa. aDd (2) co detemlla the

",d... nnrOlllMacal &Ad vorutacion futur•• that vi1l r.duce visual al1d

vi...l faDctioa ....... u .,. _ .._at.. papillary m.poue. d.pth

perc.pciOD, visual acuicy, aDd CODcruc ••uicivicy, have 110C indicated al11

.lceratioaa coiDcid.at vicA tA. visual d...nda of VDT work or vitA o~rator
"l_, caplaiDca. 'rbi. fiDdina -'1 .qa.at that CA. viaual ca,laiDcs of VDt

operaton "ltrel.ac disc:oafort but have 110 .ore .erioua lipificance.

vi.ioa have IIOC ,ec Deem dOlle, thQa queatioaa abouc cAe cuamlacive effeces of

pursuial the poa.i})iliey of such a loaa-c.m Itucly.

Three studies by KIOSK cODer••til1l lood aDd ~oor conditions of glare control,

workstation adjustability, seatinl aDd vork/relt realm.nl were designed to

determine the effeces of th••e conditi0U8 il1 simulated VDT operations. The

findings underscored the importal1ce of Ilar. concrol, certain workstation

,
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dtm.n.ioa., chai~ adju.tabi1iey and back lu~po~t, and rest break. in easing

op.rator di.comlort. ~roviDg e~gonomic conditions ~educed visual and

.a.cu10.t.l.tal complaint. aDd increased work efficiency •

.....rch on "productiv. Iffects

8e are awar. of re~ort. that hay. a~~.ar.d in the nevi media of 10 c1u.ter. of

&dYer.. pnlQAllCY outc.... aaolll VD'r u.rl. III .ach c1u.tar, a naa11 grou~ 0 f

womeD experieDc.d ....ra1 adY.r•• praSDallcy outcc.e.. In the I~lle.t

cluaeer, 3-WGaaa hay. report.d Ch••• prob1... ; iD the 1arl••e clu.ter, 24. In

.~ cu.,, Cb••• ac.ecleci vbat would have beeD expected iD the .eaa~al

popalaciom. Althoulh ie i. po••i~l. .uch claat.r...y refl.ce a re1aeionship

wieh VDt ale, it ..... likely thae th.y r.p~.I.DC a chance occurrence that is

Icaei.eical1y predictabl••

Bow.ge~, bee-ale of the•• r.cu1:riq r.,ore. of c1uterl of &dY.r•• pregnancy

oatCODa., IIOSI plalll to .eudy the .ff.cel of VDT ua. OD r.~roductive healeh.

Th••tud,. requir•• that IIOSK id.Dtify a 1arse Iroup of un-i.d,

r.produceive-aaed varkinl vo.ea, in DOD...DaI...Dt po.itionl in a 1imiced

••oaraphic area aDd defiaa their .tatUi a. u.rl &ad n01l-u.er. of VDT.. AC

lealt 1,SOO ~n .ult be r.cruited into .ach .roup and remain in contact wich-
u. throughout the .tud,.. A .elf-adminise.red queltionnaire will be used at

thr•• nine-aonth intervals to obtain informatioa OIl the h.alth and

reprOductive and occupatioaal hi. tori•• of the waa.n, tbei~ personal habits

(such a. the coa.~tioa of alcohol, caffein., and us. of tobacco) and the

characceristics of tbei~ duties and workstations. Complece, chronologie

employment hiscorie. will be determined fro. p.rsonnel records. Using this
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study de.ip. we should have a 90% "to 95% cbance of deCectiag an iacrease ia

.~oatan.ou. abortioa. ~ 1.5 to 2.0 times tbat in an unexposed populatioc,

~ tad a .imilar chance of detecting birth defects in liveboras from 2.5 to 3.0

ttm.. that in UDex~o.ec1 Irou~a. the length of the study is expected to be

approsimately thre. yearl. We are currently in the proce.s of identifying an

appropriate .tudy sroup.

Aa ••ole, the filldiql to date laue.t that ri.ual &lid ••culolkeletal

p~bl....~ the .oat freqaaac ca.plainc, of VDr oper.tors. The.e problema

vorlqtl.ce &lid noC just to the use of VDTs. Whether lonl-ten vtrr u.e causes

l aipifieaat vi.ual dysftmc:tiOil or dele.r.tin r..in. ualmOWll ad requires

further iaveltisatiOil. ...e4 on ezteuaive radiation ....ur...nC. and re~ort.d

he.lth data. IIOSB has coacluded tbat VDTs do noC pre.ent • radiacion hazard

to the VDt operator or to the developiq fetua. 10 scientific evidence exists

that the reported cluaters of ai.carrta,,1 aDd birth defects are .ssociated

vith radiation ezpoaure fra. vtrrs. low.ver. becaaae alle..d clusters of

adverse reproductive heelth effacts cOQtiaae to be reported. further research

into tbe possible liak between VDT use and adverse reproductive outcomes is

war1:'anted.

Recogniziag che state of knowledge regareline erl0aomic, stress aad radiation

issues in VDT work, NIOSI recommends the following general guidelines, which

may require modification in specific .ituatioCl:

8



(1) WOrkatacion de.ign: Maximum flexibility should be designed inco VOT

unit., .upporting table., and operator chairs. VOTs should have

d.tachabl. k.yboard., work table••hould be height adjustable, and chairs

'hould b. h.ighC adju.table aad provide proper back support.

(2) Illumination: Source. of glar••hould b. co~crolled chrough VDT placement

(i••• par.ll.l to window. al w.ll a. parallel aDd b.twe.n lighC.>, proper

lilbtiDl. aDd the us. of glar. concrol devic•• oa che VDT .creen surface.

Illu.iaacioa 1...1••hould b. lov.r for VDr ta.ta r.quiring

.crHn-illt.aiv. work aDd iDCr....d a. ch. uad co us. hard copy

iacn..... III.QM ca•••• bard copy ..t.rial ..y r.quire local lighting

iD additioa to the DO~1 offic. lightilla.

(3) WOrk regimen.: Continuou. work with vor. should be inc.rrupted

periodically by r••t breata or oth.r work activities that do not produce

vi.ual fatipa or ••cular lCeuioa. AI a uai••, a break should be taken

after 2 h~. of continou. VDT work aDd breata should b. mare frequent as

vi.ual, _Dtal aDd mu.cular burd.u incr.....

(4) Vi.ioa te.tias: vor worker••hould have vi.ual te.ting b.fore beginning

VDT work &ad periodically th.reafter to ea.ure that th.y have adequately

con.cted vision to handle such work.

NIOSH is continuing its research to address the coaplex, inte~active aature of

ergonomics and stre•• factors in VDT work aDd r...ina vigilant to other health

issues involving this new technology. Th. result. of such efforts may suggest

refinelllents to the recOIIIIIendations just noted or additional recolllllleadations to

9
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further minimize the operator's health risk. Thank you for the opportuni~y tc

de.cribe NIOSB activitie. in this area. We will be happy to answer any

que.tioGa the Subcommitt.e m.y have regarding this issue.
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