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ABSTRACT

An attempt was made to test the political economy frame-

work on a sample of VDT workers. VDT workersr non-radiation

health problems (i.e. visual, stress and musculoskeletal)

were related to var ious aspects of thei r work, such as:

workstation design, VDT design, personal characteristics of

the workers and characteristics of their work (i.e. al ienat-

ed ìabour). lt was hypothesized that the characteristics of

their work would have the greatest relative impact on their

health when all factors were considered simultaneously (i.e.

multiple regression analysis). A nonrandom sample of 2l+3 wo-

men VDT workers from three croh/n corporations in Winnipeg

was used for the analysis. The data on these workers origi-

nally had been coìlected by the Womenrs Bureau in a survey

they conducted the summer of .l982.

Close to forty per cent of the varianee in workersr: vis-

ual, visual ly-related musculoskeletal and stress problems

was explained. The al ienated labour variables emerged as

hav i ng the strongest re I at i ve effects on these hea I th prob-

lems. These results lend support to the pol itical economy

framework and cast serious doubts on the previous ergonomic

ana I yses of VDT work s i tuat i ons.
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Chapter I

STATET,lENT OF THE PROBLEI,I

Video display terminals (VDTs), also referred to

as CRTs (cathode ray tubes) or VDUs (visual display units),

are computerized keyboards attached to television-like

screens. VDTs are based on the principles of microtechnology

and thus are part of the current technological revolution in

evidence particularly in our modern offices.

l,/ith the ¡ntroduct ion of VDTs into of f ices in the

1970s there was found increasing numbers of workers report-

ing various health problems. Due to the relative ilyouthil of

VDTs as new types of office equipment the state of knowledge

about their non-radiation health effects is still necessari-

ly in its infancy. The long-term effects of VDTs are pres-

ently unknown, however, in the short-term they may contrib-

ute to visual, musculoskeletal and stress problems.

Previous research has found that more VDT workers

than non-VDT workers report these problems and the frequency

of recurrence is usual ly greater for VDT workers (e.g"

Dainoff, ì980¡ Smith et al", 1980¡ t.lurray et al,, l98l;

Sm¡ th et al ., l98l ¡ cLc-LESc, t982) . I r i s the conrention

here however, that it is not specifically the VDT equipment

itself, but how it is uti I ized, in the office labour pro*
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cess, which is resulting in the observed health probìems

among VDT workers. lt has been found in some investigations

that some groups of non-VDT workers report the occurrence of

these health problems almost as often as some groups of VDT

workers (e.g. Binaschi et al., 1980; Smith et al., l98O;

Smi th et al ., ì981; CLC-LESC, 1982) and furrher, that there

i s var i at i on i n the occurrence and/or frequency of recur-

rence between groups of VDT workers (e.g. El ias et al.,

1980¡ Ghiringhet I i, 1980; cLc-LEsc, lg82).

Those groups of non-VDT workers which experienced

high incidences of health problems h,ere mechanized workers

whose main function was machine operation, generally, to the

exc I us i on of other tasks. The groups of VDT workers wh i ch

reported relatively low incidences of health problems tended

to be the professional workers (e.g. computer programmers)

whose primary function was not essential ly VDT operation.

These results tend to indicate that jobs whích are highly

special ized and involve the singular function of machine us-

age (whether mechanized or VDT) wi I I promote higher occur-

rences of hea I th probl ems.

Jobs which are special ized in function or ration-

alízed are usually also repetitive and routinized, l.Jork

which is highly rational ized and al Iows the worker I ittle

control over the work process can be al ienating and/or

stressful. 0ther factors such asi the physical character-

istics of the VDT equipment, characteristics of the workers,
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workstätion design factors and environmental factors may add

to the health problems of VDT workers, but the central prob-

lem is reìated to how the work is organized.

f.luch of the prev ious research on the impact of

VDTs primari ly attempted to find out whether VDT operators

were indeed more I ikely to experience health problems than

non-VDT workers (i.e. these were used as control groups) 
"

There was often a tendency, especial ly by managements, to

deny any problems exist ini tial ly and this is partial ly at-

tr¡butable to the commonìy held bel ief that office work, es-

pecial ly in comparison to industrial work, is not hazardous

to workersr health (e.S. Lambert, 1980; Del'latteo, l98l;

cLc-LESC, l g82) .

Another reason for the in¡t¡al denial of health

probìems among VDT workers is that there are often no relia-

ble objective medical tests, particularly for visual test-

ing, which can substantiate workersr reports of health prob-

lems (e.g. Bedwell, 1978; Cakir,1978; Stewart, 1978(l),

1978 (2) ; Stone , 1978; Dai noff, l98o) and therefore,

subjective reporting by the workers must be rel ied upon"

However, according to Fortin, these subjective reports¡¡are

usually active reflections of the objective reality
(ì983:3)".

The emphasis here on the non-radiation health ef-

fects of VDTs does not exc I ude the poss i b i I i ty that there
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may be rad¡ation effects as wel ì. However, radiation testing

requires the use of precise scientific instruments by ex-

perienced special ists. Evidence to date indicates that

where VDTs have been tested their radiation emissions (ion-

izing and non-ionizing) have been below acceptable stan-

dards, âlthough, research in this area is sti I I considered

inconclusive (e.g. Purdham, 1980) .

Recently, the Federal Health Department (Winnipeg

Free Press, .|983) has announced, after testing the radiation

emissions from VDTs, that the emissions arerrminusculerr or

'rnon-existentrr, and therefore, they should not be harmfuì to

those using them. Notably, the statements made were based on

the testing of VDTs for radiation emissions and no tests,

understandably, were carried out directly on human operators

and their health.

The long-term effects of low leveìs of radiation

exposure are not yet known (e.S. Province of 8.C., l98l),

The radiation factor may be an unknown component of varia-

tion in the study of non-radiation effects. Del,latteo (1983),

for example, suggested that various symptoms of stress may

actual ly be due to various low frequency radiation emissions

from VDTs.

Another consideration in looking at VDT workers'

health problems is that these problems may also be partially

---l-À-i 
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h,ork (e.g. family life, etc.). The quality of their I ife in

general, and not just the quality of their working life, is

of importance in assessing their heaìth problems. However,

the concern in this thesis is to specifically determine the

impact of work on workersr health.

The major objective of this thesis is to construct

and statistical ly test multivariate models which attempt to

explain the incidence of heal th complaints among workers who

uti I ize VDTs. None of the previous research has sought to

simultaneously expìore the multiple and interacting factors

operating in the VDT work situation. lt is probable that

prior research results are confounded by the numerous relat-

ed factors not statisticaì ly control led. The purpose is to

go beyond the preliminary research done in this area and

demonstrate the roìe of VDTs, relative to other factors op-

erating in the work setting, in the occurrence of workersl

hea I th prob I ems.



Chapter I I

THEORET I CAL FRAI4EWORK

2.1 INTRODUCTION

l'lost of the previous research on VDT usage and its

effects has not been guided by theory. The research was es-

sential ly expìoratory and was initiated due to the increased

frequency of health complaints reported among VDT operators.

There are two specific groups of researchers which have been

concerned wi th VDTs and thei r heal th effects: l) ergono-

mists and 2) occupational health and safety (often union or

government) researchers. The majority of research has been

done by European ergonomists.

Both ergonomists and occupational health researeh-

ers r^rere eclectic in their approaches as each borrowed

aspects of different seienees in their studies of VDT health

effects (i.e. epidemiology, psychological/occupational

stress, etc.). The methodoìogies used by occupational

health researchers and ergonomists were very simi I iar if not

identicaì. However, because both of these groups tend to

ignore the historical origins of the transformation and deg-

radation of work in capital ist societies, they often blame

the equipment and its design as the major source of workersr

6



heal th problems, rather than

equipment is to be used.

7

those who dictate how the

The capital istsr focus has been on profit and con-

trol issues and I ¡ttle concern has been directed, unti I re-

centìy, towards the possible negative effects on workersl

health from VDT usage. ln captalist systems, profit/produc-

tivity issues take precedence over health and safety issues

(Krause, 1977; Berman, .|978) and the workers' health is of-

ten sacrificed in the relentless pursuit of profit. Cherno-

mas explained that rr(t) ne requisites of capital accumulation

as they affect the process puts workersrhealth directly in

oppos¡tion to the amassing of profits and the reproduction

of capitalist social relations in the work place (1982:69)".

The contention of managements and governments gen-

eral ly with regards to VDT usage has been that these prob-

lems are not insurmountabìe if ergonomic principles are ap-

pl ied. Ergonomic or Ihuman engineering" as defined by

Shephard is the:

scientific study of man and his work, including
not only the methods of improving efficiency, in
the usage of both body and tools, but also the in*
teractions between man and machines, and the vari-
ous anatomical, physiological and psychological
impì ications for man in a working environment
( l97l+: 3) .

Ergonomists have concerned themselves with the design, im-

plementation and usage of VDTs (Stewart, 1978 (l)). However,

ergonomics has been in the past principally a tool of man-

agements (Shephard, 197Ð .
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The primary aim of ergonomics is to faci I itate

greater worker productivi ty. Stewart (1978 (l) ) observed that

the health effects of VDTs could prove counterproductive.

Health issues then are of concern because they may uìtimate-

ly affect worker productivi ty. Ergonomists recommendations

for solutions are necessari ly structural ly I imi ted by the

nature and organization of work in a capital ist society, as

wel I âsr profit considerations. lf ergonomists are con*

strained within the parameters of profit maximization' it is

probabìe their answers to the problems can only be 'rpatch-

workil solutions (Krause, .l977). This is apparent as many VDT

ergonomic solutions have been uti I ized yet the workers'

health probìems sti I I persist.

l'lany of the publ ished statements warning of the

negative health effects of VDT usage have been put out by

various unions (e.s. Lambert, 1980; AFL-cl0,CLC, l98l; De-

l,latteo, ì 981) . Government occupat i ona I hea I th and saf ety

agencies (e.g. NI0SH) have also been actively involved in

the VDT issues. Generalìy, these groups have noted four or

five reasons for these health problems such as: VDT equip-

ment design, office I ighting problems, workstation design

problems, organization of work, poor machine maintenance and

ocular problems (e.g. NYCOSH, l98O; Purdham, 1980; Def'latteo,

l98l) . These inf ormal I ists ìr.,ere presented as suggestive of

problem areas in VDT workplaces. There have not been any

--!-l !- .-L!-L !L- 
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The pol i ticaì economy theory, which provides a

broader structural understanding of work in capital ist soci-

eties and how it has varied historicaì ly, faci I itates specu-

lation on potential primary causal factors at the individual

ìevel of analysis.

2.2 THE POL IT I CAL ECONO¡4Y OF WORK

According to Karl l,ïarx, in Capilal (Volume l), the

driving force motivating capital ist production is the desire

to accumulate capital. Capital accumulation is ilthe cycle of

investment of prior profits, organization of production,

sale of produced commodities, realization of profits (or

loss) , and rei nvestment of new prof i ts (Edwards , 1979: l5) ".

Capi tal i s compr i sed of two major el ements: l)

variable capital or labour-power and 2) constant capital or

the means of production (materials and instruments of pro-

duction) . ln the labour process, through the interaction of

labour-power and the means of production a commodity is pro-

duced. The labour-power of the workers is rrcrystall izedrr in

the commod i t i es they produce.

Surplus value is extracted by the capital ists in

the labour process through the exploitation of labour; the

appropriation of unpaid Iabour. Surplus value is the return

to the capital ists from the sale of commodities over and

-L^-,^ 
!L^ 
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I t is only the variable (productive labour) compo-

nent of capital which can expand itself in the production

process, not the constant capi tal . Labourers' wages are

based on their needs to reproduce themselves and to subsist

and not on their productivity. The capital ists have the

ability to appropriate unpaid ìabour because of their legal

and contractual rights as owners of the means of production.

The capitalists' focus on capital accumulation

juxtapositioned with workersrrwho have their own interests

and needs and who retain their power to resist being treated

l ike a commodity (Edwards, 1979:12)", has resulted in a fun-

damental struggìe between workers and their employers. As

Chernomas remarked, "(i)t is the ebb and flow of this strug-

gle between classes that helped to establ ish the standards

of living and the physical and psychological conditions of

the workplace of capitalist society (1982:31)".

The changes in strategies to control confl ict are

to a large extent the explanatory roots of the h¡storical

transformation of labour (productive and nonproductive) uR-

der capital ism. lt is important to view the historical

transformation of both productive and nonproductive ìabour

in order to understand labour today. Control techniques de-

veloped for one type of labour were used, if successful' to

eventually control other types of labour.
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Edwards (.|979) studied American workplaces and de-

scribed the predominant types of control strategies used in

each stage of capital ist development. New control techniques

were developed with each new crisis which erupted in the

workplace. Control, as defined by Edwards is "the ability of

capital ists and/or managers to obtain desired work behavior

from workers. Such ability exists in greater or lesser de-

grees, depending upon the relative strength of workers and

the i r bosses (1979: I 7) " . The var i ous types of worker con-

trol developed historically function to I'contain'r conf ìict

due to worker resistence and to tip the balance of power to

favour the capitaì ists.

Control then for Edwards has tuJo separate but not

mutual ly exclusive dimensions: l) the abi I ity of capital ists

to prevent workers from col lective action which also affects

2) their abi I ities to control the work process to ensure

productivity. Edwards del ineated three major types of con-

trol: l) simple nonstructural (¡.e. entrepreneurial or hier-

arch i cal ) , 2) techn i ca I structural and 3) bureaucrat i c

structural.

I n order to ensure worker productivi ty the capi -

tal ists attempt to gain complete control over the labour

process. During the nineteenth century, in the early stages

of capital ist development, simple overt direct (nonstructur-

al) controls were effective since workplaces were sti I I

small enough that the capitalists and a small group of as-
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sistants could efficiently regulate the labour process. ln

these early years, the workers were often ski I led craftsmen

brought together by the capitalists into the workpìace.

These workers possessed most of the knowìedge about produc-

tion and they could not be easi ly replaced, and this tipped

the balance of power in their favour.

I n order to i ncrease product ivi ty and to wrest

control away from the workers, the capital ists began to di-

vide work processes into distinct components (i.e. rational-

ization of the work process) . As wel l, mechanized production

techniques were introduced into workplaces. As workplaces

grew in size hired foremen were used to controì the workers.

With the íncreased division of labour and use of

machinery, workers performed simpl ified tasks. The workers

lost thei r conception of the overal I work process. þJi th less

skills required to participate in the production process and

thsrefore, less traíning, workers could be more easi ly sub-

stituted. The workforce was homogenized and troublesome

workers could be replaced with workers from the reserve army

of unemployed. During this time there hras a labour surplus

due to: immigration, urbanization and the use of minority

group members (¡.e. Olacks).

However, simple mechanization and rational ization

had limited control capabil¡ties as much of the power rested

with the hired foremen. ln the late nineteenth century and
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the ear I y twent i eth century, w i th the advent of monopo I y

capitalism and its tendency for economic concentration,

there ìârere even I arger masses of workers and h i red bosses to

contend wi th.

Other forms of control were being experimented

with at that time (i.e. welfare capital ism, company unions

and scientific management). These early experiments proved

unsuccessful general ly in circumventing worker unionization,

although, some of the more useful aspects of these experi-

ments were retained. The capital ists learned from these ex-

per i ments:

that control must emanate from a legitimate over-
all structure, that it must be concerned with the
work i tsel f, that jobs must be def i ned prec i sel y
on the basis of managementrs control over speciaì
knowledge, that there must be positive rewards for
proper work, and that management itself, especial-
ly foremen, must also be subjected to systematic
control (1979: I l0) .

Technical structural controls came to be the pre-

dominant form of control uti I ized with production workers.

Technical control is characterized by the total automation

of a production process resulting in continuous flow assem-

bly I ines. tlorkers are stationed at a particular point on

the assembly line, work comes to them at a steady pace and

they cannot pause without fal I ing behind in their work and

disrupting the entire process. l'/orkers have little time to

-- ^-i !L ! 
- - 
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(s) truggle bethreen workers and bosses over the
transf ormat ion of labor pov'rer into I abor was no
ìonger a simple and direct personal confrontation;
now the confl ict was mediated by the production
technology itself. Workers had to oppose the pace
of the .l-!Æ, not the (direct) tyranny of their
bosses (authorsr i tal ics) (Edwards, 1979: I l8) .

and,

lnstead of control appearing to flow from boss to
workers, control emerges from the much more imper-
sonal trtechnology" (Edwards, 1979: 120) .

Foremen no longer initiated and directed the work

process, they became overseers, monitoring the workers and

they could not ilbe held personal ly responsible for the op-

pressiveness of the production process (Edwards, 1979:.l20) ".

Recently, the introduction of computers into continuous flow

systems has finely honed the capabilities of control with

complex feedback systems.

Technical control was not sufficient to effective-

ly control production workers. The interdependence of aì ì

the work tasks presented problems. lf a smal I number of

workers in a factory went on strike this could bring the

whole operation to a stand sti I l. Bureaucratic control tech-

niques have been increasingly used to compensate for the de-

ficiencies of technical controls.

Bureaucratic structural controls were developed in

the post Worìd War ll era to control nonproductive office or

white- collar workers. The number of these types of workers
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dramatically increased due to: the growth in productive ac-

tivities which required a parallel growth in the supportive

nonproduction workers, to facilitate the realization of sur-

plus value; intra-class competition encouraged the growth of

advertising and marke|uing/ sales departments; the growth in

government bureaucracies; and the growth of white-col lar in-

dustries (e.S. banking, etc.). 0ffice workers have been la-

bel led non- or un-productive workers since they do not cre-

ate surplus value. However, as Cromptom explained:

as labour it (unproductive labour) will be subject
to simi I iar constraints as productive labour- i.e.
discipl ined and organized in order to achieve its
maximum ut¡ìization. lndeed, as the empìoyment of
such labour ultimately constitutes a drain on the
process of accumulation, unproductive labour may
be subjected to more pressures than productive la-
bour... (authorrs ital ics) (lglg:405) .

Bureaucratic control is hierarchical control which

has been institutional ized into a formal and rigid system of

organizational rules. The concept of rrcareerrr was developed

and each job was specifically described and the means to ad-

vance up the career ladder brere specified. Employees who

demonstrated loyalty to the firm and an ability to conform

to the rules could expect to advance in their jobs.

lmportantly, bureaucratic controls served to regu-

late the hired supervisors, as they too were confined by or-

ganizational rules and pol icy. Workers were no longer sub-

j ect to i ncons i stent treatment by the i r superv i sors 
"
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t i ons of management
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rrattempted to routinize all the func-

(Edwards , 1979: l 3l) ".

Bureaucratic controìs were successful in separat-

i ng workers, and thereby preventi ng col lective action, by

instituting hierarchies of jobs. Each job was clearly de*

fined as different from other jobs and different salary lev-

els were assigned. This type of structure promoted an indi-

vidual istic orientation if workers expected to advance up

the hierarchy. Workers which displayed loyalty to the com-

pany with: a strong adherence to company rules, dependabil i-

ty and had internal ized the goals and values of the firm,

were rewarded wi th upward mob i I i ty and job secur i ty.

Bureaucratic controls seem to be the best controls

developed to date. This type of structural control however

is not without problems (i.e" industrial democracy, quasi-

fixed wage bi I ls, increasing government intervention, etc.)

for the capital ists, since the underlying contradictions of

capital ism are unresolved. Edwards noted that:

Bureaueratic control has created among American
wsrkers vast discontent, dissatisfaction, resent-
ment, frustration, and boredom with their work
(1979:154) .

and,

Rising dissatisfaction and al ienation among work-
ers, made ex i gent by the i r greater job secur i ty
and expectation of continuing employment with one
enterprise, create problems for employers, one of
whieh is reduced productivity (1979:154).
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Today both bureaucratic and technical controls, as

wel I as remnants from other ,less successful control strat-

egies (i.e. welfare capitalism, scientific management and

company unions) are all being used to control both produc-

tive and nonproductive workers in large organizations. ln

general, control over the labour process has deveìoped his-

torical ly from overt direct nonstructural control to covert

i nd i rect structuraì control . Control has become i nvi sabl y

embedded in the technical and social structures of large

modern corporations. ln this disguised form, it appears, on

the surface at least, that the equipment in use or the bu-

reaucratic ruìes in force are the oppressors of workers, not

the capi tal i sts themselves.

2.2.1 The Transformat i on of Off i ce Work

Cleri cal/off ice work, in the nineteenth century,

hras a multifaceted occupation which involved a variety of

tasks (Lockwood, .|958; Braverman, .l974). 0ffice workers were

originally a very small component of an organization. They

performed pr imar i I y manager i aì or ass i stant-to-the-owner

functions. The majority of the workers were male. The work-

ers often initiated a work project and fol ìowed it through

to its completion. As Braverman described it:

Clerical work in its earl ier stages has been I ik-
ened to a craft .". Although the tools of the
craft consisted only of pen, ink, other desk ap-
purtenaRces, and writing paper, envelopes, and
l edgers, i t represented a tota l occupat i on, the
object of which was to keep current the records of
the financial and operating conditions of the en-
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welì as its relations with the
(197\|298-29Ð .

Their major function was to transfer and appropri-

ate surplus value for the capital ists. Office work was con-

s idered to be menta I work . v'rh i te-col I ar workers were the

elite workers who never dirtied their hands in physical la-

bouring. They were usual ly wel l-educated, received good sal-

aries (especial ly reìative to blue-col ìar or productive

workers) and they were often guaranteed a job for life. They

tended to loyally identify with the owners as opposed to the

production workers. Simple entrepreneurial nonstructuraì

control s were adequate i n control I i ng these workers (fa-

wards, 1979) .

As the number of white-col lar workers increased in

the twentieth century, with the advent of monopoly capital-

ism, there was, according to Braverman' a new class of of*

fice workers in evidence. The sharp distinction between

blue- and white-col lar workers was blurred as the office be-

came a factory and the office workers were proletarianized.

0wners strove to maintain control over the massive

processing of paperwork. As Braverman remarked, "(a)s in the

factory, the solution to the problem was found first in the

technical division of labor and second in mechanization

(lglt+:312) ". There uras a transf ormat ion and degradat ion of

off i ce work i n the twent i eth century 
"
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Braverman (lgZl+) observed that scientific manage-

ment and its principles had a great impact on office proce-

dures and a grave effect on the workers. Frederick W. Taylor

developed the idea of scientific management in the late nin-

teenth century. lt rris an attempt to apply the methods of

science to the increasingly complex problems of the control

of labor in rapidly growing capitalist enterprises (Braver-

man, \974286) ¡'. lt involves primarily the division of la-

bour into minute components, through such means as time and

motion studies, in order to give management complete knowì-

edge of the production processes, and thus, control. Scien-

tific management techniques were first used to controì pro-

ductive labour but they began to be appl ied to offices in

the beg i nn i ng of the twent i eth century.

Although the ideal office, âS conceptual ized by

Taylor and his fol lowers has probably never been real ized in

practice, the principles of rational ization and machine us-

age to wrest control away from the workers are clearly in

evidence in modern offices. llodern versions of scientific

management, because of the "bad odor of the namer' (Braver-

man, 1974)- of scientific management, have become euphemisti-

cal ìy known as ergonomics and management consulting.

As the mass of paperwork grew in volume, rational-

ization of work, through the increased divísion of labour,

separated the multiple tasks of a work process and relegated

them to different individuals. Entire departments in an or-
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ganization became responsible for these separate functlons

and office workers became very special ized . Braverman ob-

served that:

-in fact, even more easily than in manufacturing
processes- the work of the office is analyzed and
parcel led out among a great many detai I workers,
who lose all comprehension of the process as a
whole and the policies which underlie it
(1974:314).

l,/ith specialization, the off ice workersr work be-

comes standardized, repeti tive and routine. The work is

standardized such that the workers can execute a task with

I i ttle thought; there is the rrseparation of conception from

executionrr (Braverman, 197Ð. The drive for increased con-

trol over the labour process is assured by removing the sub-

jective aspects of work from the worker.

tJi th the growi ng numbers of managers requi red,

even their functions become part of the labour process, and

therefore, needed to be control led. Bureaucratic structural

controls were instituted, especially in the post I.Jorld War

I I era, to control not just the workers but the managers as

well (Edwards,1979). Notably however, long before bureau-

cratic controls l^rere instituted, off ice mechanization had

been proceeding at a rapid pace particularly in the larger

corporat i ons.

The rationalization of work facilitates the use of

machinery to perform these simpl ified tasks. As Thackray re-
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marked, 'r (t) here i s no more eff i c i ent i nstrument of controì

from the top than machinery (1980:98)". Further, according

ro rhe lL0:

l,lechanization, and to a much greater extent auto-
mat i on (computer i zat i on) , offer the management the
promise of greater speed and accuracy in routine
office operations; more rapid' compìete and accu-
rate information concerning every phase of the un-
dertaking, and, above al l, a reduction in clerical
costs (Part I I l, 1960:366) .

Different types of machines (i.e. mechanization) have been

used in offices since the 1890s uut it was not until the

post t.lorld War I I period that electronic computers (i.e.

computer i zat i on) began to be adopted for off i ce tasks ( I L0,

Part l, 1960).

The dr ive for i ncreas i ng control and cost eff i -

ciency made the eventual introduction of computers into of-

f ices inevi table. Wi th computers, the rational ization of

work progresses even further. I'lental operations are taken

over by the computer (110, .l960; Braverman, l97l+). This re*

sults in what Thackray (1980) described as rrmental ly steri le

workers¡r.

l,lann and Wi I I iams (t970) observed in their re-

search, that wi th the introduction of EDP (electronic data

processing), many of the organizationaì rules and pol icies

could be programmed right into the computer system and this

ultimately restricted individual decision making. This al-

lswed for centraì ized and standardized decision making which
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increases upper managementsr control over the labour pro-

CESS.

The increasing use of computers, which reduces of-

fice workers to semi-ski I led machine operators performing

simpl ified tasks would help to aì Ieviate the probìem of qua-

si-fixed wage bills in firms. Phillips and Ph¡llips remarked

thatrr(o)ffice costs now run from around !0 per cent of to-

tal operating costs for major U"S. corporations, up to 75

per cent of costs for the financial industry and government.

Wages account for 8O per cent of these off i ce costs

(lgg¡: I l0) ". They further explained that employers had to

either reduce wages or to increase productivity to ensure

greater profitability. Since wages could not be easily re-

duced, the introduction of neh, computerized equipment was

the best solution. Employers are then able to reduce the¡ r

overal I wage bi I ls since the total number of workers re-

quired is often ìess and, if not less, those who do work

have loÌ"rer status semi-skilìed jobs and, thus, lower wages.

These workers would beeome more easi ly expendable and sub-

stitutable and this serves partíal Iy to controì the workers"

Another factor, noted by Braverman i s " (t) he sex barr i er

that assigns most office jobs to hromen, and that is enforced

by custom and hiring practice, has made it possible to lower

þJage rates in the clerical category, .o. ,below those in any

category of manual labour (197\t353)".
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With the historical transformat¡on of office work

there was the concomitant transformation in the sex composi-

tion of the office labour force. There occurred what has

been labelled the rrfeminizationrr of the off ice clerical la-

bour force (Davies, 197Ð. Clerical/off ice work which was

historicaì ly male work has become progressively, in the

twentieth century the domain of women workers (Lakewood,

1958; Braverman, 197\; Davies, 1975; Armstrong g Armstrong,

1978; Phillips E Phillips, 1983).

According to Canadian statistics reported in Phil-

I ips E Phi I I ips (lgA¡), in l90l women comprised 22.1 per

cent of the clerical workers and this had risen to 78.4 per

cent by 1980. Women are increasingly taking over the des-

ki I led, l9w paying, low status jobs created by rationaliza-

tion and mechanization/ computerization of offíce work. lt

is evident that women workers will be those most affected by

the micro-chip revolution now occurring in our offices. VDT

usage and its possible health effects becomes, aìthough not

exclusively, a womenrs issue.

VDTs are computerized keyboards attached to tele-

vision-l ike screens. VDTs, which began to be introduced into

offices in the 1970s (Province of 8.C., l98l), have al lowed

for radical changes in the office labour processes.. VDTs

have been introduced into all areas of office work. They are

very versati le equipment as they can be used as I'graphic,

data- and word- process i ng systems (Prov i nce of B. C. ,

ì98l:t),'.
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Potentiaì ìy al I departments in an organization

could be interconnected by VDTs leading to an automated sys-

tem. Dainoff et al. stated that rrthe appearance of VDTs is

indicative of a growing trend toward automation of office

procedure (.l981:421)". 0riginally , it was only the accounts

and sales departments which were computerized (Thackray,

1980) and now VDTs al low also for the computerization of

words.

l.lord processing is a cìassic example of the ra-

tional ization of work. Word processing is essential ly a task

that al I secretarial workers have performed (e.S. typing

ìetters, etc.). - However, today the term is appl ied specifi-

cal ly to the types of VDT equipment uti ì ized to perform

these tasks.

Secretarial work was originaìly composed of two

general functions: l) correspondence and 2) administrative

support. Theso two functions are often separated with the

introduction of VDTs into offices (Braverman, 197\z Russel l,
.l978). One group of workers wi I I be responsible only for

word processing and another group is concerned only with ad-

ministrative support (e.S. ansbrering telephones, etc.). As

l,lakower descr i bed:

Secretaries who once handled a letter from dicta-
tion to transcription to final copy to mailing may
find themselves simply transcribing notes - or as-
sembl ing preprogrammed paragraphs - onto VDTs for
six or seven hours per day, Vúhi le the other tasks
are nanei leei þy otRcr r Re¡ rv rdua is Õn f,ne urorÕ-pro-
cessing assembly line (1981:98).
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ln large organizations these functions wi I I be

central ized into physical ly distinct departments. This im-

pl ies a complete reorganization of the office and the office

work processes. The central ization into word processing

pools is to ensure employers greater control and to maximize

their investment in the equipment by allowing for continual

usage. This aìso chains word processing operators to their

terminals and enhances the chances that these workers wi I I

suffer ill health effects. Notably, managers themselves are

not too receptive to the idea of word processing pools as

many lose a source of prestige, their own personal secre-

tary.

2.2.2 Alienation

l,larx utilized the concept of alienation to de-

scribe and explain the devalued condition of humans in a

capital ist society" He wrote his ful lest explanation of this

concept in 1844 in his Economic and Philos-qpllþal 4e!g-

scriprs (t971).

Labour loses itself in the process of production

(i.e. objectification and external ization of humans in

their product) and due to appropriation of the product by

the property owners, labour is al ienated from its product.

What the propertyless workers give of themselves in their

I abour i ng, I essens them as human be i ngs. As ltlarx remarked

"(w)hat the product of his labour is, that he is not

(1971:135)".
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The consequences of performing al ienated labour

are that humans are further al ienated: from themselves, from

thei r rrspecies-beings" and from other humans. Al ienation'

according to l'1arx, is an economic f act of capital ism.

Since the product is eternal ized labour, owned and

domi nated by the capi tal i sts, I abour consequent I y becomes

al ienated from itself (i.e. self-al ienation) and powerìess.

The worker, according to Harx, ¡rdoes not confirm himself in

his work, he denies himself, feels miserable instead of hap-

py, deploys no free physicaì and intellectual energy, but

mortifies his body and ruins his mind (19712137)". Thus, âl-

ienated work affects humans physical ly, intel lectual ly and

emotionally.

Those characteristics of humans which distinguish

them from other animals are lost in a capitalist society in

the labour process. Since the labour process is owned and

controlled by others, the workers are not allowed to freely

express themselves, ¡t is no longer a conscious creative en-

deavor, and so' humans are alienated from their very essenee

or "species-being". VJork becomes instrumentaì and compulso-

ry, a means to sustain physical existence; it has become de-

human i zed.

Finally, the end result is humans are alienated

f rom their f el low men" lilarx does not go into details as to

the consequences of this for society although it is probable
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it will lead to isolation. Some theorists have used Durk-

heimrs concept of anomie to explain this aspect of al iena-

tion. They expect there to be a lack of community and, con-

sequently, a state of normìessness (e.g. Blauner, l97O;

Faunce, 1970¡ Seemans, 1970; Shepard, l97l).

That labour wi I I be al ienated in a capital ist so-

ciety is a necessary truth or maxim for l'larx, although' the

degree of alienation will vary hrith the extent of capitaìist

development. Advances i n productive technology, wi th i ts

concomitant increasing controì over the labour process by

the capital ists, wi I I be accompanied by increasing worker

al ienation. Further, the more labour produces for capital '
the greater the power of the capital ist. ltlarx explained that

"the misery of the worker is in inverse proportion to the

pourer and size of his production (1971:.|33)".

There has been considerable theoretical specula-

tion as to the causal reìat¡onship between automation and

al ienation. Some theorists would suggest that automation

causes alienation (e.g. Sheridan, 1980). Other theorists in

this area have presented the hypothesis, in contradistinc-

tion to llarx, that workers in automated systems will not be

al ienated, or if al ienated, they wi I I be Iess al ienated than

those working in mechanized systems (e.g. Blauner, 1970;

Faunce, 1g7O; Seeman, .|970¡ Shepard, 197 l; Timmins, 197Ð.
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These theor i sts wh i ch propose th i s hypothes i s are

usual ìy working from a social psychological perspective

rather than a pol itical economy one. They attribute the re-

duction of al ienation in automated systems to the job en-

largement and rotation possibi I ities in automated systems

which are thought to be beneficial ways of organizing work"

This hypothesis has been tested on groups of blue-collar and

whi te-col lar workers (e.g. Shepard, t97l) .

As previously noted, few office workers work in

continuous flow systems and thus, this debate is of little

rel evance to the present thes i s. Th i s I i terature does how-

ever demonstrate the d¡fficulty in grasping the somewhat

vague, amorphous concept of al ienation, and therefore, the

problems of operationaì izing it become apparent in reviewing

the empirical I iterature.

A large part of the empiricaì tradition surround-

i ng the concept of a I i enat i on stems from Seeman' s (l 970,

1976) non-l,larx i st conceptua ì izat ion of th i s concept. Accord-

ing to Archibald 'r (t) he problem with al I to (sic) many Flarx-

ists who have written about aì ienation, , is that they

have disregarded comparative research, leaving the field

open to distortion prone non-llarxists (1976:70)". The empir-

ical studies which have followed Seeman's framework (Nigh-

tingale ê Toulouse, 1978; Shepard, l97l) usual ly involve

surveys ín which workers subjectively describe their work

and from these descriptions workers are assumed to be more

or less al ienated.
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Th i s seems to be a general probl em i nherent i n

most of this literature (Geyer ê Schweitzer, 1976; Kasl,

1978i Schweitzer, l98l; Anthony, .l982), ãlthough some re-

searchers have attempted to overcome these problems (Nigh-

tingale & Toulouse, 1978). As Anthony explained'r(t)nere is

a fundamental confusion here between the process by which

work overwhelms the worker and the condition it produces in

him (1982:143) ", and further, " (t) he process of al ienation

is explained by certain characteristics in the job and those

characteristics come to stand for the condition of being al-

¡enared by it (I982:I44)".

Some l'larx ist schol ars have reacted to th is trend

in the literature by maintaining that alienation is primari-

ìy an objective structural characteristic of work and not a

subjective individual phenomenon (Schweitzer, l98l) " Al-

though f'larx himself recognized alienation also to be a sub-

jective condition it was not wel I developed by him and, to

date, remains a vague concePt.

Shepard (197.l), for example, did an empirical

study of both blue-col lar and white-col lar workers and the

relat ionshi p between mechanized/autornated work and worker

al ienation. He operational ized a var¡ety of dimensions of

al ienation (e.g. powerlessness, normlessnes, self-estrange-

ment, etc.), hovúever, he confused cause with effect in his

formulations. To capture the variable of powerlessness, for

example, he asked questions such as : rrTo brhat extent can
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you vary the steps involved in doing your job?rr or rrTo what

extent can you i ncrease or decrease the speed at wh i ch you

work?". These questions actual ly onìy describe the work.

Yet, he infers from the workers' responses to these ques-

t i ons, that work wh i ch i s character i zed by I ack of worker

control, automatically, creates in the workers feelings of

powerlessness. He has captured the workersr subjective per-

ceptions or attitudes towards their jobs but not the effects

of work on the workers.

Alternatively, it would seem possible that the ob-

jective conditions of alienated ìabour may be evident, Yêt,

the workers may not subjectively experience al ienation.

This is a poss¡bility that these researchers, such as She-

pard, do not anticipate. lt cannot be assumed that objec-

tive conditions of alienated labour automatically resuìt in

subjective al ienation without empirical testing of both the

objective cond¡t¡ons and the subjective effects.

Some scholars note how l'tarx seemed to have aban-

doned the concept of al ienation in his later writings

(HcCarthy, 1978¡ Schwei tzer, l98l; Anthony, 1982) . Archibald

0976) observed that Flarx concerned himself in his later

writings with the structural phenomenon of commodity fetis-

hism or reification. Schweitzer (198t) remarked on how in

1972 al i enat ion was dec I ared a dead i ssue. However , l'larx i st

and non-l'larxists have continued to use this concept and as

Schweitzer stated 'rthat while llarx may have abandoned the
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term'aìienation', he did not abandon the idea or the funda-

mental questions raised by ¡t (1981:529)",

Labour is rrthe actual human effort in the process

of production (Edwards, 1979:.l2)" and is synonymous with the

h,ord "work". Labour which is alienated is primariìy charac-

terized as work in which workers have Iittle control. As An-

thony explained:

The division of labour entai ls the crippl ing of
mind and body. The separation of inteì I igence as a
special function of the production process and
what we have come to see as the highly special ized
development and extension of management means that
intel I igence is drawn out of work and made into a
function of controì. The progressive withdrawal of
intel I igence from work ends by ìeaving labour cre-
rinized (1982: ì48).

Recent ltlarxist scholars (Braverman, 197\; Cherno-

mas, 1979; Edwards,197Ð tend to use alienation as a struc-

tural concept descriptive of labour. As Schweitzer remarked

about Braverman, for example, "(h) ¡s approach toward a reha-

bilitated treatment of alienation narrows on the specific

condition of the working class and the very history of the

producerrs loss of control over the process of production

(rgBl:528)".

f.lorkers who perf orm work wh ich can be character-

ized as al ienated labour wi I I experience stress (Chernomas,

197Ð " Researchers who i nvest i gate occupat i ona I stress have

iooked at the charaeteristies of work (e.g" laek of worker
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control,

workersl

as stressors, causal of

2.3 HEALTH tN CAPTTALTST s0ctETlEs

Chernomas (1982) provides a theoretical and hi s-

torical I ink between capital ist economic structure and dis-

ease. Each stage of capital ist development can be charac-

terized by the predominance of certain types of diseases3

acute diseases such as tuberculosis and pneumonia, dissemat-

ed the working classes during the period of nineteenth cen-

tury industrial capital ism¡ chronic diseases, for exampìe

heart disease and cancer, plague workers in the tu/ent¡eth

century monopoly capital ism.

He disputes the prominent medical theory which at-
tr i butes d i sease to germs or v i ruses and demonstrates the

roots of health problems to arise from changes in the meth-

ods of capital accumulation. The accumulation process is a

product of the i nteract i ng i nf I uences of workerst res i stance

and capi tal i st competi tion (1982 232) " The struggle between

these two antagonistic forces historîcal ly has produced so-

cial and working conditions which affect individual suscept-

ability to disease.

Although Chernomas takes an hol istic approach to

the incidence of disease, inclusive of social factors (i.e"

air, water and land pollution¡ dietary problems related to

repetitive work, etc.)

hea I th prob I ems .
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the excessive consumption of saturated fats and sugar prod-

ucts, overprocessed foods full of chemical preservatives and

artif icial coloring; urban I iving; etc.), of primary impor-

tance to this thesis, is his description of the mechanisms

of monopoly capitalism and their affects on: work, the work

envi ronment and heal th.

Under industrial capital ism, the emphasis was on

the accumulation of absolute surplus value to create profit

through the direct exploitation of workers (i.e. starvation

wages, long hours of work, etc.) " Workers were drained of

energy and weakened by their long hours of physical toil.

Workers could not afford nutr¡tious food, adequate clothing

or shelter. These factors, in conjunction with poor sanita-

tion and water suppl ies, led to an increased susceptibi I ity

to acute diseases.

As workers began to organize to fight against

the¡r conditions of abject poverty ln the nineteenth centu-

ry, their working and living conditions r^,ere seen to improve

(i.e. through favourable legislation' increased h,ages'

etc.). These changes however reduced the capital istsr abi l-

ity to extract surplus value. Chernomas expìained:

The rtraditionalr means of supplying the grohring
needs for surplus value had been blocked by the
movement below. Capital ists in compet¡tion had to
turn to the k i nds of cost-reduc i ng product i on
techniques that forced the system in a direction
which, .oo , created conditions for chronic dis-
ease. lf surplus value was to continue to become
avai lable given shorter hours and rising real wag-
êsr surpìus value had to grow all the faster by
some other means (1982: I 10) .
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During the transition period to monopoly capital-

ism, in an attempt to reduce production costs and thereby

increase surpìus value' there was the increased uti I ization

of machinery in the production process (i.e. rise in the

technical composition of capital) and, along with the in-

creased rational ization of labour, these resulted in the

condit¡ons for chronic diseases.

Work for both productive and nonproductive workers

became more al ienating. Chernomas asked:

How does al ienation affect the health of the work-
er? A by-product of the separation of control
from execut¡on in the work process is stressr ârì
increasingly recognized component of modern socie-
ty, and chronic disease (1982:41).

Work not only requi res less thought and creativi ty

but it also requires less physical exertion, workers also

become sedentary. The reduction of need for a variety of

phys i cal act¡vi ty i s not accompl i shed wi th the comfort of

the worker in mind, but are the exigencies of capital ist

compet i t i on because any unnecessary movement of the body

tends to diminish output by interrupting the smooth, uniform

flow of labour (.l982:68). lsolation of the workers and the

speed-ups of work further contribute to their stress.

Chernomas also recognized factors

market which may be stressfuì to the workers

cy and unemployment).

in the labour

(i.e. redundan-
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The workplace environment may be too hot' too

cold, too noisy and/or poorly venti lated. There may even be

toxic chemicals present in the off ice environment. As l'ìakow-

er po i nted out rr (t) he off i ce env i ronment threatens i nhab i -

tants with a variety of assauìts from radiants' carcinogens,

mutagens, al lergens, noise, and other components of inade-

quate des i gn (l98l : 1) ".

Al I of these factors contribute to the chronic oe-

currence of stress and the eventual development of disease.

The health problems of office workers did not

erupt suddenly with the introduction of VDTs into modern of-

fices. There is a long history of health problems among of-

fice workers. ln the 1930s the lL0 found in its investiga-

tions of office workers that " (c) lerical workers often

complained of muscular fatigue, backache and other such ills

as a result of the unaccustomed strain of operating machines

(lLO, Part I I l, ì960:352)". There were also complaints

about: nervous tension or stress, eyestrain, frustration and

boredom.

Since these health complaints were not immediately

I ife threatening, office workers' health complaints were

ìargely ignored and were not taken too seriously. Further,

because hazardous office problems do not have an immediate

and dramatic effect but usual ly take years to surface, their

probiems were seen to be not work-related, but due io such

th i ngs as ag i ng (f'lakower , '198'l) .
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The I L0 related office workers' problems primari ly

to the comb i ned effects of rat i ona I i zat i on and mechan i za-

t i on . The I L0 repor ted:

The machines themselves cannot be held entireìy
responsible for the monotony of office jobs' since
even before mechanisation many clerical workers
had been obl iged to perform routine and uninter-
esting tasks, but work of this type became more
frequent as the machines took over more and more
of the menta I operat i ons requ i red by the c I erks 'leaving them purely routine jobs or auxi ì iary op-
erations such as classifying and preparing the
data for the machines to work on. The uniformity
and excessive simpl ification of the work of many
machine operators, the extreme subdivision of
functions whi ch further I imi ts thei r area of ac-
tivity can induce in employees the feel ing of be-
ing simply an unimportant cog in the machine. This
is a difficult situation for workers to accept,
and may have serious psychologicaì and even phys-
iological consequences; (Part I I l,l960z35Ð.

Computerization exacerbates potential health prob-

lems originalìy evidenced with earìier rationalization and

mechanization. Hanagements are alìowed even greater controls

over work with computers. lndividual contributions are more

identifiable, worker productivity can be guaged and errors

can be easily traced" There is a rapid work pace dictated by

the computers (i.e. imposed by management). Jobs which are

boring due to simpl ification and standardization are at the

same time demanding of the workers full attention to detail.

Stress-related heaìth problems became the bain of

office workers" Stress symptoms such as: headaches, fatigue'
-- -1^ 2 -À ! -.-- L-^-ÀL: -- J ? !¡: ^..1¡: ^^çIlZZlneSS, nAUSeAe lllUSClc laLlguc¡ ¡JlEclLlllllg ull I lLulLlsàt



37

depression, anxiety, anger, boredom, irritab¡l ity' nervous-

ness, insomnia, digestive and heart troubles became common

among office workers. As the lL0 explained, these rrsymptoms

may lead to an increased tendency to ilì health' sensitivity

to i nfect i ons, pronesness to acc i dents, and i I I ness such as

stomach ulcers or high blood pressure (Part I I l, 1960:355)",

2.\ SUI'I|'IARY

Political economy theorists (e.g. Braverman, 1974¡

Edwards, 1979; Chernomas, 1982) have provided historical ex-

planations for: why there have been transformations in la-

bour processes in capital ist societies (e.g. strategies to

promote increased capital accumuìation which focus on in-

creased control over the ìabour processes and the labour

force); the exact nature of these transformations (e.g. the

feminization of office work forces, the degradation of work

due to : rational ization, mechanization/ computerization,

etc.) and; the subsequent resuì ts of these tranformations

for the workers (e.S. work-related health problems, etc.).

These theor i sts reveal why previ ous ah i stor i cal researchers

have fal ìen into the trap of blaming the equipment in use

rather than those who control the equipment.

It is apparent that the elements of control, rath-

er than characteristics of any equipment used, are central,

accord¡ng to the pol itical economy framework, in explaining

the occurrence of workersr health problems. ln this thesis'



ona

38

specificattempts were made to test these premises

group of office workers: the VDT workers.



Chapter

REVI EW OF THT

ilt

L I TERATURE

There is a dearth of Canadian and American studies

and these studies were usually approached from an occupa-

tional health and safety perspective by governments and,/or

un ions. l'lost of the researchers used surveys to gather

their data on health complaints, although, some suppìemented

their findings with actual cl inical testing of their sub-

jects. Data related to the potent¡al contributing factors

to workersr health problems, h,ere also gathered through sur-

veys and/or direct observations and measurements, by the re-

searchers, i n the workpì aces.

The three major areas of non-radiation health

probtems studied are: visual, musculoskeletal and stress.

There is a general tendency in the I iterature to examine

these health problems separately. For example, a researcher

may study only visual problems and exclude musculoskeletal

and stress probl ems from cons i derat i on. Th i s research strat-

egy seems to imply that workersr visual, musculoskeletal and

stress problems are unrelated and they have different caus-

es. However¡ âS suggested in Chapter Two of this thesis'

there may be an overall causal factors the performance of

ai i enated I abour "

39
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Visual and musculoskeìetaì health problems can be

the direct result of specific physical stressors. For exam-

ple, physical strain on certain muscles may result in muscu-

lar fatigue or damage, but it may also be manifested in a

var i ety of non-spec i f i c stress symptoms such as genera I

tiredness or fatigue. According to Seyle "(w)hat we actually

see when something acts upon the I iving body is a combina-

tion of stress and the speci fic actions of the agent

(1956:43) ".

It is probable that stress symptoms will coexist

with visual and musculoskeletaì problems and this has been

evidenced i n some previous research studies (e.g. Dainoff,

ì980; Smirh et al ., l98o; l,turray et al., l98t; Smith et al.,

ì98.l; cLc-LESc, 1982) . El ias et al. (.l980) suggested these

interrelationships between stress and other health problems

are due to similiar sources such as job content.

ln the empirical literature, it has been generally

recognized that the type of work performed is the major cau-

sal factor related to stress and musculoskeletal problems"

These findings lend partial support to the pol itical economy

framework which suggests that the performance of al ienated

labour will be the primary cause of workersr health prob-

lems. However, in the study of visual problems' ergonomic

researchers have emphasized VDT design flaws.
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The foì lowing discussion of workersr health com-

plaints and their causes is divided into three major sec-

tions: 3..|) visual probìems, 3.2) musculoskeletal problems,

and 3.3) stress problems.

3 I VISUAL PROBLEI'1S

It has been suggested that VDTs may have their

greatest impact on workersr eyes (e.g. AFL-C10, CLC, l98l;

Del,latteo, l98l ; Rosenbaum, l 98l ; Charbonneau, 1 982) . Recent

empirical evidence has demonstrated that more VDT operators'

than non-VDT workers, report symptoms of eyestrain (astheno-

pia) and/or visual fatigue (e.g. Cakir, 1978; Ghiringhelli,

l98o; Laubìi et al., 1980; Rey et al., l98o; Smith et al.o

l98o; Dainoff, l98l; l'lurray et al., l98l; Smith et al.,

ì98.l; CLC-LESC, 1982). However, there has been found to be

variations between groups of VDT workers (e.g. Cakir, 1978;

Elias et al., l98ol Laubli et al., l98o; Smith et al., 1980;

sm¡ rh et al ", l98l; cLc-LEsc, .l982) and, as wel l, some

groups of non-VDT workers have reported almost as great oc-

currences of visual problems as some groups of VDT workers

(e.g. Laubì i et al., l98o; cLc-LESc, 1982) . These findings

suggest that ¡t is not onìy the VDT equipment which is con-

tr¡buting to VDT workersrvisual problems.

Eyestrain, as defined by Heaton, is 'tthe symptoms

experienced by a person who strives to see (1968:25.l)".

Some of the possible symptoms of eyestrain are: headache,
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ach¡ng eyes, irritation and itching of the eyes, red or wa-

tery eyes, hot and dry eyes' diff¡culty in focussing the

eyes, and blurred vision (e.g. Heaton, 1968). Further, ¡t

is not just the occurrence of eyestrain which is of concern'

but also the frequency of that occurrence. As Dellatteo re-

marked " (w) hi le occasionaì eyestrain may be a minor prob-

lem, its dai ly or chronic occurrence may cause deterioration

of vision (1981:39)". Visual fatigue, due to t¡red eye mus-

cles, is not essential ly a symptom of eyestrain, âlthough

visual fatigue can lead to the development of eyestrain

(e.g. Heaton, .l968).

Grandjean (1969) noted that with visual fatigue

there have been evidenced decreased visual acuity, accommo-

dation and convergence.

Dainoff (1981), in his review of the I iterature,

found evidence of correlations between visual fatigue and

objectlve cl inical measures of visual acuity' accommodation

and convergence. Visual acuityr or the abi I ity to d¡scern

specific shapes or fine detai I ' is seen as reìated to the

functioning of the eyes' lens and retina.

Convergence and accommodat i on are i nter re I ated

visual functions (e.g. Stewarto 1978 (2)). Heaton defined

convergence as t' (t)he coordinated movement of the two eyes

towards fixation of the same near point (1968:313) "" Accom-

modation, according to Heaton, is " (t)he adjustment of the
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power of the lens of the eye necessary to see at varying

distances (.l968:31 ì)rr. Convergence on an object by the

eyes, uses the extrinsic eye muscles (e.g. Shephard, 197Ð,

Accommodation (near or far) on an object requires the use of

the intrinsic eye muscles (e.g. Shephard, 197Ð. Focussing

into the distance is the postion of relaxation for the eyes'

focussing on near objects stresses the eyes (e.g. Grandjean,

1969). Thus, as Shephard explained, "(f)at¡gue of the in-

trinsic and extrinsic eye muscles is thought responsible for

the burning aching sensation of visual strain (1974:.l50)".

Researchers are not quite sure what eyestrain is,

or what the physical mechanisms of it are, and thus, any

discussion of this remains to be primarily theoret¡cal spec-

ulation (e.g. Dainoff, l98l). Exactly how the eyes are af-

fected is not well understood, and therefore' attempts at

constructing objective medical tests for eyestrain have not

been very successful (e.S. Bedwell, 1978; Cakir, 1978; Stew-

art, 1978 (2) ; Stone, 1978; Dainoff, 1980, 1981; Kalsbeek et

â1., t980; 0stberg, 1980).

The problem with most testing, according to Bed-

wel I (1978) , is that objective tests are usual ly taken under

static conditions whi le VDT work requires frequent dynamic

eye movements. There is constant refocussing on the VDT

screen keyboard and source documents by the operators and

this has been found to contribute to workers' visual prob*

lems (e.g. Elias et al., .l980). Cakir observed 40 individu-
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als working on VDTs, through the use of video tapes, and

found:

Half the time they looked at the keyboard. Only
one-third of the time, normally, did they look at
the display; and if you count the number, ¡t is
about l0 to 30 thousand times per day that they
try to look from one point to the other. lf you
try to find out how long each look takes it is be-
tween 0.8 seconds to 4 seconds maximum (.l978:ì4).

Thus, subjective reporting of visual symptoms remains the

best means of detecting visuaì problems related to VDT usage

(e.g. Dainoff , 1981).

There are four major interreìated clusters of fac-

tors which have been found to potentially contribute to the

occurrence and freguency of visual problems. The empirical

f i nd i ngs and hypotheses rel ated to these c I usters of con-

tributing factors will be summarized in the folìowing four

sections: 3. ì.1) ttre type of work performed and the duration

of VDT usage dailyi 3.1.2) the characteristics of the VDT

equipment¡ 3..l.3) envi ronmental factors; and 3. t.4) personal

characteristics of the workers. Stewart (1978 (l)) suggested

a possible fifth causal factor, that of posture. However'

in his discussion, it is cìear, that posture does not cause

visual problems, but it causes general fatigue, which opera-

tors may wrongly interpret as reìated to visual fatigue"
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3.1..l The Tvpe of VJork Performed

A number of studies have found support for a

ìength of VDT exposure hypothesis (i.e. either the time

period per day behind a VDT or actual screen viewing time)

(e.s. Dainoff, l98o; Ghiringhel I i, l98o; Rey et al., .l980;

Dainoff, l98l; smith et aì., l98l; CLC-LESC, 1982).

ln the CLC-LESC study, five vision problems (e.g.

burning eyes, aching eyes, difficul ty focussing' blurred vi-

sion, loss of the ability to see clearly) were aìl found to

be reported significantly more oftenr âs occurring "almost

dai ly'r with increasing amounts of dai ly VDT usage (.l982: Ta-

ble 25). Also, the greater the amount of time actualìy view-

ing the VDT screen was significantly related to vision prob-

lems (1982: Table 37). Further, a generaì analysis of VDT

workers¡ health problems, by hours of VDT work per day' re-

vealed that the frequency of reporting problems, as occur-

ring "aìmost dailyr', increased after four hours a day of VDT

work. Under four hours a day, VDT workers did not differ

significantly from the non-VDT workers.

The CLC-LESC (1982) labelled their time exposure

findings therrdose- response relationshiprr. This label ap-

pears to imply that the amount of mere exposure to a VDT

will be directly related to the occurrence of visual prob-

lems. This use of terms again reveals the tendency in the

literature for the blame to be placed on the VDT equipment
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in use as opposed to how the equipment is being utilized in

the work process.

Gh i r i nghel I i (.l980) found that operators who

worked more than 3 hours a day on a VDT were significantly

more I ikely to suffer with eyestrain problems.

Rey et al. (1980) found that VDT workers who

worked six to nine hours a day behind a VDT had reported

significantly more visual problems than those who worked

four hours or less a daY.

ln the NIOSH study, Smith et al. (ì981) correlated

the time spent on a VDT with the total number of health com-

plaints reported and found the relationship t'o be signifi-

cant but strong (i.e. Pearson's r=.19, p.=.0.|) .

Dainoff (1981) found evidence that full-t¡me work-

ers experienced visual problems more often than part-time

workers. These findings suggest that the effects of VDTs are

cumuìative, and thus rest breaks may be of importanee.

The VDT exposure findings spawned interest in the

uti I ity of restbreaks in al ìeviating the exposure effects.

Some researchers have attempted to determine the optimal

amount of time away from VDTs to recommend visual problems

(e.g" Haider et al., 1980; f'lourant et al ., l98l) .

The amount of dai ìy VDT usage wi I I be a function

of the type of work performed. The more rational ized a job
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is, the greater utility to management a VDT will be in per-

forming it. The amount of daily VDT usage then is partially

capturing the effects of standardized, routine and repeti-

tive work which ties VDT operators to their terminals, this

in turn, increases their exposure to such factors as VDT de-

sign flaws, increasing the probability of visual problems.

So the length of VDT exposure is indirectly capturing a va-

riety of effects. A multivariate analysis would help to con-

trol for these different effects.

The type of tasks performed by VDT workers (e.g.

professional versus clerical) has been demonstrated to af-

fect the occurrence and/or frequency of recurrence of visual

problems (e.S. Cakir,1978; Binaschi et al., 1980; Elias et

âl ., l98o; smi th et aì ., l98l; cLc-LEsc, 1982) . Accordi ng

to Stewart " (t) he nature of the userrs job and the charac-

teristics of their work load are very important in determin-

ing the individualts suscept¡b¡lity to or ìikelihood of ex-

periencing visual fatigue (.l978(l) :6) ".

ln the CLC-LESC (.l982) study, when workers were

analyzed within their occupational categorizations' produc-

tion I ine VDT and data entry workers (both intensive VDT

users) , reported the dai ìy occurrence of vi sual symptoms

more often than conversational clerks and professional/

technicaì vDT workers. The non-vDT occupational eontrol

groups suffered the least from dai ly occurrences of visuaì

problems. 0nly the professional/technical VDT groupsr re-

sponses closely approached their control groups'.
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ln the professional/ technicaì categories, the

majority of programmers (\22) used their VDTs for less than

2 hours a day, whi le most T.V. technicians (\92) reported

VDT usage of / hours or more a day. So, the professional

VDT workers lesser prevalence of visual problems can not be

whoìly attributed to their lesser amounts of VDT usage.

It is probable that professional workers have

greater control over their use of VDTs. They can decide

when and how the vDTs wiìl be used. lf professional workers

are suffering from the symptoms of eyestrain it is likely

they can turn thei r termi nal s off.

There were no significant differences between non-

VDT workers reporting of visual problems when analyzed by

job type. lntensive VDT users (production I ine and data en-

try VDT workers) reported significantly more often, frequent

visual problems, than their non-VDT comparison groups. Con-

versãtlonal VDT clerks and professional/technical VDT work-

ers did not differ significantly from their non-VDT compari-

son groups.

ln the NIOSH study, Smith et al. (1981) reported

that significantly more clerical VDT workers experienced the

visual probìems of : eyèstrain, burning eyes, irritated

eyes, blurred vision, and a change in color perception, than

clerical non-VDT workers. Significantly more professional

vDT workers experienced the visual problems of eyestrain and
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no non-VDT professional control

workers reported visual problems

ers.
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non-VDT workers. There was

group. llore c ler ica I VDT

than professional VDT work-

Smith et al. concluded thatrr(t)fre results indi-

cate that job content factors and VDT use contribute to the

problems observed in the VDT operators in an interactive way

(1981: I) r'" However' as noted previousìy, the amount of dai-

ly VDT usage wi I I be a function of the type of job per-

formed. So job content factors and VDT usage are probably

not interacting, but instead are intercorrelated. That is,

VDT usage and job content factors are both components of al-

ienated labour.

Cakir (1978) in his study, found computer program-

mers to suffer less from eyestrain than other VDT workers'

and those who did piece work data entry VDT work suffered

the most. Further, he noted, that the vDT piece workers had

the "best" VDTs of alI the VDT groups studied. He concìuded

the rrif you have a bad job, ¡t does not matter much what

equipment you use. ". (1978: l4) ". However' poorìy designed

VDT equipment may add to the effects of extensive VDT usage.

0perators who are "chainedtrto their terminals because of

performing al ienated labour wi ì I have greater exposure to

any VDT des i gn f I aws 
"
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3 " I .2 The Character i st i cs of the VDT Equ i pment

There has been suggestive empirical evidence that

the fol lowing factors may contribute to the occurrence of

visual problems among VDT operators: f I ickering characters

on VDT screen (e.S. Laubli et al., 1980; Dainoff, l98l;

Stammerjohn et al., 198ì; clc-LESc, l98l) , color of the

screen and characters (e.S. Haider et al ., 1980) , blurred

characters (e.g. CLC-LESC, 1982), characters which are too

smal I (e.g. Dainoff, 1981), reflected gìare on the screen

(e.s. Laubli et al., 1980; Dainoff, l98l; Stammerjohn et

ä1., l98l), reflected glare from keyboard keys (e.S. Cakir,

1978; Dainoff, t98l; cLc-LESc, t982) , lack of or inadequate

brightness/contrast controls (e.S. Laubl i et al., 1980;

Stammerjohn et aì., l98l) ' and inadequate maintenance of VDT

equipment (e.S. CLC LESC, 1982).

F I i cker i ng characters on a VDT screen are fre-

quently the result of inadequate phosphor refresh rates in

the cathode ray tube (e.g. NYCOSH, l98O; Purdham, 1980; De-

l,latteo, '198.l ¡ Prov i nce of B. C. , I 981 ; AF L-C I O, cLc, l98l ;

Laubli et al., 1980), although, in some VDTs, there is the

intended use of pulsating cursors as reference points (e.g.

Dainoff et al., ì981) . Laubl i et al. gave the fol lowing

technical explanation for fl ickering characters:

The Iight emission of the stimulated phosphor on a
cathode ray tube screen is not steady. A periodic
impulse response is caused by the repeated re-
freshment of the decaying I ight emission of the
fluorescent phosphor. The impulse response is de-
termined by the kind of phosphor (decay time) , bY
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the refreshment rate and by the luminance levels
of characters and of the background (1980;86)."

Flicker is an inherent probìem in fluorescent

technology, however, some types of fluorescent phosphors

have less fl icker (i.e. usual ly the more expensive types)

than others. The costs versus the benefits of various phos-

phors (e.S. the rate of decay and refreshment versus the

costs of the phosphors) are assessed at the time the vDTs

are being designed and built. sometimes phosphors will be

used wi th higher fl icker rates simply because they are

cheaper.

ln a NIOSH study, Stammerjohn et al. (1981) found

that none of their objective observers reported fl ickering

on vDT screens when on-the-site observations were col lected,

yet sixty-eight per cent of the VDT workers in their sample

indicated this as a problem on their questionnaires. These

contradictory findings between the subJective reports and

the objective observations may be partial ly explained by the

greater exposure time of the VDT operators to the sereens

and thus, the workers would have a greater chance of detect"

ing the flicker. Finaìly, not only do individuals vary in

their sensitivity to flicker (e.g. Stone, 1978), but the

flicker need not be obvious for it to have an irritating af-

fect on the eyes (e.g. Grandjean, .|969) 
"
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The color of the characters and the screen are de-

pendent upon the type of phosphor used and some colors have

more probl ems wi th f I i cker than others. Further, as the

AFL-ClO, CLC (198.l) noted, the eye has greater sens i tivi ty to

certain colors and thus, color is important for legibi I ity.

Haider et al (1980) for example, found yel low

characters to be more favourable than green ones as they had

less "color-contingent after-effects" (¡.e. they had less

affect on subjects color perceptions) and they had less af-

fect general ly as " (y) el ìow characters produce less reduc-

tion in visuaì ability than green ones (1980.57)". The

cLC-LESC (.l982) found however that the majority of their

Canadian respondents had VDTs with green characters on green

screen backgrounds.

Reflected glare from the VDT screen or from the

VDT keyboards have been demonstrated to affect workers' vi-

sion, and quite high percentages of workers have reported

this problem. Stammerjohn et al " (198.|) found that eighty-

five per cent of all the VDT workers in their study reported

the problem of glare on their questionnaires. Further, the

objective observers corroborated these subjective reports"

llost of the workstations were found to have reflected glare

problems and in seventeen (nine of out of fifty-three work-

stations) per cent of the casese screen readability became

difficult due to glare"
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ln Laubli et al.rs (1980) study forty-five per

cent of the VDT operators reported gl are and there v',as ila

correl at i on between measured i ntens i ty of ref I ect i ons and

reported annoyance, but no relation between the measured lu-

minance of reflections and eye impairments (1980:91) ".

Reflected glare on the VDT may obscure screen

characters. According to a recent AFL-Cl0' CLC publ ication

" (r)eflected glare is produced when light bounces off

smooth glossy surfaces - wal ls, floors, furni ture' paper or

any other object with high refìectivity (1981:18)".

Var i ous ergonom i c sol ut i ons to contend wi th re-

flected glare have been proposed, such as: screen tiltabil-

ity, detachable key-boards, hoods on screens' and antiglare

screens which can be put on during, or after, manufacture of

the vDT (AFL-Cl0,CLC, l98l) "

Dainoff (.l981), in his review of the I iterature'

did find evidence that these antiglare measures were effec-

tive in reducing glare and, thus, eyestrain.

The positioning of the VDT, in,relation to the

I i ght sources i n the off i ce, can reduce gl are probl ems.

However, some solutions to glare may themselves cause prob-

lems, as they may reduce character legilbility (¡lyCOSH,

rgSo; AFL-c10, cLc, l98l).
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Contrast i n the off i ce br i ghtness, between I i ght

and dark surfaces force the eye to continual ly adjust to

different levels of brightness and this may be tiresome.

Adequate brightness and contrast controls on the vDT can

partially reduce this problem as the workers can adjust

their screens in relation to the brightness in the office.

Brightness and contrast controls al low the workers to sharp-

en their screen images which increases character legibility"

Further, NYCOSH (.|980) suggested that brightness can reduce

the problems of fl ickering characters.

The lack of or inadequate brightness and,/or con-

trast controls have been associated with workersr vision

problems (e.S. Laubl i et al., .1980) . Stammerjohn et al.

(t981) found screen and character brightness to be related

to the professional vDT workers' visual problems in their

sample and yet, most of the vDT operators were observed to

have br i ghtness and contrast control s on thei r termi nal s.

It is probabìe that the VDT operators brere either not prop-

er I y trai ned to ut¡ I ¡ ze these control s to thei r best advan-

tage or the controls themselves were inadequate.

Bl urred characters or characters wh i ch are too

small have been found to contribute to workers' visual prob-

lems, again, due to legibil¡ty problems. According to Dai-

noff et al. (.1981) blurred characters are due to the some-

t i mes i nadequate dot-matr i x methods of creat i ng the

characters on the vDT. They noted that with blurred charae-
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ters I'the automat i c focuss i ng mechan i sms of the operators I

eyes tend to be continually operat¡ng in a futile attempt to

produce a cIear image (l981:\22)".

Proper screen maintenance, inclusive of screen

cìeaning, has been recommended to reduce visual problems

(e.g. NYcosH, l98o; AFL-Cl0,cLc, 198ì¡ Def'latteo, l98l). The

CLC-LESC study found that with proper machine maintenance,

there were significantly less occurrences of eye problems

among VDT operators (lg8z: Table 37).

Stewart (1978 (l) ) also emphasized the importance

of the quality of images on the source documents. ln Cak-

ir's (1978) study, êighty per cent of the VDT workers re-

ported the source documents as more probìematic than the VDT

i mages.

Stammerjohn et al . (1981) , ¡ n the analysi s of

their questionnaire data' compared the professional VDT ver-

sus the clerical VDT workers, as to the relat¡onship between

their reported visuaì complaints and VDT design featu¡'es.

Visual complaints were found to be signifieantly related to

the fol lowing VDT characteristics, for both professional and

clerical workers: screen angle, screen height' screen

glare, and screen fl icker. The fol lowing factors were sig-

nificantly associated with visual problems, among profes-

sional workers only: screen brightness, character bright-

ness, and readab i I i ty. The d i fferences between these two
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VDT groups of workers were explained, partially' by the oth-

er differing factors, not control led for in the analysis'

such as: " sample size, differing task demands' differences

in workstation design and equipment, and demographic differ-

ences (198ì s9) ".

The workstations were observed and objectively

measured by the researchers, and most of their findings cor-

responded to the problems reported by the workers. Unfortu-

nately, the researchers'observations couìd not be directly

compared with the workersr reports, due to the anonymity of

the quest i onna i res.

3.1.3 Env i ro ntal Factors

Various components of the office environment may

also be contributing to workersrvisual problems, part¡cu-

larly those related to office I ighting and humidity. I t has

been suggested that office lighting which is too bright can

cause problems of reflected glare from VDT screens and key-

boards and/or problems of direct or contrast glare (e.g.

NYCOSH, l98O; AF L-C I 0, CLC, I 981 ; Del¿latteo, l98l ) . Some em-

pirical evidence does support the hypothesis that office

I ighting which is too bright may contribute to workersr vis-

ual problems.

I n the N I oSH study, Stammerj ohn et a I .

served that there h,ere direct sources of glare'

(1981) ob-

or Itd i scom-
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fortrr glare, in 46 of the !l workstations. The majority of

offices investigated had i I lumination levels within recom-

mended levels, as 39 out of the 53 workstations were found

to have levels between !01 and 7oo lux. Further, most of

the workers indicated that they found their general back-

ground I ighting to be satisfactory (63 per cent). Luminance

contrast ratios between the screen and workstation back-

ground ranged from l:3 to l:10, with the majority of workers

fal I ing in the l:J conrrast category. Grandjean (lgeg) not-

ed that contrasts in surface brightness should be l:3 or

ìess in therrcentral and middle parts of the visual field'r.

contrasts should be l:lo or ìess in the r¡central and outer

part¡r of the visual field. According to Ostberg

" (e)xcessive differences of luminance in the field of vision

produce what is termed contrast glare (1980:42)".

Laubl i et al. (1980) found in the¡r study that the

greater the contrasts in lighting, the greater was the re-

porting of eye impairments by VDT workers.

Dainoff (1980) in his study found a significant

relationship between reports of visual fatigue and vDT work-

ers' complaints about their office I ighting (r=.39,P< '01) '

The overall level of office lighting required by

vDT operators is not a resolved issue in the literature

(Dainoff, 198ì), although it is often recommended that the

lighting should be more subdued for VDT operators (e.g" cak-
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i r, 1978; AFL,cl0, cLc, ì98.|) . Some have suggested levels

of between 300 to 5OO lux (e.g. Stewart, 1978(l); Rosenbaum,

l98l), while in Sweden , the government has suggested levels

as low as 2OO to 3OO lux (0stberg, 1980) with supplementary

task I ighting to be suppl ied if it is required. Lower lev-

els of lighting, in an office, will serve to reduce problems

of di rect gl are, ref I ected gl are, as wel I âsr I i ght/dark

surface br i ghtness probl ems.

Notably, in traditional offices it was thought

that the more I ight (e.g. 750-1600 lux, Stammerjohn et

al., l98l) , the greater was worker productivi ty (e.S. Grand-

jean,1969). Problems often arise then when VDTs are placed

into traditionaì off ice environments Ì,rithout making adjust-

ments to the off i ce I i ght i ng.

Fl ickering may also be the resuìt of overhead

flourescent I ights in the office. However, flourescent

ìights have less luminance (surface reflectabllity) than in-

candescent I ights, and thus may help to reduce glare prob-

lems (Grandjean, .l969) 
.

FI ickering from, whatever the source may be a cas-

ual factor in the onset of epi leptic attacks for those epi-

leptics susceptible to visual stimulation (Shephard ' l97l+i

Wilkins, 1978t Province of B'C.,.l981).

Another aspect of the office environment which may

be problematic is dry, hot air, which has a tendency to dry
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rhe eyes our (stewart, 1978(l)). The cLC-LESC (1982) study

found signif icant relationships between the respondentsr re-

porting of dry office air and the occurrence of visual com-

plaints. This may also be related to the nature of the

workerst tasks , âs jobs wh i ch requ i re I engthy per i ods of

concentration and staring, with reduced rates of eye bl ink-

ing, will dry the eyes (Province of B.C., l98l).

l4ourant et al. (198,l) found in their quasi-experi-

ment that vDT operators blinked (i.e. x=4.94 blinks per min-

ute) significantly more often than subiects who were working

with hard copy documents (¡.e. X=3.76 bl inks per minute) '

However, they did f¡nd that the bl ink rate varied with sub-

jects' ages. Young subjects (i.e. less than 35 years old)

bl inked significantly more often (i.e. X=6.78 bl inks per

minute) than the older subjects (i.e. 53 Years of age and

older, their average blink rate was J.l2 blinks per minute).

This may indicate that the younger workers were adapting

better to the visual drying problems of staring than the

oì der workers.

The CLC-LESC (1982) suggested that the wearers of

contact lens may be aggravated more than other VDT workers

by a dry air environment.

The CLC-LESC (1982) study also investigated the

environmental factors of: heat; cold; dust; smoke; and

noise, but none of these were found to be significantly re-

lated to visual Problems.
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1.1.4 Personal Characteristics of the I'Jorkers

-
Al I of the aforementioned potential ly causal fac-

tors of visual problems can be compounded by certain charac-

ter i st i cs of the human operators . As Stewart remarked

'TPERSoNAL FACTORS may result in more or less susceptibi I ity

to eyestrain ('l978 (l) : l) ".

Age has been suggested as a potentiaì factor, PâF-

t¡cularly due to the deterioration of eyesight in the aging

process (Province of 8.C., l98l: Grandjean, .l969: Shephard,

1974). 0lder workers are expected to have decreased visual

acu i ty re I ated to a deter i orat i ng I ens structure (presbyo-

pia). Near accommodation becomes more difficult with age

and older workers are anticipated to have greater sensitivi-

ty to glare" The 'trange of accommmodation decreases con-

stantly wi th advanci ng age (Krueger 1980: 35-36)". The Prov-

ince of B.C. (1981) suggested that visual problems will

become more apparent after the age of 40.

f{ourant et al. (.l98.|) did not f ind signif icant

differences in near and far focussing times between their

young and older subjects. However, as noted previousìy,

there was found significant variation in bl ink rates between

older and younger subjects. They however' concluded that

'rage per se does not appear to be a factor i n the occurrence

of visual fatigue (1981:51+0)'|.
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The CLC-LESC (1982) concluded that there appeared

to be no consistent pattern between age and the occurrence

of visuaì probìems. However, ãlthough the relationships

hJere not linear, there did appear to be curvilinear rela-

tionships, but the CLC-LESC did not comment on this. Gener-

ally, those workers over 45 years of age did complain' with

greater frequency, of the "almost dai ly" occurrence of visu-

al problems. However, workers between 25-\\ years of age

reported suffering, less frequently "almost dai ly'r visual

problems, than workers between 17-2\ years of age. lt may

just be that workers between l7-2\ years of age are less

tolerant, and more wi I I ing to report problems.

nificantly

lems.

Sm¡th et al. (1981) did not find that age was sig-

rel ated to workersr exper i ence of vi sual prob-

Gh i r i nghel I i (1980) found the younger VDT workers

in his sample (younger than 35) generally complained more

about aspects of VDT work (e.g. headaches' mentaì discom-

fort, negative atti tudes towards VDTs, etc.) than older

workers. He attributed th¡s to younger peoplers greater

propensity to complain in general since they are "more sen-

sitive and disposed to react (l9gO:231) ".

Rey et aì. (.1980) in their study did not find a

significant relationship between visual problems and age"

They compared two groups of workers: those 18-35 years of
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age and those 36-65 years old. Although workers between

36-65 did have more visual complaints than workers between

l8-35, when age was held constant VDT workers sti I ì com-

plained more of visual probìems than non-VDT workers. Rey

et al. did find that age þras significantìy related to visu-

al defects. 0lder workers had more defects than young work-

ers. They concluded that ilit is clear that visual

impairment in VDU operators is partly related to visual de-

fects (1980:83) ".

Previously undetected or improperly corrected vis-

ual impairments, whatever the workers' ages, ñãY be aggra-

vated by VDT usage. As Purdham noted rtapproximately 3OZ of

the work force have uncorrected or insufficiently corrected

visual defects which affect both visual and general discom-

fort (1980:15)". The viewing distance for VDT work is usu-

al ly about 400-!OO mm, however, most eyeglasses (for near-

sighted persons) , have been corrected for reading distances

between 250-330 mm (cak i r , 1978) .

Stammerjohn et. al. (1981) noted that most view-

distances, in their sample, were between 450-700mm. This

may have caused problems for the workers who wore glasses'

although, th¡s was not investigated in the study.

Reading glass prescriptions may have to be altered

to accommodate the viewing demands of VDT work. This fact

is already recognized in Sweden, and it is regulation

(0stberg, l98o).



63

l./earers of bifocals may also experience problems

(Dainoff, l98l) , due to simi I iar problems wi th inadequately

corrected di stances. However, bi focal wearers problems may

be compounded by the awkward postures they often assume to

view the VDT screen. Howeverr âS l¿lourant et al. noted ,

close range viewing of VDTs may be stressful to operators,

regardless of thei r vi suaì capaci ty, si nce i t 'rregui res con-

vergence and accommodation of the eyes for sustained periods

of rime (1981:529)".

The CLC-LESC (1982) did col lect i nformation on

their respondentsr visual aids, however, these were not ana-

lyzed with the occurrence of visual problems. They did find

evidence that there were significant relationships between

VDT usage and the workersr need to get net, prescriptions for

their glasses. Also, a changing ability to see clearly was

associated with visual problems. Further' more VDT workers

had gone to a doctor for visual problems, and had sought

more solutions for their eye problems (e.g. eye drops, tint-

ed glasses, âspirin).

Cakir (.1978) found that 50 per cent of VDT opera-

tors, who wore reading gìasses, had consulted a physician

about the¡r eyesight, as compared to only l0 per cent of

workers with "normalrr vision.

The sex of an operator has been hypothesized as a

potential factor. Stel lman (1977) noted the heal th hazards
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of þrork should not general ly affect women workers any dif-

ferently than male workers. However, she explained' for wo-

men there are certain extraneous factors, such as the dual

roles many v,romen perform in the home and the workplace.

Occupational segregation may force women ¡nto cer-

tain categories of work, which due to their low status, for

example, may contribute to their experience of health prob-

lems. Labour force segregation and the duaì roles, are fac-

tors which may confound the analysis of sex and VDT usage.

ln the CLC-LESC (.l982) study, it was found that

women workers reported experiencing visual problems rralmost

dai ly" with greater freguency than the male respondents.

However, the majority of women in the sample were found in

the more i ntens i ve VDT usage occupat i ons, wh i I e the men" were

general ly found in the professional job categories. Thus'

the job type may be the causal factor, and the sex variable

was merely capturing the effects of labour forcc segrega-

tion.

The CLC-LESC found vromen reported experiencing all

types of probìems (muscular, visual and stress) more often

than the male respondents. This was attributed to possibly

hromenrs greater propensity to report problems than men. As

the CLC-LESC remarked " (m) en' o . . , may be rel uctant to

identify and report health problems because they feel such

behavior may be inconsistent with a ¡machor seTf-image

(t982:149)".
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Smith et al. (1981) did not find that any of the

demographic factors (e.g age; sex; ethnic background; educa-

tion; marital status) tested for in their study, Signifi-

cantì y affected the overal I exper i ence fo workersr heal th

problems (i.e. the dependent variable was the total number

of heal th compl a i nts) .

Stewart (1978(1)) suggested that the extent of a

workerrs training on vDT usage may affect the prevalence of

health problems. There is often a fear of the new forms of

technological ìy advanced equipment. Proper training could

serve to reduce many of these initial fears.

Dainoff (1980), in his study, did not find evi-

dence that workerrs att i tudes towards computer i zat i on h,ere

related to the occurrence of visual problems.

Although, not directly related to training, the

CLC-LESC (ì982) did find that the amount of VDT work experi-

ence bras related to the occurrence of visual problems among

vDT users. workers with relatively I ¡ttle work experience

(e.S. less than one year, I - 2 years) reported more fre-

quently, the r¡almost dai ly" occurrence of vi sual problems'

than workers I^,ith more VDT experience (e.g. J-4 years' over

5 years). However, this relationship was not consistent, or

strong, for any of the visuaì problems.
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3.1.5 Summarv

Four major groupings of causal factors have been

empirical ly investigated in relation to visual problems: l)

job characteristics and length of VDT exposure, 2) VDT

equ i pment des i gn features, 3) env i ronmenta I factors and 4)

personal characteristics of the workers. llost of the previ-

ous studies did bivariate analyses to assess the impact of

these independent variables and the emphasis by these re-

seachers has been directed primari ly towards VDT design fea-

tures and office I ighting problems.

l,lultivariate analysis, which would view the af-

fects of all these variables simultaneously' would allow for

a true assessment of each variable's impact on workersr vis-

ual problems. lt is suspected, based on the pol itical econo-

my framework, that the root of these workers' visual prob-

lems is the performance of al ienated labour and that the

other causal factors (i.e. VDT design features, etc. ) wi I I

merely add to this central problem.

3.2 T4USCULoSKE LETAL PR0BLE¡tS

The human body is rrdesignedrr for movement" Seden-

tary work which involves, for example' sitting for extended

periods of time, can over stress the body¡s muscles (e.g.

l'lakower, .l982)" Thus, musculoskeletal problems ean be in-

herent in all keyboarding tasks (VOt and non-VDT) and this
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is often due to the incorrect constrained postures assumed

and mai ntai ned by workers (e.g. Grandjean, 1969, t980:

Da i noff, 'l 980) .

Various empirical studies have evidenced that more

VDT workers, when contrasted with comparable control groups

of non-VDT workers' experience musculoskeletal problems of-

ten with greater frequency, than non-VDT workers (e.g" Smith

et al ., I98l ; llurray et al ., t98l) . AI though, some groups

of non-VDT workers can suffer with musculoskeletal problems

almost as often as some groups of VDT workers (e.S. Elais et

âì., l98O; Hunting et al., l98o; Smith et â1., .l980;

CLC-LESC, 
.l982). The two major factors previously investi-

gated in relation to musculskeìetal problems are: l) VDT

and workstat¡on design features , and 2) the type of work

performed by the workers (e.g. Grieco et al., 1980; Laville,

I 980) .

llusculoskeletal problems are often found to coex-

ist with visual problems. This points to the possibility

that there are simi I iar sources responsibìe for the both

visual and musculoskeletal problems" VDT operators' for ex-

ample, may assume incorrect postures to overcome visual dif-

ficulties (e.9. reflected glare on the VDT screen; visual

defects; poor screen images; etc.) (e"9. AFL-C10, CLC,

1981) , Lavi I le (1980) saw one of the functions of posture

as assisting the individual in their visual tasks.
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The CLC-LESC (1982), in their study, found that

VDT workers who experienced a musculoskeletal problem (e.g.

lower back, neck upper back or shoulder problems) "almost

dai ly" h,ere significantly more l ikely also to report head/

neck or back postures as 'rvery uncomfortablerr. Constrained

postures can result in musculoskeletal problems in such are-

as as the: neck, shoulders, arms, wri sts, hands' back and

ì egs. Aches and pa i ns i n these areas are symptomat i c of

fllocal ized fatigue" in the muscles (e"g. Grandjean, 19692

Hunting et al., .1980) . According to Lambert (.l980) muscìe

fatigue is due to the accumulation of lactic acid in

stressed muscles.

lf muscular aches and pains become chronic (e.g.

everyday), this may ìead to permanent damage or "injury" to

the joints and tendons (e.S. Grandjean, 1980; Hunting et

â'|., 1980). Laville (1980) suggested that damage occurs due

to the lack of sufficient blood circulation in these areas

and this is often the result of contrained postures.

Hunti ng et al " (1980) , i n thei r study, found that

groups of workers who did extensive keyboarding tasks (¡otfr

VDT and non-VDT) had lower skin temperatures on their hands

than on their foreheads. These workers were also found to

have a high incidence of musculoskeletal problems in their

hands, arms, necks and shoulders. They suggested these low-

er temperatures r^,ere the resul t of constrained postures

wh i ch wou I d compress the neck ar ter i es , and thus ' reduce

blood flow to these areas.
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Objective medical tests for musculoskeletal

probìems involve primari ly examination of the muscles,

joints and tendons to discernrrpainful pressure pointsrr, and

medical results have general ly been found to coincide with

subjective reporting of symptoms by workers (e.9. Hunting et

âl ., .1980) 
.

The fol lowing discussion on contributing factors

is divided into two sections: 3.2,1) VDT and workstation

design features and 3.2.2) the type of tasks performed. A

model which is incìusive of these two major clusters of fac-

tors has previously been hypothesized explanatory of the ma-

jority of variation in the frequency of recurrence of muscu-

loskeletal problems (e.g. Grieco et al., t980; Laville,

t980).

3.2.1 VDT and l.Jorkstat ion Des i gn Factors

Uncomfor tab I e off i ce cha i rs have been assoc i ated

wi th the occurrence of workers' musculoskeletal problems

(e.g. CLC-LESC, 1982) . lt has been recommended that off¡ce

chairs should have adjustable height and backrests to allow

workers of variable body sizes to assume proper typing pos-

tures (".g. NYCoSH, 1980; AFL,CIO, CLe , l98l; Det¿larreo,

l98l). Although, there is some evidence to suggest that

even if these features are available the workers may not be

taking advantage of them (e.g. Dainoff, l98l). Final ìy,

footrests may be required by short VDT operators such that
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ing angles (e.9. NYCOSH,

l98t).

lo

adjusted for proper screen view-

t 98o; AF L-C I O, CLC, l98l , Del¿larteo,

The CLC-LESC (.l982) found significantly more VDT

workers, who experienced muscular aches and painsrralmost

daily'r in the lower back, upper back, neck and shoulder'

could only adjust their backrests and/or chair height'rwith

d¡fficultyrr.

Objective on-si te observations by Stammerjohn et

al . (.l981) found most workers to have standard typi st

chairs. However, the¡r VDT clerical workers reported s¡g-

nificantly more often than the VDT professional workers that

their chairs were uncomfortable. This variation between the

tv,ro groups of VDT workers v,ras attr ibuted to the d i f f erent

tasks performed by these workers.

Accord i ng to the AF L-C I 0, CLC:

I deal typi ng posture, . . . , i s w¡ th the upper arms
perpendicular to the floor and the forearms and
hands at right angles to the body. lf the for-
earms or hands have to be raised appreciably to
reach the keyboard, muscular pains or wrist injury
may very wel I resul t (1981:8) .

VDT keyboards which are too high above the office desk, ol'

sunken into the desk and therefore, leave no place for the

workers to rest their hands have also been assoc¡ated w¡th

the occurrence of workers' musculoskeletal problems (e.g'

Hunting et al", .1980). Also, a keyboard which can be sepa-



rated from i ts screen has been recommended

to assume proper typ i ng postures (e. g .

AF L-C l 0, cLC, l98l ; Del4atteo, l 98l ) .

7l

to al low workers

NYCoSH, lgSo;

Workers may assume incorrect postures in their at-

tempts to avoid screen glare. Screens which are ti ìtable

can serve to reduce glare problems. The CLC-LESC (.l982)

found that significantìy more of the VDT workers who experi-

enced muscular pains in their lower back, neck, upper back

and shoulders 'ralmost daily¡', also reported they could not

adjust the angle of their VDT screens.

Stammerjohn et al. ('|98.|) found that significantly

more professional VDT operators, who reported their screen

angle as'rbothersome", experienced musculoskeletal problems.

These same workers reported rrbothersomerr screen glares.

These relationships however ù{ere not evidenced among the

cìerical VDT workers.

Screen heights which are too high or too low force

the workers to hold their heads and necks in unnatural posi-

tions and this has been found to be related to the occur-

rence of professional VDT workers' musculoskeletal problems

(e.g" Stammerjohn et al., l98l). Screen height is related

to the height of the office desk on which the VDT sits.

Hunting et al. (1981) found in their study that

high desks were associated with lower occurrences of postur-

al problems i n thei r VDT workersr shoulders, necks and



72

backs. They explained these anomalous findings as due to

the fact that none of the VDT operators had document holders

and therefore "the higher the desk, the closer the source

documents are to the eyes (.l980:180)".

The AFL-Cl0,CLC (1981) suggested that the lack of

document holders may contribute to some workers' musculosk-

eletal problems. Dainoff (1981) noted that the lack of a

document holder forces workers to twist their upper trunks

into uncomfortable positions in order that they can view

their source documents. However, there was no direct empir-

ical evidence avai lable to support this hypothesis.

llorkstation and VDT design probIems are necessary

but not sufficient for musculoskeletal problems to occur

(e.g. Grieco et aì., .l980¡ Laville, .l980). Grieco et al.

noted "that every type of posture, including the so-cal led

"ergonomical ly correct posture" causes ciiscomfort if it has

to be fixed or maintained for too long a time (1980:189)".

The type of work performed and its duration has been noted

as probably the major source of musculoskeletal problems

(e.g. Gr i eco et al . , 1980; Lavi I I e, 1980¡ Smi th et al .,

't98t).

3.2.2 The Typgq cll Tasks Per:þrmed

VDT workers continual ìy must orient themselves to

three major points of reference, in performing their tasks:
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the VDT screen, the VDT keyboard and the source documents.

According to Grandjean, constrained postures:

are due to the fact that the operators are forced
to keep the head as well as the hands more or less
permanently in a fixed position. The position is
determined by the appropriate visual distance to
the screen or the source documents, and the posi-
tion of the hands is given by the location of the
keyboard or somet imes by the source documents
(1980:7).

The number and frequncy of body movements, between these

points of reference, will depend on the types of tasks per-

formed and the productivity levels imposed by the employer.

The speed of the VDT work and the lack of control

over the workpace have been found to contribute to the oc-

currence and/or frequency of musculoskeletal problems (e.g.

Elias et al., l98O: Hunting et al., 1980; Laville, 1980;

Smi rh et al ., l98o; cLc-LESC, ì982) . Lavi I le (1980) noted

that the speed of work is faci I itated by the simpl ification

of work (e.g. repeti tive tasks) .

The CLC*LESC (.l982) found in their study that the

occurrence of musculoskeletal problems was signifiantly re-

lated to3 whether the workers worked shifts; job pressure;

job satisfation; hours of work on a VDT; frequency and dura-

tion of restbreaks; and the amount of time dai ly actual ly

spent sitting,
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3.2.3 Summarv

Wi th musculoskeìetal problems i t has been recog-

nized in the I iterature that the type of work performed is

probably the major contributing factor. Performing al ienated

labour which chains VDT operators to their terminals and

forces workers to ma i nta i n certa i n postures for extended

periods of time, for example, probably have the greatest im-

pact on workers' muscular problems. VDT and workstation de-

sign features merely add to these workersr health problems.

3.3 STRESS ANp PSYCHOLOG I CAL PROBLEI4S

The common usage of the term stress i n everyday

language generaì ly donotes "nervous tensiontr (e.g. Selye,

1956, 197\; l4akower, 1982). However, stress is much more

than simply psychological strain. Stress can be manifested

in a variety of symptoms or responses. For exampie, Cox

(.l978) del ineated between physiological, psychoìogical, be-

havioral and cogni tive stress effects.

3 I VDT Stress Effects

Unfortunatley, many of the previous investigations

related to VDTs and stress did not theoretical ly define

stress, and often, their operational definitions are not

ful ly explained, and thus, it is often d¡fficult to assess

their research findings. General ly, however, these re-

3
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searchers used indirect measurements of stress (e.g. Scales)

and this would have increased each studyrs rel iabi I ity.

This would have partial ly avoided the variation in respon-

dentsr frames of reference with regards to the meaning of

the word stress.

Groups of VDT workers generally reported more oc-

currences of stress symptoms, often with greater frquencies

of recurrence, than groups of non-VDT workers (e.g. Smith et

âl ., l98o; f,lurray et âì ., 198ì; Smith et â1., l98l;

CLC-LESC, 1982). Again, as with the visual and musculosk-

eletal health problems, there were variations in stress

symptoms between groups of VDT workers (e.g. Elias et al.,

l98o; Smith et al ., 1980; l,lurray et al ., 1981 ; smith et al .,

ì98¡; cLC-LESC, 1982). These findings suggest that the type

of tasks these workers perform may be a major contributing

factor in their occurrence and frequency of stress problems.

There has been emp i r i ca I ev i dence wh i ch tends to

support th¡s hypothesis (e.S. Eìias et al., 1980; Smith et

âl ., 1980; l,lurray et al . o l98l) . Some researe hers have con-

cluded further that task requirements interact with VDT use

to affect workersr stress ìevels and other health problems

(e.g" smirh et al ., 1980; smirh et al., l98l) . lt is proba-

ble that VDT use and task requirements are actually both

components of alienated labour and therefore, they do not

i nteract 
"
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0ften researchers who have investigated VDT stress

effects proceeded by characterizing a number of jobs accord-

¡ng to their task requirements, job content and workload'

They then compared these different occupational groupings of

workers to di scern var i ations i n the occurrences of heal th

and stress problems. They assumed these initial differences

were causal and usual ly then specific aspects of the jobs

brere not entered into the bivariate statistical analyses

(e.s. EIias et al., l98o; Smith et al., l98l).

El ias et al " (1980) studied thro groups of women

VDT workers (¡=160) who either performed ilman-computer dia-

logue'r jobs or rroff -line data acquisitionrr jobs. They char-

acterized the data acquistion jobs as: repetitive jobs with

short work cycles, lacking in opportunities for worker free-

dom or decision making, and requiring few ski I ls to perform

the standardized tasks. Alternatively, they described the

dialogue jobs as: non-repetitive with longer work cycles,

having more al lowances for worker freedom and decision mak-

ing, and finally, as reguiring more skills.

They then observed the variations between these

two groups of women workers with regards to their levels of

job satisfaction and their stress and health problems" They

attributed any dif ferences between these tv',o groups to the

initial differences in jobs (i.e" dialogue versus acquisi-

tion).
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It was found that significantly more data acquisi-

tion workers reported that they were dissatisfied with their

jobs than the dialogue workers (i.e. 70 per cent versus 38

per cent respectivley). Further, the data acquisition re-

ported significantly more often, chronic occurrences of neu-

ropsychical disturbances than the dialogue workers (i.e.

psychosomatic disorders such as: swel I ings, constipation,

palpitations and chest pains; nervous disturbances such as:

anxiety, irritabi I ity and depression¡ and inadequate sleep

patterns such as troubled sìeep) .

NIOSH conducted a survey among groups of VDT and

non-VDT workers in the United States. Smith et al. (1980)

reported on the psychosocial job stress and health com-

plaints and compared the variation between VDT and non-VDT

workers in three of the work sites studied. Smith et al.

(198,|) reported on the same study however, they aggregated

the data from all the worksites and did a comparison between

VDT clerical, VDT professional and non-VDT clerical (i.e.

control group) workers. The same problem is observed in both

of these analyses, their job stressors are virtual ly indis-

ti ngui shabl e from thei r measures of job stress. These prob-

lems arise ¡t is contended due to their lack of expl icit

definitions of their concepts initial ly" Fortunately, these

researchers never attempted to stat¡stical correlate or as-

sociate their job stress/ors with the reported health prob-

lems. However, there sti I I are some interesting findings

which can be salvaged from these studies.
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Smi th et al . (1980) stated that due to the

variations between VDT workers, "job demands' in the form of

task requirements, appear responsible for a significant por-

tion of the job stress and health complaints of VDU opera-

tors independent of their use of VDUs (ì980:208)". Although

they noted that it is probable that VDT use actual ly inter-

acts with task demands. VDT use is not seen as the primary

cause of VDT workers stress and hea I th prob I ems, i t i s a

secondary factor related to the tasks performed.

Smíth et al., (.l981) in their analysis a similiar

pattern of results were seen to emerge in which clerical VDT

workers reported more stress/ors than the professional VDT

and the non-VDT clerical workers. They described the cìeri-

cal VDT workersrjobs as rrinvoìving rigid work procedures

and h i gh product i on standards, constant pressure for per-

formance, very I ¡ttle operator control over the job tasks'

and I ittle identification with and sat¡sfaction from the end

product of their work activity (1981:397)". ln comparison

the VDT professional workers I'held jobs that al lowed for

flexibility, control over job tasks, utilization of their

education, and a great deal of satisfaction and pride in

their end product (1981:397)". They saw job content as the

primary source of workersr stress problems, further, they

suspected that, although this was not tested for, there is

probably an interrelationship between stress and the other

heal th probl ems "
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The CLC-LESC (1982) studied the foì lowing stress-

related symptom: general tiredness, irritabi I ity, headaches,

sleeplessness, dizziness and loss of appetite. They found

the fol lowing factors contributed significantly to the oc-

currence and frequency of these stress probìems among VDT

workers: amount of dai ly VDT usage, restbreaks, shift work,

control over speed of work, job pressure and job dissatis-

fact i on.

Ghiringhel I i (1980) suggested that al ì of the neg-

ative attitudes towards VDTs and their potential health ef-

fects may be stressful to the workers. The CLC-LESC (t982)

d¡d f ind that more VDT workers, who reported rraìmost dailyrl

occurrence of stress symptoms, also reported more frequently

the negative effects of their: work environment, their work

in general, and VDT work specifically, as contributing to

the i r stress prob ì ems .

The frequency of stress problems is of importance

as chronic stress symptoms may result in permanent physical

damage and/or disease (e.g. heart disease, ulcers, etc.).

Evidence to date, however, has not found more VDT workers

suffering from diseases than non-VDT workers (e.g. Smith et

âl ., 1980; f,lurray et al ., l98l) .
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3.3.2 0ccupationaì Stress Effects

There have been numerous empirical studies done by

psychologists and epidemiologists in Europe which have

looked at the stresses of work (e.g. lack of controlr [l¿t-

chine-paced as opposed to man- paced work, repetitive work,

work which affords the workers l¡ttle opportunity for mobil-

ity (physically constraining), etc.) and its physiological

and psychological consequences (dependent variables) on man-

ual workers (e.S. Johansson et al., 1978i Broadbent et al.,

1979; l'lacKay et â1., 197Ð , non-manual workers (e.g.

Johansson, 1979; Payne, 197Ð and manual versus non-manual

workers (e.S. Jenner et al., 1979, Caplan et al ., .l980;

French et al., 1982) .

Although the effects of computerized mechanized

work on either manual or non-manuaì workers has been found

to be quite simi ì iar (e,g. iohansson, ì97ù ' non-manuaì

workers have been found to demonstrate more physiological

symptoms of stress (e.g. adrenal ine secretions ) than manual

workers (e.g. Jenner et al., 197Ð "

General ly, data were col lected on the physiologi-

cal changes related to stressful work (e.g. heart rate,

blood pressure, catechol ami ne (adrenal i ne and noradrenal i ne)

excretions, etc.) as wel l, the study participants answered

questionnaires about their physical and mental health. The

psychological and physiological effects were assumed, based
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on previous research, to be correlated and often referred to

as "psychophysiological I' effects.

Catecholamine secretions and their changes in lev-

els in the urine between work/rest situations is one indica-

tor or measure of physiological stress used by the research-

ers.

Johansson et al. explained that adrenal ine rr is

of great importance for the mobi I isation of physicaì

strength in emergency situations. Adrenal ine faci I itates

adjustments to demands in the physicaì environment by stimu-

lating the heart blood flow to the muscles, (1978:584)".

Further ¡ âs Cox et al . (1979) poi nted out adrenal i ne has

been found to be related to coronary heart disease and neu-

roses.

Al ternatively, noradrenal i ne, another type of ca-

techolamine excretion, is related to the maintenance of

bìood pressure (homeostatis) and can be affected by body

posture and workload (e.g. Johansson et al., 1978).

Johansson et al. (1978) found there were sex dif-

ferences in catecholamine secretions, with women general ly

execreting less than men. This evidence could contribute to

a hypothesis that women will report fewer problems than men.

However, as noted in the previous discussions, where nale/

female VDT operators have been compared, bromen tend actually

to report more health problems than men.
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This evidence about catecholamine excretions tends

to indicate that the differences in health problems among

men and uromen VDT operators are more related to social fac-

tors such as labour force segregation and the dual roles of

women rather than any inherent characteristics of the sexes.

Johansson (.|979) did a study of twenty-one female

white col lar workers in a Swedish insurance company. Eleven

of these workers spent fifty per cent or more of their work-

ing day on a VDT and ten were a control group of secretaries

(controlling for age, family situation, education and length

of empìoyment). They noted that although ergonomic problems

such as I ighting and the positioning of VDTs, etc. had been

suitabìy adjusted, the probìems of mental fatigue and stress

still persisted among these VDT operators.

The differences in catecholamine secretions be-

rween these two groups were attr ibutecj to lrci if f erences in

control I ab i I i ty". The two major occupat i onaì stressors for

the VDT workers hrere computer down times (e.S. unplanned in*

teruptions") and computer response times (e.g variation in

the speed of rrinformation retrieval").

The source of stress is that, with deficiencies in

the computer system, management expected the workers to com-

pensate for these problems (make up for lost time), thus,

the stress is not from the technology used, as Johansson in-

fers, but from management ultimately.
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Johansson et al (1978) among their sample of Swed-

i sh sawmi I I workers found the adrenal i ne and noradrenal i ne

I evel s and the sel f-reported subject ive stress symptoms

(e.g. irritation, clamness, wel l-being, etc.) were signifi-

cantly related to: the monotony of their jobs (e.g. varia-

tions between work cycles), variation in tasks performed

(e.g. repetitive tasks), the duration of the work cycle and

machine-paced work. That is, the more monotonuous, repeti-

tive and machine paced work was related to higher levels of

catecholamine excretions and negative subjective stress

symptoms.

Higher levels of noradrenal ine secretions were

significantly related to physical ly constraining work (not

the adrenal i ne secretions) . Those sawmi I I workers whose

jobs were repetitive, physical ly restraining and machine-

paced ( i . e. cons idered to be the "h i gh r i skrr group) r^rere

also found, by a physician, to have more health problems

than those sawmill workers whose jobs were considered to be

more flexible (control group), although only the symptoms of

headaches and nervous disturbances were found to signifi-

cantly differ between the two groups" Significantly more

controì workers reported "no i I lnesst¡ in the ìast year than

the high risk workers.

They concluded "that monotony, physieal constraint

and machine pacing tended to contribute to stress reactions

in a more obvious way than other environmental conditions



(19782595)", since all the sawmill workers

subjected to the same working conditions (e.g

etc.).
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were general ly

. noise levels,

l'lacKay et al. (1979) did a simulated laboratory

study (i.e. they set up a button sorting assembly line in a

laboratory) with twelve females in Nottingham, England. They

col lected data on the psychophysiological dependent vari-

ables such as: catecholamine secretions, sal iva (sodium and

potassium measured levels) , heart rate and heart rate vari-

ability, work performance, and seìf-reported mood (arousaì)

levels. They did an analysis of variance with these depen-

dent variabìes and their independent variables (e.9. iob

type (loading, sorting and machine monitoring), machine pac-

ing and duration of work). They found that heart rate was

significantly related to: type of job performed; duration of

work; job type i nteracti ng wi th duration and paci ng i nter-

acting with duration. Pacing and job type were significant-

I y re I ated to se I f-repor ted stress . Noradrena I i ne was more

sensi tive to machine pacing and pacing interacting wi th du-

ration than adrenal ine. They concluded that rrthe physical

characteristics of the tasks studied were shown to be asso-

ciated with changes in psychophysiological state' including

mood (1979: 1 37) ".
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3.t+ SUI'lf'lARY

Particularly, for the stress and musculoskeletal

problems investigated, the type of work performed by VDT

workers was emphasized by the researchers as the most promi-

nent set of explanatory variables. l.lith the visual problems,

the role work was not ignored but the VDT design features

and office I ighting factors tended to get more emphasis.

There does appear to be some initial empirical

support for the pol itical economy framework in the I itera-

ture. However, since none of the previous researchers uti-

I ized multivariate statistical procedures in their anaìyses

¡t is difficult to assess the relative importance of all the

potentiaì ìy contributing factors in the VDT work situation.

It is hypothesized that:

When aiì possibie contributing factors are simuìtane-

ously considered (i.e. environmental factors, VDT de-

sign features, workstation design factors, personal

characteristics of the workers, al ienated labour),

factors related to the performance of alienated la-

bour wi I I have the greatest relative affect on VDT

workersr stress-related health problems.

When al I possible contributing factors are simultane-

ously considered (i.e. environmental factors, VDT de-

sign features, vlorkstation design factors, personal

characteristics of the workers, al ienated labour),

2



86

factors related to the performance of al ienated la-

bour wi ì ì have the greatest relative impact on VDT

workers' visual health problems.

3. When al I possible contributing factors are simultane-

ousìy considered (i.e. environmental factors, VDT de-

s i gn features, workstat i on des i gn factors, persona I

character i st i cs of the workers, a I i enated I abour) ,

factors related to the performance of al ienated la-

bour wi I I have the greatest relative impact on VDT

workers' musculoskeletal problems.



Chapter I V

T4ETHODO LOGY

The Womenrs Bureau, l'lan i toba Department of Labour

ê Employment Services, during the summer of 1982, did an ex-

ploratory one-shot (¡.e. cross-sectionaì) survey of ,l000

VDT/non-VDT women keyboard workers i n Wi nn i peg. The l'lomenr s

Bureau consented to the use of their data for the analysis

in this thesis.

The sampìe for the Womenrs Bureaurs study was ob-

tained by approaching a number of employers in the city of

Winnipeg. The criteria for the selection of employers was

that they were major empìoyers of clerical/office staffs

with their head offices in Winnipeg. The time constraints

placed on the study required that there should be speedy

consents for participation from employers. Since most agree-

ments had to be obtained from the upper managemeRt levels'

head offices situated in Winnipeg ensured rapid empìoyer re-

sponses.

Small employers were necessarily excluded from the

study due essentially to the manpoþJer, budget and time con-

straints placed on the study. Further, it was assumed that

the large employers would have been more I ikely to have im-

plemented the advanced forms of office technology. Large em-

-81
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ployers brould have the capital avai lable to invest in the

new forms of equipment. Three provincial crown corporations

(al I unionized) agreed to participate in the study.

An attempt was made to sample from the entire uni-

verse of female keyboarding workers in these three crown

corporations. The employers were asked to distribute the

questionnaires among all their v{omen clerical keyboarding

staffs. l,len urere excluded from the sample since it would

have proved difficult to obtain a comparable sample of male

c I er i cal /off i ce workers due to such factors as I abour force

segregation. Also, the main function of the l,Jomenrs Bureau,

as its name implies, is to address issues specifically re-

lated to womenrs labour.

Approximately forty per cent of the women returned

their questionnaires (n=40.l), through the mail, in postage

--:J ---.-l^-- - 
¡L- t-l----l- ñ..----. -L- ------ 
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the questionnaires were distributed through the employers

may have contr¡buted to the relatively low response rate.

Although the workers were assured of the confidential ity of

their responses in a cover letter enclosed with the ques-

t i onna i re, and even though the quest i onna i res were ma i l ed

directly back to the !'/omenrs Bureau, the workers stil I may

have feared that their employers would be abìe to d¡scern

their individual responses, and thus, this couìd have re-

duced the response rate.
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For those women who did respond to the question-

naire this could have introduced into the study response bi-

ases (i.e. internal val idity problems) with the employees

responding in a way which they think would be acceptable to

thei r employers. However, the s i ncere responses by these

workers to the open-ended questions tended to indicate that

this was not a problem.

The distribution by management also prevented any

folìow-up, and this again, may have contributed to the low

return rate. Also, the survey was conducted during the sum-

mer months and it is probable that many workers did not re-

ceive the questionnaire as they were away on hol idays.

Final ly, the questionnaire could have conceivably

been considered too lengthy by some employees (i.e. it was

ten pages long). The length of the questionnaire may have

contributed further to a motivationai bias in the stuciy

(i.e. Smith, 197Ð. 0nìy workers, for example, who were ex-

periencing difficulties at work and with their health may

have been incl ined to reply to the long questionnaire.

The Womenrs Bureaurs response rate was very simi l-

iar to the response rate of the American office workers in

the NIOSH studies (e.g. l4urray et al., l98l; Smith et al.,

l98l; Stammerjohn et al ", l98l). ln the NIoSH studies the

VDT workers did have a higher propensity to respond (i.e. 50

per cent as compared to the 38 per cent response rate of the
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non-VDT workers). S¡nce the total number of VDT and non-VDT

workers which were originally given the questionnaire in the

þJomenrs Bureaurs study was unknownr the possible variation

in VDT versus non-VDT return rates could not be assessed.

However, the Women's Bureau sample was composed of nearly

tr..ro times more VDT workers than non-VDT workers. The sample

was nonrandom. lt is not representative of the population of

women workers in Winnipeg and therefore, the results are not

general izable.

As ment i oned prev i ous I y, the Women' s Bureau used

the standardized survey method (see Appendix-A). They de-

s i gned thei r extens ive sel f-admi ni stered i ntervi ew to col -

ìect data from both VDT and non-VDT workers about their:

health; background characteristics; the types of equipment

used and the percentage of their day they use them; charac-

teristics of their jobs, workstations and VDTs; level of job

satisfaction; and the general office environmental condi*

tions. The questionnaire had been pretested oR a smal I

group of women workers not in the study¡ ãrtd as well, other

government departments reviewed the questionnaire.

The questionnaire was essentially only a simple

exp loratory dev i ce. ltlost of the i r quest i ons were conceptu-

alized as unidimensional items (i.e. nominal level vari-

ables) (e.g. Smith, 197Ð. Some of their concepts Ìdere op-

erational ized at the ordinal and interval level as wel I " ln

most instances, the qualitative operationalizations were ad-
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equate as they were primariìy attempting to do a descriptive

study. However, some concepts (i.e. stress) are multidimen-

sional, and scales should have been constructed. The fai lure

to construct scales in these instances may have detracted

from the validity of the results since, for example, it is

probable that there would be variation in the respondentsl

frames of reference (i.e. definitions of these concepts will

vary) (i .e. Smi th , 197Ð. The Womenrs Bureau reported the

prel imi nary resul ts of thei r study i n: The Effect of VDT

Usaqe: A Study of V'romen Off ice Workers (lgA¡) .

4.1 tJOl,lENrS

The llomenrs Bureau aggregated the data from al I

three crown corporations for their data analysis. Thus, po-

tential organizational variation between the three crown

corporations was not control led for in their analysis. How-

ever, this aggregating of datum was done by many of the pre-

vious stud¡es (e.g. the NIOSH studies) and it was done usu-

al ly to achieve large enough samples for the statistical

ana I yses .

The sample cons¡sted of women workers who ranged

in age between 18 and 65, although, the majority of them

were between the ages of 18 and 2l (i"e. 6\.72, with 35.32

of the sample between the ages of 30-65) (l98¡:Table l). Ac-

cording to Statistics Canada (lgg¡), in the Ìlanitoba labour

force approximately fifty-three per cent of the employed wo-

BUREAU I S RESULTS
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men workers are between the ages of 15-3\, h,hiìe about for-

ty-five per cent are between 35-6\ years of age. Despite the

sl ight differences in categorizations between the labour

force statistics and the Womenrs Bureaus', it would appear

that the Women¡s Bureau's sample age distribution is skewed

i n favour of younger workers.

About sixty-eight per cent of those between l8-23

and approximately sixty-three per cent of those between the

ages of 2\-29 used VDTs in their jobs whi le about forty-six

per cent between the 30-39 and only about twenty-three per

cent between 40-65 used VDTs. This could possibìy indicate a

greater propensity for young VDT operators to respond to the

questionnaire or simply that not many of the older workers

actually use VDTs. Since it is workers over the age of 40

who can experience visual deterioration due to the natural

process of aging, it can be assumed that this type of visual

deterioration would not be a major causal factor in the Wo-

men's Bureaurs sampl e.

As mentioned previously, most of the variables in

the Womenrs Bureaurs study were operational ized at the ordi-

nal or nominal ìevels. The datum they collected on the per-

centage of daily VDT usage was however interval level, and

therefore, to faci I i tate thei r bivariate analyses, they cat-

egorized this variable as fol lows: ì) O% of dai ly VDT usage

(control group of non-VDT workers) (n=148), 2) 1-2OZ of dai-

Iy VDT usage (n=128) and, 3) 212 + of dai ly VDT usage
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of compar i son of non-VDT workers.

93

VDT workers and one group

Although finer deìineations in the percentage of

VDT work would have been preferable (i.e. 1-202, 21-\12,

4l-60U, 6l-8o2, 8l-.l00?), they were restricted by their sam-

ple size and the distribution of their workers along this

variable. Narrower categorizations would have resulted in

statistical artifacts in their crosstabulations due to the

large numbers of empty cells.

Their demarcation between VDT workers who work

th,enty per cent or less and VDT workers which work twenty-

one percent or more was also partial ly based on previous

findings which observed visual problems become bothersome

after 90 minnutes of VDT work (i.e. l4akower, ì982). A large

number of the workers grouped i nto the category of 2lZ of

ciai iy VDT usage actuai iy workeci more than fifty percent of

their day on a VDT.

The l.Jomenrs Bureau studied the foìlowing twenty-

five health problems: isolation, boredom, fatigue, stresso

frustration, confl ict, fear, anxiety, depression, irritabi l-

ity, nervousness, headache, eyestrain, burning eyes, blurred

vision, loss of appetite, increased appetite, skin rash, in-

somnia, backache, sore neck, hand cramps, sore wr ists,

swelling feet and increased smoking. These health problems

bJere operational ized as quanti tative variables wi th the fol-



94

lowing values indicative of the frequency of occurrence: l)

every day, 2) often during a week, 3) occasionally during a

month and 4) never. They found that twenty-five per cent or

more of the sampl e suf f ered rrevery day'r or r¡of ten dur ing a

hreekrr f rom: boredom, stress, f rustration, irritability, êy-

estrai n, burni ng eyes, backache and sorenecks. These ei ght

health problems were considered by the Womenrs Bureau to be

the most potential ly serious problems among its women work-

ers sampled.

Less than twenty-five per cent of the women work-

ers reported the "every dayrr or rroften during the weekrr oc-

currences of: confl ict, fear, anxiety, depression, nervous-

ness, headache, blurred vision, insomnia and increased

appetite. All of these health problems were found to be sig-

nificantly reìated to the percentage of dai ly VDT usage

(i .e. the s i gni f i cance of Kendaì I 's Tau C, p< .05) . Notabl y,

they should have probably used a stricter level of signifi-

cance (i.e. p<.01), since they had quite a large sample.

Approximately forty-two per cent of al I of the

workers reported the rrevery day" or rrof ten during a weekrl

occurrences of fatigue. Fatigue bras not significantly relat-

ed to the percentage of daily VDT usage and thus' fatigue

was seen to be a problem for all workers.

Very few women reported the chronic occurrences

isolation, skin rasho loss of appetite, increased smok-of:
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ing, swel I ing of feet and hand cramps, and these h,ere not

significantly related to the percentage of daily VDT usage.

The Womenrs Bureau did further bivariate analyses

between the eight potential ly serious health problems and a

variety of possible contributing factors such as: workplace

design factors, VDT equipment design, environmental factors

and the characteristics of their work (e.g. opportunities

for movement in the office, indicative of the rrchained" to

the terminal phenomenon; relationship with supervisor, indi-

cative of their social supports at work; opportunities to be

creative on the job; independence to make decisions; oppor-

tunities for career advancement or promotions; level of job

satisfaction; the challenge of their work; opportunities to

acquire new skills on the job; and saìary).

These bivariate analyses were done for the VDT

workers only and many of these factors were found to be sig-

nificantìy related to the frequency of occurrence of the

eight potentially serious health problems (1983: Tables 44

to 52). However, in these bivariate analyses the percentage

of daiìy VDT usage was not controlled. lt is probable that

these b ivar i ate resul ts are confounded by th i s factor ' and

thus, do not give a true picture of the relationships be-

tv,,een the var i ab I es i n these VDT work s i tuat ions.

It is impossible to distinguish from their analy-

ses, for exampl e, the most important contr i but i ng factors.
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The problems inherent in the interpretat¡on of findings,

when all contributing factors are not simultaneously con-

trolled, can be seen in some of their rather anomalous find-

ings. For example, it was found that some of the VDT design

features uti I i zed to overcome var ious problems (i .e. screen

tiltability and antiglare screens used to reduce glare prob-

lems) actual ly appeared to increase the frequency of occur-

rence of certain health problems. Generaìly, it was the

workers who worked 2lZ or more of their days on VDTs which

possessed these features, and therefore, it becomes apparent

that the amount of daily VDT usage was probabìy the overrid-

i ng factor.

I t can be suspected that the bívar iate relation-

ships between the independent variables (i.e. screen t¡ lt-

ability and antiglare screens) and the various health prob-

lems were probably actual ly capturing the effects of the

type of work they were performing. Aspects of VDT design

problems (e.g. fì ickering characters, glare from screen and

keyboard, etc.) wi I I be more problematic for workers who usc

VDTs extensively, and it was demonstrated that it was these

workers who suffer also from frequent occurrences of health

prob I ems .

The Womenrs Bureau recognized that their results

can only be considered prel iminary and that further analyses

were necessary. As they concluded, rr the VDT workplace is a

complex situation in which numerous contributing factors

must be considered simuItaneousIy (1983: I4) r'.
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Another problem not specifically addressed in the

Womenrs Bureau study was the possible interrelationships be-

tween thei r dependent var iabìes. For example, i t was found

that off i ces wh i ch workers reported to be "too noi sy" (i .e.

an environmental factor) were significantly related to the

frequency of occurrence of eyestrain. Intuitively' eyestrain

would not be reìated to the noise levels in an office and

therefore this would appear to be a spurious relationship.

Noise has been previously I inked to stress among

workers. As Cox 6 l'tackay remarked, "noise can have what

might be termed a stress effect" lt may produce changes in

mood, intel lectual and motor performance, general behavior

and general bodi ìy state, al I indicative of impai red psycho-

logical and physical well-being (19783ì55)". The experience

of eyestrain may be stressful to the worker. Thus, the rela-

tionship between noise and eyestrain may be capturing prima-

riìy the indÌrect effects of stress. This points to the pos-

sible interrelationships between the dependent variables in

this sample.

The construct i on of heal th probl em scal es, wh i ch

take into consideration these interrelationships' would

probably have yielded more comprehensive results. As l'ìakower

explained, " (i) t's difficult to separate the psychological

stress of working with VDTs from the physical stress - or

even from the visual problems (1982:94)",
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Alternatively, some researchers have found that

visual problems can be unreìated to non-visual stressors in

their studies (e.g. Dainoff, l98O; Dainoff et al., l98l) .

These researchers found that the amount of time working on a

VDT and office I ighting problems h,ere significantly related

to the occurrence of workersr visual fatigue. However, fac-

tors reìated to general physical stress and job pressure

were not significantly associated with workers¡ visual fa-

tigue. However, as noted in the I iterature review of this

thesis, musculoskeletal, visual and stress problems are of-

ten found to coexist among groups of VDT workers. lts logic-

al to therefore assume that these health problems probably

have at least some simi I iar causal sources. Since none of

the previous researchers used multivariate methods it is

diff¡cult general ly to assess the interrelationships between

variables.

\.2 SAI'IPLE USED FOR TH IS THES IS

For th i s thes i s, 243 VDT operators i n the Womenrs

Bureaurs study were included in the analyses' None of the

non-VDT workers' responses urere used. There are numerous

factors, âs noted in the I iterature review of this thesis,

which could potential ly affect VDT workersr health" llany of

these factors would not be relevant in the study of non-VDT

workersr health problems, part¡cularly those related to VDT

des i gn f eatures , l'lany of the quest ions on the Womenr s Bu-
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reaurs questionnaire were not applicable to non-VDT workers

and therefore would become missing values in any analysis

that was to be done. Since the objective of this thesis was

to assess the relative importance of various independent

variables in relation to VDT workersr health, it was impor-

tant that al I potential variables could be entered simulta-

neously into a regression equation. The exclusion of non-VDT

workers from the analysis allowed for a better measurement

of health problems and their causes among the VDT workers.

VDT workers' visual problems were seen by previous

researchers as due primari ly to VDT design flaws as related

to office I ighting problems. The intent of this thesis was

to test the alternative hypothesis that the predominant cau-

sal factor is the performance of al ienated labour. The ex-

clusion of non-VDT would limit the conclusions which could

be drawn from the analyses ¡n this thesis (e.S. any discus-

sions generally about alienating office work), but it will

al low for a more specific assessment of al I the contributing

factors and their relative importance for VDT workers.

The usage of VDTs i n modern off i ces has become a

major i ssue for: workers and thei r unions, governments and

managements. lt is of great interest than to examine the

specific causal factors related to VDT workersr health prob-

ìems. This narrowing of focus on only VDT workers will hope-

ful ly faci I itate the determination of solutions to their

health problems.
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\.3 OPERATIONALIZATION 0F M! pEPENpENT VARTABLES

VDT workers I hea I th prob I ems are the dependent

variabìes to be explained in this thesis. The World Health

0rganizationrs (WHO) has a broad conceptual ization of health

in which i ì l-health is more than simply the actual occur-

rence of disease (i.e. cardivascular disease, peptic ulcers'

etc.) . According to V,,H0, as quoted ty Labour Canada,

" (h)ealth is a state of compìete physical, mental and social

wel l-being and not merely the absence of disease or infirmi-

ty (t982:5ì)".

The twenty-f i ve hea I th prob I ems i nvest i gated by

the Women' s Bureau were symptomat i c of: muscu I oske I eta I ,

visual or stress problems. A factor analysis was done to de-

termine the exact patterns or clustering of these variables,

as weìl âs, to reduce the number of dependent variables to

be hanciìeci in the muìtipìe regressions. Âì ì of the heaìth

symptoms stud¡ed by the Womenrs Bureau were seen as leading

potential ly to disease, especial ly if they recurred often or

were chronic problems.

Al ì of the twenty-five health problems studied by

the l,Jomen' s Bureau were entered i nto a pr i nc i pa I -component

factor analysis with iterations (i.e" PA2) with orthogonal

(i.e. VARII4AX) rotations by using the SPSS (1970) FACTOR

procedure" The PA2 and VAR ll'lAx sol ut ions are the most com-

monly used factoring procedures (i.e. Kim, '1970) " According
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to Kim, "(t)he total variance of a variable accounted for by

the combination of al I common factors, ... , is usual ly re-

ferred to as the communality of the variable (author's ital-

i cs) (1 970 |\75)" and the i terat i ons used wi th the SPSS pr i n-

cipal-component factor extracting procedure serve to improve

these communality estimates. The rotation of factors facili-

tates statistical analysis as the patterns of variables tend

to be more rrobvious" with this procedure (i.e. Kim, 1970).

As wel I, statistical artifacts may result if factors are un-

rotated s i nce unrotated factors depend on the number of

var i ab I es entered i nto the f actor ana I ys i s. The VAR ll'lAX ro-

tationaì procedure ì^ras chosen as it attempts to simplify the

columns in the factor matrix. This is achieved by making the

TABLE I

Estimated Communal i ty of Heaì th Problems

I SOLATON

BORE DOI.l

FATIGUE
STRESS
F RUST
CONFL I CT

F EAR

ANX I ETY

D E PRESS

I RR I TABL
N ERVE S

H E ADACH E

EYESTR
BURNEYES

BLURV I S

tNsot'lN lA
BACKACH E

SOREN E CK

HANDCRt.lP

SOREWRST

Estimated Communal ity
.286/{5
.\8278
.\0656
.59551
.58535
.t+2533
.484 I 3
.61533
.68087
.6r\36
.60 r 69
.\\206
" 58865
.t+975\
.\7t+31
.38696
"61379
.6\892
"36\29
.t+3765
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column values as close to zero as possible (i.e. Kim, 1970).

ln the preliminary factor analysis done for this

thesis the number of factors to be extracted h/ere allowed to

vary freely and this resulted in the emergence of six fac-

tors. However, upon examination of the rotated factor matrix

it was observed that three of the health factors (i.e. Ioss

of appetite, skin rash and swelling feet) had negligible

correlations wi th al I six of the factors (i .e. the correla-

tion coefficients or loadings were aì I below .3000 with the

majority of them approaching zero) and as well, the commu-

nal ity estimates for these health factors were quite low

(i.e. swel I ing feet equal to .18802, skin rash equal to

.13163 and loss of appetite equal to .26970). A second fac-

tor analysis was done excluding these three variables and

five factors emerged. Again however, it was observed that

two of the heaìth factors had low correlations with the five

extracted factors ( i . e. smok i ng and i ncreased appet i te) and

low communality estimates (i.e. smoking equal to .19801 and

increased appetite equaì to "ll+556). lt was decided to elim-

inate these two health factors and a third factor analysis

was done in which three factors emerged (see Tabìe 2) "

The onl y heal th factor wh i ch was retai ned even

though.it had a relatively low communality estimate (i.e"

see Table l) was the health factor related to isolation

(i.e. ISOLATON) since it tended to load primari ly on FACTOR

I (i .e. i ts correlation coeffi cient w¡ th FACTOR I was

.41+06I ) "
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TABLE 2

Va r i max Rota ted F ac tor l¿la t r i x

I SOLATON
BORE DOI.l

FAT IGUE
STRESS
FRUST
CONFL I CT

F EAR

ANX I ETY
D Ë PRESS

I RR I TABL
NERVES
H EADACH E

EYESTR
BURN EY ES

BLURV I S

r Ns0¡1N I A

BAC KACH E

SOR EN E CK

H AN D CRI'lP

SOREWRST

Factor I

.4406 I

.48633

.50796

.709/i.7

.70059

.5838 1

.60086

.75660

.77937

.697\1

.7 2018

.3\7\2

.22687

.09397

.26595

.\6528

.23\32

.2781\

.08820

. I 9060

Factor 2

.20621

.4 r 204

.27 \59

.20271

.23626

.10625

. r0283

. t¡lgì6

.29267

.31979

. I 1478

.52076

.7668\

.7184ì

.6\250

.30517

.\\99\

.499 r 6
-.00r07

.19709

Factor 3
- "02\72
-.03062

.22173

.17 57 4

.036 I 6

.2r r6l

.r792\

.21867

" I 0768
.11il2
.21694
. r r528
.06305
.1272t+
.1 1556
. t4t83
.\8207
.43398
.66334
.667\l

The eigenvaìues routinely caìculated (i.e. the sum

of the squared ìoadings or correlation coefficients in each

factòr) i n the SPSS FACTOR procedure represent summary sta-

t¡stics of the total variation accounted for by each indi-

vidual factor (e.g. Kim,l970). Generaìly ¡t is accepted

that factors with eigenvalues below 1.0 are not significant'

ln the f irst factor analysis done, in which six factors l^,ere

statistical ly extracted only three of the six factors had

eigenvalues over ì.0. This was similiarly seen to occur when

five factors v,,ere extracted. ln the final factor analysis

two of the three factorsr eigenvalues were over .l.0 and the

third factor's eigenvalue closely approached significance

with a value of .99889 (see Table 3).
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Factor 0ne
Factor Two
Factor Three

TABLE 3

Eigenvalues of Health Factors One to Three

Eignevalues
7.\8853
r .38ooo

.99889

Stress-rel ated hea I th symptoms tended to I oad

predominantly on FACT0R l, visual and visual ìy-related mus-

culoskeletal problems loaded on FACT0R 2 and musculoskeletal

problems tended to toad on FACTOR 3 (see Table 2). The

three emergent factors hrere seen as representative of three

specific clusters of health problems and therefore these

health problems were combined to create three factor scales.

The complete estimation method (i.e. SPSS

FACSCORE) was used to calculate the factor scores for each

case. The resul tant faetor scales were label led FACI (repre-

sentative of predominantly stress-related heal th problems) ,

FAC2 (representative of primari ly visual and visual ly-reìat-

ed musculoskeletal problems) and FACa (representative of

musculoskeletal problems). The newly created dependent vari-

ables FACI,FAC2 and FAC3 were added to the original SPSS

systems f i I e (i .e. SPSS ADD VARI ABLES procedure) .

It is apparent upon examination of Table 2 that a

number of the health variables loaded on more than one fac-

tor (i .e" B0RED0t1, lNS0l.lN lA, HEADACHE, BACKACHE and

S0RENECK). According to Kim, "(¡)f a variable loads on more



than one factor,..., the'meaning'of that variable

longer simple. lt measures more than one theoretical

sion (t970:470)". However, this was not considered

problematic since these loadings were what could be

tively expected.

ì05

is no

d i men-

to be

intui-

For example, there are a variety of reasons a

worker may experience a headache (i.e. tension headaches due

to stress, headaches which are related to eyestrain, etc")

and therefore, it could be anticipated that the variable

HEADACHE would load on more than one factor.

BACKACHE and S0RENECK both I oad strong I y on tv,,o

factors (i.e. FACTOR 2 and FACT0R 3) and this would indicate

that these musculoskeletaì problems are related to the oc-

currence of workersr visual problems.

These intercorrelations were accounted for in the

calculation of factor scales by using the complete estima-

tion method in which al I factor score coefficients (i "e.

that is for all tbJenty variables) were entered into the cal-

culation of al I three faetor seales (i.e. FACI, FAC2 and

FAca).
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4 .4 OPERAT I ONAL I ZAT I ON OF THE INDEPENDENT VARIABLES

l+.4. I Character i st i cs of the VDT Equ i pment

Descriptive data on many of the characteristics of

VDTs previously investigated in the I iterature were avai l-

able in the Women¡s Bureaurs data. Data on some of the VDT

character i st i cs ( i . e. col or of VDT screen and characters)

were not avai lable, however, the data were considered suffi-

cient to assess the impact of VDT equipment on workers'

health.

Data from questions one to twelve of the Womenrs

Bureau questionnaire were used (see Appendix A - Section I l,

Part B). These questions obtained information on: whether

the VDT was separable from its keyboard; whether there was

refìected glare from the VDT screen or keyboard; whether the

VDT screens were tiltable¡ whether there were hoods on the

VDT screens; whether the VDTs were equipped with anti-glare

screens; whether there were fl ickering characters on the VDT

screen; if the screen contrast and/or brightness could be

adjusted; the size of the characters on the VDT screen; and

if there was a document holder available to the workers and

whether it was adjustable.

The workers urere original ly requested to indicate

the presence or absence of these VDT features and/or prob-

lems and thus, the data col lected was qual i tat¡ve. Since

multiple regressions were to be done in this thesis, dummy
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variabìes were created. The dummy variables related to ergo-

nomic solutions to VDT problems: SP, can separate VDT key-

board from i ts screen; ALGI, unable to ti I t VDT screen;

H00D, hood avai lable on VDT screen; ATGRI, ño antiglare

screen on VDT; BRTI, no brightness controls and BRT2, inade-

quate brightness controls on the VDT; CONl, no contrast con-

trols and C0N2, inadequate contrast controls on the VDT; and

DOC, document holder available to the worker and AD0C, the

document holder is adjustable, were to be entered into sub-

sequent regression anaìyses.

The dummy variables related to VDT problems: t,

fl ickering characters on the VDT screen; GLKI, no glare from

keyboard keys; GLSI, no glare from the VDT screen; and char-

acter sizes which are either too small (SZl) or too ìarge

(SZ) were created.

\.\ .2 Env i ronmenta I Varj ab I es

l4ost of the environmental factors previously in-

vestigated in the literature !{ere available in the Womenrs

Bureaur s data. These aga i n were measured as qua I i tat ¡ ve

variables and thus, dummy variables were constructed for use

in the multivariate analyses"

The negative responses r^rere to entered into the

regression anlayzes" The categories to be used r^,ere3 off iee

temperatures whieh were too hot (TEtlPl) , too cold (ffme¡ or
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sometimes too hot and sometimes too cold (TE|'1P2) (see Appen-

dix A - Section l, Question I l) ; office I ighting which was

either too bright (LGT) or not bright enough (LGTI) (see Ap-

pendix A - Section l, Question 8); noise levels which were

either too quiet (NSE) or too noisy (NSEI) (see Appendix A -

Section l, Question l3); and office air which was stuffy

(AR) or was adequate (AR2) (see Appendix A - Section l,

Question l2) 
"

Unfortunateìy, data on the dryness of the office

air, possibly a factor particulary for workersrvisual dis-

comfort bJas not col lected.

4.4.3 Personal Characteristics of the Workers

Data was coìlected by the Women's Bureau on a va-

riety of the personal attitudes and characteristics of the

VDT workers such as their: ages' need for eori=eeiive ienses'

length of training on a VDT, length of time in present posi-

tion, attitudes towards computerization of our society' and

whether they would work on a VDT during pregnancy.

The women's ages were collected (see Appendix A -

Section l, Question 26) as interval level datum and this

continuous variable (i.e. AGE) was to be entered into the

subsequent multivariate analyses for this thesis without ad-

j us tment .
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Whether a worker wore any corrective lenses (e.g.

eyeglasses or contact ìenses) (see Appendix A - Section I l,

Part C, Question 5) was inf ormation collected by the Ì,/omenrs

Bureau. The "yes" response category was transformed into a

dummy variable (WEYE) to represent the wearing of corrective

lenses in future multivariate analyses.

The workers were asked where they had received

their training for VDT operation (see Appendix A - Section

I l, Part A, Question l) and how many days of training they

had received. The number of days of VDT training was summed

to create a continuous variable (ToTALTR) suitable for re-

gression analyses.

The workers were asked as to how long they had

held their present position (see Appendix A - Section l,

Question 2) and the categories of responses for this vari-
/r '12 

Á\
aE, r e \wnr/ were r n[erPre[ecl as con[ r nuous Tor f,,ne supsequenI

regress i ons.

Datum on the workersr attitude towards the rrcom-

puter izat ion of our soc iety¡r was col I ected i n the I'lomenr s

Bureaurs guestionnaire (see Appendix A - Section l, Question

l) . The response categories which ranged from: very posi-

tive, posi tive, neutral, negative, very negative, were

transformed into the dummy variables T0 to T4 respectively

and Tl to T4 l,rere to be entered into the regressions"
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The workers were asked on the questionnaire as to

whether they would consider working on a VDT if they were

pregnant (see Appendix A - Section I l, Part C, Question 9).

The rryesrr and 'rnorr responses hrere transf ormed into dummy

variables (P and Pl respectively) and Pì was used.

F i na l l y, dummy var i ab l es were created to represent

the specific organization in which each respondent worked to

controì for any organizational variation. The dummy vari-

ables 0l and 02 were to be entered into the multivariate

ana I yses .

4.4.4 Character i st i cs of the VD-L Workstat ions

lnformation on aspects of the VDT workersr work-

station design was availabìe in the'þJomenrs Bureau's data

such as: the height adjustability of the office chair (see

Âppenciix Â - Section ¡, Question 15) , rhe avai iabi i ity of

space at the workstation (see Appendix A - Section l, Ques-

tion 16) and the privacy at the VDT workers' desks (see Ap-

pendix A - Section l, Question 17). The fol lowing dummy

variables were created: SPCE (lack of adequate space), SPCEI

(adequate space avaî Iable) ¡ PRV (lact of adequate privacy),

PRV2 (adequate privacy) ¡ and HGT (can adjust the height of

office chair).

Unfor tunate l y,

bility of a footrest had

the data avai labìe on

to be excluded from

the access i -

the analyses
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for this thesis. This was due to the fact that the original

question which had been used to obtain this information (see

Appendix A -Section I l, Part B, Question l3) was essential ly

a double-barreled question. The question actual ly contained

two ideas: whether a footrest was avai lable and whether a

worker needed a footrest. Since a footrest is general ly only

required by short operators, the importance of the lack of

this piece of office furniture to a workerrs health is only

meaningful ¡f it is already establ ished that a particular

operator is in fact in need of a footrest.

As wel I, data were not avai lable on the height of

the office desk and the VDT keyboards. As noted previously

these may be important factors especially reìated to the oc-

currence of musculoskeletal problems. The lack of these two

factors in the analyses for this thesis may reduce the abil-

ity to explain these types of health problems.

\.\,5 Characteristics o'l Work Pertg¡meçl

The hypotheses to be tested in this thesis state

that the performance of al ienated labour (i.e. highl y ra-

tional ized and computerized work and thus, highly control-

led) wiìl have the greatest impact on VDT workers' health"

A number of quest ions i n the l,Jomenr s Bureau quest ionna i re

could be considered indicators of controì led al ienated work

(see Appendix A - Section l, Question 22).
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The fo I ì ow i ng var i ab I es were exp I ored as compo'

nents of al ienated labour: workers¡ opportuni ties for cre-

ativity in their work (CREATE), opportunities for chal leng-

ing work assignments (CHALLENG), independence to make deci-

sions on the job (INDEPEN), opportunities to learn new

skills (SKILLS), and chances for promotions or advancement

(ADVANCE) (see Appendix A - Section l, Question 22); quanti-

ty (QUANTITY) and qual ity (QUALITY) monitoring of VDT work

(see Appendix A - Section I l, Part D, Questions 2 and 3);

the lack of opportunities for movement around the office in-

dicative of the chained to the terminaI phenomenon (il0VE)

(see Appendix A - Section l, Question l8); the presence of

an uncomfortable office chair (CHAIR) and final ly, the work-

load pressure was captured in the variable related to the

expectations of employers as to the completion times of work

they submit to the workers (REAL) (see Appendix A - Section

i i, Part D, Question 4). Dummy variabies were creareci from

the categories of these variables and the best soìution for

constructing an al ienated labour scaìe were explored using

the SPSS RELIABILITY (1970) program. The best solution found

was inclusive of the fol lowing dummy variables summed: l1l

(lack of movement in the office), C4 (very poor opportuni-

ties for creativity), ll+ (very poor opportunities to make

independent decisions), Al+ (very poor opportunities for pro-

motions), 54 (very poor opportunities for learning neh,

ski I ìs) , CG4 (very poor opportunities for chal lenging work

assignments, QL (quality monitoring), QN (quantity monitor-



I t3

ing) and CHR (uncomfortable office chair). The newly created

AL I EN sca l e, composed of summed d i chotomous var i ab l es had a

very high standardized alpha of .86844, suggesting that rhis

is a rel iable scale of al ienated labour. The REAL variable

actually reduced the reliability of the scale and it was

therefore excluded from the scale and entered into the re-

gressions as the dummy variables: R (employer does not have

real istic expectations) and Rl (the employer is real istic in

their expectations). The CHAlRwas initially considered for

inclusion in the ALIEN scale because its high correlations

with the other indicators. This varaible is probably also

captur i ng the cha i ned phenomenon.

A worker who uses only one type of office equip-

ment (i.e. a VDT), for the majority of their work day is as-

sumed to probably perform standardized and routinized work.

The amount of VDT usage daily will be a function of the type

of work performed. The workers had been asked to indicate

the percentage of their work day they used a VDT. The vari-

ab I e (VDTl.rP) was entered i nto the regress ions f or th i s the-

sis as one indicator of rational ized and computerized work.

VDTWP therefore is probably capturing another dimension of

al ienated labour.

A simi lar measure, the amount of VDT usage, has

been used in many previous studies, however, it is to be in-

terpreted differently in this thesis. lt is assumed that

the more a worker uti I izes a VDT dai ly, the more rat¡onal-



r r4

ized their job wiìl be and therefore it will involve repeti-

tion of standardized tasks. Although this relationship wi I I

not always hold true, especial ly wi th regards to profession-

al workers, it is probably not an unwarranted assumption

brith regards to off ice clerical workers. lf clerical work-

ers jobs were not highly rational ized the use of VDTs would

not be a logical investment for management. AII of the wo-

men workers in the sample used for this thesis were supposed

to be cìerical or secretarial keyboard staffr So it would

appear that the amount of VDT usage could be used as one in-

dicator of al ienated labour.

Alienated labour is a multidimensional concept.

Certain components of alienated labour r^rere not available in

the Womenrs Bureau's data, for exampìe: machine pacing ver-

sus operator pacing, direct measures of repetitive work,

length of work cycles, workìoad and the workersr abi I ity to

conceptual ize the entire work process" VDTWP and ALIEN are

both capturing certain aspects of al ienated labour but they

are not exhaustive.

The Womenrs Bureau collected salary datum (see Ap-

pendix A - Section l, Question 27). Th¡s interval level sal-

ary data v'ras to be entered into subsequent statistical anal-

yses wi thout adjustments (SALARY) .

Another possible measurement of management control

was derived from the [,/omenrs Bureaurs question related to
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the qual ity of the workersr relationship with their supervi-

sor (see Appendix A- Section l, Question ì9). ln the litera-

ture it is often commented upon that machine control el imi-

nates the need for d i rect superv i sory contro I . Superv i sory

control becomes redundant as the machines can function in

the supervisory role. Therefore, it is uncertain how the re-

lationship wi I I affect workers' health problems. For exam-

ple, it may depend on the managerial styles utilized. lf the

supervisor functions as a friendly advisor who attempts to

al leviate for the workers some of the control effects of

computerization, this then would serve to suppress some of

the negative aspects of machine controlled work. W¡thout

this type of supervisory support the effects of machine con-

trol may have greater impact on the workersr health.

Dummy variables were created from the original

response categories of: very good (RS¡, good (RSl), average

(nSZ), poor (nS3¡ and very poor (RS4) relationship with su-

pervisor. The dummy variables RSI to RS4 were to be subseq-

uently entered into the multivariate analyses.

Another variable of use was related to the fre-

quency of restbreaks (see Appendix A - Section I l, Part B,

Question l4). This variable indicated organizationaÌ aware-

ness and policy towards VDT usage. The response category of

'rno special breaksrr (BRK) was transformed into a dummy vari-

able for the future multivariate analyses.
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4 " 4.6 Summary

Approximately fifty predictor variables were to be

entered into mul tiple regressions wi th the three dependent

variables: tACl (stress-related health problems), FAC2 (vis-

ual heaìth problems) and FAC3 (musculoskeletal health prob-

I ems) .



Chapter V

DATA ANALYS I S

5 I INTRODUCTION

l,lultiple regression analyses were to be performed

to assess the hypotheses presented i n Chapter Three of th i s

thes i s. Pr i or to the mul t i pl e regress i ons, the data were ex-

amined to check that none of the four basic assumptions un-

derlying multiple regression analysis were violated (Loether

6 l'lcTavish, 1974) . Various tests were done to look for any:

l) nonl i near i ty between the i ndependent/dependent var iable

relationships, 2) multicollinearity and 3) interaction ef-

fects. The fourth assumption had aìready been met as all in-

ciepencient anci ciepencient var i ab ìes were i ntei-va ì ì eve ì or

dummy variables. The fact that the sample used h,as nonran-

dom did not pose any problems since a random sample is re-

quired onìy ¡f a researcher wishes to make statisticaì in-

ferences to a population (Kleinbaum 6 Kupper, 1978). lt was

understood that the sample used for this thesis was in no

bray representative of the population of bromen workers in

Winnipeg"

I i near

lowing

To ensure that certa¡n independent variables had

relationships with the dependent variables the fol"

tests were done:

il7 -
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Scatterplots were produced (SPSS SCATTERGRAI.I, 1970)

and the relationships were visual ly assessed. Least-

squares regression I ines were drawn on the scatter-

plots using the standard equation: Y' = a + U(x).

Dummy variables were created from the original inde-

pendent variables and these dichotomous variables

were entered into regressions with the three depen-

denr var i ab I es (sPss REGRESS I 0N, ì 970) .

lf the R squared from the dummy variable

regression was larger than the R squared from the

original interval level variabìe regression, the dum-

my variables were kept for the subsequent multiple

regression analyses and the continuous variable was

d i scarded.

lf the dummy variables enhanced the expla*

n¡tian ^f +hÂ ¡.lanan¡{a¡+ r,ãFiâhlÀ i+ i- ^-^L-!.l^ +L-+vrttL vst tsvt9 tL t- ptvvqgtE LttgL

the nature of the association between these variabìes

is nonl inear (ie. it does not fol low a straight

Iine).

At this stage of the analysis, it was also decided that if a

variable, even after i ts transformation into dummy vari-

ables, sti I I did not explain much of the variance in a de-

pendent var i abl e ( i .e. the R squared closel y approaehed

zero ), it was completely dropped from any subsequent analy-

ses. lt would be apparent, after examining the scatter dia-

2
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grams and the dummy varlable regresslons, that the lack of

strength i n the assoc i at i on was not due to nonl i near i ty.

Variables which had been previously transformed

into dummy variables due to their qual itative measurement

were not tested for linearity since by definition these

variables wi I I have I inear reìationships wi th the dependent

variables. After any ì inearity problems were solved initial

multiple regressions v"ere to be run in which all of the pre-

dictor variables were entered.

I'tulticollinearity problems arise when the indepen-

dent variables are intercorrelated or are a I inear function

of each other (i.e. Kim 6 Kohout,1970). l'lulticollinearity

wi I I affect the beta coefficients (i.e. the partial stan-

dardized regression coefficients which are indicative of the

relative strength of the independent/dependent variabìe re-

lationships) and thus, it wi I I introduce statistical arti-

facts into a multipìe regression anaìysis.

The major means of detecting potential multicol I i-

near i ty probl ems used was the SAS (.l982) col ì i near i ty di ag-

nostics program. This procedure has the advantage of alìow*

ing a researcher the ability to detect collinearity between

tbro or more variables. This program produces: condition in-

dices, eigenvalues and the portion of variance explained for

each independent variable within a component. The condition

indices are the sguare roots of the ratio of the largest ei-

genvalue to each individual eigenvalue (SAS, 198215Ð,
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A col I i near i ty problem occurs when a component

associated with a high condition index contributes strongly

to the var i ance of tr^ro or more var i ab ìes (SAS, 198215Ð .

The general criteria used to determine the presence of col-

I inearity was if a condition index atta¡ned a value of ten

or h i gher and at ì east two var i abl es had var i ances over

.5000 within the same component, collinearity was suspected.

lf collinearity was evident, the beta coefficients

were inspected to see which of the independent variables had

the strongest relationship wi th the dependent variabìe, the

weaker independent variable was excluded from future multi-

ple regressions since it was considered to be redundant.

ln multiple regression analyses the effects of the

independent variables are assumed to be additive (i.e.

Loether 6 llcTavish, .l974). lf two independent variables op-

erate jointly, or interact with one another, the predicted

values of the dependent variable wi I I then be incorrect

(i "e. Kim 6 Kohout, 1970).

Where interaction was suspected the independent

variables were multipl ied by each other and the new interac-

tion term was entered into a step-wise regression. The orig-

i nal i ndependent var i abl es were entered i nto the regress ion

f i rst and then the i nteract i on term was added " The R

squaredo the beta coeff icients and their signif icance r^,ere

then examined to determine whether the interaction effects
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hrere significantly adding to the explanation of the depen-

dent var i abì es.

The testing for interaction effects was of partic-

ular importance to the anaìyses since many of the contribut-

ing variables operating in the VDT work situation are seen

to act synergistical ly.

5.2 LTNEARTTY

One of the fundamental assumptions underlying mul-

tiple regression analysis is that the nature of the associa-

tion between any independent or predictor variable and the

dependent variable is línear.

l'lost of the i ndependent var i ab I es were d i chotomous

dummy variables and therefore, by definition, these vari-

ables had I inear relationships with the dependent variables.

Tests for linearity were performed on the following continu-

ous interval level independent variables: AGE ( tne work-

ers' age in years), SALARY ( tne workers' monthly gross sal-

ary ), VDTWP ( tne workersr percent of daily VDT or l.JP usage

) and ALIEN ( ttre workers' score on the alienated labour

scale ).
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5.2 AGE

The initiaì visual examination of the independent

var i abl e AGE and the dependent var i abl es reveal ed a great

deaì of variation among the younger workers and their re-

ported health problems, particularly FACI stress-related and

FAC2 visual and visual ly-related muscuìoskeletal health

problems (see Appendix B- Graphs I to 3 ) " As the workers'

ages increased, there was less variation in the reported

hea I th prob I ems . However , there were few ol der workers i n

this sample in comparison to the number of younger workers

(e.g. there hrere tr^renty-six workers forty years of age and

older whi le there were 160 workers between the ages of l8

and 29). There may not be sufficient numbers of older work-

ers in this sample to adequately assess the relationships

between these variables. The heteroscedasticity, or the

cìustering of points on these graphs would be a function of

this unequal distribution of workers along the age dimen-

sion. The deviations from I inearity may be simply due to

sampl i ng error.

The relationship between AGE and the dependent

variables could be confounded by the fact that the younger

workers in this sample were known to use VDTs and llPS more

extensively than the older workers. The nature of the asso-

ciations were not readi ly apparent with the prel iminary

rreyebal l'r tests al though AGE general ly did not appear

strongly related to FAC2 visual and visual ly-related muscu-



loskeletal problems or FAC3 musculoskeletal

points on the graphs did not closely adhere

sion I ines and the simple rrs approached zero.
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probl ems. The

to the regres-

The fol lowing dummy variabìes were created from

the original AGE variable: AGI (18 to 2! years of age), AG2

(30 to 39 years of age) and AGJ (40 years of age and older).

AGì and AG3 were entered lnto regressions with the dependent

variables. For FACI stress-related and FAC2 visual and visu-

ally-related musculoskeletal health problems, the R squared

actual ly decl ined with the dummy variable regression indi-

cating that the interval level AGE variabìe explained more

of the variance in these dependent variables than the dummy

TABL E l+

AGI AGJ Versus AGE R Squared Compar¡=o*

Dummy R Squared lnterval R Squared

FACI
F AC2
FACa

.03279

.00039

.00639

.03403

.00048
,00378

Note: FACI represents stress-related health problems, FAC2
represents visual and visual ly-related musculoskeletal
problems and, FAC3 represents musculoskeletal problems.

variables AGI and AG3 (see Table 4),

The relationships between the workersrages and

the dependent variables FAC2 visual and FAC3 musculoskeletal

problems were very weak and not stat¡stical ly significant"
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The AGE variable, as well as AGI and AG3, were deìeted from

future regressions with these dependent variabìe.

The dummy variables did not improve the expìana-

tion of the FACI stress-related health problems over the

original AGE variable and it was decided to retain the AGE

variable for subsequent FACì regressions.

5.2.2 SALARY

The scatter diagrams of the variable SALARY (i.e.

workersrmonthly gross salary) and the dependent variables

were viewed (see Appendix B - Graphs 4 to 6) and the points

appeared to be randomìy and widely scattered around the re-

gression I ines. The lack of an apparent pattern with these

associations is probably due to the absence of any strong

systematic relationships between these variables.

The fol lowing dummy variables were created from

the original SALARY variable: SALI (SIOOO per month or

less) , sAL2 ($loot.00 to Sl¡50.00 per monrh), sAL3 ($l35l.oo

to SITOO.OO per month) and SAL4 (Sl7Ol.OO and over per

month) . The dummy variables SALì,SAL2 and SALJ were entered

into regressions with the dependent variables. The dummy

variables slightly enhanced the explanation of all three de-

pendent variables (see Tabìe Ð indicating these relation-

ships are probably nonl inear"
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The dummy variables were retained only for the

FACI stress and FAC2 visual health problem regressions since

the association between FAC3 musculoskeletal problems and

the workersr month ì y gross sal ary (ei ther SALARY or

SALì,SAL2 or SAL3) was virtually nonexistent. The workersl

salary was excluded from any further FAC3 musculoskeìetal

TABLE 5

SALI SAL2 SAL3 Versus SALARY R Squared Comparisons

Dummy R Squared lnterval R Squared

FACI
F AC2
F ACa

.01+ I 85

.09289

.00677

.o2726

.09162

.00249

Note: FACI represents stress-related health problems, FAC2
represents visual and visual ly-related musculoskeletal heaìth
problems and, FACa represents muscuìoskeletal problems.

problems analyses.

5.2.3 VDTWP

The visual inspection of the scatterplots of the

independent variable VDTWP (i.e. the percentage of dai ly VDT

usage) and the dependent variabìes (see Appendix B- Graphs J

to 9) tended to reveal that the patterns of these associa-

tions were possibly nonl inear. Workers who uti I ized VDTs or

l.JPs for relatively moderate per cents of their working days

tended to have more positive health scores than workers who
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used thls equlpment very I lttle or extensively. These devia-

tions from I inearity however may be a function of the dis-

tribution of workers along the VDTWP variable in this sam-

ple. Workers tended to use their VDTs or WPs for quite short

or very long periods of time with few workers using them for

intermediate lengths of time.

The fol lowing dummy variables were created: Vì (

l? to 3OZ of working day spent operating a VDT or l,tP), V2

(3lZ to 792 of working day worker operated a VDT or l,JP) and

V3 (80? to 100? of work day on a VDT or WP). Vl and VJ were

entered into regressions with the dependent variables. The

dummy variables explained more of the variance in FACI

stress and FAC2 visual and visual ly-related musculoskeletaì

problems than the interval VDTWP variable (see Table 6). Tne

dummy variables were retained for later multiple regression

analyses wi th FACI stress and FAC2 visual and vi sual Iy-re-

TABLE 6

Vl V3 Versus VDTI.JP R Squared Comparisons

Dummy R Squared lntervaì R Squared

FACI
F AC2
F ACa

.2 r 4og

.09788

.00 I 64

.20 r 85

.090t r

"00ì94

Note; FACì represents stress-related heal th problems, FAe2
represents visual and visual ly-related musculoskeletal
problems and, FAC3 represents museuloskeletal problems.

lated musculoskeletal problems.
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The var i abl es VDTWP or Vl V3 had bas i cal I y no

effect on FAC3 musculoskeletal problems and therefore these

were excluded from any further analyses with FACI.

5.2.\ AL r EN

The initial visual examination of the independent

variable ALIEN (i.e. the alienated labour scale) and the

three dependent variables suggested that these relationships

are probably nonlinear (see Appendix B - Graphs l0 to 12).

The fol lowing dummy variables were created from

the original ALIEN variable for anaìysis with the FACI

stress-related dependent variable: ALI (scale scores of 0 to

3 inclusive) , ALz (scale scores of 4 and 5), AL3 (scale

scores from 6 to 9). The AL2 and AL3 dummies were entered

into a regress ion v'r¡th the FACI stress-related dependent

variable and the R square v,,as seen to improve (see Table 7).

The AL2, AL3 dummy variables were kept for subsequent analy-

ses .

The dummy var i abl es formed from AL I EN (i "e. the

al ienated labour scale) for analysis with the FAC2 dependent

variable related to visual and visually-related musculosk-

eletaì problems were: ALI (scale scores from 0 to 2), AL2

(scale scores 3 to 5) and AL3 (scale scores ranging from 6

to 9). The AL2 and AL3 dummies hrere entered into a regres-

síon anaìysis with the FACZ dependent variable and the R
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square increased sl ightìy relative to the original ALIËN re-

gression. lt was decided to retain the AL2 ALJ dummy vari-

TABLE 7

Dummy Variable Versus ALIEN R Squared Comparisons

Dummy R Squared lnterval R Squared

FACI
F AC2
FACa

.24486

.20026

.00903

.20 r 85

.19265

.00023

Note: FAC I represents s tress-re I ated hea I th prob I ems, F AC2
represents visual and visual ly-related musculoskeletal
problems and, FACa represents muscuìoskeletal health probìems"

ables for further anaìyses with the FAC2 dependent variable.

For anal ys i s wi th the FACI dependent var i abl e re-

ìated to workers' musculoskeletal problems, the fol lowing

dummy variables were created: ALI (scale score of 0), AL2

(scale scores of I to 3), AL3 (scale scores 4 and 5), AL4

(scale scores from 6 to 9 inclusive) " The dummy variables

AL2 to AL4 brere regressed with this dependent variable and

it was found that the R square was larger with the dummy

variables. However, the relationship between the percentage

of daily VDT or WP use and this dependent variable was very

weak. The ALIEN variable and the ALIEN dummy variables were

dropped from any further regressions with this dependent

variable.



129

5.3 I'lULT I COLL I NEAR ITY

lnitial ly, three multiple regressions were run,

one for each of the dependent variables, in which over fifty

predictor variables were entered into the analyses. Since

there were so many i ndependent var i ab I es re I at i ve to the

number of cases (n=243), it was deemed advisabìe to reduce

the numbers of these variables wherever it was feasible.

This did not pose a problem as many of the predictor vari-

ables had negl igible correlations with the dependent vari-

ables. General ly, only the statistical ly significant vari-

ables had standardized beta coefficients of ..l000 or better

and it was decided to eliminate any predictor variables

which had statisticaì ly nonsignificant relationships with a

dependent variable. Notably, since the sample was nonrandom

the tests for statistical significance were used only as

heuristic devices.

The regression with the FACJ musculoskeìetal de*

pendent variable was probìemat¡c since even with al I the in-

dependent variables included in the analysis under thirty

per cent of the variance in the FAC3 dependent variable re-

lated to muculoskeletal problems. For this reason, extensive

analysis of this dependent variable was not attempted. The

correlation matrix was examined and multicol I inearity did

not appear to be a problem. The low amount of variance ex-

plained in this dependent variable was not due to inter-

eorrelations between the independent variables.
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The SAS program for col I i near i ty d i agnost i cs was

run on the remaining predictor variables in the FACI stress

and the FAC2 visual and visual ly-related dependent variable

regress i ons.

5.3.1 Stress- Related Health Problems

The fol lowing statistical ly significant predictor

variables were kept for the FACI dependent variable regres-

sion analyses: AL2 (dummy variabìe of al ienated labour

scores of 4 or 5), AL3 (dummy variable of al ienated labour

scores from 6 to 9), RS2 (dummy variable representative of

an adequate relationship with supervisor), RS3 (dummy vari-

able representative of a poor working reìationship with su-

pervisor), 12 (dummy variable representative of a neutral

attitude to computerization), T3 (dummy variable representa-

tive of a negative attitude towards computerization), V3 (80

to l00U of work day on a VDT or t¡*tP) and HGT (dummy variable

which indicates they could not adjust the height of their

office chair). The general criteria for assessing multicol-

I inearity were appl ied and in no instance did the condition

index acquire a value of ten or higher. There were however

high portion variances reported on one component for AL3

(.7622) and VJ (.8138) although the condirion index was only

\"837. The correlation matrix was referred to and the simple

r for ALI and VJ was equal to "63090" Since the beta coef-

ficient for ALJ was much smal ler than the beta eoeffieient
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for VJ $.227lO versus +.44470 respecrively), the ALJ dummy

variable was deleted from subsequent multiple regressions

with this dependent variable. No other potential collineari-

ty probìems were in evidence.

5.3.2 Vi sua I and Vi sual ì y-Rel ated l.lus cu I oske I eta I Prob I ems

The fol lowing independent variables were found to

have statistical ìy significant relationships with the FAC2

dependent variable: Pt (dummy variable representative of a

workerrs unwillingness to work on a VDT if she became preg-

nant), LGT (dummy variable representative of office I ighting

which is too bright), LGTì (dummy variable representative of

off ice lighting which is not bright enough), TEI'tpl (dummy

variable representative of office temperatures which are too

hot), NSE (dummy variable representative of noise levels in

the office which are too quiet), AL2 (dummy variable of al-

ienated labour scores of 4 or 5), AL3 (dummy variable repre-

sentative of al ienated labour scores from 6 to 9), BRTI

(dummy variable representative of VDT brightness controls

which are inadequate), F (dummy variable representative of

fl ickering characters on the VDT screen) and SPCE (dummy

variable representative of inadequate space at the VDT work-

station). The SAS col I inearity diagnostics program h,as run

with these variables. The condition indices were al I below

4"0 and there were no portion variances of .5OOO or higher

reported on any one component"
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5.\ INTERACTION EFFECTS

It was often noted in the I iterature that in the

VDT workpl ace numerous factors act joi nt I y or synerg i st i ca I -

ly to affect workers' health (e.g. l'lackay et â1., 1979;

Smith et al., l98l) . l'lackay et al . (197Ð did rest for in-

teraction effects among sawmill workers but among VDT work-

ers these interactions have never actual ly been tested. Var-

ious multiplicative or interaction terms r^,ere introduced

into the FACI stress and FAC2 visual and visual ly-related

muscuìoskeletal dependent variable regressions and never

were these terms found to be statistical ìy significant. The

joint effects of two pred¡ctor variables, in this sample,

did not contribute any more to the explanation of the depen-

dent var i abl es over that wh i ch had al ready been accounted

for by their separate effects. This suggests that the ef-

fects of the predictor variables are additive.

5.5 HYPoTHESTS 0NE

ln hypothesis one, it was proposed that, when all

contr ¡ but ¡ ng f actors r^rere cons i dered at the same t ime, the

performance of alienated labour would have the greatest rel-

ative effect on VDT workers¡ stress problems. The FACI de-

pendent variable representative of workersr stress problems

was used for the assessment of hypothesis one. The follow-

ing predictor variables: ALz (al ienated labour scores of 4

or 5), RS2 (adequate relationship with supervisor), RS3
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(poor relationship with supervisor), 'f2 (neutral attitude

towards computerization), T3 (negative attitude towards com-

puterization), AGE, V3 (80 to l0O per cent of day on a VDT

or WP) and HGT (cannot adjust height of office chair) h,ere

entered into a final regression with the dependent variable"

The overal I regression was statistical ìy significant at the

.01 level (i.e. the F equalled 17.63768 at 8,2J2 degrees of

freedom). The R squared was equal to .37819 such that 37.8

per cent of the I inear variance in FACI was explained by

these eight predictor variables. The coefficient of nondet-

ermination (i.e. I - R squared = K squared) was equal to

.62181 which showed that approximately 62"2 per cent of the

variance in FACI was unaccounted for.

S i x of the var i ab I es were found to have stat ¡ st ¡ -

cal ly significant affects on FACI: AL2, RSz, RS3, T3, AGE

and V3. l,lhen the standard i zed part i a I beta coef f ic i ents were

compared, V3 emerged as the variable with the greatest im-

pact on FACI (see Table 8).

The more a worker operated a VDT or WP dai ìy, the

greater were their stress problems. V3 is another indicator

of al ienated work, albeit an imperfect and indirect measure,

i t represents the extent of rational ization of the office

work. AL2 (aìienated labour scores from 4 to 5) were quite

strongly related to the FACI stress dependent variable. This

indicated that the more al ienating their work could be char-

acter i zed, the greater were thei r stress probl ems. I t i s
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TABLE 8

Significant Predictors in the FACI Regressions

v3
T3
AL2
RS3
RS2
AGE

F Ratio
\7.37\
12.823
I l.0l I

8.52t
8.160
\.987

Beta
+.\o\35
+. tgg43
+. t 8441
+.15720
+.15t+57
-.11765

RSQ Change
.12697
. o78oo
.00520
.07 325
.04704
.0rgl l

r
+.46360
+.34t74
- .06024
+.25t+13
+. 2 ',t61 I
-.t8447

Note: The significant predictors in the FACI stress-related health
problems regression hrere: V3 (80 to l0O per cent of day on a VDT or
WP), T3 (a negative attitude to computerization), AL2 (alienated
ìabour score of 4 or 5), RS3 (poor relationship with supervisor),
RS2 (adequate relationship with supervisor) and AGE (worker's age
i n years) .

probable that part of the affects of AL2 were suppressed by

V3. V3 is capturing aspects of al ienated labour which were

not captured in AL2. Both Vl and AL2 are probably not ex-

haustive since other potentially important aspects of alien-

ated labour were not avai lable in this data (i.e. machine

pacing versus operator pacing, direct measures of repetitive

work, length of work cycles, workload, the workersr ability

to conceptual ize the entire work process, etc.).

lf there were problems in their relationship with

their supervisor (i.e. they reported a poor relationship

with their supervisor, RS3), the greater urere their stress

problems. However, even if they reported an adequate rela-

tionship with their supervisor (i.e. RS2), this did not re-

duce the i r stress probl ems.
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The older the worker, the less were their stress

problems. That is when al ì other variables are control led,

younger workers tended to report stress problems more often

than older workers. This may be due to general I ife factors

external to work not captured in this data (i.e. younger

workers may be more I ikely to have young chi ldren, etc.).

Job senority had been indirectly captured in the initial re-

gression (i.e. WKP) and it was not found to have a strong or

significant effect on the FACI stress-related heaìth prob-

lems. However, job senority, if a better measure had been

avai lable, probabìy would be a contributing factor. 0ìder

ì^romen were I ess I ikely to be work ing on VDTs in th is sample

and ¡t is often the lower level clerical workers who utilize

this equipment the most.

The more negative was the workers' attitude (i.e.

T3) towards computerization in our society generally, the

greater were their stress problems. However, the interpreta-

tion of this variable ís difficult as ¡t is not certain

which came first, the negative attitude or VDT usage.

V3 and AL2 are expected to both be captur i ng the

effects of alienating work, so it would appear that there is

at least part¡al support for hypothesis one, in this sample.
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5.6 HYP0THESTS TWo

ln hypothesis two, it was suggested that, when all

possible contributing factors u,ere considered simultaneous-

ly, the performance of aì ienated labour would have the

greatest impact on workers' visual problems. The FAC2 de-

pendent variable representative of workers' visual and visu-

al ly-related musculoskeletal problems was used to assess hy-

pothesis two. The independent variables: Pl (would not work

on VDT if pregnant), LGTI (office lighting which is not

bright enough), LGT (office lighting which is too bright),

TEI'lP I (of f ice temperatures wh i ch are too hot) , NSE (no i se

levels which are too guiet), AL2 (al ienated labour scores of

3 to Ð, AL3 (alienated labour scores from 6 to 9), BRTI

(V0t ¡rightness controls which are inadeguate), F (flicker-

ing characters on VDT screen) and, SPCE (inadequate space at

workstation) were entered into a final regression with the

FAC2 dependent variable.

The overall regression r^ras statisticalìy signif i-

cant at the .01 level (i.e. the F ratio was equal to

l4.ll65\ at lCI,232 degrees of freedom). The R square eq-

ualled .37829 indicating that lJ.8 per cent of the linear

variance in workersrvisual problems was explained by these

ten predictor variables" The coefficient of nondetermina-

tion revealed that approximately 62.2 per cent of the vari-

ance in this dependent variable was sti I I unexplained.
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The relative strengths of each predlctor were com-

pared and the AL2, AL3 variables were found to have the

TABLE 9

Significant Predictors in the FAC2 Regression

AL3
AL2
PI
F

BRT I

S PCE

LGT I
TEI'IP I

LGT
NSE

Beta
+. 28039
+.21766
+ .1997 3
+. I 8605
+ .17659
+.17097
+ .1 5252
- .1 3590
+. t 3085
+.1og7g

F Ratio
21 .067
16.317
I 3.368
| | .715
9.679

ì o .439
8.292
6.t9l
5.80r
4.39t

RSQ Change
. r r 156
.02468
.09468
.03 I 39
.032\2
.0r3r3
.02255
. oog48
.03 r 82
.00658

r
+.36997
+. I 6383
+.30773
+.23830
+.3337t+
+. I I l+59

+. t0433
-.05591
+.t8551
+.06 I 82

Note: AL3 represents al ienated labour scores from six to nine,
AL2 represents al ienated labour scores from three to five,
Pl indicates the workersr refusal to work if pregnant on a VDT,
F represents fl ickering characters on VDT screen,
BRTI represents inadequate VDT brightness controls,
SPCE represents inadequate space at VDT workstation,
LGTI represents office lighting which is not bright enough,
TEl,lP I represents of f ice temperatures wh ich are too hot,
LGT represents office I ighting which is too bright,
and NSE represents noise levels in the office which are too
qu i et.

greatest impact on this dependent variable (see Table 9).

The more alienating a workersrwork can be charac-

terized as, the greater wiìl be their visual problems. Thus,

hypothesis two has some support in this sampìe of women

workers. VDT character i st i cs such as f ì i cker i ng characters

and inadequate brightness controìs and, environmental prob-

lems related to improper office T íghting may be contributing
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to these workers'visual problems but, the type of work they

are performi ng has the greatest impact when al I var i abl es

are viewed simul taneously.

It was not surprising to find both inadequate

br i ghtness control s and f I i cker i ng characters on the VDT

significantly related to visual problems since brightness

controls serve to reduce fl icker problems.

Although over fifty per cent of the VDT workers

reported glare on their VDT screens this variable was not

found to be s i gn i f i cantì y rel ated to the FAC2 dependent

variable in the multivariate analyses. However, glare prob-

lems are often the result of office I ighting which is too

bright and this variable was found to be significant.

Notably, many of the VDT characteristics which

were emphasized in the I iterature had virtual ly no affect on

these workers' visual probìems. Ergonomic solutions did not

appear to resolve any of these VDT problems. Personal char-

acteristics of the workers such as the¡r age and whether

they were in need of eyegìasses or contact lenses did not

have any affect on their vision problems. These results sug-

gest that much of the previous emphasis on such factors as

VDT equipment design, ergonomic solutions and the personal

character i st i cs of the workers, nìây have been mi sd i rected.

The Pl dummy variable (representative of workersl

unwill ingness to work on a VDT during pregnancy) was strong-
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ly related to FAC2 visuaì and visual ly-related musculoskele-

tal problems. This variable is probably capturing the work-

ers concern about VDT radiation. There was a lot of atten-

tion by the popular press, especialìy during the summer of

1982, on the incidence of miscarriages among VDTs workers.

The radiation emissions from VDT was suspected to be the

cause of these b i r th i ng prob ì ems .

The TEI'IPl (of f ice temperatures which are too hot)

and NSE (offices which are too quiet) were reìated to FAC2

visual and visual ly-related musculoskeìetal problems. lt is

probable that these variables were capturing the general

discomfort of the workers.

The var i ab I e SPCE (workstat i ons wh i ch have i nade-

quate space) was probably related to the musculoskeletal

problems, as opposed to the visual problems, included in the

FAC2 dependent variable.

5"7 HYPOTHES I S THREE

ln hypothesis three, it was suggested that' when

al I possible contributing factors h,ere considered simultane-

ously; the performance of al ienated labour wouìd have the

greatest relative impact on workersr musculoskeletal prob-

lems. This hypothesis was part¡al ly supported with regards

to workersr visual ly- related musculoskeletal problems (see

the discussion in Section 5.6 of this thesis). t'lusculoskelc-
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tal problems which are unrelated to visual problems b,ere

captured in the FACJ dependent variable and this dependent

variable was used for further assessment of hypothesis

three. However, the al ienated labour variables were earl ier

el iminated from any FACJ dependent variable regressions due

to their very smal I correlations with this variable.

Al I independent variables which had betas of .1000

or better were entered into a multiple regression w¡th the

FAC3 dependent variable (representat¡ve of workers' muscu-

loskeletal probìems). The R square was equal to .2233\ (

the F ratio was equal to l+.68321 at 1\,228 degrees of free-

dom) indicating that approximately twenty two per cent of

the variance in workers' musculoskeletal problems urere ex-

plained by these independent variables. Approximately seven-

ty-ei ght per cent of the var i ance i n th i s dependent var i abl e

uras left unexplained and this tends to indicate that possi-

bly some of the important variables related to workers' mus-

culoskeletal problems were not included in this analysis.

As wel I, it is suspected that the calculation of

this dependent variable may be partiaì ly to blame for the

low amount of variance explained. This variable only closely

approached statistical significance in the factor analyses

(i.e" its eigenvalue was .99889). This indicates that there

may have been insufficient variation in the FAC3 musculosk-

eletal health problems to begin with. This dependent vari-

able was predominantly composed of the health problems:
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hand cramps and sore wrists and, according to the Womenrs

Bureau (1983), few of the women workers actual ìy compìained

of the frequent occurrence of these musculoskeletal prob-

TABLE IO

Predictors in the FACJ Regression

T4
02
RSr
HOOD

RS4
GLS I
LGT

Beta
.20383
.18927
.17758

r 7090
16559
t\325
I 3406

F Ratio
r o. 740
8.u7
7.555
7 .767
6.959
5 "092
4'831

RSQ Change
.03790
.02576
.01259
"02077
.03604
.or734
.0 I 268

r
+.2388 I

+. t3328
+.07 I 87
+.08097
+. r8251
-.16251
+ .12\33

+
+
+
+
+

+

Note: FACJ represents workers' musculoskeletal problems'
T4 is a dummy var iable representative of a very negative
att i tude towards the computer i zat i on of our soc i ety'
02 is a dummy variable representative of one of the three
crown corporations involved in this study, RSI is a

dummy variable representative of a good relationship with
supervisor, H00D is a dummy variable representative of the
presence of a hood on their VDT, RS4 is a dummy variable
representative of a very poor relationship with their
supervisor, GLSI is a dummy variable representative of no
glare from the VDT screen and LGT is a dummy variable
representative of office I ighting which is too bright.

I ems.

0f the pred i ctor var i abl es entered i nto the FAC3

musculoskeletal problems regression, T\, the dummy variable

representative of a worker having a very negative attitude

towards the computerization of our society' emerged as the

strongest variable (see Table l0). lt is difficult to inter-

pret this variable as ¡t is not clear whether this negative

attitude came before or after the usage of VDTs.
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The second strongest variable was 02, the dummy

variable which indicated they worked in one of the three

crown corporations. This variable was entered into the re-

gressions to control for any organizational variation be-

tween the three crourn corporations. lt is apparent that'

wi th regards to workersr musculoskel etaì probl ems, the or-

ganization the workers were employed at had an affect on

thei r musculoskeletal problems.

I t wou I d appear that regard I ess of whether the

workers had a good working relationship with their supervi-

sor or a poor relationship (i.e. RSì and RS4) and, even ¡f

they had a hood (i.e. H00D) on their VDT screen, these did

not help to reduce their musculoskeletal problems. lt is ap-

parent that there is an overriding factor operating ¡n these

work si tuations. I t i s probable that those dimensions of al-

ienated labour (i.e. machine pacing, the speed of their

work, etc.) not captured in this analysis, are the interven-

ing variables affecting workersr museuloskeìetal problems.

Those workers who did not have a glare on their

VDT screens (i.e. GLSI) had less musculoskeletal problems

than those who had glare"

Office I ighting which is too bright (i.e" LGT) in-

creased workers' musculoskeletal problems.
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5 I sur'1r4ARY

There was part i al support i n th i s sampì e for hy-

potheses one, two and three. Close to forty per cent of the

variance was explained in the stress-related health problems

(i .e. FACI) and the vi sual and vi sual I y-rel ated musculosk-

eletal problems (i.e. FAC2). These are important findings,

especiaìly when ¡t is recognized that the alienated labour

variables were probably not exhaustive measures. lmproved

measures of al ienated labour which were inclusive of indica-

tors for: machine pacing as opposed to operator pacing' the

extent their work can be characterized as repetitive, the

I ength of the ¡ r work cyc I es, work I oad, and the worker I s

ability to conceptualize the entire work process, would

probably further increase the expìanation of these dependent

variables. These findings dispute the cìaims of ergonomists

who maintain that many of the problems of VDT usage can be

overcome primari ly w¡ th VDT design solutions.



Chapter Vl

DISCUSSION

The major objective of this thesis was to con-

struct and test multivariate models which attempted to ex-

pìain the incidence of health complaints among VDT workers.

l4ultivariate analysis was done for this thesis since none of

the previous researchers attempted to control al I the perti-

nent variables simultaneously and this may be necessary if a

true understanding of the VDT work situation is to be

reached. The use of multivariate techniques for the analyses

in this thesis, improved upon the initial l.Jomenrs Bureaurs

(lg8¡) bivariate analyses of the data. A comparison of the

l.lomenrs Bureau's original f indings with those found here re-

veaìs the advantages of multivariate methods and generaì ly

points to possible problems with the conclusions of most of

the previous researchers.

The l,Jomenrs Bureau was faced with the analysis of

twenty-five dependent variables. ln order to simpl ify their

analysis and to make it more manageable, they reduced the

number of dependent variables for intensive study by choos-

i ng on I y those hea I th prob I ems wh i ch were found to occur

chronical ly (i.e. "every dayil or rroften during a week")

among at least twenty-five per cent of the women workers

144 -
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(¡otfr VDT and non-VDT) in their sample. This served to de-

I ineate the more rrseriousrr health problems of: boredom,

stress, frustration, irritabi I ity, eyestrain, burning eyes,

backache and sore neck, for their analyses. However, all of

the twenty-five health problems were essentially symptoms of

more general problems.

Bìurred vision and burning eyes are known symptoms

of eyestrain. lrritabi I ity, frustration, depression, bore-

dom, insomnia, etc., are symptomatic of psychologicaì

stress. So the construct i on of sca I es of hea I th prob ì ems, as

was done in the prel iminary analyses for this thesis, would

have increased the val idity of their health problems. Their

approach to the problem of too many dependent variables ig-

nored the possible interrelationships between these health

probìems. Their rather arbitrary means for determining the

more serious health probìems probably resuìted in the exclu-

sion of some ¡mportant heal th variables.

The Womenrs Bureau proceeded to analyze the eight

potentially serious health problems with various independent

variables (i.e. crosstabulations). l,lost of the variables

found significant at the muìtivariate level of analysis in

this thesis were also found to be significant in the Women's

Bureau's study at the bivariate level of analysis. Notably,

since the sample used was nonrandom, the tests for statisti-

cal significance can only be seen as heuristic devices.
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Genera I I y, al I the character i st i cs of work var i -

abìes (i.e. lack of opportunities for: learning new ski I ls,

chal lenging work assignments, independence in decision-mak-

ing, promotion and creativity; lack of movement around the

office; uncomfortable office chairs¡ qual ity and quantity

monitoring; relationship with their supervisors) were found

to be significant at both Ievels of analysis.

Some of the significant independent variables at

the bivariate level of analysis did not emerge as signifi-

cant at the multivariate level of anaìysis. The differences

in results between the multivariate and the bivariate analy-

ses are probably due to the lack of controì over the numer-

ous independent variables related to VDT workers' heaìth

problems in the bivar¡ate analyses.

l n the tJomenrs Bureaurs ana ì ys i s of eyestra i n the

foì lowing variables were found to be significant: inadequate

brightness controls, glare from keyboard keys and VDT

screen, inadequate contrast controls, fl ickering characters,

lack of antiglare screen and lack of screen tiltabílity. 0f-

fice I ighting problems were not significantly related to ey-

estrain. ln the multivariate analysis of the FAC2 dependent

variable representative of workersr visual problems, only

f I i cker i ng characters and i nadequate br i ghtness control s

hrere significant and the dummy variables related to office

I ighting emerged as significant variables"
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It is apparent that in the bivariate analysis the

effects of office lighting were hidden and confounded. lt is

probable that the effects of VDT screen and keyboard glare,

the lack of antiglare screens and screen ti ltabi I ity and,

i nadequate contrast control s are rel ated to I i ght i ng prob-

lems. Thus the bivariate results masked the underlying vari-

able of importance: office I ighting" This suggests that if

the I ighting problems are recommended, many of the other

problems related to VDT usage would disappear.

As reported by the Women's Bureau (lg8¡), many of

the VDT operators þrere equipped wi th: antiglare screens

þ9.52), tiì table VDT screens (\2.62), acceptable conrrast

controls on their VDTs (\l.SZ), adequate brightness controls

Q7.92) and separable screens from VDT keyboards (58.42).

The three employers surveyed by the Womenrs Bureau were very

aware of VDT issues as around the time the survey was done,

VDTs and their effects had become a bargaining issue in

these workplaces. However, even w¡th many workers possessing

these features on their VDTs, 5l per cent still reported

glare from their VDT screens. About thirty per cent reported

f I i cker i ng characters on thei r VDT screens, most reported

their characters to be of good sizes (922) and about twenty-

eight per cent reported glare from their VDT keyboards.

Among the four psychological stress problems em-

phasized by the Womenrs Bureau (i.e. stress, frustration,

boredom, and irritabi I ity) again, many of the VDT design
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problerns were found to be significant in the bivariate anal-

yses, as wel I âs, the office I ighting problems. Yet, in the

multivariate analyses, none of these variables were found to

be significantly reìated to the FACI dependent variable rep-

resentative of workersr stress problems. These different re-

sul ts suggest that once the variables related to al ienated

work are control led for, the VDT design characteristics tend

to disappear. The affects of VDT design problems are through

the performance of alienating labour. lt is probable, that

centra I to any attempts to reduce workers I v i sua I , stress

and musculoskeletal problems would require a reorganization

of work, which allowed workers greater control over their

work tasks and less repetitive, standardized and routinized

tasks.

The differences in findings between the Womenrs

Bureausr bivariate analyses and the multivariate analyzes

done for this thesis, on the same set of data, reveal the

importance of doing multivariate analyses. Since almost all

of the previous researchers have used bivariate techniques,

this leads one to question their conclusions. These bivari-

ate anaìyses could not reveal the relative importance of all

contributing factors operating in the VDT work situation" lt

is difficult to understand therefore how these researchers

can assert that the VDT design features are of prime impor-

tance to VDT workers and their health"
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Even with measures of aì lenated labour which were

deficient, close to forty per cent of these workersr visual,

visual ly-related musculoskeletal and stress problems were

explained in this thesis. This is quite a high proportion

of variance explained since other factors, not included in

the analyses, such as: radiation effects and factors exter-

nal to the workplacei may also be contributing to their

treà I ttr prob I ems .

It was never anticipated in this thesis that a 100

per cent of the variance would be explained since not alì

known contributory variables were included in the analyses.

Chernomas (1982), in his analysis of health in capital ist

soc i et i es suggested that there are numerous factors wh i ch

can affect heaìth, aside from work, inclusive of the food we

ingest to the air we breath. Other I ifestìye factors' relat-

ed to social class and even maritaì status may play a role

in an individualrs health status. Al I the workers in this

sample were women and if they had young children (married or

single parents) tnis could have added different stressors

(i.e. dual job syndrome) .

Final ly, it may actuaì ly be impossible to separate

nonradiation health probìems from radiation health problems"

Although VDT radiation emissions have been deemed to be vir-

tual ly nonexistent (e.g. tlinnipeg Free Press, ì983) , the re-

search in this area seemso to the present author, to be in-

conclusive. The impl ications of even miniscule doses of
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rad¡at,ion, over ìong periods of time are sti I I unknown. The

incidence of miscarriages and other birth defects in recent

years, among VDT workers and the strong recommendations of-

ten by provincial and federal governments that pregnant wo-

men should not use this type of equipment, makes any claims

that radiation effects are not to be of concern sound rather

shal low.

One woman in the Womenrs Bureaurs survey stated

that she had had a number of miscarriages after she started

working on a VDT. lt is probable that before the press

seized on this issue, many women experiencing miscarriages

did not think to relate them to their work. Now that the is-

sue of radiation has been downplayed by a recent federal

government study (e.g. Winnipeg Free Press, 1983), it is

hopeful that it doesn't become a nonissue and that years

from now we won't be confronted with many i I I office work-

ers, suffering from the accumulated radiation effects of VDT

usage "

The results of the analyses done for this thesis

cast ser i ous doubts as to the present ergonom i c so I ut i ons

proposed to reduce VDT workersr health problems. Too much

emphasis has been placed on the VDT design characteristics

and the patchwork solutions (e"g. hoods on screen, antiglare

screens, etc.). Notably, ¡t is not here suggested that these

are unimportant but, to concentrate on these factors is to

ignore or to avoid the central issue: the performance of

al ienated labour.



t5l

Further attempts at mul tivar iate research wi I I be

required in the future if the VDT work situation is ever go-

ing to be clarified. Rel iable and val id measures of al ien-

ated labour wi I I have to be developed. lledical doctors, who

specialize in occupational health, could be consulted to

help construct better health scales. Factors external to the

workplace could be included in future surveys such that the

relative impact of work can be assessed.
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Sectlo¡ IT fa to be ans¡cred SÉl¿ by rho¡e rs-e!'operaÈe a vfdeo dfeplay ten¡lnãl (VD|lr
proceaaor fn thelr preaenÈ occupatfoû.g

votter¡
or CRT)

to te

t

INSTRtrCTION¡ ¡

s€cÈfd r fg to be a¡svered by gErvø., Éo fius l¡ tbfe gu:rtionnalrc.
vl¡o--p¡gtg$!Z
or a ¡¡ord

acraeng

Placc tho corroct nr¡nbar of your reapo¡se l¡ Èhe box provlded rrlth eachquestfoD.

Exaple:
lfbet la yor¡r curr€rt narftal aÈ¡tr¡¡?
t. Slngle 3. Dlvorccd 5. Cæa-1æ
2. üarrled 4. Separared 6. Hidøod

rf you are ef.gre, for exacpre, you would plaec tbr ¡uóer nln rn tb¡ bqto thc rlgbt of tblB qussÈfon.

NoÈst yor¡ ¡rê ûot r6quir€d to srsrrâr tbla guoatloD, fÈ fe oaly an erqle,
ln eoæ quorÈfor¡rr re h¡ve prwtded e¡Èr¡ spaco fû ïhfcb you E¡y co4¡Èfurthsr ff you co trleh.

SECfIOil I: Jqb-R¡lated Infon¡eÈfon

l. Io rcceot Jtcersr 1n our aocleÈy, tbe totcgratls¡ of ccrlouÈôr tc.hnolory
ho¡ beo rapfd and vrdeapraad, affectlng *y arear of ãur lr.ve¡.Gcaerally, your reaponse to tùfe coryotãrrzairo¡ of o{¡r socrett rs:

l. VetT Pocftfve 4, xegaBivr
2. PoaLtl.vc 5. yery XcgaÈtve
3. NouÈral

Pleesc explalu )¡our r€spø¡c3

2. þprorfuetcly hov 1øg bevc yo. brld your prÊsåût gorrtrou r¡ tb¡orgç¡l.atlø for rrtfcb yan arr ntll eryloTcd?
l. le¡¡ thæ 3 ænth¡ 4. o,r¡sr I !¡râr Èo 2 yc.era
2. 3 ¡o¡tb¡ to 6 æntb¡ 5. ovsr 2 ¡loær Èo 3 yeara
3. ovar 6 ¡o¡tbr ùo I J¡ôcr 6. ovrr 3 ycare

3, þprorlratcly hor loag have you ro¡ted for Èbs orttr¡iratlon for
vhJ.ch yoo ars nor e4loyed?

l. eæ raspolrc ú to quartfø ndcr z
2. lear thæ 3 ¡øth¡ 5. ovcr I ya¡r Èo 2 yaerr
3. 3 r¡øth¡ to 6 ænth¡ 6. ovcr 2 )¡Gsrs Èo 3 yo*r
1. over 6 rcnÈhs to I year l. æar 3 ycara

t

I Ucñr -ny bo¡ra on æ aycrage day do you vort?
(i.e, 7k bour¡ Le equal to 7.25 houra)

e

¡

I

ö

5. Eow Fhy daye a weeL do you rrork?

t3

l?
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6.

Exæple:

msrual typesrlter
electrlc typerrlter Þ

electronfc typeyrl

vlhat ?lrceng of your averagelþ)r are you acÈually fnvolved ln theoperatLon of the followrng ?ilFe eguipnerr? (Eetfnate rhe pêrcenrageof tfme r¡here aoorrcàbre sîd place jo,ri Ìesporsre or re'ponses in thebo*"s prq

Place a ttOtt (zero) in the box prowlded ff you do not operate thefndlcaËed equlpnent.

If you estinaÈe thaÈ ten percent of your everâge work day fs spentoperatf.ng ¿¡n electronic nail terninai, then you sould lodfcate tOz fnÈhe box provfded:

elecÈronlc mafl ter¡nlnal

**************#t*t**t#*******t**¡**rr****i*i**************ff *******

t6
ts

22

25

2E

îr
34

3i

¡l 0

¡.3

16.

{0

vfdeo dfeplay teralnal and/or vord proceseor _ , r(wlth televfsf on-like screen)
electronÍc maLl ternfn
telex ¡rachlne -
photocopfer or
keypunch - )
nagneË1c card
prÍntere (varlous t¡pes
nlcroflche reader
dfctaphone

calculator/addlng
other, apeclfy:

7 Ï:liTî the- toÈal pgr- c1r of your averâge day rüI'ch you ependpertom{og otber dutl.es (non-equipæDÈ related taaksr-i.e.'ffle; æsver the telephone; shorthad/dtctatfon; reaã anddirecÈ ln-corning nal1; etc.)

52

.sI

¡E

Note: Queetlons 6 æd Z ehould Èotal to o¡e hr.¡ndred percenÈ.

Tt¡e follortng lfete characterieÈtcg of yor¡r present ,,orl. envrron¡enÈ.Please place Èhe corÈecÈ responaea fo ti¡e boxee provrded rrti eachquestlon.

8. Ttra lfght ln your office fs:

. 
l. too brtght Z. sufficlent 3. not brtght enough

The eource of uoaÈ of the ltght fu your offlce fs fron:
l. wladovs 2. lfght fixturea 3. both

The Èype of ltghting flxËures in your offÍce:
l. fluoreeeent Z. lnca¡d.esce¡t 3. both

(Ught bulbe)
4. donrt kno'¡

9

59

60

7 o

i

l0

6t
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It. The tenperaturE Ín your offlce fe ug¡¡811y:

L adequate .,2- Ëoo hoE 3. too cold

4. BouetÍnea too hot/soæÈtæa too cold

l2 It¡e atr fn your offlce ls usuallY:

l. fresh 2. adequate 3. etuffY
(good clrculatfor)

13. The uofse level ln your offfce fs usually:

1.. too guleÈ 2. tolerable 3. too Dol'ay
nofee levele

14. Your offLce chair'lg:
l. co¡ofortable 2. adequate 3. oot confortable

15,CouldyouatlJustthehetghÈofyourchal'rlfyouaor¡lshed?
t. Yee 2. No 3' doott knq¡¡

62

G3

6{

65

cô

67

ô8

69

t0

llever

16. Ia the apace åt your worksËatlon?

l. Dore thao 2. adequaÈe
adequaÈe

3. loedequate

17. Ie the Prlvâcy aÈ Your desk:

t. nore ßhan 2. adequaÈe
adequate

3. fnadequate

t8. Ia your oPPortunlty to mve around the office:
- l. nore thæ 2. adequaÈe 3. laadequate

. adequate

19. Ie your vork!.ng relatLonehlp rlth your aupervlaor:

t. very good 2. god 3. adequate

4. poor 5. verJ¡ Poor

20. Eon ofËeo do you experlence any of Èhe follsvlng r¡ork-related
probleror fn your presenÈ Job? Occa¡lon-

EverY Ofteo durlng allY Durlog
day À seelr A r¡ootb

feelLug of leolatLon

boredoo

fatlgue
atreaa
fEuBt.ratlon

c@fllct
fear
anxlety
depreaslon

frrltabllLty

a

3

3

3

3

3

3

3

3

3

2

2

2

2

2

2

2

2

2

2

tI

I
t
I
I
I
I
I
I
I

4

4

4

4

4

4

4

4

4

4

1t

12

7s

l1

?5

70

77

?8

?9

l0

6t2I

E¡

n
¡
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21. Slnce you started your presen! poslÈlon, have you begun to cxperlence
any of the followlng work-related probleros?

0ften
Durlng
a r¡eek

Every
Day

Occaslon-
aally' durlng
a rûonth Never

headaches I 2 3

eyestrain I 2 3

burnlngeyes | 2 3

blurred vlslon 2 3

lossofÂppetite I 2 - 3

Íncreasedappetlt,e | 2 3

skfnrash L 2 3

fnsour¡ia | 2 3

backaches L 2 3

stlff/soreneck&shoulders L 2 3

handcranps I 2 3

aÈfff/sorewrfsts I 2 3

Bwellfng of feet L 2 3

f¡creased smokfng of clgareÈtes I 2 3

In your present Job, how would you rate your opportunftiee for:

4

4

4

4

4

4

4

4

I
4

4

4

4

4

T

fl"
fJ'o
['u
fJ"
fl,,
fl"
fl,,
fl'o

7

E

9

t0

lt

t2

22

Very Very
Good Good Adequate Poor PooE

L2345creaÈlv1ty

fndependence to nake
decísfons on the Job

promotÍon or advancenent

acqul.rf.ng net¡ ekllle

cballeoging work aeslgnrnenta I

23. IJtiat advantagea or benefÍts do you flnd fn your presenÈ Job?

24. Are you preeently fn a supervlsory posftlon?

l. Yes 2. No

Overa!.L, what Ls your general level of Batlsfaetfun wlth your
present Job?

l. Very eatlefleil 3. Neutral 5. Very dfssatlsfled
2. satfsfled 4. Dlsaatlsfled

I

I
I

5

5

5

5

3

3

3

3

2

2

q

2

4

4

t.

4

n
u
tr
n
u

2l

22

23

25

26

âÉ

27
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26. l{hat 1s )¡our pregent age fn years?

27. llhaÈ ls your apProxÍrnate aalary per noath, before
deductlons? (gross salary)

28

29

33

If you do not Presently oPerate t tf999 dtsplay germÍnal
or ä word procàssor, would you be wllllng Èo learn?

l. Yes 2. No 3. Not apPllcable

tf yea, under shaÊ co¡dÍtfoos would you be wtlltng to learin?

Lensth of Ig¡gg!lral.¡lnc (dava)

Htgh school buglneee courae

Veqdor tralntag (aeller of equiP-
ment, for erauPle: I.B.Èt. Xeror, etc)

37

40

3{

sectlon II fs to be answered only by those woæn r¡orkera vtro operaÈe

vldeo dlsplay terElûa1s or uord procesBora fo Èheir Preseat Jobe. If
you do not preaenÈly operate th.se tyPeE of equlpænlr you have nor
conpleted tire part ôf thte quesÈlonnalre relevmt to yo¡¡. Ttræk you
for your co-operatlon.

I{here dld you rece!.ve your trafBlûg to oPerâte a vldeo
dieplay teru4nal or ¡¡ord procesaor and ho}' Ioog was thle
trâ1n1og? In the bor prowlded fndfcate how long Jour traI'n-
Lng was fu days (approxfuacely) at that Partfcular place.

If you do operate a video-dlsPlaY ternLnal or sord Processor please cotrÈÍoue

oû to Sectlon II. I,le are e re vldeo dl s¡

or sord oro cea aorg televLsion- sc reens.

SECTION I: llorkÍnc r¡lth Vldeo DLeplav or lford

PART A

I

Oo-thæJ ob-trsialng (Supervlsor t
co-worker, etc:
(Thta la an accumulated total Ytthtn
the varioue orgåol'zatfons you nay have
vorked)

Succeas/Angus Busfnege College

Red trùlver ComrmltY College

Falcon llord Proceeafng

HerzLng InBÈltute

llord-Pro Senrlces

¡l 3

46

49

52

55

ú8

6lOther, Speclfy
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At ãry pofnÈ 1n your tra1ning, nere any of the follorring Leaues
broughc up by your l.structor/e?

CorrecÈ posture vhen sftÈlng behfnd a vLdeo dleplay terrninal?
(1.e. the poeftlonfag of hands and feec, eÈc.)

I. Yes 2. No

The correct slttlng di8tarce fron the ecreen?

l. Yes 2. No

Hær Èo adJusÈ your rrorkst.atl.oû to beet Buit, your otr¡r
lndlvldual needs?

l. Tes 2. No

Eor to avoid, lf possible, stralnlng or tfrfng your eyes?

t. Yea 2. No

3. Are there ¿¡ny other corEentB you have abouÈ your tra{nlng?

62

03

ôa

85

¡t

67

ôt

e9

?0

Cæ you Beperâte the keyboard of your vfdeo dleplåy terraloal
o¡ vord proc€asor fron fte acreen?

l. Iee No 3. D,o¡tt Rnov

2 Is therê a reflccÈed (dlreet or ladirecÈ) glarc frorn
your keyboard keya?

l. Yes 2. No 3. llavenrt DoÈfc€d
oBe

3. Ia tberc a reflected (dlrecc or fndliect) glare froa
your ecreerr?

l. Tes 2. No 3. E¡veatt noÈlced
o¡e

4, Cm you adJuet the rflt or angle of your acreen lf you
¡'SOt tO?

t. Yee 2. No 3. Iþott bow

5. Do you have a hood or a sftnllar devl.ce oD your acreen
to elld.aate poaslbla glare?

l. Yea 2, No

6. Do you have a epeclel antl-glare acreEr¡ on your wldeo
dleplay tenrlnal or r¡ord proceeeor?

l. Yes 2. No 3. Donrt K¡os

2

?t
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7 Can you adJuaÈ the brlghtnesa oû your acreen?
l. Yes, adequate adjustment
2. Yes, but lnadequate

3. No
4. Dontt knos

8. Can you adJust the ê.ur¡tra.st on yor¡r screeo?
l. Yes, adequate adjustnent
2. Yep, but fûadequate

3. No
4. Dontt know

9. Do you notlce a fllckerlng of characters oD your
acreen?

l. Yea 2. No 3, Eaveott t¡ottced
thfs

10. The efze of the cheractera on your screen ares

l. Too large 2. Good slze 3. Too e¡¡all

ll. Do you have a copy or docunent holder to lìold your hard
copy vhlle ty?fng?

l. Yea 2. No

12. Is your copy or docr.roent holder adJuarable?

l. Tee 2. No

13. Do you have_ a footrest avallsble to yoi¡ ff you aeed one ?

l. Yea 2. No

14. If you are worhlng at your rrldeo dleplay ter-Êlna.t or rord
proceasor for extended perlode of t.fæ, hør ofterr,do you
take a formaÌ break asfde fron your hmch break?

l. flve to flfteen Dinutes after ooe bour
2. ffve to fifteen ¡¡fnutes after È¡¡o hours

3. twenty to thfrÈy mlnutes after rr¿o hours

4. no speclal breake asfde fron nornfng and afternoon

5

coffee breaks

Other, speclfy

l2

t3

,a

?5

?8

It

?r

?0

t0

EIPARÎ C

t. Dld you have ao eye ex¡nfûatlon prlor Èo stårtfng rrork oo e
vldeo dlEplay temrnar or r¡ord proceEaor in yerr pre'eôÈ Job?

l. Yes 2. No

2. llas tha eye exæl.natfon required by your preaeûÈ eqloyer?

l. Yee 2. No 3, Not Appllcable

3- Are you requfred by your employer to have regu!.ar (1.e. en¡ual). eye exanfnatlo¡s?

l. Yee 2. No

4. l{ho paye for your regular eye exa-{nstÍcr¡s?

l. HanlÈoba HealÈh Sernl.ces Cem{s61o¡
2" Hanltoba Health SersLcee fl6m{s6{66 ørd youreelf

(exÈra biUfng)
3. lf.anltoba HealÈh Serr¡Lcea Ç6rm{gste¡ and e4loyer
4, llanltoba Health Servfces Co"n{sefoar youraelf and enployer
5. Not applfcable

6

?

t

¡
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5 Do you now lrear any fortn of eye glasses or conÈact lenses
at sork?

l. Yes 2. No

Sfnce you have aterted working with vfdeo dlsplay terrnlnals
or word processors Ln your present Job, have you had to
replace or get nerv prescrlptlon eye glasses or conËact lenses?

l. Yes 2. No 3. Not aPPllcable

If yes, who pald for your new eye glasses or contact lenses?

t. Yourself 2. Employer 3. Not appllcable

6. Are the lssues Lnvolvlng your eyes and general heal¿h
negotLated wlt.h your empLoyer by your unlon?

1. Yes 2. No 3. DonrÈ know

4. Not appllcable

7 Are there any inmediate health concerrlÍ¡ you mey have in
working r¿-lÈh vldeo dlsplay teroinals or word processors?

l. Yes 2. No Never thought
about ft

If yes, what are they?

I Do you anticLpete any health probleurs ln the future due to
usfng the equfpment?

l. Yes 2. No Never thought
about Ít

If yes, uhat are they?

ü

n

t0

tt

t2

t3

ll

I5

l0

t7

It

l9

70

2l
l_l

3

3

9

PART D

t,

Would you consider working ¡¡{th a vfdeo dieplay ternLnal
or ¡¡ord processor durlng pregnancy?

1. Yes 2. No 3. DonrÈ knær

10. Does your employer prowide you rlth the optl,on Èo Èransfer
Èo another depertroent r¡here vfdeo display termfnals or vord
Proceggors are not used if you do becone pregnant?

l. Tes 2. No 3. DonrÈ knw

lf. If you nere to encounÈer any probleurs fn your Job related
to your ¡¡ork envLronrnent, who would you report to?

l. Employer/Supenrlsor 2. UnLon

3. lforkplace, Hea1th 6 Safety 4. Donfr know

2

Do you ffnd there are advanÈages to uslng a
ter¡oLnal or word proceaaor over other typer¡
l. Yes 2. No 3.

Is the qualfty of your work (1.e. nunber of
monltored by your enployer?

l. Yes 2. No 3.

vldeo dLsplay
of keyboards?

No opl.nfon

errors, eÈc. )

Ilonr t know l

I
I
1

I

;

22
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If yes, does Èhis bother you?

l. Ye¡ 2, No

4, Not appl{cable

Please coment further:

3. DonrÈ k¡on

3. Is the quantfty of your nork or your productfvlÈy nonitored by
your eruployer?

l. Yes 2. No 3. Doort knor

If yes, doee Èhle bother you?

¡. Yee 2. No 3. Do¡rt k¡ory

4. Not appllcable

Please comeot further:

23

21

z,

4. D,oes your employer/supervfeor, and/or users (agmÈs) bave
realfstlc expectationB aa to conryletloa tl¡nes of nork subrÊltted
to you?

l. Tes 2. No 3. No oplnlon

5. Do you gee a need for ggpfg¿g, educatloo f¡ the area of vldeo
dlsplay ternloale aod r¡ord procesaora to fanrllarlze ma¡¡agernert
vfth the capabllltfee of thlg technology?

I Yeg 2. No 3. No oplnlon

6. Are there E¡y other a.spects of workf,ng vfth vldeo dlaplay
teruLoale or word processors rhich you eor¡ld care to
coument upon?

If, vhen you etarÈed working Ln your current Job, vfdeo dlsplay ternfaale
or word proceaaors were af.ready present, yoar bave nan ffnlehed thia
gueetLormaire.

ftranlc you for your co-operatlon.

P¡ÊÈ E fe to be æssered only by thoee r¡ooen vorkerg who irere norklng for thefr prea-
the vfdeo tennlnale Yere

f¡Èroduced lûÈo t

PART E

l. lJere you gLven advance notlce by your eraployer as to the confng
fntroductf-on of vldeo dteplay ternlnale or pord procesaors Lnto
your offlce?

26

27

l. Yeg 2. No

28
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2 hlere you asked by your employer fur your opfnfon on the typeof eguipment to buy prlor to the purchase of efÈher ¡rldeo
dieplay Èerninals or word processors?

l. Yes Z. No

Dfd your employer or supervLsor dlscuss r",Lth you Èhe lupll_
cations of this new equLpment as relaÈed to your own Job?

l. Yes 2. No

Dld you find the fnitial change in your Job due Èo thefntroductlon of video display terofnals õr wcrd processors:

l. Very sÈressful 2. stressful 3. noÈ stressful

3 29

30

3t

t2

33

4

Explain:

5 When you began utllizÍng a vldeo dlsplay tertrLnal or yord
processor díd you recefve a:

t. pro$oÈlon 2. denotion 3. no change fn
6Èatus

6, Ifas there a change in your remuneraÈio¡ due to the
acqufsltLorr of Èhese new skills of operating a vtdeo
dlsplay terrnLnal or word processor?
l. yes, a ralse in salary
2. no change ln salary
3. no, a reductfon ln sa1ary

Are there any oÈher conurents you would llke to make on toplcs
ralsed above?

ÏHANK-YOU FOR YOUR CO-OPERATION IN COHPLETING THIS QUESTIONNÀIR,E.
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