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Chapter 5

Office Automation and the
Quality of Worklife

This chapter is concerned with the individ-
ual in the office and the way in which office
automation affects the individual’s quality of
worklife. A traditional definition of the qual-
ity of worklife is “the degree to which mem-
bers of a work organization are able to satisfy
important personal needs through their experi-
ences in the organization.’” The relationship
of the worker to the office environment affects
health, well-being, and productivity. Office
automation changes the physical and psycho-
social dimensions of the workplace and the
work process.

Of the many characteristics of the office, no
one factor is the sole determinant of quality
of worklife, especially not technology; but tech-
nology can change the social processes in-
volved in producing an output or the way a
person does a set of tasks. ‘This chapter con-
siders stress, office and workstation design,
the human-computer interface and the way
these relate to an individual’s health, well-
being, and productivity.

The discussion is two-pronged; one empha-
sis is on how new office technologies affect
the quality of work life; the second is on pub-
lic policy. It focuses on factors that contrib-
ute to organizational effectiveness by improv-
ing work quality and quantity, reducing turnover
and absenteeism, and ultimately indirect la-
bor costs. ’

<J. l{jchar~ 1 iackrnan  and J. l.lo~rd Suttle, lmpro~.ing Z,ife
at t! ‘ork: lleha ~ioral .5’cien<”e .,\pproaches  to organizational
Change (Santa tloni~a. (’I\: (;ood~’em-  Publishing C(l.. 1977),
p, 4.

- Supporting  arguments for these contentions are found in
Franklin D. Becker  J1’orkspace:  Creating En\ironmentsin  (h-ga-
nizations  ( N“ew York: Praeger Publishers, 1981); Thomas Cz.
Cummings and Edmond S, Molloy  (eds. ), Improving Produc-
ti~’it.v and the Qualit.}r of Work Life (New York: Praeger Pub-
lishers,  1977): Arthur Rubin, The .4utomated Office–,4n  Envi-
ronment for Producti\’e J1’ork,  or an Information Factorbl’?: A
Report on the State-of-the-Art (Washington, DC: U.S. Depart-
ment of Commerce, INational  Bureau of Standards, 1983). The
obsrvations in these materials are based on studies in both
blue-collar and white-collar settings and organizations of many
sizes.

An emerging policy debate concerns the risk
of illness and disease in office environments.
The evidence for the potential risks associated
with new office technologies is inconclusive.
However, heightened public concern and recent
workers compensation awards for VDT-related
illnesses indicate that a comprehensive and sys-
tematic examination of all office environment
exposures 3 should be carried out to determine
whether new office technologies are indeed in-
creasing a worker’s risk for illness or disease.

A systems approach to examining the ap-
plications of office technologies indicates that
there are many ways in which office automa-
tion is related to the quality of a person’s work-
life. Figure 5-1 shows the general framework
used in the analysis. The core relationships
are between the organization, the technology,
and the individual. The VDT is part of the
human-computer interface. The individual’s
personality or characteristics can mitigate the
effects of office automation. For example, some
workers enjoy and are more productive in a
highly controlled office environment, while oth-
ers seek to maximize their own control over
the environment.

The arrows in the figure do not represent
causal relationships, but rather indicate pat-
terns of association. Ultimately, these patterns
may be found to be causal, but at present the
scientific evidence is not sufficient to deter-
mine causality. In some cases, the effect of
office automation may be contingent on another
factor, for example, the workers’ response to
some other characteristic of the office.

—— — -—
‘The concept of exposure in public health refers to the con-

ditions of the (work) environment that lead to the development
of illness or disease. For example, a person who smokes cig-
arettes exposes his her hod~ to cigarette smoke. This can lead
to the development of lung cancer. In this chapter. exposures
to be discussed are the working conditions created b~” office
automation.

125
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Figure 5.1 .—Characteristics of the Office Setting That
Can Contribute to an Individual’s Quality of Worklife
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The subjects discussed in this chapter are:

station design and labor-management re-
lations.

A discussion of labor-management relations
ends this chapter because many of the prob-
lems cited in chapters 4 and 5 can potentially
be solved or alleviated through some form of
worker involvement in the decisionmaking
process, such as collective bargaining.

SECTION I: STRESS AND THE QUALITY OF WORKLIFE
Stress is a term often used in both conver-

sation and scientific debate to describe trouble-
some experiences in daily life, ranging from
the illness of one’s child to an acrimonious ses-
sion with the boss. Some stress is routine, the
daily hassles of work. But, typically, events
that precipitate stress responses alter or in-
tensify daily routines and roles of worklife.’
Characteristics of office automation that lead
to changes in the work role can thereby pro-
duce stress responses in the worker.’

Work-related stress is the psychological or
biological response to conditions in the work
environment. Stressors are the conditions that
cause stress.6 Stress can be either good or bad,
but “good” stress is usually called “challenge.”
——. .——

‘1.eonard 1. Pearlin, “Role  Strains and Personal Stress, ”
Psychosocitd  Stress: Trends in Theory and Research (New York:
Academic Press, 1984).

A worker’s role is defined organizationally by the job
heshe occupies.

‘This  model of stressor and stress response is a common
model used and was originally developed by Hans Seyle  and
Walter Cannon in the 1920s and 1930s. For a good overview
of this model of stress see, Hans Seyle,  The Stress of Life (New
York: McGraw-Hill Publishing Co., 1956).

Office automation, by changing the conditions
of work, can elicit psychological and biologi-
cal responses; i.e., produce stress.

Psychological stress responses to working
conditions include challenge, boredom, anxi-
ety, mental fatigue, depression, satisfaction
or dissatisfaction, and feelings of security or
insecurity. Biological responses can include
chronic or periodic arousal,7 muscle fatigue,
headaches, and psychosomatic symptoms.
This list is not exclusive. Any of these can oc-
cur among office workers. Office automation
offers the organization a unique opportunity
to create working conditions that challenge
the individual worker and at the same time
decrease the frequency of adverse stress re-
sponses. a

—-——-—-
Chroni~  arousal refers to neural, hormonal, and immuno-

logical  responses to external stimuli. In many instances  the
term neurohormonal  arousal is used to refer to these distinct
stress responses to indicate the controlling role played by the
brain in initiating them.

“Traditional stress models emphasize that stress responses
follow a U-shaped curve. Too little environmental stimulation
leads to underload and stress responses such as boredom. Too



A stress response sometimes comes from an-
ticipation of an event as much as from the
event itself. The anticipation of a computer
going “down,’ for example, can produce stress
responses. New technologies often lead to new
and conflicting expectations.

The term “technostress” has been used to
describe consequences of office automation:

T e c h n o s t r e s s  i s  a  m o d e r n  d i s e a s e  o f  a d a p -
tat ion caused by an inabil i ty’  tO c o p e  w i t h  n e w ’
c o m p u t e r  t e c h n o l o g i e s  i n  a  h e a l t h y ’  m a n n e r - .
I t  man i f e s t s  i t s e l f  i n  two  d i s t i nc t  bu t  r e l a t ed
ways: in the struggle to accept computer tech-
nology, and in the more specialized form of
overidentification with the computer.’ )

The stress response is not technologically
determined, although the word “technostress”
conveys that impression. Many conditions that
produce a stress response in the automated
office are not the result of the new technol-
ogy, and solutions to the problems can not
often be achievecl through modifications in the
technology. The consequences are contingent
on how an organization implements new of-
fice technologies. Most office workers look for-
ward to working on computer systems that
automate manual tasks they would rather not
do. 10

Table 5-1 shows a list of conditions that pro-
duce stress. These stressors are not unique to
office work: they are also found, for example,
in factory work. In fact, some people talk about
the office becoming the factory of the future.

Table 5-1 .—Working Conditions Likely to Produce
Stress Responses in Offices

Working conditions in all offices:
Increased workload coupled w!th. a) IImlted job

control,  expanded job control
Repetltlve task(s} In the job
Machine pacing of work
Lack of tIme for training to acqulre new skills
Competing roles at work
Lack of career o p po rt LI n I t Ies I n t hc organ I i7at 10 rl

Working conditions in automated offices:
Electronic mon Itoring  as a form of su pervlslc)n and

employee monltorl  ng
Electronic monitoring as a form of task feedback
Higher expectations for speed of work coupled ~lth

computer system response delays
Off Ice work dependence on computer system an(~

system delays
The computer med I at Ion of work and/or the pro blerms

with the human computer d~alog
Social Isolatlon  with the primary I nteractlon  the

computer
Increased soc I al contact and soc [al part IC i pat 10 n VI;)

computer networks
‘ {~~)Ff,~ Off e $ 11 Ill I fq} ii.. I L ~ IT . t

These conditions have always been felt in of-
fices; new technologies can intensify them.
They can also ameliorate them. Typically, the
adverse conditions occur together and espe-
cially affect lower level jobs. Most have been
associated with low job satisfaction or with
illness,  Each can be alleviated with work re-
design strategies, contributing to better em-
ployee health and attitudes toward work.

Table 5-1 also shows a list of office condi-
tions characteristic of office automation that
produce stress that may permeate all levels
of the organization.

Sources of Stress

Factors that bring about stress include in-
creased workload, decreased control over work,
repetitive work, machine pacing, inadequate
training, ambiguity in role, consciousness of
limited career opportunities, computer moni-
toring of work, unattainable expectations for
speed, the abstraction inherent in computer-
mediated work, and increased social isolation.

Workload and Control

Office automation can increase the number
of tasks a person has to complete; increase the
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complexity of the tasks; speed up the pace; lems, attempts are typically made to exert
or increase the amount of information needed greater organizational control over what the
to complete a task.’] Even the change to an worker does. This can be achieved more easily
on-line system from a batch processing sys- through office automation. Greater organiza-
tem can increase workload.12 tional control tends to increase the problems

These increases may or may not be transient.
of repetitive or machine paced jobs; offering

The ability to modify work strategies is a co--
workers even less control and resulting in a

ponent of the worker’s control over the job. ]3 vicious circle. The productivity of the worker

If the worker has the ability to modify his/her
is stabilized below optimal performance level.

work strategies, the adverse stress responses Two patterns appear to be developing. The
can be buffered and transient. When the worker key difference is the level of control. When con-
has little control, the adverse stress responses trol is decreased, either through embedding
tend to persist. Workload and job control in decisions in the system, electronic monitor-
conjunction affect attitudes about the job, the
organization, and the worker’s health.

Computer-based communication networks
have been shown to lead to increased work-
load by making the transmittal of documents
easier and thus more frequent. This leads to
the professional having to sift through many
memos to find the relevant one; the case of
information overload. This also may be a tran-
sient effect that will disappear as the orga-
nization learns to utilize the system effectively.

A primary motive for office automation is
increased productivity, but many stress re-
sponses lead instead to increased absenteeism
and turnover (especially under good economic
conditions when jobs are plentiful). These re-
sponses have also been associated with de-
creases in performance and even with some
instances of sabotage. 14 To alleviate these prob-
— ---

‘‘W’orklo~d is the level of demands the job places on the
worker. Technological change can lead to decreases in the
amount of time spent at a particular task. However, many
studies have documented that workload more often increases
with office automation: Jon Turner, Computers in Bank Cieri-
cal Functions: Implications for Producti\’it~’  and the Qualit~’
of Life, Ph.D. dissertation, Columbia University, 1980; Michael
J. Smith, et al., “’An In\’estimation of Health Complaints and
Job Stress in Video Display Operations, ” Human Factors, vol.
23, No. 4, 1981, pp. 387-400; Rob Kling,  The Zmpacts  of Com-
puting on the W’ork of Jfanagers,  Data Anal~’sts, and Clerks,
J$’orking Paper, Public Policy Research Organization, Univer-
sity of California, Irvine, 1978.

-Jon A. Turner, Computer illediated  Wrork:  The Interpla.v
Between Technolog~r  and Structured Jobs–Claims Represent-
ati~’es in the Social Securit&v  Administration, W’orking Paper,
Department of Computer Applications and Information Sys-
tems, New York University, 1985.

‘Control is the ability of the employee to arrange work in
terms of speed, task priority, and ways of performing the task.

‘‘Ilrod, op. cit.; SEW also Gavriel  Salvendy and M.J. Smith
(eds. ), hfachine  Pacing and Occupational Stress (I,ondon:  Tay-
lor & Francis, I,td., 1981).

ing, social isolation, or change in the job (e.g.,
the development of a single repetitive task),
the interaction between increased workload
and decreased control leads to adverse stress
responses. Alternatively, when the increase in
workload is associated with better opportuni-
ties to arrange the work, this can produce posi-
tive stress responses, or challenge, for em-
ployees.

Repetitive Tasks

Office automation can result in repetitive
tasks, which lead to increased anxiety, bore-
dom, and dissatisfaction with work. The
introduction of a word processor or microcom-
puter can, however, also reduce the repetitive-
ness of tasks—for example, the secretary
makes a few corrections rather than retyping
a page.

Taking breaks from the monotonous repeti-
tion provides psychological relief, but some-
times a need for breaks is overridden by the
pressure of work. ”

Machine Pacing

When control over when to do a task is de-
termined by the computer system, tasks are
said to be machine paced.16 When data entry
or other tasks are machine paced, the office
begins to mimic the factory assembly line. Ma-
chine pacing both increases the workload and
decreases control. It can lead to anxiety, de-
—.—.——

] F3rod, op. cit., p. 43.
“A task is said to be machine paced when the  worker has

no control over the initiation of the work c~’cle or the duration
of the work cycle. Typically  machine pacing is associated with
short-cycle repetitive tasks.
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pression, boredom, dissatisfaction, frequent
health complaints and, decreased productivity
with increases in error rates. 17 It also can al-
low higher pay because of an increased rate
of production.

Training

The employee is sometimes expected to learn
how to use new equipment with very little time
allocated for training. Management expecta-
tions about productivity gains rise quickly,
so the worker is faced with simultaneously
maintaining the prior level of productivity, ac-
quiring and mastering the new skills, and dem-
onstrating productivity increases. He/she can
be caught in a circle of expectations and in-
creased workload demands, and may never
learn to use the system effectively. Without
the time to develop skills, the worker has
limited opportunities for moves up the career
ladder. The daily frustration over lack of time
to learn may lead to psychosomatic complaints,
as well as anxiety, depression, and dissatis-
faction.

Competing Roles

Formal recognition of the responsibilities of
managers, technicians, professionals, and cler-
ical staff serves to differentiate their work
roles, also recognizing interdependencies among
members of the office group. 18 Role ambiguity
results from the rebundling of tasks through
office automation. The professional can do
word processing and the secretary can do sta-
tistical analysis. Who does what is a key man-
agement decision. Without role differentiation
it is unclear who is responsible for particular
problems.

.—
Sal\wndj’  and  Smith op. cit. .%x also:  h]. N. (_k)rlett a n d

J. Richardson (C>dS. ), .$tress. \i-OI_k ~~S&, ~~d Productilritj’
( New I’m-k: tJohn if’ile~r  & Sons, 1981); and Robert Caplan,  et
al., (lot) Den?and.s  and \lrorkers  l{ealth. LJSDI 1 EJ$’ ( N 10S11 ]
75-160 ( t$’ashin~ton, I )(’: {J. S. ( ;oternnwnt  ]]rintin~ office,
197>1.

‘Ij.  (i, [>. (’ohen, ‘ ‘organizational F-actors Affecting  Stress
in the Clerical \l’orker,  ” human ,lspects  in office .4 uton]a-
tion, 13,(;. 1’. Cohen (cd. ) ( /\nlsterdanl:  l“~lset’ier  Science  Pub-
lishers, 19H I), pp. 33-42.

Conflicting roles can develop when employ-
ees are expected to perform tasks that are not
part of their job description or are not recog-
nized or given social, monetary, or organiza-
tional rewards. With computer-based messag-
ing systems, managers and professionals have
to answer the phone, a task that the secretary
may have done in the past. 19 One major source
of role conflict for women is conflict between
home and work roles.

Either ambiguous or conflicting work roles
lead to uncertainty in responsibility and per-
formance and to anxiety, dissatisfaction, and
insecurity.

Lack of Career Opportunities

Lack of career opportunities can create feel-
ings of job insecurity and belief that one will
be replaced by the computer. These feelings
are exacerbated by the impression of limited
job mobility. Traditionally a worker came into
an organization, learned skills, and moved up
the job ladder. Today companies more often
hire people from outside with the skills needed.
As career opportunities become less apparent
the employee can become frustrated.

Electronic Monitoring

Electronic monitoring can take two forms—
supervision and feedback. This can be illus-
trated by the example of an information sys-
tem that stores data on keystrokes and errors.
One form of supervision has the computer sys-
tem examine the worker’s performance and
send the supervisor a message about her per-
formance compared with prior records and or-
ganizational standards. The worker has no
responsibility for when the monitoring occurs
or how the information is used.20 Another form,
job feedback, lets the employee use the infor-

‘H. C. Amick  and J. Damron,  “Considerations in I~efining
office Automation: .4 Case Stud~’ of the Eastern Africa Re-
gion of the M’orld  Bank, ” Proceedings of the First i) S.4-,Japan
Conference on Human-Computer Interaction, Honolulu, ii:~-
u’aii, CJavriel  SaJ\rendy  (cd. ) (Amsterdam: Else\’ier  Science Pub-
lishers, 1984), pp. 439-.! 45,

‘This example also points out the problem of separating
these factors from other stress factors. In this situation. the
worker is not onls’  being monitored but also ma~: be machine
paced and has no control ok’er the task or the Job.
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Photo credit Cornmunlca t tons  Workers  of Arner(ca

In the communications industry, workers can be continuously monitored. These charts show the monitoring of employees
by the Average Work Time System. Every call is timed and the total volume of calls handled per day by all workers
is then used to calculate an average number of calls for a given period of time. An AWT figure of 100 means that the

operator’s performance was average

mation to find out, for example, how many
files were completed in a given period of time,
and modify her performance accordingly. The
first often produces adverse stress response
and the latter positive challenge.

With electronic monitoring for supervision,
maximum consistency and reliability in per-
formance are sought. One distinction between
traditional work monitoring and electronic
monitoring is that the former is intermittent
and the latter continual. Continual monitor-

ing places added pressure on the employee to
produce at the pace and level established by
the machine. This leads to increased anxiety,
fatigue, psychosomatic complaints, and job
dissatisfaction. 21 The employee, knowing he/
she will be expected to perform at a specified

-’13ecause the terminal provides the worker with all the nec-
essary information to complete any task, there is no need for
the  employee to Iea\’e  the workstation. This constrained pos-
ture for extended periods of time is a key element in \isual
and musculoskeletal  problems.
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level throughout the day, feels chronic arousal
and job dissatisfaction. 22

Electronic monitoring can also offer chal-
lenge and job satisfaction, if it is designed and
used as a form of task feedback. Traditionally
feedback on performance and product quality
is usually notice that an error has been made.
Or it is received infrequently (in quarterly or
even yearly evaluations by the supervisor), and
the worker begins to believe that quality is
not a major concern. Quality checks through
an on-line work monitoring system can im-
prove the reliability of performance, and in-
crease the responsibility for the product; this
can lead to greater job satisfaction and greater
commitment of the worker to the organiza-
tion. 27

Typically, electronic monitoring has been
carried out among support staff and supervi-
sory staff, but as microcomputers and mini-
computers are linked with larger mainframe
systems, any person can be monitored. One
example of productivity y monitoring of profes-
sionals is from a loan administrator using a
Management Information System (MIS):

Each employee is watched by the system,
, . . To be tracked on the system is to be mon-
itored by it on a daily basis with regard to
every conceivable item of work which could
be performed on the job. The MIS does per-
form some essential functions in helping to
manage the enormous work load, hut often
it was looked upon as an excuse for increas-
ing the work load even more. Preparing the
daily MIS input sheets at the end of the day
is a dreaded duty, done hurriedly before leav-
ing the office. The MIS theoretically tracks
everything which the loan administrator per-
forms during the course of the day. The en-
tire job of the loan administrator is dissected
into every minute function which might be
performed. Each function is assigned a cer-
tain time standard for how long it should take
to be performed. The system calculates each

— — ——
E’or an example  {)f how prior  knf)wlcd~c of an e~’ent  can

produce a stress response we the work of hlm-ianne  Franken-
hauser,  “(’oping  J\’ith  Stress at t$rork. Znfernal  iOn:Jl ,Jotlrna)
of l?wft h Swv’jces, ~ol. 11, No. 4, 1 W 1. pp. 491 -h 10.

Richard l+;. R’alton,  “ From (’ontrol  to Commitment in t h(’
Workplace, Iiar\-~ird llusinets.~ Ret’iew. Jo]. 35, No. 23 1985,
pp. 76-~ i.

worker’s daily productivity as a percentage
figure based on what the employee reported
as having done that day. z’

If a professional, manager, or secretary is
making entries into a calendar, then the per-
son’s schedule can be examined through ac-
cess to the files. In one large American com-
pany, the Chief Executive Officer plans to use
the computer system for just this purpose. ”
Employees in the networked system can also
get more immediate feedback about a project
to which they have contributed. This provides
them with a broader picture of what the orga-
nization is doing, and so leads to increased
satisfaction and commitment.

Higher Expectations of Speed

A subtle effect of office automation is the
generation of higher expectations of speed.
This can lead to a distorted sense of time and
distorted expectations about behavior. One
characteristic of the computer system is the
ability to respond quickly to commands. The
manager and the clerical worker alike can de-
velop a new time reference.

Days, hours, and minutes take on new mean-
ing as time is compressed and accelerated. . . .
Jobs that took days before computerization
are expected to be done in hours. . . . Soft-
ware that was once appreciated for its speed,
such as VisiCalc, is suddenly viewed as
clumsy and S10 W.26

The worker begins to notice response delays
in the microcomputer or larger computer sys-
tem. As he/she becomes more proficient, he/she
develops a high expectation of speedy responses
from the computer at known intervals. When
delays occur, the pattern of work is interrupted
as the worker is forced to ‘‘waste time wait-
ing for the system to respond. This leads to
anxiety and dissatisfaction. When the delays
persist above a certain time there is an increase
in the error rate for keystrokes.

‘ A l a n  Mrestin,  Pn’Itic>’  issue.~ in the .filonitorin~~ of F.’m-

plo-~’ee 11’(xk  m 1‘lIT”s  in the (lffice ~;n~’ironnwnt,  contractor
r(’port  prepared for the office  of Tm’hnolo~q’  Assessment, 19H5,

Nlark  I)[~tt~, *’G]?  JI’elch l)owering  F i r m  I n t o  (;lohal
(?ornpetitor:  Part  [, ““ The T!-a.shington  l’o,st, .Sept. Y;3, 19tiI,

‘ Jlrod,  op. cit.
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This new time reference results in higher ex-
pectations of oneself and others. A worker may
seek to discover ways of circumventing organ-
izational procedures to get work completed
more quickly. Going through channels or do-
ing excessive paperwork becomes a barrier.
This also can lead to increased anxiety and
tension and feelings of work pressure, or to
a desire for social isolation because one would
rather work with the computer than with a
person–only the terminal can respond quickly
enough. This tension requires some form of
stress management.

Like the individual, the office can become
dependent on the computer system and vul-
nerable to system delays. This is perhaps largely
a transient problem associated with the im-
plementation of a new system, although changes
in both software and hardware will continue,
and the work process will become more and
more dependent on the computer. When the
system breaks down the worker looses con-
trol over the work and it piles up. Messages
cannot be sent to coworkers in other build-
ings, memos cannot be printed or distributed.
A sense of anticipation develops in the worker–
when will the system be back up and running?
One study in a Swedish insurance company
found that when the computer system went
down workers responded with increased arousal,
higher blood pressure, fatigue, and feelings of
being rushed (work pressure).”

Computer Mediation of Work

The computer mediation of work is likely
to produce stress responses that vary from
boredom and job dissatisfaction to challenge
and increased productivity. Three character-
istics of computer-mediated work that are
likely to produce stress responses are: 1) hu-
man judgments being built into the system,

—
-  Gunn Johansson, “Computer Technology: Stress and

Health Relevant Transformations of Psychosocial Work Envi-
ronments, ” Proceedings of the First USA-Japan Conference
on Human-Computer Interaction, Honolulu, Hawm”i, Gavriel
Salvendy  (cd.) (Amsterdam: Elsevier Science Publishers, 1984),
pp. 347-354. In this study, VDT operators performed data-entry
tasks and were compared to non-VDT  operators performing
similar tasks.

2) the abstraction
computer dialog.

of work, and 3) the human-

Judgment is fundamental to work, yet a prin-
cipal goal of automated work can be to reduce
judgment and therefore error. Alternatively,
automation can be used to create more oppor-
tunities for exercising human judgment. The
key to the former approach is the substitu-
tion of computer algorithms or decision rules
for judgment. This necessitates a formaliza-
tion of skills traditionally obtained through
experience. Problems arise when the worker
is not provided with new opportunities to ex-
ercise judgment.

For example, automated systems may as-
sign priorities to tasks or refer accounts to
employees as they complete previous assign-
ments, decisions previously made by super-
visors. This is usually done when automating
tasks that in any case are very standardized.

The computer mediation of work extends to
professionals and management. Attempts have
been made to define decisionmaking so that
a level of reliability and predictability in judg-
ments can be maintained. The shifting of par-
tial control from the individual to the com-
puter system also is a defense against data
contamination that could result from unlimited
access to an on-line system.28 Risk-taking be-
havior and creativity, especially of profes-
sionals and managers, can be constrained when
decisions are embedded in the computer sys-
tem. The meaning and challenge of work dis-
appears and boredom and job dissatisfaction
ensue. A constant state of chronic arousal
places a biological burden on the worker. The
airline pilot or the nurse who monitors a con-
trol panel instead of the plane or the patient,
can become bored and dissatisfied, feeling that
their training is useless if the computer is go-
ing to make the decision. ’g Although uncer-
tainty may lead to errors, freedom of choice
leads to creative and inspired decisions, which
— —

%hoshanah  Zuboff,  “New Worlds of Computer-Mediated
Work, ” Harvard Business Review, vol. 60, 1982, pp. 142-152,
(hereafter referred to as “New Worlds, ” 1982).

“Shoshanah Zuboff,  “Problems of Symbolic Toil: How Peo-
ple Fare With Computer-Mediated Work, ” Dissent, winter 1982,
PP. 51-61 (hereafter referred to as “Symbolic Toil, ” 1982).



sometimes go against the grain of organiza-
tional logic, and it is this logic that is typi-
cally programmed into the computer. so

Nowhere is the use of computers to approx-
imate human judgments potentially so dra-
matic as in the area of expert systems. 31 The
goal of developing an expert system is to place
in the computer the knowledge and decision-
making processes of the best workers at a
particular job. This can enhance a job by pro-
viding large amounts of information in a man-
ageable form, allowing a person to ask ques-
tions that were difficult to ask before. Expert
systems can evaluate decisions and suggest
alternative solutions to problems. The system
can serve as a learning tool for new workers,
who by asking questions and giving answers
can simulate experience that may otherwise
have taken years to encounter.

Expert systems for use in offices are still
in an early phase, but one area already im-
pacted is insurance underwriting.” (See box
A for an example of the human-computer dia-
—..

llistori~~ll?,  researchers ha~’e argued about whether tht’
bureaucratic structure of the organization constrains human
beha~ior  by increasing centralized control and explicitlsr  defin-
ing the rules by which the tasks should be performed and the
job elaluated.  These trends can reduce the effectiveness of the
organization as well as the emploj’ee.  The implementation of
office automation can allow man~  of the rules to he embedded
in the s~stenl.  For discussions of this idea see, ill ax 14’eber,
The Theor\ c)f Social and l<mnomic  Organization, translated
t)~ ~l. hl. Anderson and Talcott I’arsons  (New York: ‘1’he  Free
I)ress.  ]947); Richard 11, Hall, (‘The Concept of Bureaucracy:
:\n kjmpirical  Assessment, ” Anlerican Journal of Sociolog)r,
~c)l. 69, No. 1, 1963,  pp. 32-40.  For a discussion of the impact
of office automation on the bureaucracy see hlichel  Crozier,
“ I replications for the organization,”’ ,’Vew  office  Techno)og~:
}iuman and organizational Aspects. 11.J. OtwaS  and h!. Peltu
(eds. ) {(ireat  Britain: Ablex  Puhtishing,  1 W3), pp. 86-101.

‘ “An expert system consists of a set of ‘if-then’ rules that
express the knowledge and experience of an expert, and the
actions one would take when faced with a set of conditions in
the domain of [his her] expertise. It also generally has a sepa-
rate knowledge base that states facts about the domain, to which
the program can refer to make inferences and deductions about
situations and conditions. For a full description of expert sys-
tems and their development see, Information Technology R&D:
Critical Trends and Issues, U.S. Congress, Office of Technol-
ogy Assessment, OTA-C IT-268 (Washington, DC: U.S. CIov-
ernment Printing Office, 1985).

Sherrie  Shamoon,  “AIG ‘S Smar~ Software: The ‘Ejxpert’
That Thinks I.ike  an Underwriter. ’ Alanagernent  Technolog.1,
Februar3 19X5, pp. 54-59.  hluch  of the information used in this
paragraph was based on inter~iews  with I)ennis  }$’hite, S~rn-
telligencei  1 nc., Sunn~’\’ale, CA, and, 130b  Pulka of American
Internat ional  (Jroups,  Inc., New }’ork, NY,
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log.)33 A dilemma the organization faces is that
the expert underwriter is expert because of
knowledge gained through field experience,
and the dynamic nature of the insurance mar-
ket will demand continual adjustments in the
expert system to reflect current patterns.
Therefore, the industry will be required to
maintain and encourage the traditional path-
ways for the development of expertise. The
extent to which the transfer of human judg-
ment to a computer system produces a stress
response in the worker is contingent on how
the new job is defined and how the worker uses
the system—as a tool to assist in decisionmak-
ing or as the decisionmaker.

In office automation, a key movement is
from physical to mental activities; or the ab-
straction of work.34 Instead of manipulating
physical objects, creating, storing, and distrib-
uting forms and documents, in automated
offices, one moves symbols with the push of
a button. Messages appear on the screen in-
stead of on paper. For the person who is accus-
tomed to being able to see and take part in
the process of manipulation, this change can
lead to a sense of removal from the work proc-
ess. 3’ As the worker becomes accustomed to
the new form of work, this sense of abstrac-
tion can diminish.

One characteristic of the abstraction of work
may not be as transient; it appears to demand
more mental effort, but may not necessarily
lead to a more challenging job. The worker may
have to give undivided attention to the screen

The goal in underwriting is to decide whether a particular
case should be insured and the costs of doing it, There’ nla~’
be over 100 factors to be considered, An expert can cull out
the handful of ~’ariables that will be of importance in this deci-
sion and, based on the set of facts in a particular case. make
a decision. I n theory, the expert s~”stenl  makes this expertise
available to an~ underwriter. pro~’iding  him her with another
tool in the decisionmaking process.

“Zuboff,  “Symbolic Toil, ” 1982.
“One interesting consequence of the abstraction of work

may be an increase in the amount of paper used to store infor-
mation at all stages of the production process. F:ven in a task
like typing that is very similar when done on the screen and
on the typewriter, the lack of an}’  ph~wical  feedback about what
has been done in word processing can lead to the printing of
man~  more \’ersions  of a document. These physical objects al-
low the indi~idual  to ha~re a sense of accomplishment not other-
wise con~’e~.ed  b~’ seeing  that 30,789 b}’tes of storage are re-
maining.
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Box A.–Expert System Used in Insurance Underwriting:
An Example of the Decisionmaking Process

A publishing company in California has decided to insure their data processing facility. They
hire insurance agent Smith to find the best possible policy for them. Mr. Smith approaches Ms.
Jones of Insurance Company West to develop a policy for the data processing facility housed
in a 25-year old brick building.

Ms. Jones goes to the computer terminal and starts a file called Publishing Company Ac-
count. She then accesses the expert system to get assistance in defining the parameters of the
policy. First, she must enter information about Mr. Smith, the agent. The computer system has
a large database of agents the company works with, describing the type of work they do, their
reliability and the quality of the information they provide. (This database is updated quarterly
by the company to enter information on new agents and update the information on old agents.)
The system evaluates Mr. Smith. Uncertainty coefficients are then estimated by the computer
system based on information about Mr. Smith. The expert system uses this coefficient to deter-
mine the most appropriate questions (prompts) to Ms. Jones. Any equations used in final recom-
mendations by the system take into account the agent’s uncertainty coefficient.

Then Ms. Jones enters the basic information about the facility. The computer responds that
in California, 20 years ago, reinforcing bars were not mandatory in brick buildings. Therefore,
earthquake damage must be excluded from the policy. The system may then prompt Ms. Jones
for information about smoking-is it permitted in the data processing facility, and in what rooms?
The system prompts Ms. Jones about whether flammable solvents are stored in the room. A
value may be assigned to designate the importance of this information. The system then com-
bines this information with other information. It prompts Ms. Jones when necessary, and comes
to a decision about the policy just as an expert underwriter would.

SOURCE: Baeed  on an interview with Steve Weyl of Syntelligence,

to perform the same task over and over within
the rules defined by the computer system. In
the extreme case, the worker monitors infor-
mation as it comes to the screen, but all judg-
ments are made in the system or by some other
person at another location. For workers whose
job involved interaction with people, this
change can mean a loss of the sense of the
meaning of the work.

Computer-mediated work is characterized by
a human-computer dialog. The quality of the
dialog is important to the quality of working
life. The user gets from the software informa-
tion about the current state of the system, the
work, how to proceed or return to an earlier
part of the process, the future stages of the
production process, and the consequences of
further command sequences. If the software
does not provide the needed information, there
is decreased control over the work, bringing

Inc., Santa Monica, CA, 198S.

anxiety, and job dissatisfaction.36 The worker
may use the system less and less, or not at-
tempt to fully use the system capabilities; a
circle develops leading to further anxiety and
less productive use of the new office technol-
ogies. A satisfactory human-computer dialog
can counter the sense of abstraction, giving
the operator a greater sense of control. Thus,
transitory problems with office automation
may be alleviated with appropriate attention
to the human-computer dialog.

When the dialog uses concepts and phrases
that match the operator’s task vocabulary,37

this encourages the use of the system and in-
creases the likelihood of greater productivity y.
.——

“’Jon Turner and Robert A. Ka-asek,  ‘* Stjftware  ~rgc)nOrn-
ks: Effects  of Computer Application Design  Parameters on
operator Tasks Performance and Health,’’”llrg~~~~lj~’s,  ~’o].
ZT, No. 6, 19S4, PP. 663-6!30.

Turner and Karasek, op. cit.
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However, as users become more advanced they
begin to prefer more formal dialog. 38 M e n u
driven systems guide the novice user; as the
user becomes more knowledgeable, this may
become tedious; the user feels held back by
the system. This can also produce anxiety,
boredom. and job dissatisfaction. More “tran-
sitionality in the way that people and com-
puters interact or interface will alleviate this
source of stress. 39 In a dialog based on transi-
tionality, the user can designate changes in
the human-computer dialog as he/she becomes
more proficient.

Social Participation or Isolation

The office is a social environment, and as
the technology changes, the social relation-
ships of work may also change. This is impor-
tant because the social group can be a buffer
between the worker and other characteristics
of the work environment .4” Communication
and social participation in the work process
is central to the productivity of the work unit
and the maintenance of the organizational
culture.

This social network can be particularly im-
portant in a dynamic work environment. At
times of heavy workload, when peak worker
performance is required, the resulting adverse
stress responses affect the employees capa-
bility to perform. A social environment capa-
ble of ameliorating these conditions for the
worker is often not considered in evaluating
the affects of office automation on the quality
of working life. Yet, new office technologies
can either create more opportunities for com-
munication and supportive interaction or close
off channels.

There is a tendency for workers to spend
more and more of the day interacting with a
computer terminal. In Japan, researchers have
recognized this potential:

There will be more need for lounges and dis-
cussion rooms and the like, to break the rou-
tine of stress from the machines. As tasks be-
come more mechanical and isolating, more
group activities and worker clubs and incen-
tive systems need to be developed t o keep up
team spirit and morale.”

The worker may spend so much time at the
terminal because he/she is electronically mon-
itored and paced or because there is no need
or opportunity to interact with others, result-
ing in social isolation, which has been shown
to be associated with depression, anxiety, job
dissatisfaction, muscular fatigue, and psycho-
somatic symptoms. 42

When the computer becomes the primary
source of interaction in the office, coordina-
tion of the work process is transferred from
the social to the technological milieu. .4 tech-
nological form of communication develops and
both work and communication tend to become
more formalized. Whether this will adversely
impact the quality of worklife is unknown at
the present. One of the primarly reasons for
social interaction is to communicate value
judgments via both verbal and nonverbal means.
The content of the communication may be im-
portant although not directly pertinent to the
work process. For example, the employee may
be performing poorly because of circumstances
at home, or an illness; when evaluation is based
primarily on computer monitoring, supervisors
may not recognize these circumstances43

Alternatively, increased social contact can
be provided via the computer system or via
user groups, because computer-based commu-
nication can remove both time and distance
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constraints on communication.44 This can lead
to greater employee involvement and commit-
ment to an organization along with increased
job satisfaction.

Strategies for Alleviating Adverse
Stress Responses

The strategies for alleviating adverse stress
responses simultaneously encourage challenge,
or positive stress responses. Three different
approaches concentrate on different parts of
the model that was shown in figure 5-1 and
have different goals. Stress management pro-
grams focus on the individual, job redesign
programs focus on the job, and sociotechnical
programs focus on the work process. No sin-
gle approach is always adequate. A participa-
tory style of management in the implementa-
tion of new office technologies will help to
identify the methods appropriate for a success-
ful implementation.

Stress Management

Stress Management refers to stress reduc-
tion programs tailored to the needs of the
individual, 45 providing training to deal with
conditions either at work or home.4G These pro-
grams can include meditation, progressive
muscle relaxation and biofeedback, and cog-
nitive/behavioral skills. The advantages of
these approaches are that they do not require
any changes in the work process, organization,
or the physical environment. They assume no
fault for the stress responses on the part of
either management or the worker, but place
on the worker the responsibility of coping with
adverse stress responses.

“In  one Swedish study, it was found that 50 percent of the
system messages would not have taken place  without the sys-
tem. Cited in Alexia Martin, Office Automation: Catalyst for
Change–Managing the Transition to the Automated Office,
SRI Research Report No. 694 (Stanford, CA: SRI International,
1984).

‘ I,awrence  R. Murphy, “A Comparison of Worksite Relax-
ation Methods, Human Aspects in Office Automation, 13. G.F,
Cohen (cd. ) (Amsterdam: Elsevier Science Publishers, 1984),
pp. 257-265.

“ Recently, new software has entered the market that as-
sists the worker in managing stress. One such program is Relax,
which uses biofeedback techniques along with muscle relaxa-
tion methods for managing stress. See Joseph Hager, “The
Stress Manager, ,, ~>cjr  ~ror]d,  September 1984, PP. 22~-232

Data have not shown conclusively that these
programs are cost effective. Their disadvan-
tage is that working conditions are not modi-
fied to remove the source of the adverse stress
response. In fact, research has shown that to
realize the benefits of stress management typi-
cally requires extensive and costly training of
the worker, not the typical market offering of
a two-day seminar. There is no credentialing
of the trainers and there are vast differences
in the quality of the training. Therefore, al-
though stress management programs are
popular, the employer is often faced with hav-
ing to make a decision about them without
sufficient information about the quality of the
training and the likely results.

Job Redesign

Job redesign or task redesign are both ways
to modify the working conditions to change
stress responses. Office automation presents
an opportunist y to develop job or task redesign
strategies. The central thesis of job design is
that through changes in characteristics of a
job such as feedback, autonomy, task iden-
tity, and skill variety, the internal motivation
and thus the performance of a worker is en-
hanced.

Task redesign focuses specifically on task(s)
rather than on a job. The scientific manage-
ment philosophy is a method of task redesign,
which in office automation primarily involves
changes at the human-computer interface and
the allocation of tasks between the worker and
the computer system.

Unlike stress management, job redesign
changes the conditions of work. When jobs are
designed with little meaning and little respon-
sibility, and the worker has no information
about how well he/she is performing, there can
be motivational problems.47 For example, the
overrationalization of clerical work results in
repetitive jobs, lacking responsibility and offer-
ing little scope for personal development.4g

— — — —
‘ -Richard J. Hackman and Greg Oldham,  ltrork liedesign

(Reading, MA Addison-Wesley Publishing. 1981).
‘“These types of jobs may lead to high labor turno~rer,  ab-

senteeism, and recruitment problems. This leads to inefficien-
cies through lost time, recruiting and training, and costs asso-

(continud)
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Many job redesign programs seek to expand
these jobs.49

Job redesign, unlike stress management, re-
quires that management recognize a problem,
and change working conditions. This could in-
volve relatively high initial costs. Another dis-
advantage is that job redesign efforts tend to
focus on a single class of jobs rather than on
the work process; and on internal motivators
such as self-esteem rather than external moti-
vators such as career ladders and pay. 50) There
may be few opportunities for successful job
redesign if an organization has only a limited
set of tasks to be done.

Sociotechnical Systems

Sociotechnical systems developed as a counter
strategy to the traditionally structured orga-
nization. Instead of each worker doing a sin-
gle task or set of tasks with no clear connec-

ciated  with  o~’errnanning  to deal with absenteeism. For an
example of how to measure the impact of beha~ior  on  organiza-
tions see, Jl”a}’ne  1:. {’ascio, Costing liuman Resources: 7’he
f+’inancial Impact of lleha~ior in organizations (Boston, N1:4:
K e n t  I)ublishing  C()., 19H2}.

‘‘Iror an example of a job redesign program in white-collar
work see, Rodgyr  \tr, (; ri ffeth, ‘‘ \loderation of the hlffects  of
Job F;nrichment  b~ I)articipation: .4 I,ongitudina]  F i e l d  F~x-
pediment, ” organizational Beha\’ior and human l)ecision l’ro(’-
PSS,  \’ol, 35, 1985,  pp. 73-9;1,  I n this experiment, desk recep-
tionist jobs were increased in terms of task identity, skill ~’ariet~,
autonom~’.  and j oh feedback, resulting in increased j oh sat is-
faction and self-esteem.

In re~iews  of job-redesign experiments conducted o~er the
past 20 years, it has been found that a key predictor of n~ain-
taining the changes in producti~it}’,  quality of work, abw’ntee-
ism, and turno~’er  was an organizational recognition of t he new
tasks  and skills a person was using  in his her work. HasicallJ,
the  workers wanted changes in the  reward  s~’stem to reflect
the new job. I f these changes did not de~’elop,  then man~” of
the problem~  the jot>redesign  strateg~’  was intended to resol~re
returned. tJohn P;, Kell~’, Scientific ,Ifanagement,  ,Job Redesign
and It ”ork I’erformancr  { Yew }’ork:  Academic I)ress,  19821.

tion to an end product, workers collaborate
to produce a product. Many offices already
have small working groups such as the secre-
tary and the manager. However, office auto-
mation sometimes changes this, and may dis-
solve familiar interdependencies.

In sociotechnical  work systems, members
can share decisionmaking about who is to do
what tasks and how they will be executed, with
each person capable of doing a variet y of tasks.
The pay/reward system can be tied to the skills
in order to encourage skills acquisition and
career development. There are very few exam-
ples of such semiautonomous work groups in
white-collar organizations; and those few typi-
cally involve lower level staff .5]

The advantage of this approach to stress
reduction is that it requires changes not just
in the job but in the work process. The princi-
ple disadvantage is that changes required at
the organizational level and training of work-
ers in group processes such as decisionmak-
ing may be costly. But in addition to reduc-
tion of stress there maybe additional benefits
such as changes in pay structure to reflect the
new skills demanded by computer-mediated
work, with the incentive to continue learning,
increased sense of job security, and recon-
figured job ladders. Continuous electronic
monitoring may no longer be needed if the
group makes its own decisions about the speed
and pace of work, monitoring each other.5z

— —
Recently, there has been a growth in the use  of sociotech-

nical  system programs in all le~’e]s of the organization. F’or
examples, see Cal\’in  Pa~ra. Itlanaging .Veu’  Office 7’echnolo~~?’:
,4n organizational Strate~ { New” }’ork: Free Press,  198:31.

-There also can be problems with autonomous groups such
as exclusii’ity  and excessi~.e  pressure to conform.

SECTION II: OFFICE AUTOMATION AND HEALTH,
ILLNESS AND DISEASE

The video display terminal (VDT) is the de- was depicted in figure 5-1, the VDT is only
vice most often discussed in relating illness one part of the work environment. Much of
and disease patterns to office automation. It this section will focus on the VDT, since most
has become a symbol or a scapegoat. But as of the research has done so; but the VDT must
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be considered in the context of workstation
design, office design, and the task and job.”

Occupational health research has tradition-
ally focused on blue-collar work; office work
has been considered the least hazardous of oc-
cupations. The growth of the white-collar la-
bor force and the ubiquitous applications of
the new office technologies demand that this
assumption be reexamined. By the year 2000,
it is estimated that most white-collar workers
will use a terminal. Therefore, office automa-
tion requires the attention of public health offi-
cials because of the magnitude of the work force
at potential risk for any potential illness and
disease outcomes.54

The list of potential exposures in the office
is large and diverse. Table 5-2 showed the list
of exposures for workers in all workplaces,
many difficult to measure because they occur

1 Iealth  has been defined b~’ the W’orld Health Organiza-
tion as the state of complete social, psscho]ogical,  and ph?wi-
cal well-being and not the absence of disease. Illness is a sub-
jective state where the indi~ridual is aware of dysfunction.
Disease is generall~’ a pathological process that creates and
ends in an altered physiological or ps~’chological  state.

“’Risk is the probabilit~ of a disease or an illness free indi-
vidual developing a speclflc  illness or disease over a specified
period of time. It is conditional on that individual not develop-
ing an other illness or disease during that period of time.

The VDT IS sometimes placed alongside other
technologies (such as the microfiche reader). Some of
the symptoms workers report can be traced to the

different lighting requirements of different
technologies In the workplace

Table 5-2. —Exposures in the Office Other Than
the Video Display Terminal

Indoor air pollutants:
Micro-organisms
Cigarette smoke
Dust and particulate

Chemical emissions from machines:
Ozone from photocopiers
Methyl alcohol from mimeographs
Ammonia from blueprint machines

Chemicals in paper/office supplles:
Formaldehyde from carbonless copy paper

Noise from office machines, ventilation systems, and
conversation

Static electricity
Low humidity
Inappropriate lighting design:

Excess lighting
Insufficient Iightlng
Glare

Overcrowding and lack of privacy
Poor ventilation
Awkward and static work postures
NOTE This IISI does not Include  any factors relate J 10 either the lask  job or

organ !zatlon  wh!ch  may be associated  with stress responses These arP
(j I scussed  I n another sect Ion

SOURCE Jeanne M Stellmarl  Of f!ce Automation A Publ(c  Health Pe~>pectlve
on the Potential Acute and Chrontc  Effect: paper presenle[l  at the
Of flee of Technology Assessment Symposium or) f he Impacts uf Off !ce
Autornat!on  and Computef  Mediated Work on the oudht y of V~ork  I Iff!
Dec 1012 1984

at low levels. ss New office technologies must
be considered in conjunction with these ex-
posures to understand their full impact. A ma-
jor problem is the lack of long-term statistics
on the illness and disease of office workers.
The most comprehensive and thoroughly ana-
lyzed national statistics are 25 years old, from
the 1960 Health Examination survey.” An ex-
amination of the medical literature indicates
that little valid data exists even on absentee-
ism and sick leave rates beyond specific in-
dustry studies. This makes it impossible to
compare historical trends of the morbidity and
mortality of office workers with present rates.57

Jeanne \l, Stellman,  “office Automation: A Public Iiealth
l)erspecti~e on the Potential Acute and Chronic Effect s,” pa-
per presented at the office of Technolo~ Assessment S~mpo-
sium on the Impacts of office Automation and Computer-
Mediated Work on the  Quality of W’ork]ife, Dec. 10-12, 1984.

‘ National Center for health Statistics, Selected  l{ealth
(’characteristics b~’ Occupation: United States–Jul~.  1961 -June
1963, Vital and Health Statistics, Series 10, No. 21 (14’ashing-
ton, DC: U.S. Got’ernment  Printing office,  1965).

‘The problem with using industry studies to establish na-
tional trends is exemplified by work conducted in the late 1960s
on the relationship between social class and coronar~  heart dis-
ease. 1 ndustr?’  studies showed a positi~’e relationship between

(continued)



The four major categories of outcomes to
be discussed are visual system outcomes, mus-
culoskeletal system outcomes, stress-related
outcomes and reproductive outcomes.58 Causal
relationships between some characteristic of
the office environment and the outcome are
assessed using the standard epidemiological
criteria for determining causality, listed in
table 5-3. ’9 The risk of these outcomes can be
reduced by job and task redesign, office de-
sign, and workstation design. The question re-
mains open as to whether new office technol-
ogies lead to an increased risk of illness and
disease.

Visual System Outcomes

Fifteen years of research has shown that
VDT workers report a high prevalence of visual

social class and coronary heart disease, The higher ~he social
class the higher  the incidenw of coronary heart disease (Cl 11)).
I n communit~ and national studies, the relationship found was
ne~ati}w  the lower the social class the higher the incidence
of C 11 D. one reason  for this inconsistenc~  is selection hias,
J$’hite-collar  workers are likel~’  to be kep~ longer  bJ’ the orga-
nization, and maJ’ be more likel~  to return after serious illness.
Thus blue-collar workers aro no longer  in the industry to he
counted,  but  they, are still found in the comrnunit~.,  and arc
counted in community studies. This phenomenon is the 4‘health~’
worker effect that over time leads to underestimates of the
pre~ralence of an outcome in industrs’.

‘A nether health outcome whose appearance is associated
with office work is dermatitis, There  ha~.e heen too few cases
to reliahl~. identify a singl(’ cause. Some researchers ha~’e h~’-
pothesizeci  that this is due  t~) an elect ros~atic  field that huilds
up between the terminal and the operator, The unanswered ques-
tion is wh~ the dermatitis onl~ appears on the face. I t maJ
be that when one cleans off the screen and then touches ones
face the dust and fib[lrs  collected  on the screen are transmitted
to the face. I n a recent  stud~., it was found that setreral  der-
matological  problems occurred  in a greater frequenc~. among
1’ 1)’1’ operators The researchers were unable to determine
whether this was due to phj’sical  factors such as the electrostatic
field, ps~chological  factors, or pure chance. Thej concluded that
Working  at the  t’ 1)’1’  ma~r not create  but exacw-hate  dermato-
logical  prot)lems.  Carola  I.indcn  and (Jan P]. W’ahlher-g, JI’or-k
at \ ‘id(v) I)isp]a.b. Terminals. .~\ n Plpidetr]io]ogic”;i] ] lealth [n-
~e.sti~ra t ion of of fi[v I<nlplqv.ees. l’. I)ermatoiogi(’ l’;xan]in:3-
tion,  National Iloarci of occupational Saf[’t  J and 1 lealth. Solna,
Stieden, 1985,

‘I’; pidenliolog~  is a comparati~e discipline concerned with
stud~’ing  and comparing diseases and related phenomena at
differ(nt  tim(’ periods, in different places, and among  different
t~rpes of pefJp]e.  h!. +} braharn  and I)at”ki ]<:. ].i]ienfeid,  ~’mInd,?-
t ions ~jf l..’~~id~~r?]i{~lc~gj’  ( New }’ork: () x ford [J nit.ersitj  I)r~~ss,
] gH()), ~-or  :1 nlor[,  conlpl[,tt~  discussion of the  role of epidemiol-
ogy i n as S(>S \ ing workplace exposu  rt~s SLYI the ( )TA report, l’r[>-
~ (’n(inAr  lflnt’.s.s  ;]nd Injurj’ in the ll”orkpi;]~v, ()’1’.+1-1 1-256 (Jfrash  -
ington.  1)(’: (‘ S. (io~crnm(’nt  I%in( ing office, 19851.
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Table 5-3.—Epidemiological Criteria for
Assessing Causality

1, Strong association of factor to outcome
2. A dose-response relations i p between the factor

and the outcome
3. Clear temporal relationship between the factor

and outcome
4. A consistency of findings across studies
5, A biologically plausible explanation for the

observed association
NOTE These crlterla  do not al I have to he satlsfled  at one t (me and In one st ud~

to suggest a rel at Ion sh I p or Iac k of a rel at I on sh I p between the ne A off  Ir- e

technology application and a worker s health For example (f rICI
b io log ica l ly  plauslble  ex planatlon  car  be offered for the obser,  ed
assoc!  at I on that may be due to Inadequate kn owl edge or measu  rer~l  vr~ t
techn  I q ues Thls makes It very dI f+ c u I t to refute a rel at I onsh I D bet w ee r,
a factor and an ou I come based 01 a I ac k of blolog~cal  or blom PC har]  I r al
evidence

SOURCE A M Llllenfeld  and D E Llllen$eld  Founcfaf~ons of Ep/demlo/oqk ( Ne A

York Oxford Unlverslty  Press, 198(II

strain, ranging in various studies between 47
and 91 percent of all operators. Comparison
to other workers suggests that VDT work is
associated with an increase in visual symp-
toms across most occupations, but especially
in those with heavy visual demands. Table 5-
4 shows many of the factors that have been
associated with asthenopia (visual fatigue) and
perception problems in automated offices.
Visual symptoms are associated with specific
characteristics of the individual, the physical
environment and the work process. But based
on the current evidence, causal relationships
cannot be established between office automa-
tion and visual pathologies.

Asthenopia and other acute60) visual system
outcomes reported by VDT workers are listed
in table 5-5. A major problem is the lack of
correlation between reported visual symptoms
and clinically observable signs. Furthermore,
there are no national data with which the prev-
alence rates can be compared. In those studies
where visual functions (eye movement, visual
acuity, pupil size, blinking, accommodation
and vergence) have been objectively measured,
no significant differences have been observed
between non-VDT and VDT work, or over
periods of time at VDT work. Yet some studies
have shown that the amount of time spent at

‘ ‘i+\c.utt’  outcomes arc transi(’nt  and closel?”  associated in
time with  th~, (~xposure,  (’hronic  outcomes are persisttint and
~’ndu ring an(i distant 1}” or i nd i r[’ct lJ’ associated vit h the ex-
posure.
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Table 5.4.—individual and Work Environment Factors
Associated With Visual System Outcomes

Individual:
Age
Uncorrected refractive errors

Work environment:
Glare on the screen
Flicker and jitter
Resolution of characters
High contrasts between source document and screen
Tasks requiring long continuous looks at the screen

without a break
Air humidity
High visually demanding task, like data entry and data

acquisition
Low control jobs where the worker is unable to take a

break to relieve the load on the visual system
NOT = A~though the professional who wo~ks-at  the VDT  IS not as llke~y to report

as many vtsual problems as people doing data entry  acqulsltlon  or dialog
tasks It IS important to recognize they tend to report more symptoms than
workers not us I ng [he V DT For a comprehensive revl ew of the I I terat  u re
see Ulf Bergqvlst,  ‘Video Display Terminals and Health A Technical and
Medical Appraisal of the State of the Art Scancffnavfarr  Jouma/ of W o r k

Errv/ronrnenf  and Hea/th  VOI 10 SupP 2 1984

SOURCE Off Ice of Technology Assessment

Table 5-5.—Visual System Outcomes:
Known Acute or Potentially Chronica

Known acute outcomes:
Asthenopia: b

Burning eyes
Itching eyes
Irritated eyes

Perception problems:
Double vision
Blurred vision

No existing data shows that working at a VDT
can lead to the development of cataracts,61 but
neither has the VDT been thoroughly absolved.
While in some industries people have worked
at VDTS for years, no study has examined the
prevalence of cataracts in such groups of work-
ers. No long-term study has yet shown either
clinically observable changes in the eye func-
tions or pathological changes in the eye.

There is evidence that work at a VDT leads
to more frequent changes in eye glasses.62 This
has been attributed both to the aging of the
workers, and to a greater tendency for VDT
workers, as compared to others, to identify
minor visual problems. A possible alternative
explanation is the development of acquired my-
opia (nearsightedness), which is characteris-
tic of close visual work such as reading. If
working at the VDT is found to increase the
chance for acquired myopia, the visual health
of a large sector of the population will be af-
fected. As the debate about the effects of VDTs
on the visual system of workers continues,
there is a growing need for a well-designed lon-
gitudinal study to determine whether the acute
conditions persist. Since little is known about
potential biological or biomechanical mecha-
nisms for the initiation of pathological changes
in the visual system attributable to new of-

Potential chronic outcomes: fice technologies, research should also focus
Acquired myopia here.

aThere are no c-h ron IC outcomes that have been observed I n any c I In Ical  Invest I

gallons of VDT operators
bAStheflOpla  IS a term used to describe vtsual fatigue or weakness NO clear  defl Eye exams are recommended by the Na-

n It Ion of visual fatl gue IS employed In the research and it Is sometl  mes referred tional  Institute for Occupational Safety and
to as visual strain

SOURCE Off Ice of Technology Assessment
Health (N IOSH)  before beginning VDT work
and periodically thereafter. G3 In many in-

a terminal is directly proportional to the num-
ber of workers reporting symptoms and to the
extent of their complaints. That complaints
cannot be tied to organic change does not, in
other words, mean that they are not “real.”
There is also evidence that visual problems
can influence the development of musculoskele-
tal symptoms. The acute outcomes in table
5-5 can be reduced with changes in the work-
place, such as appropriate lighting levels, com-
puter terminal design, workstation and job re-
design, and prescriptions to correct refractive
errors.

“’National Research Council, Video Displays, Work and Vi-
sion: Panel on the Impact of Video Viewing on Vision of Work-
ers (Washington, DC: National Academy Press, 1983). How-
ever, in a recent workers’ compensation case, the worker received
an award for incipient cataracts. The workers compensation
board found there was a recognizable link between the employ-
ee’s occupation and disability-see, Legal Rights for VDT Users
(Cleveland, OH: Working Women Educational Fund, 1985).

“Wlf Bergqvist, “Video Display Terminals and Health: A
Technical and Medical Appraisal of the State of the Art, Scan-
dinavian Journal of Work, Environment, and Health, vol. 10,
SUpp. 2, 1984.

‘ ‘J. Donald Millar, Assistant Surgeon General and Director
of N IOSH,  Statement before the Subcommittee on Health and
Safety, Committee on Education and labor, U.S. House of Rep-
resentatives, May 15, 1984.



stances, visual complaints are in part due to
uncorrected refractive errors. Eye examina-
tions would identify and allow correction of
this problem. There is no evidence as to how
often eye exams should be given for good visual
health. They are particularly important for peo-
ple over 40 years of age, when the visual sys-
tem begins to change with the onset of pres-
byopia (farsightedness).

Musculoskeletal System Outcomes

Musculoskeletal disorders rank very high
among health problems in the frequency with
which they limit activity.64 Over 10 million peo-
ple report limitation of activity due to mus-
culoskeletal disorders as compared for exam-
ple with about 7 million reporting limitation
of activity because of circulatory problems.
Musculoskeletal disorders are the leading
cause of disability of people in their working
years. From 1973 to 1983, industry data
sources report low back pain as the primary
cause in 20 to 25 percent of the yearly work-
ers compensation cases. 65 As the working
population ages, the prevalence of musculo-
skeletal disorders and the potential costs to
individuals and society increase.

No recent data are available to provide more
accurate estimates of the extent of musculo-
skeletal disorders in the aging U.S. popula-
tion, and there is no breakdown of the older
data by occupation. Therefore it is difficult
to estimate the impact office automation has
had on the prevalence of musculoskeletal dis-
orders. A national data collection system is
needed to determine the contribution of the work-
place to the prevalence of musculoskeletal sys-
tem outcomes.

NIOSH has identified musculoskeletal dis-
orders of an occupational origin as one of the
top ten health problems affecting workers
today. Over the past 15 years, they have been

— —
‘‘,Jennifer Ii. Kelsey,  Epidemiology?’ of ,}lusculoskeletal I)is-

orders ,  Llonographs  in ~;piden~iolog~’  and Hiostatist  i~.s, YTO1.
l] ~ New York: oxford Uni\ersit~  Press, 1982).

Cited  in Charles F. Spakell  and ~$’illiam F. N1cKeon, “ Pre-
\’enting  I,ow f] ack f)ain in I ndustr~, Bu.w’ne.s.s and }Iealth.
Jo], 2, No. 6, 19x5,  pp. 16-19. This is supported h~’ unpublished
anal~’ses of H 1..S data.

one of the major categories of self-reported
complaints by VDT workers, a high percent-
age of whom report pains, stiffness, cramps,
and numbness in the back, neck, shoulder,
arms, and hands. Comparison with other of-
fice workers reveals an association between
VDT work and increase in self-reported symp-
toms in specific types of office work.66

Table 5-6 shows factors that have been found
to be associated with musculoskeletal system
outcomes among VDT operators. Few studies
have weighed the relative contribution of each
factor.67 Characteristics of the individual,
workstation design, and the work process are
associated with the reported symptoms. There
is a suggested association between length of
time at the VDT and an increased levels of
reported musculoskeletal symptoms,68 but the
current scientific evidence is inadequate to
demonstrate a causal relationship between any

‘‘ The data usLId to make the  ohsertat  ion are  inadequat~~  t{)
make an}. strong asscr-tion  across all j ohs where the  worker
uses the computer terminal.

‘ I’Tor example, stx’ S, 1,. Sauter, et al., “tJoh and ] ]ealth I nl-
plicaLions of \’I)rI’ (Ise: Initial ltesults  of the \$’isconsin-N 10S1 f
Stud~’,  (’(jrllr~][lni(’:iticjns  of t he.4 sscxiat  ion of Comput  kg .ll:/-
chinar~-, I.ol. 26, pp. 2H 1-2!)4,  19H~l.

‘“Nl ichael  .J. Smith, ‘‘ I;rgonomi( and Str~’ss  Aspects of ( )f -
fice .,\ut  omation,  paper presented at t }1(’ of ficv  of ‘1’echnolo~?’
SJm~posiunl  on the 1 mpacts  of office )\uton~ation  and (’onlputer-
Nlediated  W’ork on the Qualit} of W’orklife. I)ec. 1 ()- 12, 1984.

Table 5.6.— Individual and Work Environment Factors
Associated With Musculoskeletal Outcomes

Individual:
Age
Existing musculoskeletal disorders
Visual system characteristics”

Near-s ightedness
Presbyopla

Bi or trl-focal eyewear use during VDT operation

Work environment:a

VDT/workstation-user interface”
Keyboard and hand
Body and chair
Eyes and screen

Repetitiveness of task(s)
Length of time spent at task(s)
Extent of physical constraints

aT hese factors  .+ I I I be d I sc u ssed r more det aI I I n ! he sect Ion on A orh ~ t df [j n
desl q I anrj t h e q u al I t ~ of $, orkl  I fe

SOURCE Of f!ce of Technology Assessment



characteristic of the automated office and any
musculoskeletal system outcome. 69

Acute musculoskeletal system outcomes are
listed in table 5-7. Back, neck, and shoulder
problems are reported more frequently (50 to
80 percent of VDT operators) than arm, wrist,
and hand problems (20 to 40 percent of VDT
operators). This ranking of self-reported symp-
toms by site corresponds to a ranking based
on a national sample of U.S. adults. 70 Further-
more, in the national sample it was found that

“’Although no experiments have been conducted showing a
causal relationship between new office applications and mus-
culoskeletal outcomes, there are biologically plausible expla-
nations; for example, the experience of pain and discomfort
by the worker who sits at the terminal for extended periods
of time in constrained postures. Static loading of muscles re-
sults from the efforts of the human body to maintain a fixed
posture for extended periods of time. This keeps the muscle
in a constant state of contraction instead of a dynamic state
of contraction and relaxation. Thus, waste products build up
in the muscle and blood is not circulating in the muscle to pro-
vide the needed nutrients. This results in cramping and pains.
Tichauer has shown that the peritendinitus that occurs in the
lower arm of typists is caused by excessive static workload.
(E.R.  Tichauer,  “Biomechanics  Sustains Occupational Safety
and Health, ” Industrial Engineering, vol. 27, 1976), pp. 46-56.

“’I,inda S. Cunningham and Jennifer L, Kelsey,  “Epidemi-
ology of Musculoskeletal  Impairments and Associated Disabil-
ity, ” American Journal of Public l{ealth, vol. 74, No. 6, 1984,
pp. 574-579.

Table 5.7.—Musculoskeletal  System Outcomes:
Acute or Potentially Chronic

Known acute outcomes: -

Pain in shoulder
Cramps in arms and legs
Pain in back:

Upper
Lower

Cramps in shoulder and neck muscles (stiff neck)
Soreness, tingling or numbness in wrist and fingers

Potential chronic outcomes:a
Cervicobrachial  syndromeb

Prolapsed lumbar intervertebral disc
Cumulative trauma disorders’

aThe Cbrofl!c  outcomes have  not been observed In my Population Of Office
workers They are potential chronic  outcomes based on self. reported acute mus-
culoskeletal outcomes and biological and blomechanical  plausibility

bcewlcobrachlal  syndrome IS a term used to define a cluster of signs In the shoul
der and neck region It IS a functional and organic disorder occupationally
produced on the bas!s  of muscular and mental fatigue resultlng  from stat!c
and/or repetitive exerilon  of the arm and hand muscles Chronic pain can result
from the compression of nerves In the neck radlatlng  down the arm

ccumulatlve  trauma dtsorders  are a class of musculoskeletal  outcomes, that are
potentially Important Those In the literature associated with  office workers are
tenosynovltls  and carpal tunnel syndrome Carpal tunnel syndrome is a disorder
of the wrist In which the median nerve IS compressed against the transverse
carpal Ilgament wlthln  the carpal tunnel

SOURCE Off Ice of Technology Assessment

the level of self-reported symptoms corresponded
to physician-observed abnormalities. There is,
however, no evidence from studies of office
workers using VDTs display that self-reported
outcomes predict clinically recognizable changes
in the musculoskeletal system.7l There is a need
for research to clearly identify the relation-
ship between reports of musculoskeletal out-
comes by the worker and medically verifiable
outcomes.

Based on the current scientific evidence, it
is impossible to determine whether the acute
outcomes listed in table 5-7 lead to any patho-
logical changes in the musculoskeletal system
or to any disability for workers in automated
offices. The chronic outcomes reflect poten-
tial long-term consequences based on evidence
from other occupations and biological and bi-
omechanical evidence. Potential long-term con-
sequences of new applications of office tech-
nologies for the musculoskeletal system must
be considered. As Kelsey notes:

[Impairments of the back and spine and ar-
thritis and rheumatism account for the great-
est amount of time lost from work. In 1976,
it was reported that a reduction of one day
per year in the average annual absenteeism
rate among the labor force of the United States
would increase the gross national product (GNP)
by $10,000 million. Accordingly, the GNP
would have increased by $19,000 million had
musculoskeletal disorders been prevented.7z

If absenteeism rates can be affected by de-
sign of new office technologies, this has far
reaching implications for health care costs.
Therefore, research should be conducted to de-
termine the relative contribution of office auto-
mation to the incidence of the chronic outcomes
listed in table 5-7.

‘Studies that have attempted to correlate self-reports with
medical exams have not demonstrated a clear relationship. For
an example see the work of W. Hunting, T. Laubli,  and E. Grand-
jean, “Postural and Visual Loads at VDT  Workplace, I, Con-
strained Postures, ” Ergonomics, vol. 24, No. 12, 1981, pp.
917-931.

“Kelsey,  1981, op. cit., p. 7.
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Workers adjust to their working conditions. Sometimes this can lead to musculoskeletal strain,

The first two, cervicobrachial syndrome and
prolapsed lumbar intervertebral discs, can po-
tentially develop among either professionals
or clerical workers.73 They can be related to
increased time spent sedentary and in con-
strained postures, which could be blamed on
the job or the design of the office or worksta-
tion, but most likely is related to all three.
Cumulative trauma disorders are more likely
to develop among workers doing highly repeti-
tive keying operations at the VDT for extended
periods of time, mostly data-entry clerks who
key as much as 12,000 keystrokes per hour.

—————-——
“A prolapsed intervertebral disc occurs when the nucleus

pulpous  of the disc protrudes outside the annulus fibrosis. The
disc tends to protrude onto a nerve root causing pain. In the
lumbar region this pain radiates down the leg. Kelsey  estimates
the incidence of prolapsed  lumbar intervertebral disc at around
0.1 to 0.5 percent per year (Kelsey,  op. cit., 1981, p. 151) in
the population of ages between 24 and 64 years.

These are the wear and tear disorders. Many
of the early warning signs (tingling, numbness,
and pain) of these chronic conditions can be
alleviated with changes in the working condi-
tions. 74

There is a relationship between visual sys-
tem outcomes and musculoskeletal system out-
comes. For example, a person who is near-
sighted most likely will get a pair of reading
glasses that typically allow the person to read
clearly at about 33 cm. However for work at
the VDT, a person is on average only as close
as 50 cm from the screen. The worker then
leans forward, and the posture results in mus-

“Much of the research on the prevention of cumulative
trauma disorders is based on redesign of the machines in as-
sembly line operations. See %eventing  Illness and Injury in
the M’orkplace (op. cit. ) for several examples of the prevention
projects.
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culoskeletal strain. As the pain gets worse is between 10 and 20 percent.78 No site has
through the day, the worker adjusts by mov- enough data to show conclusively any asso-
ing her body back in the chair, increasing the ciation between office automation and any ad-
visual distance, which can lead to visual strain. verse reproductive outcome.79

NIOSH recommends that a worker take peri- A Finnish study looked at the relationship
odic rest breaks every 2 hours when doing work between occupation and spontaneous abor-
at the VDT to prevent acute asthenopia and tions, and found that industrial and construc-
musculoskeletal fatigue.75 This can be enforced tion workers had one of the highest ratios
through organizational rules, through a job (13.01), and clerical and managerial workers
redesign strategy giving the worker a variety one of the lowest estimated ratios for spon-
of tasks to break up the VDT work, or by al- taneous abortions (9.91);80 the lowest ratio was
lowing the worker the discretion to take breaks in administrative work (8.16).
when she feels the need. The last is especially
advantageous in settings where the work is
unpredictable or there is a high worker-to-VDT
ratio with competition for terminals, but may
demand more flexibility than an organization
would normally provide. Sometimes people will
not take breaks unless they are required.

Reproductive System Outcomes

Many occupational hazards affect the repro-
ductive system.76 The concerns about the re-
productive hazards of working in an automated
office focus primarily on the VDT. Most of
the early studies considered only female oper-
ators, but both genders should be considered
in discussing reproductive system outcomes.

The concern over working at the VDT de-
veloped because of reported clusters of spon-
taneous abortions and birth defects among
VDT operators. Table 5-8 shows a list of the
work sites where these clusters have been re-
ported. No adequate explanation has been
offered for these observed clusters,77 which in-
clude a wide variety of pregnancy outcomes
with the majority being spontaneous abor-
tions. The estimated prevalence rate for spon-
taneous abortions in the general population

—
‘r’-M-ifiar~_op.  cit.; this recommendation has been challenged

in the scientific community.
“bFor a complete listing and a discussion of the potential

control technologies see Reproductive Hazards in the Work-
place, Office of Technology Assessment, Washington, DC, 1985.

‘-The argument is made that these clusters are chance
occurrences. The rate of spontaneous abortions is not at odds
with the normal rate that occurred during the time period of
the reported clusters. For a lengthy statistical discussion on
this see Bergqvist,  op. cit.

Two studies in Sweden and Japan examined
the relationship between VDT work and re-
productive system outcomes. Little informa-
tion is available on the Japanese study .8’ The
Swedish study infers VDT exposure from oc-
cupations; the measure of work at a VDT is
indirect. 82 Nevertheless, this retrospective

7KIn an analysis of the ability of women to recall whether
they had a spontaneous abortion or not; one in four cases of
spontaneous abortion was not reported. Gestational age of the
time of abortion was the major determinant of recall. Allen
J. Wilcox and Louise F. Horney, “Accuracy of Spontaneous
Abortion Recall, ” American Jourmd of Epidemiology, vol. 120,
No. 5, 1984, pp. 727-733.

“’There are several methodological prclblems  with examin-
ing reproductive hazards in the workplace. First is the problem
of selection bias. It is known that a predictor of an adverse
pregnancy outcome is prior adverse outcomes. Women who have
a full-term pregnancy tend to leave the work force, and there-
fore women with prior adverse pregnancy outcomes will be over
represented (Gosta Axelsson “Selection Bias in Studies of Spon-
taneous Abortion Among Occupational Groups, ” Journal of
Occupational Medicine, vol. 26, No. 7, 1984, pp. 525-528).

“’The  ratio is calculated as the number of spontaneous abor-
tions times 100 divided by the number of births. K. Hemminki,
M. L. Niemi, I. Saloniemi,  H. Vainioh, and E. Hemminki, “Spon-
taneous Abortion by Occupation and Social Class in Finland, ”
International Journal of Epidemiology, vol. 9, No. 2, pp. 149-
153, 1980.

“’Conducted by the General Council of Trade Unions, it has
only been reported in “Japanese Miscarriages Blamed on Com-
puter Terminals, ” New  Scientist, vol. 106, No. 1457, 1985, p.
7. Among 4,500 women, 250 became pregnant or gave birth
after work at the VDT  and 91 had problems with pregnancy.
There was a reported association between hours per day, work
at the VDT,  and problems with pregnancy or labor: for more
than 6 hours VDT  work per day—66 percent had problems;
for 3-4 hours VDT  work per day–46 percent had problems;
for less than 1 hour VDT  work per day–25 percent had prob-
lems. It is impossible to draw any conclusions from this data
since no information on the research design is known.

“JBengt  Kallen,  An Epidemiologic Study of Work With
Dataterm”nals  and Pregnancy (En Epidem”olog”sk  Studie over
Arbete med Dataskarm  och Graviditet),  translated by Anita
Dvorak, research report from the University of Lund, Sweden,
1985. Data reported herein is taken from a second report, Ad

(continued on p. 146)
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Table 5-8.—Reported Cases of Reproductive System Outcomes in
Computer-Mediated Workplaces by Work Site and Job

Company
city (date)

S e a r s - R o e b u c k /  -

Dallas, TX
(5/79-6/80)

Toronto Star/
Toronto, Ontario
(5/79-5/80)

Air Canada/
Montreal, Quebec
(2/79-4/81)

Defense Department/
Marietta, GA
(10/79-10/80)

Defense Department/
Marietta, GA
(10/80-10/81)

Pacific Northwest
Bell Telephone/
Reston, WA
(7/80-12/81)

Solicitor General
Offices/Ottowa,
Ontario
(4/79-4/82)

Surrey Memorial
HospltallVancouver,
British Columbia
(1978-82)

Non~VDT

i miscarriages
1 premature birth
8 full-term

3 full-term

Outcomes

VDT

2 miscarages
4 full -termb

Job

Financial records
processing clerka

Classified ads
processing clerks

4 birth defects

7 miscarriages
6 full-term

NIACPart-t i me
ticket agents

NIA 3 birth defects
7 miscarriages
5 full-term

14 full-term

NIA

NIANIA

2 birth defects
1 still born

N 1AN 1A

4 miscarriages
1 premature
2 respiratory diseases

1 full-termNIA

NIA3 miscarriages
1 birth defect
1 premature
1 bronchitislful l-term
1 full-term

10 miscarriages
9 full-term

Accounting
department clerks

N 1AToronto, Old City
Hall
Ministry of Attorney
General (1980-81)

United Airlines/
San Francisco, CA
(1984)

Southern Bell
Telephone/Atlanta.
GA (3/81-9/83)

General Telephone/
Alma, Ml
(1983-84)

Clerks
Secretaries

23 miscarriages
61 full -termd

NIAAirl ine
reservation
clerk

Telephone
operators

26 miscarriages
159 full-term

NIA

7 miscarriages
15 full-term

Telephone
operators

12 miscarriages
2 still births
3 premature
15 full-term

Library/
Aarhus, Denmark

Department of Public
Employees/Runcorn,
England
(1974-82)

NIA 8 miscarriages
2 full-term

NIA

NIA8 miscarriages
4 still births

Full-time
VDT operators

12 malformations

a Compares on Iy fu I I.t[ me VDT operators with non-VDT operators who may have worked as much as 6 hours per month at
the terminal

bFul{ term refers  t. the healthy dellvery  of a newborn after three trimesters These are commonly termed Ilve births
CN 1A means  no lnformatton  reported
dTh, s excludes  23 Induced  abortions and 9 full-term del!venes  of wives of employed men

SOURCE Off Ice of Technology Assessment, compiled  from several repofts  and news sources
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study found that women who worked at the
VDT were 50 percent more likely to have mis-
carriages (crude risk ratio was 1.5 with 95 per-
cent confidence limits of 1.1-1.9) than other
women of similar age and occupational group.
With adjustment for smoking and stress, con-
fidence in the risk ratio being greater than one
decreased.83 For all types of adverse reproduc-
tive outcomes, there was a significantly greater
risk for those who spent over 40 hours per week
at the VDT. This suggests that further inves-
tigations are needed that directly measure
VDT work and follow a group of men and non-
pregnant women to see whether there is an
excess of adverse reproductive system out-
comes. No epidemiological study has provided
reliable data comparing VDT to non-VDT
operators.

Two explanations other than chance have
been offered for the clusters–stress, and ra-
diation emissions. There is no epidemiologi-
cal evidence linking stress in office work (either
physical or mental) to spontaneous abortions
or still births. But while no evidence exists,
no research has thoroughly explored the issue.

The greatest interest has been in the impact
of radiation84 and whether radiation from the
VDT is the single source exposure. There is
no evidence that ionizing radiation above es-
tablished safe thresholds is being emitted from

currently sold terminals.85 Ionizing radiation
from the VDT is not a likely explanation, ac-
cording to NIOSH, the Federal Drug Admin-
istration, and the Government of Canada.86 The
possibility of nonionizing radiation must be
considered; but future developments in flat
panel display technologies may eventually
replace cathode ray tubes as the dominant
human-computer interface.

Recent concern has focused on very low fre-
quency radiation, particularly the magnetic
pulse generated from the coil of the cathode
ray tube. This concern developed because
studies in Spain related a magnetic pulse to
morphological abnormalities in chicken em-
bryos. 87 The evidence has not been confirmed
in any other investigation trying to reproduce
the patterns of electromagnetic radiation emit-
ted from a VDT.88 Currently, there are inter-
national efforts to study the effects of pulsed
electromagnetic exposure on chick embryo de-
velopment, but measurement of this and other
forms of nonionizing radiation in the field is
difficult. Further research should be concerned
with the development of reliable instruments
for the monitoring of radiation being emitted
from VDTS.

Based on current evidence, no long-term risk
is associated with very low frequency radiation
emitted from the visual display terminal, but
continuing evaluation is warranted in light of

Hans Malker, Critical Comments on the Report “An Epidemio-
logica/Study  of Work With Video Screens and Pnsg-nancy  Out-
comes, ” Memorandum, Swedish National Institute of Occupa-
tional Safety and Health, Feb. 2, 1985.

“This risk ratio dropped only 10 percent when the effects
of smoking and stress were entered into a logistic regression
analysis (adjusted risk ratio 1.4 with 95-percent confidence limits
of 1.0-1.8). No data was reported on the effects of chemical ex-
posure or heavy lifting on the relationship of work at the VDT
and miscarriages. If the relationships persist after adjusting
for these potential confounders along with other predictors of
miscwriages  (e.g., prior  spontaneous abortions ~d parity) then
the researchers can make a stronger inference. This will always
be limited by the absence of a direct measure of VDT  use.

“Three major types of radiation are associated with biologi-
cal effects. They differ by the energies involved. Ionizing radi-
ation has the most energy and is known to cause cancer and
birth defects. Microwaves and radiofrequency nonionizing  ra-
diation have been associated with fertility problems and blood
abnormalities. Extremely low frequency and electromagnetic
nonionizing  radiation is the least energetic of the three catego-
ries and has not been associated with any adverse biological
effects.

——
‘r’ William E. Murray, “Video Display Terminals: Radiation

Issues, ” IEEE Computer Graphics and Applications, April
1984.

“’Millar, op. cit.; FDA, Drug Bulletin, vol. 14, No. 1, April
1984; Environmental Health Directorate, Investigation of Ra-
diation Em”sw”ons From Video Display Term”nals,  Department
of National Health and Welfare, Ottawa, Canada, 1983.

““This  evidence comes from two reports: J.M.R. Delgado,  J.
Leal, J.L. Monteagudo, and M.G.  Garcia, “Embryological
Changes Induced by Weak, Extremely Low Frequency Elec-
tromagnetic Fields, ” Journal of Anatomy, vol. 134, 1982, pp.
533-551; and A. Ubeda,  J. Leal, M.A.  Jimenez, and J.M. R. Del-
gado, “Pulse Shape of Magnetic Fields Influences Chick Em-
bryogenesis, ” Journal of Anatomy, vol. 137, 1983, pp. 513-536.

*“Arthur  W. Guy, Health Hazards Assessment of Radio
Frequency Electromagnetic Fields Em”tted  By Video Display
Terminals, report prepared for IBM Office of the Director of
Health and Safety, 1984; Kjell  Hansson Mild, Personal Com-
munications, Swedish National Board of occupational Safety
and Health, 1985; S. Maffeo,  M.W.  Miller, and E. L. Carsten-
sen, “Lack of Effect of Weak Low Frequency Electr~Magnetic
Fields on Chick Embryogenesis,  ” Journal of Anatomy, vol. 139,
No. 4, 1984, pp. 613-168.
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Table 5-9.—U.S.

Radiation type

X-ray ...
Ultraviolet (near) .,
Visible
Radiofrequency

Occupational Exposure Standards

Occupational exposure
standard Source

2,5 mR/hr OSHA’
1,000 microW/cma ACG I H “

2.920 fL ACGIH h

electromagnetic fields,
frequency range (MHz)

0 0 1 - 3 100 mWlcmb ACGIAb

1 0 - 1 0 0 , 0 0 0 10 mWlcmb OSHA’
aCo(j~ of Federal Requ Idt Ions TI tle 29 Chapter XVII Part 191096 Ion!zt  ng Rad

dt I o n Occ u pat tonal Safety  and Health Ad m I n $1 rat (on Washl  ngton  DC 1980
hTh rpsho(cj Llrn!t for Cherntcal  Substances and phy SICEil  Agents lr~ tne  ‘@JOrk  El

,v!, onment  Wlt h I nt ended Changes for 1983 and 1984 American Conference ‘or
Go~ernment  Indusl<!al  Hyglenlsts  Ctnclnnatl  OH 1 9 8 3

cCode  of Federal Requ Iatlons  Tl!le  29 Chapter XVII Part 191097 Nonlonl:l n q
Rada?lon  Occupdtiooal  Safety and HPalth  Admo(stratlor)  Washington DC
1980

SOURCE Adapted ‘rem VJI I I lam E M urrdy Vl~ual  Display Terml ndls Radlatlor
Issues /EEE Ccmpuftir  Graph/es and Apo//caff.)ns April 1984

Table 5.10.— International Radiation Protection
Association Occupational Exposure Limits to

Radiofrequency Electromagnetic Fields

Radiofrequency
electromagnetic fields, Occupational exposure
frequency range (MHz) limit (mWlcm2)

0.1-1 . 10
>1-10. . . . 10/Fa
> 1 0 - 4 0 0 . 1
>400-2,000 . Fa/400
>2,000-300,000 . . . . . . . 5

aF refers to the frequency tn Mfiz thus 10 calculate the speclflc  I Imtt wlthln  the
—

range the frequency must be factored In accordinq  to the expression

SOURCE International Non Ion!zlnq  Radlatlon  Commlltee  of the International
Radlat[on  Protecllon  Association Interim Guldelhnes  on Llmlts  of Ex
pos,ure  to Radlofrequency  Elect romagnetlc  Fields (n the Frequenc  Y
From 100 KHZ to 300 GHz Hea/th  Phys{cs  VOI 46 No 4 1984 pp
975984

the large number of people exposed, to see if
modified or new standards need to be devel-
oped.89

Standards shown in table 5-9 reflect the
available evidence on the potential effects of
chronic exposure at low levels. The American
Conference of Government Industrial Hygien-
ists (ACGIH) exposure limit for electromag-
netic fields in the frequency range of 0.01-3

““A recent report from the U.S. Environmental Protection
Agency concluded there were no consistent biological effects
at the molecular and subcellular  level in laboratory experiments.
The report suggested continued revision of general conclusions
because of limited knowledge about chronic low-level exposures
and the existence of frequency-specific effects and power-density
windows. (U.S. Environmental Protection Agency, Biolo@”cal
Effects of Radiofrequency  Radiation, Joe A. Elder and Daniel
F. Cahil  (eds. ), EPA-60018 -83-026F  (Research Triangle Park,
NC: Health F~ffects  Research Laboratory, 1984). )

MHz is 100 mW/cm2. This threshold level is
10 times higher than the VDT emissions in
the 0.01-100 MHz range measured in a study
by the Bureau of Radiological Health of the
Environmental Protection Agency .90 The In-
ternational Radiation Protection Association
(IRPA) standards are 10 times lower for a sim-
ilar frequency range than standards set by AC-
GIH (0.01-3 for ACGIH and 0.01-1 for IRPA).
Because there are differences in the limits of
exposure, the standards should be constantly
reexamined in the light of further research.
NIOSH is currently conducting a retrospec-
tive study to ascertain whether working at a
VDT is associated with spontaneous abortions.
Similar studies are being conducted by Dr. Irv-
ing Selikoff at Mt. Sinai Hospital (in conjunc-
tion with 9 to 5, the Working Women’s Asso-
ciation), by Dr. Kelley Brix at the University
of Michigan and in Sweden, Finland, Canada,
and Denmark.

Again, there is no reliable national registry
for monitoring the prevalence of reproductive
system outcomes as they relate to occupations.
The establishment of such a system could help
prevent the public fear that has arisen about
VDT work.

Metallic shielding has been discussed as one
way to avoid any possibility of radiation be-
ing absorbed by the operator, especially shield-
ing the flyback transformer. This shielding is
relatively inexpensive and is usually provided
in newer models to satisfy FCC requirements
for reducing electromagnetic interference.’]

The government of Sweden has recommended
that any pregnant employee have the right to
be moved, at full pay, to a job with no exposure
until the baby is born. The International La-
bor Organization recommends that a worker
who is considering becoming pregnant be al-
lowed to transfer to another job.92 However,
the risk of reproductive system damage, if it
exists, may be just as great for a man as for
a woman. Most recently, the Service Employ-
ees International Union (SEIU) has negotiated

“’’Cited in fieproducti~e Hazards in the 11’orkplace, op. cit.
“’Guy, op. cit.
‘-International I.abor  Organization, Guidelines for \’DT’s,

(~ene~’a,  Switzerland, 1985.
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in collective bargaining with Equitable Life
Insurance the rights of employees to leave
VDT jobs where the believed risk for an ad-
verse pregnancy outcome is high. These meas-
ures would at a minimum alleviate fears.

Stress-Related Outcomes

Work-related stress is not new to offices, but
recent epidemiological evidence has called at-
tention to the potential long-term consequences
of stressful office working conditions. One
study of the health records of 22,000 workers
in 130 occupations found that clerical work-
ers had the second highest rate of stress-related
diseases.” Analysis of the Framingham Heart
Study data showed that women clerical work-
ers developed coronary heart disease (CHD)
at about twice the rate of other women work-
ers and women at home.94 The workplace fac-
tors that predicted the development of CHD
among clerical workers were a nonsupportive
boss and low-job mobility. Any conclusions
about the contribution of the new office tech-
nologies to the incidence of disease must thus
consider that women clerical workers were al-
ready at a greater risk for the development
of certain stress-related diseases. The new tech-
nology may or may not intensify those char-
acteristics of the work environment that are
associated with the elevated risk, increasing
one’s chances of developing disease; they could
also improve working conditions, decreasing
the likelihood of disease.

There are no reliable estimates of the costs
to the organization or to society of stress-re-
lated illnesses, absenteeism, tardiness, em-
ployee turnover, decreased quality and quan-
tity of output, unscheduled machine downtime
(due to employee tampering) and worker’s com-
pensation awards. These outcomes can lead
to increased medical care costs and decreased
organizational effectiveness.

‘ 4{ Mich~ei  J. Smith, Michael J. Colligan,  and J.S. Hurrell,
“A Review of NIOSH Psychological Stress Research–1977, ”
(lccupatiomd Stress: Proceedings of a Conference on Occup,~-
tional Stress (Washington, DC: U.S. Government Printing Of-
fice, 1977).

‘ (’Suzanne G. Haynes and Manning Feinleib, “Women,
Work and Coronary E{eart Disease: Prospective Findings From
the Framingham Heart Study, q American Journal of Pub]IcS
}Iealth, Iol. 70, 1980, pp. 133-141.

Stress-related outcomes can be divided into
those that are acute and transient95 and those
that are persistent and enduring. Anxiety and
depression have been shown to be related to
myocardial infarction, angina pectoris, and
coronary death.96 Therefore, correction of work-
ing conditions that produce these stress re-
sponses can help to prevent stress-related dis-
eases. 97

As important as are acute conditions, the
potential for chronic diseases is the key pub-
lic health issue. The population potentially at
risk in offices is large. If conditions that can
lead to chronic illness and disease can be iden-
tified, management can use this information
to guide implementations.

The biological plausibility of changed work-
ing conditions leading to a pathological change
in the body has been the subject of debate for
decades. Chronic arousal is one currently ac-
ceptable biological pathway (see box B for an
example of a plausible link to disease). Chronic
arousal is a biological adaptation to the envi-
ronment. When one continues to respond daily
to the same stimuli, arousal can become part
of the normal biological adaptation to, for ex-
ample, work— a method of activating the
body’s resources to meet the demands. This
can lead to a form of ‘healthy maladaptation,
in which the worker completes tasks, but at
some biological costs. The eventual cost can
be illness due to lowered immunological resis-
tance, or chronic illness that lowers the abil-
ity to perform, such as cardiovascular disease
or peptic ulcers. The danger is hidden in that
the chronic heightened state of arousal does

‘ Stress can contribute to the development of acute visual
and musculoskeletal  system outcomes. For example, muscle
fatigue can be the direct result of a stressful working condi-
tion, which can stimulate brain stem activity, which in turn
can cause muscle fatigue.

“C. David Jenkins, “Psychosocial and Behavioral Factors, ”
Prevention of Coronar~’  Heart Disease: Practical Management
of the Risk Factors. Norman M. Kaplan and Jeremiah Stamler
(eds. ) (Philadelphia: W. B. Saunders, 1983), pp. 98-112.

““This type of prevention strategy may be found to be the
most cost-effective, since it has the potential to reduce the long-
term development of disease. Also, if the working conditions
that produce stress responses in workers are modified, this may
alter certain behavioral outcomes including smoking, drinking,
and overeating—all considered socially acceptable ways to cope
with the stresses of life, but primary determinants of prema-
ture morbidity and mortality.
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Working Conditions and the Natural History of
Cardiovascular Disease*

Early theories of stress and disease held that humans instinctively respond to challenging
conditions from their environment through activation of pituitary and adrenal gland functions.
Walter Cannon in the 1930s showed the importance of the sympathetic adrenal system in the
flight-or-fight syndrome. He showed there were limits to how well the system could adapt to
stimuli; afterwards bodily harm could result. OnIy in the last 20 years have scientists begun
to unravel the complex interrelationship between the brain, immune system, and endocrine system.

There are competing models of this complex system, but several conclusions can be stated.
Sympathetic adrenomedullary (SAM) stimulation is accompanied by evaluated blood pressure
and heart rate, heightened myocardial oxygen requirements, increased levels of circulating
epinephrine (E) and norepinephrine (NE), elevated plasma concentrations of free fatty acids (FFA),
and increased plasma renin activity. These can predispose the individual to cardiovascular dis-
ease (CVD). The release of the neuroregulator, catecholamine, as a consequence of SAM activity
is central to the most prominent theories of stress and CVD. In its efforts to mobilize reserve
energy resources, catecholamines hydrolyze triglyceride stores into FFA and glycerol. FFAs
are either utilized in the production of energy or taken up by the liver and adipose tissue then
resynthesized into triglycerides that are secreted as a component of very low-density lipoproteins
(VLDL). VLDLS have been shown to be significant components of the atherosclerotic process.
When catecholamines are chronically secreted in great excess of the body’s energy requirements
to meet the demands of the work environment, the abundance of FFAs can ultimately result
in damage to vascular walls caused by circulating VLDLS. Damage to vascular endothelium
can also occur as a result of increased arterial blood pressure or turbula.nce caused by SAM
hemodynamic responses. Damaged vascular endothelium is more susceptible to atherosclerotic
deposits than healthy vessel walls. These processes suggest several possible pathways between
the challenges created by working conditions and the development of cardiovascular disease.

a’1’hig Sxtion  is bas~ on a S1.lrnrnary  prepared by Dr. Andrea LaCroix. For a full description see Andrea LaCroix, Occupation Ex~sure
to High Demand/Low Control Work and Coronary Heart Disease Incidence in the Frarm”ngham  Cohort, doctoral dissertation, University
of North Carolina, Chapel Hill, 1984. A more complete description of the various biological procesaes  can be found in The Institute
of Medicine, Research on Stress and Human Health (Washington, DC: National Academy Fress, 1981).

not necessarily correlate with the worker’s atti-
tudes about work. High motivation and satis-
faction does not obviate the possibility that
a person could be at risk.

Three working conditions have been associ-
ated with chronic arousal:

● social isolation or lack of social support;
 lack of control over the timing, speed, and

variety of tasks; and
 heavy workload (especially repetitive and

machine-paced tasks).

Each of these conditions has also been postu-
lated as likely to arise from office automation.
No evidence has shown that all three must oc-
cur to elicit deleterious biological responses;
however, in some jobs they all occur.

Epidemiological evidence has shown the
most consistent links between heart conditions

and workload and control. In a 6-year prospec-
tive analysis, men with jobs characterized by
a heavy workload and limited job control were
found to have 1.4 times the normal risk of CVD
morbidity. 98 In a case-control study of my-
ocardial infarction and occupational exposures,
it was found that hectic work and low control
over work tempo and skill variety were asso-
ciated with myocardial infarction in men un-
der 55.99 In a study of Swedish workers who
had changed jobs, those whose new job had
greater control had fewer coronary symptoms

“’The CHD morbidity measure was a self-report indicator of
chest pain, dyspnea,  hypertension, and heart weakness. R. Kara-
sek, et al., “Job Decision I.atitude,  ,Job Demands, and Cardi-
o}’ascular  Disease: A Prospective Stud}  of Swedish N!en,  Amer-
ican Journal of Public l{ealth, \ol.  71, No. 7, 1981, pp. 694-70,5.

‘II. A] fredsson, et a],, “M~.ocardial  Infarction and I)s~’cho-
social Jt’ork  l~nyironment:  An Analysis of the Male Swedish
Mrorking  Force, ” Social Science and Aledicine. \’ol. 16, 1 W2,
pp. 463-467.



150 ● Automation of America’s Offices

than workers whose new job had less control.l00

In the only American prospective study, wom-
en who described their job as having a heavy
workload with limited job control had a three-
fold greater risk of developing coronary heart
disease (CHD) as women reporting a heavy
workload but having control over their work.
Men did not exhibit the same relationship. At
greatest risk were clerical women, who had a
420 percent greater chance of developing CHD
(relative risk 5.2 with 95 percent confidence
interval of 1.80-15.08). These associations per-
sisted after controlling for the traditional risk
factors for CHD. 101

Based on the available evidence, lower level
staff appear to be at greater risk for the devel-
opment of stress-related diseases. This how-
ever need not be true with office automation
because the changes in the working conditions
can affect all levels of staff. Alternatively, of-
fice automation can be implemented so as to
add control and encourage more social inter-
action.

Currently, the evidence for a relationship be-
tween stress-related diseases and VDT work
is still sparse. A principle problem in drawing
conclusions is that the long latency of chronic
diseases prevents early recognition. However,
in the natural history of disease certain early
indicators could be expected such as psychoso-
matic symptoms (sleeping problems, dizziness,
nausea, and stomachache), high blood pressure
or angina pectoris. 102 Only preliminary evidence
exists for the likelihood of deleterious long.
term health effects on office workers, or spe-
cifically on VDT workers. Most studies show
that support staff who work at a VDT report
more psychosomatic symptoms than either
other support staff or professionals who work
at VDTS. These studies, in general, also show
that women report more psychosomatic symp-
toms, as do people in jobs characterized by
—— .—

““’R. Kar~sek  and B. Garden, Managing Job Stress, Work.
ing Paper, Columbia University, Department of Industrial Engi.
neering and Operations Research, 1984,

‘(’’ LaCroix,  op. cit.
“’’These can also be explained by other factors such as sit

uations outside of work or biological predisposition. Research
efforts should in the future attempt to differentiate between
the risks associated with work and those associated with lei.
sure. Also, physical and psychosocial working conditions can
produce similar adverse stress responses and should be differen
tiated in future research.

little control over pace, a heavy workload, and
lack of social support. This is consistent with
the general literature on stress-related disease.
No study can fully answer the question—what
contribution to the risk of disease can be at-
tributed to office automation?

But two recent studies suggest that there
is a potential for these psychosomatic symp-
toms to develop into chronic conditions. In
a cross-sectional study of clerical workers in
the communications industry, those who worked
at the VDT were at about a two-fold greater
risk for the development of angina pectoris. 103

This is the first study to demonstrate a rela-
tionship between automated office work and
a valid precursor of CVD. A second study of
Finnish workers found that workers in auto-
mated offices were at a 106 percent higher risk
(relative risk 2.06, 95 percent confidence in-
terval 1.43-2.69) for one or more chronic ill-
nesses. 104 These projects point to the need to
examine the potential effects of office auto-
mation to determine under what conditions
a worker is likely to be at a greater risk for
the development of a chronic disease.
—.

“’’The analysis of angina was restricted to a sample of 650
women. There were no significant differences between respond-
ents and a 10-percent sample of nonrespondents. For a full
description of the results of the study along with the limita-
tions of the study see, Suzanne Haynes and Andrea LaCroix
(University of North Carolina at Chapel Hill), “A Cross-Sectional
Study of the Health of VDT  Operators in the Telephone Indus-
try, ” unpublished manuscript, 1985. The measure of angina
used was the Rose Angina Questionnaire. Several studies have
shown that this self-report measure is as valid and reliable a
predictor of angina pectoris as a physical exam by a physician.
(Lawrence M. Friedman, et al., “Assessment of Angina Pec-
toris After Myocardial Infarction: Comparison of ‘Rose Ques-
tionnaire’ With Physician Judgment in the Beta- Blocker Heart
Attack Trial, ” American Journal of Epidemiology, vol. 121,
NO. 4, 1985, pp. 555-563. )

“’”The  ratio reported is after adjustment for age, sex, base-
line health status, health  risk factors and baseline systolic blood
pressure. The risk did not change when ergonomic strain, job
strain and social support from the supervisor were taken into
account. There was a 21-percent increase in the risk when the
control over the pace of work was taken into consideration.
Again, the unanswered question is whether the job was charac-
terized by low control prior to automation or whether working
conditions were exacerbated by the automation of the work
process? The chronic illness measure was composed primarily
of heart disease (70 percent) with cases of cancer, chronic mus-
culoskeletal disorders, and gastrointestinal diseases. These re-
sults are preliminary and further analysis is currently being
carried out. For a description of the study see Mary Haan,
“Health Effects of Automated Office Work, ’ paper presented
at the Office of Technology Assessment Symposium on The
Impacts of Office Automation and Computer-Mediated Work
on the Quality of Worklife, December 10-12, 1984.
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Since the evidence relating working condi-
tions in automated offices to stress-related dis-
eases is still limited, it may be thought prema-
ture to begin job and organizational redesign
strategies. The major dilemma facing man-
agers is whether it is more cost effective to
wait and make job and organizational changes
later, or to use the new technologies to usher
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in job and organizational changes. The major
dilemma facing public health officials is that
by the time the population of VDT users has
worked long enough to manifest chronic out-
comes there will be few people to use as con-
trols, since most office workers will be working
at the VDT.

SECTION 111: INTERVENTIONS
Office Design and Workstation Design

More and more organizations consider the
design of the office, building, and workstation
as integral parts of the new technology. These
characteristics of office environments can con-
tribute to quality of worklife both directly, and
indirectly by ameliorating stressful working
conditions,

Office Design

The introduction of new office technologies
into a building can affect the way the build-
ing performs —the distribution of office space,
heating, ventilation and air conditioning, pow-
er and wiring, and acoustics. 105 Running of
cables through offices can be the cause of falls.
Office design can balance the impersonality
of some computerized office tasks. However,
new buildings will only accommodate about
5 percent of the computer terminals installed
between now and 1990 (see figure 5-2). The sin-
gle greatest area of impact will be the retrofit-
ting of older buildings to accommodate new
technologies. Retrofitting can be as simple as
putting in a new lighting system or as com-
—— -— .—

1t has been estimated that only 2 percent of the costs of
conducting business in an office building over 40 years are
devoted to building design. Six percent goes to operation and
maintenance and 9.2 percent to labor. Therefore, improvements
in the quality of worklife  through building design offers a po-
tential cost-effecti~e  ie~’er for organizations. This estimate is
based on 1971 dollars, but the differences in scale still exist
today, see Francis T. Ventre, Documentation and Assessment
of the GSA PBS Building Svystems Program: Final Report and
Recommendations, NBSIR 83-2777, General Services Admin-
istration, Washington, DC, 1983. This general ratio of costs
has been reproduced in another 7 year study of office design
and its impact on the quality of work (Michael Brill,  presenta-
tion at Conexion  ’85, Atlanta, GA, Nov. 6-9, 1985).

Figure 5-2.—The Proportion of VDTS Installed in New
Office Space Compared to Existing Space, 1984-90

40M

30M

20M

10M

1984 1986 1990

Year

 = N e w  b u i l d i n g s

Most video display units will be installed in existing office
space. Even if every person in new office construction in
the United States had a VDU, only about 5 percent of the
VDUS would be in new buildings. Therefore, accommoda-
ting them is mainly a retrofit job. (Assuming approximately
200 gross square feet for each workstation with a VDU,
then if the height of each bar represents the total space oc-
cupied by workstations with VDUS, the shaded part of each
bar represents the cumulative total of VDUS in new office
space.)
SOURCE Michael Bell, Harbinger Group Inc 1985

plex as complete rebuilding of the internal
structure of the building. When new office tech-
nologies are haphazardly introduced without
considering the extra demands placed on the
building, new health and performance prob-
lems can develop or old ones can be amplified.

Office Space

Office automation allows the redesign of
workspace to accommodate private and shared
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work. Allocation of space is always a critical
factor in offices; it signifies status and or-
ganizational commitment to the worker. It pro-
vides some control over interruptions and
privacy and encourages or discourages social
interaction, factors associated with job satis ”
faction and performance.

A personal computer and attachments take
about 12.5 square feet of office space, which
increases individual workspace needs. 106 With
the cost of office real estate rising, new tech-
nology is sometimes being crammed into in-
appropriate spaces that can lead to shifts in
status, and awkward work postures associated
with visual and musculoskeletal strain. Noise
levels can be distracting, especially for work-
ers in an open plan office,107 and devices such
as acoustical printer covers may be needed to
reduce noise levels. Changes in office layout
may be necessary to reduce the isolating ef-
fects of computer work.

Air quality is a major problem in modern
offices. Heating and cooling problems can be
exacerbated by office equipment that gener-
ates heat, and by changes in lighting that are
made to accommodate VDT users.108 Hot spots
caused by concentrations of office equipment
can change the way the building distributes

———————
“hIn one study, “Office Research Into Buildings and Infor-

mation Technology (OR13 IT)” it was found that new information
technology only increased the secretaries’ space requirements
by 50 percent (Duffy, Eley,  Giffone, and Worthington–Ar-
chitects,  ORBIT Report, 1983).

“’”It has generally been argued that open space offices are
most beneficial to workers doing repetitive and boring tasks;
they provide needed social stimulation. Alternatively, people
doing creative work require private space. However, this has
recently been challenged by researchers who have found that
even workers with boring and repetitive jobs prefer private
spaces to open spaces and giving it to them increased their
job performance (E. Sundstrom, et al., “Privacy at Work: Ar-
chitectural Correlates of Job Satisfaction and Job Performance,
Academy & Management Journal, vol. 23, 1980, pp. 101-1 17).

“wit is generally estimated that a workstation and operator
can generate 18.0 Btu/square  foot of heat throughout a build-
ing. For discussion of these problems see American Society
of Heating, Refrigerating, and Air-Conditioning Engineers,
ASHRAE  Standard 62-73. Standards for Natural and Mechan-
ical Ventilation (New York, 1973); ASHRAE  Standard 55-1981.
Thermal Environmental Con&”tions for Human Occupancy (New
York, 1981); ASHRA Standard 90-75. Energy Conservation
in New Builch”ng Des@ (New York, 1977); and ANS1/ASHRAE
Standard 62-1981. Ventilation for Acceptable Indoor Air Qual-
it.v (New York, 1981); also Ventre, op. cit.

air, heat, and cooling, and make indoor air pol-
lution and thermal discomfort worse. It is
recommended that in refitting a building for
extensive office automation, the building be
remodeled as a set of microzones composed
of comparable offices with localized control of
the heating, cooling, and ventilation system.

Workstation Design

The workstation includes the table or desk
holding the terminal, the chair, and the equip-
ment that an operator users. In many offices
these have not changed, and the microcom-
puter merely replaces, or even sits next to, the
typewriter. Yet several characteristics of the
V D T109 differ from conventional office tech-
nologies and impose different physical de-
mands on the worker:

●

●

●

●

The terminal is self-luminous.
There is a transient display on the screen,
whereas the display in printed text is
constant.
VDTs usually have highly specular curved
glass surfaces that reflect light.
Information is presented in a vertical
plane as compared to the horizontal plane
of paper or the angled plane of the type-
writer.

In conventional offices the illuminance has
been kept high for reading, with other light
sources, such as windows, contributing to the
illumination. For VDT work, much lower illu-
mination is best.110 But the worker often looks
back and forth from the VDT to printed text
and other equipment, so a compromise is re-
quired; task lighting (lamps) can be used for
additional illumination where needed. Tradi-

— — —
“’’The discussion of VDTS usually is about the monochro-

matic raster scan CRT, which is like a television screen with
some additional electronics. Other kinds of VDTS that may
be much more common in the future are the plasma panel, liq-
uid crystal, and electroluminescent displays. See App. A for
descriptions of the technology.

“(’The American National Standards Institute recommends
a general lighting level of 750-1600 IUX for traditional desktop
reading; other groups recommend no more than 200 IUX for
rooms where VDTS are used. American National Standard Prac-
tice for Office Lighting, ANSl  A132.1 (1973); AT&T Bell I.ab-
oratories, Video Display Term”nals;  Preliminary Guidelines for
selection, Installation, and Use (1983); NIOSH,  Potential Health
Hazards of Video Display Term”nals (1981).
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tional office and office furniture design as-
sumes a depressed line of sight, but the verti-
cal position of the VDT brings windows, ceiling
lights, etc., into the line of sight, causing glare.
The reflective surface of the screen can also
contribute to eye strain.

On a VDT the display is transient and there
is a characteristic flicker (assuming that the
VDT is a cathode ray tube) which is often im-
perceptible to the worker, but can probably
lead to visual fatigue and asthenopia although
it has not been linked to visual performance. 111

The readability of the screen is also related
to the structure of the dot matrix used to cre-
ate characters, the contrast between the char-
acters and the background, and the viewing
distance of the person from the screen. In-
creases in the size of the matrix have been
shown to increase reading performance, 112 but
this is not within the control of the user or,
generally, the purchaser. The contrast between
characters and screen can be controlled by the
user, and should be placed for ease of use. The
fonts used in VDTS are chosen by engineers
for convenience in design, and are less easy
to read than print fonts evolved through years
of practical experience and user preference. 113

They assume a set viewing distance between
viewer and screen, but some people lean back
in their chairs and put the keyboard on their
lap or in other unlikely places.’” This is espe-
cially likely when the worker has such a small
table or desk that cannot hold documents as
well as the keyboard and screen. Many office
furniture designers have evidently not real-

— —
“If the refresh rate is at least 65 flashes per second, there

is no perceptible flicker; VDT  refresh rates are about 30-70 Hz.
Television set flicker has occasionally been associated with pho-
tosensitive epileptogenic  seizures, but the refresh rates known
to induce such seizures are low, from 8-14 Hz. It is thus highly
unlikely that such seizures would be induced by VDT  work.

‘“A 14-percent increase in reaction time and a 10-percent
decrease in errors was shown in a study by Haubner, et al.,
Visual Dispiay Units–Characteristics of Performance, Com-
mission on International Lighting, 20th sess.,  1983, as reported
in Bergqvist,  op. cit.

‘‘ ‘National Academy of Sciences, op. cit.
“For further discussion see l+;.  Grandjean, W’. Hunting,

and M. Pidermann, 4’VDT Workstation Design: Preferred Set-
tings and Their Effects, Human Factors, ~ol. 25, No. 2, 1983,
pp. 161-175,

Photo credl( O~(fca/  C o a t / r i g  Labora(or/es /fJc

One way to control glare and enhance readability is to
use a filter

ized that office workers frequently use both
paper and a terminal in the same task. The
visual and musculoskeletal strain that can re-
sult from the wrong viewing distance is best
managed by providing fully adjustable equip-
ment so that each user can adapt the work-
station design to fit his/her own needs. A tilt-
able screen and adjustable desktop can solve
many problems.

The keyboard is likely to remain the domi-
nant input technology for most office work-
ers;115 keyboard work has been associated with
carpal tunnel syndrome and cervicobrachial
syndrome. The physical characteristics of the
——

‘‘ ‘The usual QL$’ERTY  keyboard dates back to the 1870s,
and was recognized as an international standard in 1966 al-
though it has been challenged by the Dvorak ke~board,  with
a different arrangement of the keys. Some studies indicate the
Dvorak would improve typing speed by 25 percent and shorten
the time needed to learn to type. It was designed (after W’orld
War II) to avoid excessive wrist movement b~’ locating the
most commonly struck keys in the center row, possibl~’ reduc-
ing musculoskeletal strain, There is currentl~.  a resurgence of
interest in the Dvorak, but both employers and employees are
seemingly unwilling to undertake the retraining that would be
necessary to make the change. See ,Jan Noyes,  ‘ ‘The QWERTY
Keyboard: A Review, International Journal of Alan-illachine
Studies, vol. 18, 1983, pp. 265-281.
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keyboard associated with precursors of these
syndromes, such as its height, can be altered.
Some keyboards are attached to the terminal
and resemble the typing keyboard in height
from the table (generally over 40 mm); others
are detached and built lower, which has many
advantages since a determinant of musculo-
skeletal symptoms in forearms and wrists is
the ability to intermittently rest the arms or
wrists on the table.116 A detachable keyboard
can also be arranged for comfort and viewing
distance.

Chairs are critical to the comfort of any of-
fice worker; and with office automation peo-
ple tend to spend longer blocks of time in one
place. The chair should allow one to change
the seated posture without adopting an awk-
ward position; 117 and it should be easily ad-
justable. To prevent lower back problems, of-
fice chairs should have an adjustable lumbar
back support and the back rest height should
extend beyond the lumbar region to the thoracic
region and be adjustable for height, angle, and
pressure. The seat should also be adjustable
to allow people of different sizes to get about
a 90-degree angle between upper body and
thighs.

Table height is also important. If used al-
ternately by several workers it should be eas-
ily adjustable to accommodate different heights.
Desks should not restrain knee and thigh
movement, and should have enough space for
working documents, screens, and keyboards
to be moved around.

One of the most important elements of of-
fice design strategy is to make sure that of-
fice workers understand why adjusting light-
ing, furniture, and temperature controls is

“’’Operators may not prefer suggested optimal keyboard
heights and their preference may not affect performance. Teresa
Burke, “Effects of Keyboard Height on Typist Performance
and Preference, ” Proceedings of the Human Factors Society,
28th Annual Meeting, 1984, pp. 272-276. See also Grandjean,
op. cit.

“ Most keyboard operators maintain an erect posture for
only 2 to 3 minutes at a time. Standards and recommendations
are usually based on this position, even though studies shc~w
that people prefer leaning slightly forward or slightly backward.

When tables andior  chairs are not adjustable, the user
sometimes must assume awkward postures. This
woman may eventually develop neck cramps from

continually looking down

Photo  credlf  M/cbae/  Sm/th

Sometimes the worker finds her own way
to sit comfortably

important, and how to do it.118 A Finnish study
found that if data-entry workers were trained
to recognize ergonomic problems and preven-
tion strategies, the level of clinically recognized

“’This  has in fact been mandated in the OSHA Act (Sec.
21c), which says that the Department of Health and Human
Services must provide for “the establishment and supervision
of programs for the education and training of employees and
employers in the recognition, avoidance, and prevention of un-
safe or unhealthful working conditions,
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neck, shoulder, and elbow problems was sig- In developing standards or guidelines, current
nificantly reduced over a 6 month period.119 tax codes should be examined to ascertain that

they will not act as a barrier to intended
Public Policy and Quality of Worklife change.

Public policy interventions must be consid-
ered in light of both the scientific evidence and
the political and economic climate. Many orga-
nizations look to new technologies to provide
them with the competitive edge, and some ar-
gue that health and safety regulations inhibit
the full use of new technologies and further
innovations. A report issued by the President’s
Commission on Industrial Competitiveness
recommended that no new health and safety
regulations be established; society should not
seek to eliminate risk, and risk below mini-
mum levels should be left unregulated, or to
industry self-regulation.120 Executive Order
12291 (1981) provided that except where ex-
pressly required by law, the costs of a regula-
tion should not exceed its benefits. This must
be considered in discussion of the potential
effects of office automation. Cooperative ac-
tions by employers and employees, when they
are sought in good faith and are successful,
are in theory a more cost-effective strategy
than regulation because they can be self-en-
forcing.

Investment tax credits have encouraged the
adoption of capital-intensive technology to im-
prove the efficiency and productivity of the
work process, yet often working conditions
that emerge from this technology adoption pro-
duce adverse stress responses.’” Tax policies
can also directly affect the way physical char-
acteristics of the office are designed. For ex-
ample, some experts suggest that technicali-
ties in the way depreciation is allowed have
encouraged open plan offices so that partitions
separating office spaces can be depreciated.

‘ ‘R. Kukkonen,  et al., “Prevention of Fatigue Amongst
Data k;ntry  operators,’” unpublished manuscript. Using a quasi-
experimental design, the researchers were able to demonstrate
significant decreases in neck and shoulder symptoms, back
symptoms, and clinically defined neck’ shoulder tenderness and
hardening.

- ‘Report of the President’s Commission on Industrial Com-
petitiveness, as cited in The Occupational Health and Safet~’
,Vews]etter,  ~ol. 15, No. 5, p. 3, 1985.

‘- hlichael Beer and James W’. Driscoll, “Strategies for
Change, ” Improt’ing  Life at I! ”ork, op. cit. 1977, pp. 364-453.

Workers’ Compensation

Under common law, employers have a duty
to exercise reasonable care in protecting their
employees from harm in dangerous situations.
Remedies under the common law of torts have
been proposed for many health and safety
problems.’” But in the United States, the laws
creating workers’ compensation generally make
this system the exclusive remedy for employee
disability, 123 although in many instances this
exclusionary principle has been circumvented
by third-party liability suits in which the em-
ployee sues the manufacturer of equipment or
material (e.g., the thousands of suits against
Johns Manville as the producer of asbestos
materials).

Workers’ compensation does not cover spon-
taneous abortion, miscarriage or birth defects,
since this class of injury does not impair the

-These  typically fall into three categories–negligence,
product liability, and strict liability. In negligence actions, the
employee must demonstrate that the employer was negligent
ir. the maintenance or inspection of equipment or did not ade-
quately warn the employee about risks inherent in its use. These
actions must be shown to cause proximate harm to the em-
ployee and not to be a part of normal dangers inherent in the
job. Since it is very difficult to demonstrate a causal link be-
tween VDT use and any adverse health outcome, this area of
legal action has limited utility. The same analysis can be ap-
plied to product liability and strict liability?’. William Presser,
Handbook of the Law of Torts, 4th ed. (St. Paul: Wrest Publish-
ing, 1971).

“Workers compensation is a broad disability>. insurance
program in which awards based on loss of earning power are
paid to workers whenever they are injured on the job, Under
workers’ compensation the employee must establish that the
condition arose from employment. (T?’picall~’  the terms proxi-
mate cause, producing cause and contributing cause are used
to refer to the relationship between the working conditions and
the injury or disease. ) lf’here  a claim is upheld, a schedule of
payments is set up for the worker based on some formula that
determines the extent that the worker is disabled or suffers
a decrease in wage-earning capacity. The clear intent of the
statute is to compensate all work-related injuries. (This section
draws on the work of the National Council on Compensation
Insurance report, Emotional Stress in the11‘orkplace–,NTeu. I.e-
gal Rights in the Eighties, New York, 1984. ) When an injury
is found to be covered by a workers’ compensation act, it is
usually held that the statutory compensation is the exclusive
remedy and any recovery at common law (tort law) is barred.
(Presser, op. cit.)
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worker’s earning power.124 It has allowed for
compensation for stress-related diseases and
disabilities along with visual and musculo-
skeletal system injuries. Table 5-11 contains
three examples of workers’ compensation claims
for injury in automated workplaces. The work-
er must show a causal link between work in
an automated office and the injury. Currently,
for the VDT operator there is very little di-
rect causal evidence for visual and musculo-
skeletal injuries and for stress-related injuries.
Where an organic cause can be found to ex-
plain the injury the claim is easier to inter-
pret. Thus, demonstrating that some charac-
teristic of the automated office environment
led to a biological change in the worker is the
clearest vehicle for establishing a compensa-
tion case. These conditions while impairing the
worker’s ability to work, may not be medically
detectable, so the primary instrument for iden-
tifying illness and injury to the office worker
is through the reporting of symptoms. Thus,
it is difficult to demonstrate proximate cau -
sality.

If the condition predated employment or was
aggravated by conditions outside the job the
claim may be disallowed or the compensation
reduced. For the VDT operator who goes home
and watches television (also a cathode ray tube~
or has personal problems that produce adverse
stress responses, it is difficult to argue that
the work was the source of the injury, although

“’John  Parry, Jeanne Dooley, David Rapoport, and Johr
Taylor, “Are VDTS Hazardous to Your I.egal  Health?” Men
tal and Physical Disability Law Reporter, vol. 8, No. 4, 1984
pp. 342-360. For a more complete discussion of the workers
compensation system and its evolution see Reproductive Haz
ards in the lt’orkplace,  op cit.; or Peter Barth and H. Allan
Hunt, V’orkers’  Compensation and Work-Related Illnesses ana
Diseases (Cambridge: MIT Press, 1980).

workers who spend over 7 hours a day at a
terminal may make such an argument effec-
tively. In addition, many chronic debilitating
visual and musculoskeletal injuries do not oc-
cur suddenly and unexpectedly, so that claims
are likely to be awarded only in States that
accept gradual developments of an injury over
time. .

The workers’ compensation system was meant
to also serve as a preventive measure; forcing
employers to pay for injuries and diseases aris-
ing from employment should encourage them
to develop preventive strategies. Emerging of-
fice problems may develop into compensata-
ble disabilities, but the current work force
would not benefit from the incentives for pre-
vention created by the rise in compensation
claims. Yet today’s employee cannot sue the
employer in most States through the common
law of torts since visual, musculoskeletal, and
stress-related conditions are compensable.

Mental Disability.–There has recently been
an increase in workers’ compensation claims
related to mental stress. The California Work-
er’s Compensation Institute found that stress
claims doubled from 1980 to 1982, while claims
for other disabling work injuries decreased dur-
ing the same period.125 Workers’ compensation
for mental disability arising from employment
is greatest among younger workers, as shown
in figure 5-3. Mental stress is significant by
itself, and may also predict future development
of stress-related diseases. If it does, any in-
crease in claims because of office automation
could be costly to society. Table 5-12 provides
several examples of successful workers’ com-

“’California Worker’s Compensation Institute, Bulletin,
Apr. 20, 1983.

Table 5-11. —Workers’ Compensation Claims for Employees Working at Video Display Terminals

Job Probler n-

— .
Word processing Stress of 6 to 8 hours ‘VDT work per day - ‘“
Insurance claims processor Repetitive work al VDT lead to wrist pain
Word processing Severe headaches

Sensitivity to light
Visual pain

aset!led prlo~ to wkwwflt
bClalm awarded
SOURCE Legal Rlgbfs for VDT Users (Cleveland OH Working Womels’ Educational Fund, 1985)

Injury
- Nervous brea~down a

Carpal tunnel syndromeb

Accommodative spasma

-.
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Figure 5-3.—A Comparison of Workers’ Compensation Claims for Mental Stress and Other Occupational Diseases
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Table 5-12.— Examples of Mental Stress— Mental Disability Claims for White-Collar Workers

Alleged A l l e g e d -  ‘ “  -

Occupation of clalmant work-related mental stress mental disability

Advertising manager Overworked, supervisor requested–ea-rly retirement Anxiety, depression
Clalms director Job pressures Psychiatric illness
Data analyst/control clerk Inability to perform job duties Psychological disability
Insurance underwriter Increase in job duties Mental breakdown
Secretary Increase in job duties Depressive neurosis
S O U R C E  Ernot/ona/  SIress  ~n the WorkFace– New Lega/  R/ghts  /n fhe E/ght/es  (New York Nat!onal  Council  on Compensahon  lns~rance  1984)

pensation claims for mental disability, show-
ing the variability in both the alleged cause
and the disability. The workers’ compensation
system can be considered as an early warning
system for the effects of office automation on
the mental health of the worker.

Claims for mental stress and mental disabil-
ity decrease with increasing age and are greater
among women than men. 126 This could be the
result of a cohort effect; younger workers are
probably more likely to demand rights in the

‘These results are based on a random sampling of claims
from 1980  to 1982  in 13 States representing geographic varia-
bility. The study is described in National Council on Compen-
sation Insurance, op. cit.

workplace than are older workers. It also cor-
responds to the trend of increasing automa-
tion of the workplace that affects younger
workers. Since a majority of the claims have
been filed by women (54.2 percent), it may be
logical to infer a relationship with the recent
technological changes; the workers first af-
fected by office automation in the 1960s and
1970s were predominantly women.127

‘-It has been suggested that the highly publicized mental
disability claims associated with stress may lead to a greater
reporting and filing of similar claims. It may be that the legal
recognition of mental disabilit~’  claims has led to an increase
in the number of claims. This is important in mental stress
claims because of the universality of stress across all occu-
pations.
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Indemnity costs for gradual mental stress
claims were less than 60 percent as high as
the costs for other occupational diseases per
average claim in 1980, but surpassed these
claims in 1982. Also, the average medical costs
incurred for gradual mental stress claims
passed other occupational diseases in 1981.128

Mental disability awards could become an eco-
nomic burden for industry.

If workers attribute their adverse stress re-
sponses to the VDT and workers compensation
claims become a common avenue for compen-
sation, then the system may become overbur-
dened, with the employer becoming a univer-
sal insurer. The workers’ compensation system
is at a crossroads in determining whether a
worker who is unable to work because of men-
tal disability is to be treated differently from
a worker unable to work due to a physical in-
jury arising out of employment.

There have been relatively few compensa-
tion claims specifically related to work at a
VDT (about 30), most for physical injury bul:
some for mental injury. In one case a VDT
operator claimed that the VDT contributed
to an already high-pressure atmosphere, lead-
ing to three stress reactions during a 7-month
period. Her claim was upheld by the New Jer-
sey workers’ compensation board.

There seem to be three compensable cate-
gories of mental stress. The stress response
as a usual condition of the work environment
is perhaps the most liberal and far-reaching
of the categories. The recognition that grad-
ual accumulation of mental stress is a cause
of the mental disability is important since
many stress responses in offices result from
the incremental or chronic conditions of work
rather than from any single acute event. Sec-
ond, the stress responses can result from a con-
tinuing set of unusual conditions in the work
environment, for example, an increase in job
duties because of new office technologies,
Third, the stress reaction can be due to a suds
den and unusual event in the work environ-
ment, for example, the witnessing of a cowork-

—
‘J’ Nat~onal  Council on Compensation Insurance, op. cit., p

6.

er’s heart attack. The only condition under
which this could be associated with office auto-
mation is if the technological change itself were
construed as a traumatic event. Perhaps an
acute fear of being exposed to a terminal that
purportedly emits hazardous radiation could
lead a person to an episode of mental disabil-
ity. 129

Fifteen States have no relevant statutory
limitations. Seven State courts have concluded
that mental disability is to be treated no differ-
ently than physical disability if working con-
ditions are the cause of the disability; nine have
ruled mental disability is not compensatable.
Most of the States that have taken the posi-
tion that mental disability claims are not com-
pensable have strictly interpreted the statutes
defining injury to be of a physical nature. Eight
States have adopted the idea of an acute event
in employment as proximate cause. They al-
low mental disability claims when there has
been some traumatic event that can be identi-
fied as the proximate cause of the disability.
Eleven States have upheld the right of the
worker to claim a mental disability if the stress
exceeds the stress of everyday work. In these
States, there have been cautions about limit-
ing the scope of the compensation system to
avoid the development of a social health in-
surance program.

The Federal Government acted first (1908,
1916) to establish workers’ compensation for
Federal railroad and then for other employ-
ees. 130 Since then, the workers’ compensation
system has evolved at the State level relatively
without Federal interventions, although there
have been proposals from time to time to create
a Federal system. One role the Federal Gov-
ernment might play is to serve as an informa-
tion clearinghouse for issues of office automa-

‘Z9This is analogous to the idea of a pollutant on the job,
where the effects of the pollutant are unknown. The Montana
Supreme Court has allowed such a compensation to be awarded
to a worker who developed psychological problems on exposure
to pollutants at work (Alcklahon  v. The  Anaconda Company,
No. 81-34 (Montana Supreme Court, Mar. 29, 1984), 8 MPDLR
291).

‘“’M.B. Kent, A History of Occupational Safety and Health
in the United States, 1983, as cited in Preventing Illness and
Injury in the Workplace, op. cit.
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tion and stress responses, to provide States
with the most recent scientific evidence for
making decisions. Clearly, automation is the
dominant change in office work and many men-
tal disability claims in the next two decades
are likely to revolve around the effects of the
new office technologies.

Standards or Guidelines

Since ergonomic factors in office equipment
are important to the health of the American
worker and the productivity of American busi-
ness, there have been proposals that ergonomic
standards or guidelines be developed, either
by government or other institutions. ’3’ A re-
cent discussion of regulatory policy pointed
out that health and safety regulations should
focus on threshold limit values on exposure
as oppposed to means for reducing exposure
such as design standards. 132 Standards can
only be developed with the appropriate meas-
urement techniques. 133 Working conditions
that produce adverse stress responses can be
measured in many different ways and scien-
tists disagree on which ways are best. There-
fore, the development of standards for work-
ing conditions that produce psychological and
biological stress responses in individuals may
be an option to consider only when there are
valid and objective measures of the working
conditions. 134

Any standards development process would
have to consider issues raised in the recent
benzene standard case decided by the U.S. Su-
preme Court and the noise standard case de-

— .——- —
‘ “In 1981, the Science and Technology Committee of the

House of Representatives held hearings, “The Human Factor
in Productivity. These hearings are the most recent attempt
to gather information about the role of human factors in indus-
trial competitiveness (see, The Human Factor in Innovation
and Productivity, U.S. House of Representatives, Committee
on Science and Technology, Subcommittee on Science, Tech-
nology, and Research, 97th Cong.,  1st sess.,  1981).

“ LDouglas Ii. Ginsburg, “Administrative Efforts to En-
hance the Opportunities for Self- Regulation,” I,abor Law Jour-
nal, vol. 3,5, No. 12, 1984,  pp. 731-735.

1‘Becker,  op. cit.
‘ “Edward E. I.awler,  “Should the Quality of Work Life be

I.egislated?”  7he  Personnel Administrator, vol. 21, No. 4, 1976,
pp. 17-21. See also, Edwin A. I.ocke, “The Case Against I.egis-
lating  the Quality of Y$’ork I.ife, ” The Personnel ,4drninistra-
tor, vol. 21, No. 4, 1976, pp. 19-21.

cided by the U.S. Circuit Court of Appeals in
Richmond, Virginia, which exemplify the im-
pact judicial decisions may have on occupa-
tional health and safety policy. In the noise
case the judges invalidated a standard on the
grounds that it might on the basis of medical
examiniations require employees to take ac-
tions concerning hearing loss caused by non-
occupational factors.135 While progressive hear-
ing loss can be identified through medical
exams, the exams can not distinguish between
loss resulting from occupational and nonoc-
cupational sources of noise. The ruling has been
reversed by the same court. If upheld, it would
have probably severely restricted the devel-
opment of Federal standards for automated
offices where most exposures are chronic and
confounded by nonoccupational factors.

The Supreme Court in 1980 upheld an earlier
lower court decision striking down the 1978
OSHA benzene standard. They found (5 to 4)
that OSHA had not established a threshold
limit for benzene posing a significant risk to
the worker. The Secretary of Labor must dem-
onstrate that a workplace threatens the worker
with a significant risk of harm.136Although
providing limited guidance as to what signifi-
cant risk means or how it should be calculated,
the Supreme Court decision has demanded a
more rigorous scientific treatment of occupa-
tional safety and health standards. 37 The set-
ting of standards designed to improve the
health and well-being of the office workers
would have to take into account this decision.

However, standards can be developed and
adopted voluntarily .There are three general
types of standards; engineering, informational,
and administrative. Engineering standards
(which include design standards) establish al-
ternative means of interfacing with the tech-
nology or alternative means of building the
technology to ensure the health and safety of

— . —
‘ “Reported in the Occupational Safet,\’ and Health I.etter,

vol. 15,  No. 1, 1985, p. 2.
) “Industrial Union Department, AFL-C1O v. American Pe-

troleum Institute, 448 U.S. 607 (Supreme Court, July 2, 1980).
For a full discussion of the implications of this decision

for OSHA standards setting see, Pre~’enting  Illness and In-
jur.~’  in the Workplace. op. cit.
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the worker. Informational standards include
product labeling, instructions for proper use,
and other means of transferring information
from the employer or manufacturer to the
worker. Administrative standards establish or-
ganizational policies such as rest breaks. A
key policy issue is how to ensure that the
standards development process is based on
sound scientific evidence. 138

Design Standards.—The possibility of office
and workstation-design standards has received
much attention, spurred on by bills introduced
into at least 18 State legislatures, and by the
development of standards in other countries.
The Governor of New Mexico has issued an
executive order (No. 85-1 1) mandating ergo-
nomic guidelines for State employees. Such
proposals and actions are based on the assump-
tion that there are definable and measurable
characteristics of both the office and the work-
station that, if modified, will improve health
and worker performance. A major issue is
whether standards should be voluntary or
required-self-regulation or governmental reg-
ulation. It is argued that self-regulation is more
flexible, and standards can be tailored to meet
the specific office automation application. How-
ever, a second question is whether many orga-
nizations would voluntarily pay the front-end,
or retrofitting cost that might be entailed. 139’

Another issue is that of fairness; standards
development committees composed of special
interest groups are often suspect. Especially
in promulgating mandated standards, bal-
anced groups of consumers, producers and
other affected parties may be preferable for

the development and enforcement of stand-
ards.140A major impetus for currently proposed
State bills is a concern over the inadequacy
of voluntary standards for these reasons. One
option at the national level would be to estab-
lish a national commission to oversee stand-
ards development or to empower the National
Bureau of Standards with such duties.141

A third problem is that of the appropriate
level of specificity for design standards. The
level of specificity in State bills varies widely,
indicative of the uncertainty as to the most
effective way to modify the work environment
to accommodate new office technologies.142

International standards reflect differing ap-
proaches, different populations, and different
goals. The very specific German standards are
meant to standardize the building and produc-
tion of office equipment, while Swedish stand-
ards are more like guidelines to be used in
negotiation between the unions and manage-
ment. Japanese guidelines are not binding and
are very general.

Other major issues in standards develop-
ment are how to define enforcement mecha-
nisms for government standards and how to
ensure that the development of standards
spurs rather than impedes the development
of more protective technology in the future.
Standards can be established at either the Fed-
eral, State, or organizational level by the use
of procurement schedules.143 California, New
Mexico, Massachusetts, and Wisconsin have
all developed procurement guidelines for the
purchase of workstation equipment in the pub-
lic sector.

““An examination of the currently proposed office stand-
ards for State bills demonstrates problems in the standards
development process; general lighting levels vary from 500 IUX
or less to greater than 700 IUX.  International standards also
do not agree. There is no general national or international con-
sensus on the best way to establish standards for office auto-
mation. The lack of consensus may reflect the generally agreed
need to maximize flexibility in current design to accommodate
a variety of future needs. This need for flexibility is clearly
reflected in the mechanisms for controlling glare in proposed
State bills, which range from installing indirect lighting; to
antiglare.filters;  to proper placement of the terminals with re-
spect to windows; to task lighting; to screen hoods.

“ qFrancis Ventre, “Transforming Environmental Research
Into Regulatory Policy, ” Responding to Social Change, Basil
Honikman (cd.) (New York: Halstead Press, 1984).

“’’Ginsburg, op. cit.
“Currently, the National Bureau of Standards coordinates

within the Federal Government and assists the private sector
in the procedures and policy for the development and applica-
tion of standards; however, they have no enforcement powers.

“’Currently, the Human Factors Society in conjunction
with the American National Standards Institute is developing
a set of standards for the physical and perceptual ergonomics
of visual display terminal workstations. These standards con-
tend that ergonomics is highly applications dependent and looks
only at word processing, data-entry, and data-inquiry tasks.

“’0.  Ostberg, et al., “Ergonomic Procurement Guidelines
for Visual Display Units as a Tool for Progressive Change, ”
The Procd”ngs  of the Eleventh International Symposium on
Human Factors in ‘1’elecornmum”cations,  Sept. 9-13, 1985,
Cesson-Sevigne, France.
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Information Standards.— These might pro-
vide the employee and employer with infor-
mation about, for example, the recommended
lighting levels for using a particular display
terminal. Rhode Island has just passed a law
requiring the State Department of Labor to
develop a brochure on VDT use and to hold
training sessions throughout the State.

Health and Safety Standards.–They are ad-
ministrative standards. At the Federal level,
an initial policy consideration would be to de-
cide whether they should be developed within
a single agency or by several agencies. The
former would eliminate replication, while the
latter would ensure that all areas are covered.
Currently, OSHA, the Consumer Products
Safety Commission (CPSC), and the Depart-
ment of Health and Human Services (DHHS)
can develop standards that might be adapted
to address new office technologies. For exam-
ple, the OSHA Health Hazard Communica-
tion standard is intended to disseminate in-
formation about chemical health hazards and
only applies to the manufacturing sector. For
OSHA to disseminate information about health
and safety issues in office automation under
the Health Hazard Communication Standard,
that authority might have to be broadened. 144

Alternatively, the recently proposed High Risk
Occupational Disease Notification and Preven-
tion Act of 1985 (H.R. 1309), would establish
within NIOSH the authority to disseminate
information to persons at an elevated risk for
the development of disease. Only workers at
an elevated risk will receive counseling and
medical monitoring. The disadvantage to this
approach is that it requires prior knowledge
about the development of the disease and the
risk to the worker. A broader approach is to
provide information to all employers and em-
ployees so that the factors associated with
health and safety can be discussed before the
equipment is installed. This would require in-
put from many sectors of the Federal Gov-
ernment.

-——
‘ ‘“A recent court decision suggested that OSHA expand the

scope of the standard to include nonmanufacturing  industries,
~l,s, Court of ,,~ppe~s,  ~jrd Circuit,  Case No. 83-3554.

Eye examinations, rest breaks, semiannual
equipment inspections, and transfers for preg-
nant VDT operators could be handled through
administrative standards. Several countries
have standards or guidelines regarding visual
exams. 145 Legislation calling for rest breaks
has been proposed in several States, and sev-
eral nations have guidelines or standards with
respect to rest breaks.146 Although Sweden’s
practice of 15 minute rest breaks after every
hour or 2 hours (depending on the work) is often
cited, this is not a national standard but re-
sults from agreements between labor organi-
zations and management. This will change
with the issuance of the Ordinance Concern-
ing Work With Computer Displays. 147 This or-
dinance requires that employees who work
more one-half hour consecutively on the VDT
on a daily basis, must receive eye exams. In
Britain, the Health and Safety Executive rec-
ognizes that “the most satisfactory length of
pause can only be determined by considera-
tion of the individual operator’s job ... , 148

and recommends that natural breaks be built
into jobs, with a mix of VDT and non-VDT
work; goals are provided to be used in labor-
management bargaining.

Guidelines.–The examples above point to
the problems of standards development, which
is both a scientific and apolitical process. Com-
munications between the scientific and politi-
cal communities are sometimes lagging and
mechanisms for encouraging more dialog are
needed.

‘ Japanese pro~’isional  guidelines for T’II’I’ work calI for a
visual exam as part of the preemplol-ment  medical exam,  with
regular eye tests thereafter. J1’est German regulations sa}’  that
VDT  workers should have eye exams m’er~. 5 years until age
45 and every 3 years thereafter. In France, two  regulations
stipulate eye exams and special medical surxwillance  for J’D’I’
users. But Great Britain does not recognize the need for ~isual
standards for VDT  usage ‘‘which are an~. different from other
clerical work. ”

“TWO  Swedish standards call for periodic intermissions
without specifying length or frequency?’: ,J apan pro~’isiona]
guidelines call for at least a 10-15 minute hreak  after each hour
of VDT  work.

‘‘ Ordinance Concerning 11’ork M?th Computt’r  Displa.~’s,
translated b~’ Dr. Olo\’ Ostberg. This ordinance has not gone
into effect yet.

“Great Britain, Iiealth and Safety Executive, I’isual Dis-
pla~’ [)nit.s (I,ondon:  Her Majest?,’s  Stationar?T  Office, 1983),
p. 1 :?.
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An alternative to mandated standards is the
development of guidelines articulating goals.
Both Sweden and Japan have established goals
for workstation design. In Japan, these are
wholly voluntary; in Sweden the guidelines are
presented as the government’s position and
are used in collective bargaining. Guidelines
recognize the variability yin the way office tech-
nologies can be implemented. They can be
established within the broader context of an
institutionalized change process. In some coun-
tries this is environmental legislation; 149 for
example, the Work Environment Act of Nor-
way (1977) says, “An effort shall be made to
avoid monotonous repetitive jobs and jobs
which are determined by a machine . . . to such
an extent that the worker is prevented from
altering his rate of working. ” Such acts give
those involved in the change process a national
policy against which to evaluate their efforts.
Such goals and guidelines are only as effec-
tive as the commitment on the part of em-
ployers and employees to cooperatively achieve
them, and on the part of government to moni-
tor and actively encourage their progress.

Research Needs

Congressional hearings have addressed the
issue of possible hazards of VDT work,150 and
much has been written on the subject, but
workers still wonder if new technology is dan-
gerous. A possible public policy response is
to encourage research on various illness and
disease outcomes associated with the computer
mediation of work, both to answer the questions
in the minds of the public and to demonstrate
..— ... —-—

“L’Federal Republic of Germany: The Works Constitution
Act of 1972; The Netherlands: Working Environment Act of
1980; Norway: Work Environment Act of 1977 (also known
as the Act Respecting Workers’ Protection and the Working
Environment); Sweden: Working Environment Act of 1974; Den-
mark: Act Respecting the Working Environment; German Dem-
ocratic Republic: Labour Code as Amended June 1977, Thes{~
acts deal with all working conditions, including office auto-
mation.

“’’U.S. Congress, Committee on Science and Technology,
Subcommittee on Investigations and Oversight, Potential
Health Effects of VDT Term”nals  and Ra&”ofrequency Heaters
and Sealers, 97th Cong.,  2d. sess.,  May 12-13, 1981. U.S. Con-
gress, Committee on Education and Labor, Subcommittee on
Health and Safety, OSHA Oversight: Video Display Term”-
nals in the Workplace, 98th Cong.,  2d sess.,  1984.

the feasibility y of using new office technologies
as both a public health and a productivity tool.

The OSHA Act (section 20) mandates con-
tinued research and demonstration projects
exploring emerging problems including psy-
chological factors (such as stress) created by
new technologies. Office automation is one
technological change with such a broad ex-
posure that Congress may wish to insist that
the Department of Health and Human Serv-
ices put high priority on investigating the
health and safety issues, demonstrating prac-
tices to reduce any potential effects, and dis-
seminating such information.

There is a need for at least three directions
in the research. The first is to follow office
workers over time to develop risk estimates
of the relative contribution of office automa-
tion to the natural history of a disease, focus-
ing on those populations at greatest risk today
(clerical and technical workers), and also con-
sidering the changes in the work of managers
and professionals. This field research should
be complemented by lab research to test rela-
tionships between working conditions and bio-
logical processes.

The second is to define the appropriate meas-
ures of the physical conditions of work. Field
evidence that compares objective measures of
the physical environment to subjective meas-
ures of the quality of worklife is limited. The
tools for measurement must be sharpened and
refined to assess the many subtle causes and
outcomes characteristic of office work. If it
could be demonstrated that subjective meas-
ures are valid indicators of the physical envi-
ronment and discriminate the various health,
performance and job attitudes, less costly
evaluations of the work environment would
be possible.

Third, intervention and field evaluation stud-
ies are needed to verify claims that changes
in ergonomic or other working conditions can
improve worker productivity and reduce health
problems. These efforts should focus on high
risk groups of office workers or identify high
risk working conditions and develop modifi-
cation strategies.
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The Health Promotion and Disease Preven-
tion Amendments of 1984, which establish re-
search centers for disease prevention and
health promotion across the country, admin-
istered by the Centers for Disease Control.
These centers could conduct the research proj-
ects mentioned above.

Finally, it is important to know the true ex-
tent of the problem. How prevalent are poor
working conditions? Section 20(a)(7) of the
OSHA Act stipulates that the Department of
Health and Human Services conduct industry-
wide studies of the effects of chronic low-level
exposures on the health of workers. This need
for reliable data also points to a need for a
centralized data collection system for moni-
toring the emerging problems. There is now
no single source of this data. The current in-
dustry and occupational surveillance systems
are disparate and difficult to link together. In
testimony before Congress the Assistant Sur-
geon General noted:

The activities do not provide a comprehen-
sive epidemiologic surveillance of occupa-
tional diseases and injuries in the United
States . . . Unless our efforts are targeted
toward comprehensive data collection and
synthesis, the confusion will only grow worse. 151

The current data collection system at the
Bureau of Labor Statistics (BLS) is not able
to identify the extent of office automation in
white-collar occupations. There is a need to
develop not only reliable indicators of national
trends in morbidity, but also broad national
descriptions of those working conditions likely
to place the worker at highest risk. The Job
Training Partnership Act of 1982, Section
462(b) states: “the Secretary shall maintain
descriptions of job duties, training and edu-
cation requirements, working conditions, and
characteristics of occupations. There is a need
to further refine the definitions used in the
Dictionary of Occupational Titles to reflect the
current changes in the workplace. An early

r] Assistant Surgeon General J. Donald Mdlar, cited in Oc-
cupational Iflness Data Collection: Fragmented, Unreliable, and
Sevent-y Years Behind Communicable Disease Surveillance, U.S.
Congress, Committee on Government Operations, House Re-
port 98-1144 (Washington, DC: U.S. Government Printing Of-
fice, 1984).

warning system could be developed by link-
ing these data sources. 152 This would allow re-
searchers and policy makers to estimate the
relative severity of problems among different
classes of workers.

Legislation recently introduced into the
House of Representatives would establish an
early warning system to identify workers at
an increased risk for occupational disease (H.R.
1309). This bill could be amended to include
language establishing a national morbidity sur-
veillance system for the development of chronic
diseases related to technological changes.

Labor-Management Relations and
Office Automation

As has been pointed out, one strategy for
improving quality of worklife is through stand-
ards development, and a second is the setting
of goals or objectives, incorporated in public
or private sector guidelines. Another way to
work toward goal-directed change is through
collective bargaining. In Europe, there is much
emphasis on involving worker representatives
in office automation planning. In some coun-
tries there is a national or local work council
to which industry supplies information about
office automation plans. This creates the frame-
work for monitoring how well organizations
are moving toward established goals, minimizi-
ng the need for government enforcement.153

This process of involving workers in technol-
ogy planning is part of a process called co-
determination, a phrase that has gained some
popularity in this country.

While the legal right to be kept informed
about technological change has not been ex-

— — —
‘ “For the importance of linking databases to inform policy-

makers, and current impediments see, Legal and A dministra -
tive Impediments to the Conduct of Epidemiologic Research,
Task Force on En~ironmental Cancer and Heart and I,ung  Dis-
ease, 1984.

1 ~ Federal Republic of Germany: Works Constitution Act of
1972; The Netherlands: Works Council Act of 1979; Norwal’:
Work Environment ,4ct  of 1977; United Kingdom: Emplo~-
ment Protection Act of 1975; France: Act No. 82-915 of Oct.
28, 1982 and Act No. 82-689 of Aug. 4, 1982; Sweden: Act Rep-
resenting Co-Determination of W’ork, 1976. For further detail
see Automation, Il”ork Organization, and Occupational Stress
(Geneva: International I.abour organization, ]984).
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tended to American workers, the National La-
bor-Management Relations Act guarantees the
right to bargain collectively with management.
Thus rather than intervening directly in of-
fice automation related quality of worklifc
problems, the Federal government can choose
to leave this to industry self-regulation, judi-
cial decisions, and labor-management relations,
with National Labor Relations Board inter-
ventions when they are called for.

Collective bargaining could function as a fo-
rum for resolving quality of worklife issues
related to office automation. 154 The National
Labor Relations Act (NLRA) established col-
lective bargaining to reduce the need for gov-
ernment regulation by providing bargaining
power to all parties.’” But the ability to use
collective bargaining as an avenue for discus-
sion of stress, health, and ergonomic problems
surrounding office automation is limited by
the low level of participation of office workers
in collective bargaining units.

Fair representation in this process also de-
pends on judicial decisions and National La-n
—— .

“’’There are other mechanisms through which workers can
participate in organizational  decisionrnaking about technologiczd
change, but they are specific to an organization or industry.
There has been, for example, great interest in the Japanese
system of quality control circles. One observer notes: “Prede-
cision joint consultation to solve the problems of manpower
and employment due to drastic technological changes devel-
oped around 1960, and . . . built up to become a basic part of
the later Japanese industrial relations. . . . This practice often
takes the place of collective bargaining in Japanese industry.
Akihiro Ishikawa,  “Microelectronics and Japanese Industrial
Relations, ” Microprocessors, Manpower, and Society, Malcom
Warner (cd. ) (New York: St. Martin’s Press,  1984).

In Germany, the development of Work Councils at the local
shop-floor level came after World War II. These councils are
separate from unions in Germany and make many decisions
at the local shop-floor level. These alternatives to collective
bargaining never developed in the United States to any signif:  -
cant degree.

1“’NLRA gives employees the right to organize and join a
union. At least 30 percent of the employees of an organization
must petition NLRB  to have an election, and to win certificz,-
tion as a bargaining representative the union must win the votes
of a majority of the employees. Once the union is certified, the
employer is obligated to enter into collective bargaining over
wages, hours, and other terms and conditions of employment
to develop a contractual agreement, which typically will last
1 to 3 years. NLRB  does not oversee specific contract terms,
but can be asked to intervene if either party does not act in
good faith. Any worker has the right to file an unfair labor
practice char=  if she believes constraint, coercion, or discrim;  -
nation has been used.

bor Relations Board (NLRB) decisions about
the scope of the law and whether a series of
acts and amendments designed to deal primar-
ily with blue-collar occupations applies equally
well to white-collar occupations. A complicat-
ing factor is that in white-collar work, distinc-
tions between management and labor tend to
be blurred. In recent cases over whether a
group of workers has the right to organize,
the courts have been confronted with prob-
lems of determining whether professionals are
workers or part of management, and who
makes decisions for the employ er.156 As office
automation leads to task bundling, the dis-
tinctions between management and workers
will blur further. A recent Supreme Court
decision reemphasized earlier questioning of
the intent of Congress in several sections of
NLRA:157 was the intent to prohibit certain
types of collective bargaining over technologi-
cal change? Current laws may require clarifi-
cation in this regard.

While some labor contracts contain clauses
concerning automation, negotiation about the
decision to automate is not construed as man-
datory by either NLRB or the courts. How-
ever, it is also not clear that management has
an absolute right to automate. The employer
does have the right to determine equipment
needs and the size of the work force, and can
change the nature and scope of the business,
but only if it does not affect contract terms
and conditions of employment. Technology
bargaining has become a focus of the collec-
tive bargaining process and the extent of em-
ployee rights and employer prerogatives is
decided on a case-by-case basis by NLRB and
the courts.

—
“’Marina Angel, “Professionals and Unionization, ” Min-

nesota Law Review, vol. 166, 1982, pp. 383-457.
‘“In  NLRA v. International Longshoremen Association,

AFL-CIO, et al. (Case No. 84-861, June 27, 1985), the court
said “The only question thus to be decided . . . is whether Con-
gress meant, in enacting Sec. 8(b)(4)(B) and 8(e) . . . to prevent
this kind of labor-management arrangement designed to fore-
stall possible adverse effects upon workers arising from chang-
ing technology. ”
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The strategy of using collective bargaining
for addressing quality of worklife issues re-
lated to office automation is limited both by
the relatively small number of office workers
covered by union agreements and by the na-
ture of the process; both topics are addressed
below.

White Collar Unions and
Worker Representation

According to BLS statistics, only 19 per-
cent of all U.S. workers belong to labor un-
ions and among office workers the level of un-
ionization is much lower. About 14 percent of
clerical workers belong to unions and about
17 percent are in bargaining units covered by
union contracts. 158 Professional specialty work-
ers have a higher level of unionization, 23 per-
cent, but this reflects the large number of
teachers belonging to unions or professional
associations. Only 6 percent of executive, ad-
ministrative, and managerial workers belong
to unions. }59

Unionization of office workers tends to fol-
low industry lines; in industries where manu-
facturing workers are highly organized (see
table 5-12) they are more likely to belong to
unions than in other industries, such as the
insurance industry, where office automation
has been heavily adopted. The figures show
levels of union membership for broad indus-
try categories; the first two rows include most
office workers. 160 It has traditionally been dif-
ficult for unions to organize office workers,
primarily because of their close relationship
with management and identification with the
middle class. In every occupational category,
the number of workers covered by a union or

‘Bargaining units cotrer  all workers whether or not the~’
belong to the union.

‘Paul 0 ,  Flaim, ‘‘ l~ew  Data on Union Members and Their
I+; arnings, to be published in ?tfonthi.~’ Labor l?e~.iew.

‘ ‘Office workers are represented by a large number of un-
ions including the Communications W’orkers of America, Of-
fice and Professional Employees (OPE I U], the Newspaper Guild,
the  United Food and Commercial Workers, the Service I+~m-
ployees  Internat~onal  Union (SEIU),  American Federation of
(jovermnent  I+; mployees  (A FGI?), American Federation of State,
County, and hlunicipal  Employees (A FSCME~), and others. Dis-
trict 925 is a new nationwide office workers union formed by
SE IU and Nine to Five: the National Association of Working
Women, in 1981.

employee association contract decreased slightly
from 1983 to 1984 (see figure 5-4).

The influx of women into clerical jobs may
have retarded unionization,’” because they
were a ready supply of low-paid workers, and
have historically been slower to join unions.
It has been suggested however that the changes
in the office workplace brought on by office
automation will increase the level of unioniza-
tion among clerical workers, in those places
where office work is becoming routinized and
more like factory work. Alternatively, office
automation can improve jobs; if unions can
present themselves as mechanisms for ensur-
ing these improvements, they may have greater
appeal to office workers.

A policy question to be considered then is
whether the Federal Government should take
steps to encourage technology-related bargain-
ing in labor-management negotiations, and also
encourage other mechanisms to improve the op-
portunity for office workers to be represented
in discussions about office automation.

Technology Bargaining

Traditional subjects for collective bargain-
ing have included wages, fringe benefits, and
hours. Increasingly unions are also dealing
with questions of health and safety, electronic
monitoring, and job security. Technological
change is also a major issue, but technology
is a difficult subject for collective bargaining.
One recent survey found technological change
provisions present in fewer than 20 percent
of current agreements.162 Labor organizations
can seek to deal with technological change is-
sues by trying to influence: 1) the introduc-
tion of new technology per se; 2) the changing
nature of the jobs; 3) changes in skills require-
ments or status; or 4) work force reductions.

The choice of what technology to use (for
manufacturing or for office work) has tradi-
tionally belonged to management, and many

“’Roberta Goldberg, Organizing &’omen Office Workers:
Dissatisfaction, Consciousness, and Action (New York: Prae-
ger Publishers, 1983).

“-Cited in Km’in  Murphy, Technolo~”cal  (’hange Clauses in
Coilectitre  Bargaining Agreements, Department for Professional
Employees, AFI.-CI(),  Publication #81-2, August 1982, p. 5.
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Table 5-13.—Union Membership by Industry and Occupation
—

Industry

Transportation, Financial ~
communication, insurance,

Occupation Totala Mining Construction Manufacturing utlities Trade real estate Service Government

All occupations .156 17.9 24.3 26.5 396 82 2,7 - 72 359
Management/professional specialist 52 1.7 86 40 11 1 18 17 67 381
Technicians/ sales/administrative 80 3.3 2,9 10.4 34.8 6.6 22 5.1 302
Service 87 (b) (b) 352 490 44 12,4 86 394
Operator/fabricator/ laborer 33.6 32.9 25,7 392 471 204 (b) 11 3 362

aTb~ totals j“~l”d~ agriculture, fOreSrw, and fishery occupations  which are not listed separately. Thts number includes Private sector union membership, excluding

government membership
bThe data do not meet publication standards

SOURCE Larry T Adams, “Changing Employment Patterns of Organized Workers, ” Month/y  Labor Rewew,  February 1985 pp 25-31, uses data from Current Population
Survey, Bureau of Labor Statistics

Figure 5-4.—Employed Wage and Salary Workers Covered by a Union or Employee Association Contract in 1983.84
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SOURCE. Paul O Flatm,  “New Data on Unton Members and Their Earnings, ” 10 be publlshed  In the Month/y  Labor Rewew

labor agreements include a “management
rights clause’ that gives management sole au-
thority over “processes and types of machin-
ery and equipment to be used, types of prod-
ucts to be manufactured, quality of material
and workmanship required, selling prices of
products . . . 163

..————— -
‘h’ Murphy, op. cit., p. 5.

NLRA does not specifically identify tech-
nology as a subject for the bargaining proc-
ess. There has been no definitive decision on
whether or not management has a duty to bar-
gain about implementation of new technology.
In the past, the NLRB has:

. . . shown a willingness to extend the duty to
bargain over the introduction of technologi-
cal change to the decision making stage. The
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courts have tended to restrict the duty, re-
quiring only that the employer bargain with
labor over the effects of its unilateral deci-
sions . . . 164

In recent years, both the NKRB and the Su-
preme Court have tended to favor manage-
ment prerogative to effect unilateral change.
Yet, a recent Supreme Court decision has par-
tially countered this trend. In a decision re-
garding the longshoremen, the Supreme Court
ruled that:

Elimination of work in the sense that it is
made unnecessary by innovation is not of it-
self a reason to condemn work preservation
agreements . . . ; to the contrary, such elimi-
nation provides the very premise for such
agreements. 165

Modified forms of the management rights
clause have given the union or the employees
right to advance notice of technological change
and in some cases the right to consultation
in the change. While there is no single blue-
print, advance notice and joint consultation
seem to be the hallmarks of building a cooper-
ative dialog between labor and management;
they reduce opposition and resistance to the
change. 166 The Communications Workers of
America (CWA), in its agreements with AT&T
and the Bell operating companies, has negoti-
ated the right to advanced notice. 167

Consultation might in rare cases mean par-
ticipation in the planning and implementation
of technological change, but more often it
means the right to negotiate about the adjust-
ment mechanisms that will accompany the
change, for example, layoffs or retraining.

‘ ‘Nicholas A. Ashford, “The Impact of Office Automation
cm the Qualit>r  of W’orklife: Policy I replications, paper pre-
sented at the Office of Technolo~  Assessment S~’mposium
on the Impacts of Office Automation and Computer- hlediated
Mrork on the Quality of l~rorklife, Dec. 10-12, 1984,  p. 30,

“ ~’Vationai  Labor Relations Board v. National Longshore-
men Assn., op. cit.

.

“ Ste~en Deutsch, ‘ ‘Technological Change and Labor-
hlanagement  Relations, ” draft report to the Bureau of Labor-
Management Relations and Cooperati~e  Prograrm,  Department
of I,abor,  19/i5; used with permission.

‘ Dwight 13. Dayis, “\\’orkplace High Tech Spurs Retrain-
ing El fforts,  ” Iiigh Technology, November 1984, pp. 60-62.

In Europe, advance notice and the provision
of information are usually the first steps in
collective bargaining agreements. 168 Advance
notice typically means that management must
give the workers and their representatives
enough time to consult, negotiate, and prepare
for the changes. Implementation of the new
technology can be made contingent on a col-
lective bargaining agreement. Some agree-
ments specify that the employee be involved
in any job redesign.169

Close cooperation of unions and manage-
ment in planning automation systems is rare.
The NLRA precludes any person acting in the
interest of the employer from being a member
of the union. ’70 Historically, this has meant
that supervisors were excluded. Therefore, if
decisions of the planning of technological change
are construed to be employer or managerial
decisions, union members may be precluded
from actively participating in some stages of
the decisionmaking.

One policy question for Congress to consider
is whether the NLRA needs revision so that the
traditional boundaries and relationship between
labor and management does not prevent a coop-
erative planning process.

Cooperative planning is not easy to achieve.
Union leaders may be uninformed about tech-
nological choices, long-term company, plans or
industry conditions. Management decisions
may be made at the national headquarters
while labor negotiations may take place on a
regional basis. Even in Norway, where white-
collar unionization is high and where law re-
quires management to inform unions about

———-—
“ ’hExamples of the collective bargaining agreements are

provided in i4utomation, }i’ork Organization and Stress, op.
cit., 1984.

‘h’’ For example: “The employees shall, individuall}~  or in
groups, be given proper information . . about condi~ions  at
the workplace that affect their own job . . . The employees shall
be given an opportunit~’  to take part in designing their o w n
job situations as well as in the work of change and develop-
ment that affects their jobs. Agreement on Efficienc~’  and
Participation SAF-I.OPTK.  Swedish I?mpio.\’er  Confedera-
tion (Stockholm: Andren & Helm, 1982).

‘“f’ Recently, in the case Yeshiva University v. The NLRB,
the Supreme Court ruled that faculty members were managerial
employees and therefore not entitled to organize under the
NLRA, see NLRB v. Yeshiva Univ., 444 U.S. 672 (1980).
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industry plans and conditions, actual partici-
pation of unions in technological planning is
rare. The process of alternating cooperation,
conflict, and negotiation requires a large
commitment of time and resources from the
union. 171

Several recent labor-management agreements
have centered around quality of worklife is-
sues related to VDT use. In late 1984, claims
processors at Equitable Life Assurance Com-
pany became members of District 925 of SEIU
after a 3-year long effort. Points covered in
the contract include requirements for detach-
able keyboards, adjustable chairs, an addi-
tional rest break from VDT work, and (in some
cases) transfers to non-VDT work for pregnant
workers. 172 One strongly worded agreement
seeks to prevent the routinization of work
through technological change. The contract
between District 925 and a legal services orga-
nization states that:

. , . [t]he  Employer recognizes that as a gen-
eral matter the routinization  of the secretar-
ial profession through the introduction of new
technological changes, such as mag cards, is
undesirable, and the Employer has no present
intention of doing S0.173

The problem of electronic monitoring has
drawn the attention of at least 30 unions, many
of which represent office workers. Several, inc-
luding the International Federation of Cleri-
cal and Technical Employees and the AFL-
CIO, have adopted the position that “no VDT
monitoring’ clauses should be included in con-
tracts, but thus far, no contracts have pro-
hibited monitoring. CWA has won contract
language providing that electronic monitor-
ing will be used for training and not for dis-
cipline. The SE I U-Equitable contract provides
that employees will be given full information
about the monitoring system, access to their

—-
‘ U. Briefs, C. Ciborra,  and L. Schneider (eds.  ), Svstem~:

Design  For, Writh and B-v the [Jsers  (Amsterdam: Nor-th Ho]
land Publishers, 1983).

“’Stephanie K. Walter, “A VDT  Victory at Equitable Life
Dents the Anti-Union Armor, Management Technology, Jan
ll~y 1985, pp. 6-8.
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own records, and the right to file a grievance
if they believe their record is inaccurate.174

Some union contracts have focused on new
job classifications and higher pay for new skills
in office automation. AFSCME contracts with
the cities of Los Angeles anci New York re-
quire wage increases when word processing
systems are introduced. The contract between
Equitable and District 925 also modifies the
“piece rate” pay system previously used for
VDT workers.175The CWA contract with AT&T
and the Bell operating companies established
quality of worklife committees to deal with
the retraining issue, and workers are notified
in advance when a job will end so they can
be retrained. ’7’ An agreement between OPEIU-
and the New York Stock Exchange binds the
employer to train displaced employees ‘‘for an
available job resulting from such technologi-
cal change or for other jobs which the producer
has available. . . .“177 In some cases, contracts
have specified that some form of income main-
tenance will be available to employees who
must be moved to lower paying jobs as a re-
sult of automation.178

Few unions have been able to negotiate a
contract that guarantees no layoffs as a re-
sult of technological change, but some con-
tracts have set forth who can be laid off and
what severance pay, relocation benefits, or re-
hiring preference will be given to laid-off work-
ers. However, the recent Supreme Court deci-
sion in favor of primary work preservation for
longshoremen does uphold the right of the em-
ployees to keep secure their work:

When the objective of an agreement and its
enforcement is so clearly one of work preser-
vation as is the one involved here, the lawful-
ness of the agreement under Sees. 8(b)(4)(B)
and 8(e) is secure, absent some other evidence
of secondary purpose. 179
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