EUROPEAN WORK AND ORGANIZATIONAL PSYCHOLOGIST, 1993, 3 (2) 85-100

Stress-oriented Analysis of
Computerized Office Work!

Dieter Zapf

Facuity of Social Sciences, University of Konstanz, Germany

The stress-oriented job analysis instroment ISTA was applied to a sample of 232 office jobs to
analyse the impact of new technologies on the stressor-strain relationship. Scales measuring
work content (complexity of work, variety), stressors (time pressure, organizational problems,
intetruptions, concentration necessities, social stressors}, and resources (control at work, control
over time) were developed and demonstrated desirable scale characteristics. The results showed
positive cormrelations between stressors and psychological dysfunctioning (psychosomatic
complaints, irritation). Computer work was associated with a decrease of work stressors, but
also with decreased job content, Work places using different software systems (word processing,
specialist, spreadshect, and graphic programs) manifested different characteristics regarding
work content, stressors, and resources. For example, when working with word processors, most
stressors occurred at a medium daily computer work time. This indicates that strategies of work
design which involve computer and non-computer work have to be used carefully.

INTRODUCTION

There have been several studies analysing stress in computerized work, however
they have not provided clear results. Some studies report an increase of stress with
the introduction of computers (e.g. Johannson & Aronsson, 1984), while others
report adecrease (e.g. Kalimo & Lappanen, 1985) and some studies find essentially
the same amount of stress at work before and afier the introduction of computers
{(e.g. Frese & Zapf, 1987a; and sec Briner & Hockey, 1988; Frese, 1987b).
Therefore, an interesting question remains as to how aspects of new technology are
related to stress at work. After describing a theorefical framework of job
characteristics. the following research questions will be investigated in this study:
(1) What is the stressor—strain relationship like in computerized office work? (2)
How are work content, work stressors, and resources affected by the amount of
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daily computer work? (3) Are work content and work stressor variables related to
work places with special software systems?

AN ACTION THEORY FRAMEWORK OF
JOB CHARACTERISTICS

Stress-related job analysis questionnaires are often an atheoretical collection of
stressful events. In order to overcome this problem, action theory was used to
develop a theoretical framework for job characteristics. The core element of action
theory is the hierarchical-sequential model of action regulation (Hacker, 1986;
Volpert, 1982; an English overview in Frese & Zapf, 1994; cf. Miller, Galanter &
Pribram’s (1960) nested TOTE-units). The model describes how actions are
regulated by a hierarchy of goals and plans (see Figure 1). According to this model,
three groups of work characteristics can be differentiated: regulation requirements,
regulation possibilities, and regulation problems (Frese & Zapf, 1994; Leitner,
Volpert, Greiner, Weber, & Hennes, 1987; Semmer, 1984).

Regulation Requirements

High complexity at work corresponds to the hierarchical aspect of the regulation
requirements necessary to do a particular task. That is, a very complex pyramid of
goals and plans is necessary to carry out a complex task. An example of low
complexity work is assembly line work, which can be almost completely regulated
by simple cognitive structures (sensorimoior schemata). Thus, the altitude of the

FiG. 1. Job characteristics within the model of hierarchic-sequential action regulation.
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hierarchy of goals and plans is an approximation of complexity (scale: complexity).
Variety has been used as an indicator of job content before (Hackman & Oldham,
1975). According to action theory, variety can be interpreted as the number of
different actions required by the tasks, independent of task complexity. Thus,
variety refers to the latitude of the pyramid in the hierarchical-sequential model,
the pyramid being either very narrow or very wide (scale: variety).

Regulation Possibilities: Control

A central variable for wotk design is control. Many different terms are used in this
area: Control, “Handlungsspielraum” (room for action), degrees of freedom,
decision latitude or autonomy (see the discussion in Frese, 1989} There is high
concepiual overlap between them, enabling them to be subsumed under the term
“control”. In the present czse, control refers to the impact one has on working
conditions and on one’s activities in correspondence with some goal (Frese, 1977).
Decision possibilities exist with regard to the sequence of the action steps, the
content of goals and plans, and the time frame. Decision points regarding sequence
inciude which tasks are carried out first, in which sequence plans are performed,
and in which sequence feedback information is processed. Content refers to the
substance of the decisions: What particular task is done, what plan is performed,
etc. A high degree of control might allow the definition of the general goal of the
work itself. A lowszr degree of control might only allow a choice between goals and
plans at lower levels of action regulation (scale: control). The control of time frame
refers to both when and for how long a certain task is performed (scale: control of
time). Control is tow if there is only one way to translate a higher order goal into
a sequence of actions, i.e. there is just one pyramid related to the goal. If control is
high then there may be different ways to carry out an action related to the higher

Regulation requiveraents Regulation possibilities Regulation problems

— Control /I\\

Complexity
Regulation Regulation Owertaxing
Variety — Control/Time obstacles  uncertainty regulations
Regulation Time
difficulties pressure
Interruptions Concentration
necessity

FIG. 2. Classification of task characteristics.
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order goal, i.e. there are many possible pyramids representing the regulatory
structure of actions for a particular task. It should be noted that some approaches
confound complexity and control (Karasek, 1979; Volpert, Oesterreich, Gablenz-
Kolakovic, Krogoll, & Resch, 1983). This is understandable from an empirical
perspective, because complexity and control are usually highly correlated (Semmer
& Zapf, 1989). Theoretically, however, control and complexity can be differen-
tiated. Whereas control can be considered to be the degree of decision possibilities
or regulation possibilities, complexity represents the degree of decision necessities
or regulation necessities (Frese, 1987a). In other words a complex task requires
complex decisions, regardless of whether or not the person wishes to make them.
In a sense, complexity is a prerequisite of control: If there is no complexity then
little substantial control is possible. Moreover, even if a task is very complex, there
may be little room for individual decisions regarding how to perform it

Regulation Problems: Stressors at Work

Stressors can be considered as regulation problems. They can be differentiated
according to how severely they disturb the regulation of actions (Frese & Zapf,
1994; Greiner & Leitner, 1989; Semuwmer, 1984; Semmer, Zapf, & Dunckel, in
press). These regulation problems can be differentiated into the following groups
(see Figure 2).

Hegulation Obstacles. Regulation obstacles are directly related to the task
at hand. They make it harder or even impossible to pursue a geoal and to regulate
an action. The actor has to expend additional effort or has to engage in riskier actions
(Leitner et al., 1987, p. 21). Obstacles have a negative influence on an otherwise
intact action and they can be conceptualized as “daily hassles™ {Kanner, Coyne,
Schaefer, & Lazarus, 1981) in the work place. One subcategory of regulation
obstacles is regulation difficuities, wherein it is, in principle, possible to do a task,
but the task is made harder than it need be. Examples are lack of information, bad
tools, etc. (scale: organisational problems). Another subcategory refers to the
interruption of actions by unpredictable outside events. Interruptions can appear
because of other people (colleagues, supervisors, customers; scale: interruptions),
technical {machine breakdown), or organizational problems (lack of supplies).

Regulation uncertainty. In the case of regulation uncertainty, one does not
know how to achieve a certain goal, which kinds of plans are useful, or what
feedback is to be trusted (Semmmer, 1984). Qualitative overload is arelated category.
Another issue is uncertainty because of insufficient or delayed feedback.

QOvertaxing regufations.  With overtaxing regulations, it is not impossible to
develop adequate goals, plans, and feedback, as was the case with regulation
uncertainty. However, the present problem is the speed and intensity of regulation.
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For example, time pressure taxes the person’s capabilities because of the high speed
required to regulate the actions. One answer is a higher expenditure of energy by
the person.

Speed of processing (scale: time pressure) produces problems because action
regulation cannot occur as planned within a given time frame. An additional
problem is the information overload of the short-term working memory during
action execution within a specified time period (scale: concentration necessities).
In this case, too much concurrent information is required in working memory in
order to accomplish the task.

STUDY
Method

Stressor questionnaires often target the perception of stressors. This follows, for
example, from the cognitive stress model of Lazarus and co-workers (Lazarus,
1966; Lazarus & Folkman, 1984; Lazarus & Launier, 1978), in which subjective
appraisal processes played the major role in the evaluation of stressful situations.
Stress depends mainly on the individual’s appraisal of whether or not an event is
stressful (sze the discussion between Lazarus and co-workers and Dohrenwend and
co-workers; Delongis, Folkman, & Lazarus, 1988; Dohrenwend, Dohrenwend,
Dodson, & Shrout, 1984; Dohrenwend & Shrout, 1985; Lazarus, Delongis,
Folkman, & Gruen, 1985). It is assumed that stress reactions can determine (future)
stress  perceptions. Stress perception is, therefore, intertwined with stress
“reactions”. These cognitive stress theories underline the importance of stress
perceptions and do not take objective stressors info consideration,

Conversely, the tradition of work design emphasizes the objective
characteristics of work instead (Frese & Zapf, 1988; Hacker, 1985, 1986; Hackman
& Oldham, 1976, 1980; Oesterreich & Volpert, 1987; Ulich, 1991}, Objective in
this context means independent of a certain individual (Frese & Zapf, 1988). One
of the primary reasons for this emphasis on objectivity is the theoretical tradition
of action theory, and the empirical evidence that objective characteristics of work
can have an impact on worker’s health and personality development (e.g. Algera,
1983; Frese, 1985; Gardell, 1971; Hacker, Iwanowa, & Richter, 1983; Leitner et
al., 1987, 1993; Semmer, 1982, 1584). Another practically important reason for
emphasizing the objective nature of work is that work design is usually
accomplished without teking individual factors into consideration. This is so
because in many cases several individuals share the same work place, e.g. under
shift work conditions. There are alse important arguments for the inciusion of
objective job characteristics in prospective work design (Ulich, 1984, 1991)
meaning that criteria have to be developed to design jobs that do not yet exist and
therefore have no known job incumbents. Clearly, from this perspective the analysis
of objective stressors is central. The concept of objective stressors is often
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dismnissed on the grounds that something can only be regarded as a stressor if every
individual experiences stress when it occurs. However, objective stressors can be
defined in terms of risk, implying an increased probability of stress reactions in a
given population (Semmer, 1991).

Based on these considerations an Instrument for $Tress-oriented job Analysis
ISTA was developed, originally for industrial work (Semmer, 1984, Semmer &
Dunckel, 1991). Scales were developed to cover regulation requirements, control,
and several types of work stressors. The wording of the iterns was designed to keep
individual appraisal processes to a minimum. For example, items such as “How
much do you feel disturbed by interruptions of your work? Very much ... not at ali”
were avoided and wordings such as “How often is your work interrupted by
colleagues? Several times per hour ... less than once a day” were preferred. A
revised version of the instrument was developed for the analysis of office work.
Not all aspects of theoretical stressors could be operationalized in this study. The
original version of Semmer comprised a questionnaire for job incumbents and a
rating instrument for experts, who needed to observe a certain work place for about
two hours. The instrument could then be combined in order to deal with the
advantages and disadvantages of both methodological approaches (Frese & Zapf,
1988; Semmer, 1984; Zapf, 1989). In this sivdy, for organizational reasons
complexity and control were part of an expert rating instrument, and the other job
characteristics were part of a questionnaire for job incumbents.

In addition, the following variables were included in this study: (1) a scale of
social stressors (Frese & Zapf, 1987b), comprising items referring to the social
climate in the work group and conflicts with colleagues and supervisors; (2) a scale
of “irritation”, which included items such as “being irritated”, “nervous”,
“aggressive”, and “canmnot stop thinking about work™; and (3} a scale of
psychosomatic complaints, which included itemns such as “how often do you suffer
from headaches, high blood pressure, insomnia”, etc. (Mohr, 1986). An additional
variable was daily computer work time, which was measured by asking the
participants: “How much of your daily work time to you work with computers?”
(0-100%).

Sample

The ISTA instrument was applied in a study on user errors (Zapf, Brodbeck, Frese,
Peters, & Priimper, 1992). The present sample included 259 users of office software
from 15 departments in 11 different public and private companics and 7 small firms
in the southern part of the Federal Republic of Germany (former West Germany).
For organizational reasons not all of the 259 subjects took part in every step of the
study. We obtained questionnaire data from 232 participants. The mean age of the
sample was 31.1 years, 73% women and 27% men. The work tasks included typing;
secrefarial work; work with office commonication systems for several
administrative purposes; specialized tasks in insurance and public administrations,
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STRESS-CRIENTED ANALYSIS 91

with integrated systems inicluding large databases and word processing; and lower
management tasks, such as working with spreadsheet programs to document the
employment and absenteeism of workers.

RESULTS

Table 1 gives an overview of the scale characteristics. With the exception of the
variety scale, satisfactory reliabilities were found for all the scales.

The intercorrelation of job characteristics, the two measures of psychological
dysfunctioning, and daily computer work time can be seen in Table 2. There was
a very high correlation between complexity and control, positive correlations
between the stressors, and significant positive correlations between complexity and
most of the stressors. Control was correlated with two of the stressors and with
complexity.

The Stressor-Strain Relationship in
Computerized Work

A first question was how the stressors were related to strain in computerized work.
Three of the four stressors are slightly correlated with psychosomatic complaints.
in general the correlations were somewhat lower than those found in the metal
industry, where the instrument was applied originally (Frese & Zapf, 1987a;
Semmer, 1984, Zapf & Frese, 1991). However the general pattern was the same.
Several explanations can be given for the somewhat lower correlations: First, from

TABLE 1
Scale and Scale Characteristics
Standard ~ Cronbach’s Number of
Scales Mean deviation alpha Range ftems
Observer’s version
Complexity 2.98 085 085 1-5 4
Centrol 2.85 094 0.92 1-5 6
Job incumbent’s version
Variety 3.08 0.3 0.18 1-5 2
Control of time 3.52 (.86 0.63 1-5, 1-7 4
Interruptions 3.18 0.68 0.63 1-5 4
Organizational problems 2.5 071 053 1-5 3
Concentration necessity 328 0.78 0.58 1-5 4
Time pressure 2.78 0.79 0.73 1-5 4
Psychosomatic complaints 2.10 0.55 0.86 1-5 20
Irritation 271 1.02 0.85 1-7 8

N =202-232.
* Comrelation coefficient (two items only).
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TABLE 2
Correlation of Job Characteristics and Variables of Psychological Dysfunctioning

Variety Comp* Cowmtrol* Controlf Interrup.  Org.  Concen Time

T pr pr
Varicty 1.00
Complexity ® 0.34% 100
Control * 037+ 072%* 1.00
Control/Time 013 0.26% (41** 1.00
Interruptions 0.22%+ 0,07 0.21** —0.02 1.00

Organizational problems  0.17%*  (,35%*  (Q.40+* (.20 020 1.00
Concentration necessity  (L19%*  032*%* (.31**+ (.07 0.27%*  0.24%* 1.00

Time pressure 0.24**  Q26%* 0.26%% 017 041 017 045%** 1.00
Psychosomatic -0.06 0.03 0.04 000 0.16%* (.19** (.13 0.16%*
complaints

Irritation -0.07 0.17%* 028+ (.12%* (.09 0.27%* 007 0.17**

Computer work time -0.31%% 0.23%% _(.39%*F _.25%* —020%* 026+ _0.18** -0.02

Minimum N: » 160,  *P <005  **P <001

* Scale scores obtained by observer rating

Comp, complexity; Concen, concentration necessity; Control/T, control/time; Interrup, interruptions;
Org. pr, organizational problems; Time pr, tine pressure.

a methodological point of view, the scales comprised fewer items than was the case
in their original form, and their reliability was lower. This could have led to the
lower correlations. Second, as discussed, in the office version of the questionnaire
the items were worded wmore objectively, which should reduce artificial
correlations. Third, the intensity of the stressors was lower in the office. Fourth,
the office sample was younger than the industrial workers, therefore there was a
reduced exposure to the stressors. This could also attenuate the correlations (Frese
& Zapi, 1988).

Stressors and Daily Computer Work Time

The last row of Table 2 shows correlations of job characteristics with computer
work time. The job analysis measures were related to the job as a whole. Therefore,
this variable provides an answer to the question of whether it is computer or
non-computer work that is more responsible for the job characteristic
measurements obtained. All of the correlations were negative, indicating that
regulation requirements, control, and stressors decreased with increased computer
work time. This result is in line with theories suggesting that the introduction of
computers leads to a reduction of qualification requirements and job control
(Sauter, 1989); however it contradicts hypotheses suggesting that computer work
is necessarily refated to more stress (Johannson & Aronsson, 1984).
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Stressors and Computer Applications

For some years there has been an increasing demand to consider the organizational
context in software design (e.g. Hacker, 1987; Ulich, 1989). Some interesting
information was available from the present data regarding possible differences
between jobs with different types of computer programs. Jobs that included word
processing (usually done by secretaries and typists), specialist programs (usually
mainframe programs consisting of menus and on-line forms, e.g. insurance),
spreadsheet programs like Symphony or Lotus, and jobs with graphics programs
like GEM or EMS from Siemens were investigated. Table 3 shows the results of
variance analyses with program type as the independent variable and job
characteristics and stress reactions as the dependent variables. As can be seen in
the table, jobs with spreadsheet programs showed the highest degree of variety and
complexity, and jobs with word processors showed the lowest degree of complexity.
Jobs with graphics and spreadsheet programs were associated with high control
and control of time. Control was lowest at work places with specialist programs.
This is interesting because these jobs had medium complexity and there was a very
high correlation between complexity and control (see Table 2).

There were also differences with regard to the individual stressors. For example,
Jjobs with word processing had the most fime pressure and interruptions, which
seems to be typical of secretarial work, but also had the lowest degree of
organizational problems. Conversely, graphics and spreadsheet jobs had the
greatest degree of organizational problems. No differences between software
applications appeated pertaining to psychosomatic complaints or irritation. This
can be explained by the fact that there were no jobs with a program type where all

TABLE 3
Differences of Job Characteristics with Regard to Different Software Programs
Word Speciatist ~ Spreadsheet  Grophics
processing program (n=35) (n=7)
(n=114) fn=09}

Job Characteristic Mean Mean Mean Mean F-value
Variety 319 277 328 3.07 3.78*
Complexity * 2.81 3.03 3133 3.18 3.48*
Control * 2.85 249 347 343 QBTH**
Control of time 373 384 446 4.82 10.53%*+
Interruptions 3.35 282 318 2.96 6.56%4*
Organizational problems 241 242 292 2.95 6.51%**
Concentration necessary 116 343 335 3.57 2.19
Time pressure 2.91 2.68 2.65 2.32 2.58*
Psychosomatic complaints 2,16 2.10 1.90 1.99 1.87
Irritation 271 259 297 2.46 1.15

*P<005 ™ P<00]; M P<0001
* Scale scores obtained by observer rating.
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of the stressors were high or low. Rather, the stressors were balancing each other
out, which led to the appearance of having no effects on the dependent variables.

The last issue to be addressed was whether or not there was an interaction
between computer work time, program type, and job characteristics. Such
information would provide an answer to the question of whether it was more the
computer work or the non-computer work that was responsible for the degree of
the job characteristics obtained. For the following analyses the variable of computer
work time was trichotomized, resuiting in the categories 0—40%, 40-70%, and more
than 70% of daily computer work time. The results are shown in Table 4. Very few
work places applied either graphics programs or spreadsheet programs individually,
and we know from Table 3 that these groups of jobs were rather similar. They were
therefore subsumed under one category in the following analyses.

The spreadsheet/graphics group had the highest degree of complexity; the
lowest degree of complexity appeared in word processing jobs. In addition,
complexity decreased with increased computer work time, but this effect was
apparent mainly in the word processing jobs. This pattern may reflect the difference
between typists, who use their word processing systems throughout the day, but
whose tasks are not very complex, and secretaries, who perform many different
tasks having at least medium complexity. A similar pattern appeared with regard
to control and control/time.

As for the stressors, the specialist program jobs required the highest
concentration necessitics when the job involved medium computer work time, and
required the lowest concentration necessities for jobs involving higher computer
work time. Organizational problems occurred most often in the spreadsheet/
graphics jobs. They decreased considerably for word processing jobs, but not for
the others. For all program types interruptions occurred most often when job
required medivm computer work time.

DISCUSSION

This last section will discuss the main results of this study. Then, in conclusion,
implications of work design and suggestions for software development will be
presented.

Relationships Between Job Characteristics and
Psychological il Health

There were mostly positive correlations between job characteristics and irritation
and psychosomatic complaints. This was expected for the stressors, but not for
complexity and control. One could argue that the relations, although significant,
were ot substantial. However, it can hardly be expected that one single variable
determines psychological well-being. and it can be shown that even small
correlations can be highly relevant. In an analysis by Frese (1985), based on a
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TABLE 4
Differences of Job Characteristics Depending on Program Type and Computer Work Time
Word Specialist  Spreadsheet/
Processing  Programs Graphics
Mean Mean Mean F-value®
0—40% 0-40% 0-40% Program
40-70% 40.70% 40-70% Work time
Job Characteristics T0-100% T0-100% 70-100%  Interaction
Variety 0-40% 3.48 3.33 323 0.96
40-70% 3.30 323 3.36 9.48 *#*
70-100% 270 242 3.30 1.00
Complexity * 0-40% 3.26 285 343 329 #
40-70% 2.86 341 325 4.48 **
70-100% 236 294 3.15 2.15¢
Controf * 0-40% 3.29 .64 3.64 6.71 *+
40-70% 303 283 3.45 0.27 *x+*
70-100% 238 225 297 0.52
ControlThne 0-40% 398 3.67 4.55 T.62 *e*
40-70% 3.69 418 4.64 274
T70-100% 349 3.69 3% 1.29
Interruptions 0-40% 3.46 314 3.06 4.5] #*
40-70% 352 3.35 3.50 12.39 *d*
70-100% 302 27 3.10 0.77
Organizational problems 0-40% 2.59 2.48 3.00 588 *+
40-10% 244 290 283 5.55 **
T0-100% 2.19 225 2.87 1.24
Conceniration necessities 0-40% 3.25 3.43 3.30 6.34 **
40-70% 3.37 3.85 331 8.65 +4*
70-100% 2.76 329 3.05 0.55
Time pressuic 0-40% 2.87 2.64 278 220
40~70% 3.08 296 234 1.50
70-100% 2.79 2.56 210 0.99

N=177, *P<005  **P<001; =+ Pc000],

* Scalex of the observer rating.

¥ In this column the F-values for the main effects program {15t row), computer work time (2nd row) and
the interaction effect (3rd row}) are listed.

¢ P =0.08.

4P =007

correlation of r = (.19 high stressors led to a threefold increase of the probability
of having high psychosomatic problems as compared 1o a low level of stressors.
Comparatively, the current results are within the realm of expectation.
Nevertheless, the working conditions investigated in the office were obviously less
stressful than the working conditions investigated in the metal industry (Frese &
Zapf, 1987a; Semmer, 1982, 1984; Zapf, & Frese, 1991). These results fit with
other findings in the literature, ie. that the jobs of unskilled workers are more
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stressful than the jobs of skilled workers or managerial work (Caplan, Cobb,
French, Harrison, & Pinneau, 1975; Cooper & Smith, 1985).

Job Characteristics and Computer Applications

The results of this study should not be understood as supporting the idea of
technological determinism. The introduction of information technology (IT) is a
result of managerial decision-making (e.g. Bjgm-Anderson, 1985, Kern &
Schumann, 1984; Ulich, 1991). The introduction of IT usvally provides room for
user-oriented job design. However, in many cases these opportunities were not
utilized. That is, managerial decisions regarding the introduction of computers are
constrained on hardware and software decisions, whereas job design criteria are
not taken into consideration. The present results showed that computers are neither
“gooed” nor “bad”™. In terms of regulation requirements (complexity) and control,
computer work showed a negative effect {(which was bad), whereas in terms of
stressors, work places with a high degree of computer work time showed moderate
stressors in many cases (which was good).

With regard to complexity and control, for word processing jobs the
two-factorial variance analyses showed that an increase of complexity and control
appeared with decreasing daily computer work time. These results were in line with
findings of, for example, Schardt and Knepel (1981) or Stellman, Klitzman,
Gordon, and Snow ({1985). However, this was not the case for jobs with calculation
or graphic applications. Jobs with specialist programs showed an inverted
U-shaped relationship: complexity, variety, and control were highest in the middle
group.

As for the stressors, it should be noted that hardware-related stressors, causing
eye strain or musculoskeletal discases, were not included in this study. Because of
this, the picture available from the data is incomplete. However, several findings
were interesting. First, a high amount of daily computer work was not related to an
increased number of stressors. On the contrary, the opposite effect was found for
jobs with word processing applications. In many cases, the greatest number of
stressors occurred on jobs requiring medium computer work time. This leads to the
conclusion that the often-recommended combination of different tasks and tools
(computer tools and non-computer tools) is actually related to higher degrees of
stressors. This may be caused by the organization of the work itself rather than by
the actual computer systems, because computer systems are often introduced
without taking the general work context into account (Hacker, 1987). Conscquently,
the design and introduction of computer systems should be considered as part of
job design and should be put into an organizational context (Frese, 1987b; Hacker,
1987; Ulich, 1991). Computer-supported tasks should provide adequate complexity
and sufficient control. This was not so for jobs involving specialist programs in the
present study. Such jobs were of medium complexity, but they clearly provided less
control than jobs with other applications. This result can be explained by the fact
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that specialist programs clearly provided more system guidance and, thus,
prescribed how tasks had to be performed. This was good for beginners because it
made the system easier to leam but it was definitely annoying for the more
experienced users, who could not develop their own work strategies.

As meationed previously, the combination of computer and non-computer work
is often recommended. However, this recommendation does not automatically
prove useful. It is true that regulation requirements and control were best for
medium daily cornputer work time, but this was also true for some of the stressors.
Therefore, combining computer and non-computer work should be done with
special care to prevent the increase of stressors, such as interruption or
organizational problems.

Even if the introduction of new technology is recognized as a chance to improve
working conditions, it may not always be possible to reduce the work stressors
themselves. In such cases computer systems can be designed to work as technical
resources in the stress process. Internal and external resources are means that
support coping activities in the stress process (Schonpflug, 1985; Udris & Frese,
1988). For example, some stodies have shown that errors are related to stress
(Brodbeck, Zapf, Priimper, & Frese, 1993; Schulz & Schonpflug, 1982; Zapf,
1993). Therefore, tools supporting error handling will also contribute to coping
with stress. Backup files, undo functions, or context-sensitive help are some
examples (Zapf, Frese, Irmer, & Brodbeck, 1991). Tools for information search are
helpful to overcome organizational problems, which usually consist of missing,
incomplete or obsolete information. Interruptions at work sometimes require the
use of another system and then a return to the first. A person could more easily cope
with interruptions if it is always possible to interrupt the current action, if they can
save the actual results, if they can move easily to another program to work on
another task, and if it is easy to go back to the first program. These requirements
are met by windows applications. History functions for recapitulating parts of a
task are also helpful in such situations. Thus, software design can support coping
with stress effects by providing technical resources. This perspective should also
be taken into consideratior, when new software systems are introduced.
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