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Rethinking the Effects of Stressors:
A Longitudinal Study on Personadl Initiative

Doris Fay and Sabine Sonnentag
University of Amsterdam

This study examined the relationship between stressors at work and personal initiative (Pl), one
proactive concept of extra-role performance. Using a control theory framework to describe the
stress process, the authors hypothesized that stressors should be positively related to Pl. This
departs from findings of negative relationships between stressors and other types of performance.
Furthermore, curvilinear relationships were tested. The analyses, based on 4 measurement waves
of alongitudinal field study with 172 to 193 participants, showed that stressors were positively
related to subsequent changes in Pl; there was no support for a curvilinear relationship.

Thereisalarge amount of theorizing and empirical
literature about organizational stress and its effects
on health and well-being. Although of no less impor-
tance, the number of studies on the impact of orga-
nizational stress on performance is comparatively
smaller. At least two recent trends should draw our
attention to the stress—performanceissue. First, in the
face of an increasing pressure for high performance
as aresult of increasing worldwide globalization and
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competition, the stress—performance relationship is
of practical importance. On the one hand, continuous
high performance requirements could make individ-
uals more susceptible to stress-related mental and
physical health impairments; on the other hand, ac-
tually performing successfully might have a positive
impact on health.

Second, the performance concept has lately broad-
ened considerably. In less than two decades, the
performance concept has been enlarged and now
includes various forms of extrarole performance,
for example, persona initiative (Pl; Frese, Fay,
Hilburger, Leng, & Tag, 1997). Up to now, our
knowledge on stress and the newly considered per-
formance aspects is rather limited; this is especially
true of the relationship between organizationa stress
and proactive forms of extra-role performance. De-
voting attention to this relationship should be a
worthwhile effort because this relationship may be
different from the relationship of organizational
stress with in-role performance.

The objective of this article is to contribute to this
area by studying the relationship of organizational
stress and PI, which is one important type of proac-
tive extrarole performance. A control theory ap-
proach is used to describe the relationship between
stress and Pl.

PI: One Aspect of a Multidimensional
Performance Concept

Performance is a multidimensional concept (Camp-
bell, McCloy, Oppler, & Sager, 1993; Murphy,
1990). On a very general level, one can differentiate
between in-role and extra-role performance (Borman
& Motowidlo, 1993). In-role performance refers to
those types of behavior explicitly required or ex-
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pected by supervisors, coworkers, and role descrip-
tions. Extra-role performance refers to actions shown
voluntarily, not explicitly demanded by supervisors,
and not specified in role descriptions. In the last
decade, concepts referring to extra-role performance
gained increasing interest. This is rooted in the idea
that organizational effectiveness depends not only on
in-role performance but to some degree on workers
voluntarily showing extra-role performance (Katz,
1964); this notion has been empirically supported
(Baer & Frese, 2002; Koys, 2001; Podsakoff,
Ahearne, & MacKenzie, 1997; Zempel, 1999; cf.
Podsakoff, MacKenzie, Paine, & Bachrach, 2000).

Previous research has shown that in-role and extra-
role performance are distinct concepts and are pre-
dicted by different groups of variables (Motowidlo,
Borman, & Schmit, 1997; Motowidlo & van Scotter,
1994). Similarly, one can assume that the stressor—
performance relationship is likely to vary in strength
and type depending on the aspect of performance
under consideration (Fried & Tiegs, 1995).

There is a wide variety of concepts referring to
extra-role performance (Brief & Motowidlo, 1986;
Borman & Motowidlo, 1993; Frese, Kring, Soose, &
Zempel, 1996; George & Brief, 1992; Morrison &
Phelps, 1999; Organ, 1988; Van Dyne & LePine,
1998). Van Dyne and colleagues suggested that ex-
tra-role concepts can be ordered along two dimen-
sions: affiliative—challenging and promotive—prohib-
itive (Van Dyne, Cummings, & Parks, 1995; Van
Dyne & LePine, 1998). The first dimension refers to
the degree to which the behavior is oriented toward
preserving relationships (affiliative) versus focusing
on substantive issues while taking the risk of dam-
aging relationships. Most facets of organizational
citizenship behavior (OCB; Organ, 1988) are typical
examples of affiliative behaviors. The second dimen-
sion refers to the degree to which a behavior is
proactive and “causes things to happen” (Van Dyne
& LePine, 1998, p. 108) versus being protective and
preventative. Extra-role performance concepts that
focus on challenging and promotive behaviors refer
to actions that go beyond the processes presently
implemented within the organization. Examples of
these concepts are persona initiative (Frese et al.,
1996, 1997), voice (Van Dyne & LePine, 1998), and
teking charge (Morrison & Phelps, 1999). In this
article, we concentrate on persona initiative.

Frese et al. (1996) defined personal initiative, or
PI, as “a behavior syndrome resulting in an individ-
ua’s taking an active and self-starting approach to
work and going beyond what is formally required in
agivenjob” (p. 38). Pl impliesthat an individua sets

and pursues a personal and work-related goal that
reflects along-term focus. Typica examples of Pl are
taking preparatory steps for future demands and tak-
ing measures to increase efficiency in the long run.
Beyond its self-starting and proactive nature, Frese et
a. defined Pl by two further attributes. First, when
taking initiative, oneis often confronted with barriers
and setbacks, for example, colleagues or a supervisor
might be reluctant to support an intended change;
these barriers demand persistence. Second, only ac-
tions that are in accordance with the organization’s
overall mission are considered as initiatives.

An example illustrates our idea of Pl. After the
opening of aretirement residence, a cashier of one of
the local supermarkets observes an increasing num-
ber of elderly customers. The cashier notes that the
elderly people have other needs than their regular
customers: They need more help packing their shop-
ping, they demand goods usually not stocked, or they
ask for help in other ways. If this cashier develops
ideas about how one could respond to the needs of
these elderly customers (e.g., by offering a home
delivery service) to make the supermarket more at-
tractive than other shops around and tries to imple-
ment the ideas, the cashier would take initiative. This
action is self-started and goes beyond the job require-
ments; additionally, it is proactive and pro-organiza-
tional as the cashier would anticipate a competitive
advantage over other shops as a consequence of his
or her doing.

Theoreticaly, Pl is one specific aspect of a broad
performance concept. Correspondingly, several stud-
ies showed that Pl contributes to overall organize-
tional effectiveness and that the individual benefits
from showing PI (for a recent overview, see Fay &
Frese, 2001). For example, severa studies on small-
scale businesses showed that the owners' Pl isrelated
to their company’s success. This has been replicated
in different economic environments such as Germany
(Zempel, 1999), Uganda (Koop, De Reu, & Frese,
2000), and Zimbabwe (Krauss, Frese, & Friedrich,
2001).

Stressors and Performance

In general, stressors are assumed to impair perfor-
mance. Whereas some authors have suggested a neg-
aive linear relationship, others have argued for an
inverted U-shaped relationship (cf. Kahn & Byosiere,
1991; McGrath, 1976). The negative linear relation-
ship between stressors and performance can be ex-
plained by both direct and indirect effects. Direct
impairment of performance occurs when, for exam-



ple, an organizational stressor such as inadequate or
broken tools and equipment hinders successful task
execution. Pace of working can sometimes be in-
creased to make up for time lost (e.g., needed for
mending the broken tool), but this can require atrade
off with regard to quality issues. Noise can similarly
reduce performance directly when high background
noise masks signals relevant for task accomplish-
ment. Stressors can furthermore impair performance
indirectly when they tax regulation capacity required
for task execution. Humans' regulatory capacity is
limited; stressors consume regulation capacity and
therefore have the potential to impair performance
(cf. Hockey & Hamilton, 1983; Kahneman, 1973).
There is some—although weak—empirica evi-
dence for a negative linear relationship of stressors
and performance; role stressors in particular have
been studied extensively. Meta-analyses have re-
ported small negative relationships between perfor-
mance on the one hand and role conflict and role
ambiguity on the other (Abramis, 1994; Jackson &
Schuler, 1985; however, their results also indicated
that there should be moderators). Jamal (1985) found
negative effects of role overload; in contrast, in a
study with secretaries, no relationship between the
secretaries’ reports of workload and their supervi-
sors performance ratings was found, but the secre-
taries' reports of constraints and role ambiguity were
negatively related with performance (Spector, Dwyer,
& Jex, 1988). Focusing on atypical supervisory task,
Fried and Tiegs (1995) found that supervisors role
stressors decreased the accuracy with which they
made performance ratings of their subordinates: Role
conflict was positively associated with actual perfor-
mance ratings, indicating a leniency error. For three
different levels of managers of a convenience store
organization, O’ Connor et a. (1984) reported a neg-
ative relationship between situational constraints and
performance ratings. Similar results were found in a
financial services company (Steel & Mento, 1986).
Drawing from the Yerkes-Dodson law, other re-
searchers have suggested a curvilinear relationship
between stressors and performance (McGrath, 1976).
This notion presupposes that a moderate level of
arousal is required to keep an individual aert and
focused on the task. When there is too little arousal,
performance is diminished. As stressors have an ac-
tivating function, they can increase arousal to alevel
optimal for performance; but once arousal exceeds
this optimal level, performance deteriorates, resulting
in an inverted U-shaped curve. Empirical support for
the inverted U-shaped relationship outside the labo-
ratory is limited (e.g., Anderson, 1976; Srivastava &
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Krishna, 1991); often, there is more evidence for a
linear negative relationship than for a curvilinear
relationship between stressors and performance (Ja-
mal, 1984, 1985). However, this is not surprising
considering that the optimal level of arousal depends
on the type of task and on the individual (McGrath,
1976, p. 1353).

We argue that the role of stressors for challenging
and proactive types of extra-role behaviors is differ-
ent than for in-role behaviors. We propose a control
theoretical approach to explain how stressors affect
challenging and proactive types of extra-role behav-
iors such as PI.

Stressors and PI: A Control Theory Approach

We conceptualize stressors within a control theory
framework that describes human behavior in a cyber-
netic model (Carver & Scheier, 1982, 1998). Impor-
tant components of such a model are an input func-
tion (i.e, the individua’s perception of his or her
own state or of the environment); a reference value
(i.e., the individua’s desires, values, or goals); a
comparator, which compares the input function with
the reference value; and an output function (i.e.,
behavior). The output function is activated when a
discrepancy between the input function and the ref-
erence vaue is detected. Such a discrepancy can
result from a disturbance within the environment or
from a change in the reference value. The output
function aims at resolving this discrepancy.

Edwards (1992, 1998) drew on control theory for
developing a cybernetic model of the stress process.
According to this model, stress occurs when the
individual experiences a discrepancy between the
input function and the reference value, given that the
sensed discrepancy is important for the individual.
This discrepancy negatively affects psychological
well-being and activates coping, which is equivaent
to the above-named output function. Coping seeks to
restore well-being by influencing the determinants of
stress or influencing well-being directly.

In this article, we want to enlarge Edwards's
(1992) model to get a more complete picture of the
stress process. In Edwards's model, individuals react
to stress or sensed discrepancies. We argue that the
stress process can be more fully understood if we
shift the focus from a reactive model to a more active
one by including Pl as an output function. Humans
have the capacity to think about the future and are
therefore able to anticipate future discrepancies. An
individual who suffers repeatedly from a given stres-
sor that threatens goal achievement is able to predict
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that this stressful situation is likely to reoccur. This
anticipation allows the individual to take measures
against the stressor, to prevent the occurrence of a
discrepancy atogether. This implies that the model
needs to be enlarged by an additional, delayed output
function. In other words, it suggests that the model
can be enlarged by an additional output function that
is proactive and long-term oriented.

For example, a machine operator falls behind with
his or her work because the machine he or she works
at breaks down several times during a shift; it takes
time to find the repair person and to restart the
machine. This person perceives the number of pieces
produced (i.e., input function). The comparison of the
number of pieces produced with the work goals (i.e.,
reference value) leads to sensing a discrepancy (the
individual perceives that he or she is behind with
work and might get into trouble). According to Ed-
wards's model, the sensed discrepancy activates cop-
ing; for example, the person could try to speed up to
make up for lost time (i.e., output function).

The anticipation that this problem will happen
again can stimulate an additional output function:
The individual can proactively try to prevent such a
situation. For example, the machine operator can ask
the repair person to teach him or her how to repair the
machine, or he or she could tell the foreman that this
machine needs to be replaced or needs thorough
overhauling. This type of proactive action implies
teking initiative: The person acts in a self-starting
manner, shows a long-term perspective, and exceeds
his or her job role.

Pl as an output function in the stress process de-
parts from traditional control theoretical approaches
in two respects with regard to the time dimension.
First, Pl implies a long-term focus. Pl focuses rather
on the prevention of alooming or reoccurring stres-
sor than on acute stressor handling. Second, initiative
taking does not necessarily take place in the presence
of an extant stressor due to constrained cognitive
resources. One of the highest priorities at work isthe
achievement of work goals. Pl is a nonroutine activ-
ity (see Fay, Sonnentag, & Frese, 1998) that requires
to some extent conscious planning and thinking, that
is, cognitive processes that rely on resources. In the
presence of stressors, resources are taxed and most
likely invested in the achievement of in-role perfor-
mance goals. Therefore, we propose that initiative is
taken in a moment when stressors are not acute. In
the case of the example given above, this means that
the person tries to achieve work goals despite the
stressors and talks to the repair person or foreman at
an appropriate time.

A centra variable in the outlined cybernetic ap-
proach is the experience of a personaly relevant
discrepancy, which is equivalent to experienced
stress (Edwards, 1992). The role of work stressors
was not made explicit in Edwards's model. In con-
trast to stress, which refers to the individual’s sub-
jective experience, a stressor is “externa” to the
individual, that is, not evaluated by the individual
with regard to its personal relevance. For example,
noise of 60 dB(A) in an office is a stressor, but this
noise does not necessarily cause stress within a given
individual, if theindividual is used to it and the noise
does not interfere with any work or personal goals.

We suggest that work stressors are related to the
input function in two ways. First, a stressor can be
equated with the input function. For example, being
yelled at frequently by one's supervisor (i.e., input
function) can lead to a discrepancy as one desires to
be treated correctly (i.e., reference value). Second, a
stressor can have an impact on the input function.
This is the case when, for example, work interrup-
tions lead to reduced performance. A discrepancy
evolves if the perception of one's (impaired) perfor-
mance serves as an input function, which is then
compared with the desired performance level. The
second function of stressors is similar to the “distur-
bance’ in the original cybernetic model of Carver and
Scheier (1982). Thisimplies that the discrepancy can
refer to different aspects of the working situation; the
most relevant ones are presumably discrepancies be-
tween the performance targets and perceived perfor-
mance and discrepancies between desired and actual
working conditions.

In this framework, a stressor—leading in one way
or other to a sensed discrepancy— can be regarded as
a signal indicating that a process, procedure, or de-
sign is below an optimal level (see the model by Fay
et a., 1998). Looking at stressors from this perspec-
tive implies that stressors may actually increase ini-
tiative taking. The stressor does not directly cause the
action but points to a faulty circumstance, for which
a change for the better could be made. The improve-
ment can be made by taking initiative. Therefore, we
predict that stressors should have a positive effect
on PI.

We conducted our study in the former East Ger-
many, a country in transition from a socialist plan
economy to a market economy. We gathered our data
in the period from 1991 to 1995, a transformation
phase in which the most substantial and far-reaching
changes occurred. In this study, we did not assess
Edwards's (1992) model completely but focused on
stressors as primary causes of discrepancies. Specif-



ically, we studied stressors frequently encountered in
organizations in transition from inert bureaucratic
organizations, which is typical of the socialist plan
economy, to organizations more fit to survive in the
flexible and dynamic market economy. Therefore, we
focused on two types of stressors: situational con-
straints and time pressure.

Stuational constraints refer to the malfunctioning
of organizational processes and to inadequacy of
tools, equipment, materials, or supplies. Examples
are computer breakdowns, being dependent on mate-
rial of suboptimal quality, and other blockages of the
working process. When these situational constraints
are confronted, smooth and efficient working is not
possible, and the achievement of performance goals
isat risk. An act of initiative can help to get rid of this
stressor to ensure in-role performance and to reduce
the discrepancy between desired and actual organi-
zational processes. The machine operator (described
in the earlier presented example) can ask the repair
person to teach him or her the tricks of how to
quickly get the machine to work again. Accordingly,
we assume that situational constraints are positively
related to Pl.

Time pressure refers to a situation in which the
amount of work to be done exceeds the amount of
time available for task accomplishment. As a conse-
guence, one experiences the necessity to hurry up and
to work hard and fast. Thus, high time pressure is
related to a discrepancy between the actual and de-
sired speed of task accomplishment. Furthermore,
time pressure can also force the individual to reduce
performance quality, which implies another discrep-
ancy. Discrepancies are experienced as unpleasant;
this can stimulate the individual to find ways to
reduce them or to prevent them in the future. For
example, the individual can try to identify and sug-
gest a more efficient way of performing the job,
which in turn will reduce the discrepancy. Another
option would be to identify means to improve one's
skills (i.e., follow a training course), which in turn
will alow one to work more efficiently. Thus, we
assume that time pressure is positively related to PI.

Hypothesis 1: Situational constraints are positively re-
lated to PI.

Hypothesis 2: Time pressure is positively related to PI.

In line with theoretical models on the stressor—
performance relationship (McGrath, 1976), one
might argue that stressors such as situational con-
straints or time pressure are not always positively
related to PI. Particularly in situations characterized
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by an extremely high level of stressors, Pl might
suffer. This suggests an inverted U-shaped curve. We
argued that, to show Pl, one needs some leeway (if
ever so little) to think about alternatives, develop a
goal, plan an action, and so forth. In a situation with
a very elevated level of stressors, however, most
resources will be consumed for the accomplishment
of in-role performance goals. Furthermore, to de-
velop ways of dealing with the stressor, one needs a
long-term focus on work and to explore the environ-
ment. Thisisreduced in extremely stressful situations
(see Frese & Zapf, 1994). For example, it has repeat-
edly been shown that stress can cause cognitive and
perceptual tunneling (see Anderson, 1976; Wickens,
1996). Focusing only on the most relevant task cues
may, depending on the task, facilitate task perfor-
mance but is not useful for taking initiative. This
suggests that stressors at a high level could have a
detrimental effect on PI. This would imply a curvi-
linear relationship between stressors and Pl in the
form of an inverted U-shaped curve.

At the same time, a high degree of stressors aso
causes a large discrepancy, which in turn is a strong
threat to well-being. Then, resolving the discrepancy
is even more urgent (in comparison with a medium
level of stressors with a less marked discrepancy).
This implies a linear relationship between stressors
and P, despite possible resource constraints. Both
types of relationship appear theoretically sound;
therefore, on an exploratory basis, we test beyond the
linear effect (implied in Hypotheses 1 and 2), also a
curvilinear effect.

Hypothesis 3: Stressors (time pressure and situational
constraints) show a curvilinear (inverted-U shaped)
relationship with PI.

Rationale of the Study

Our model makes an important assumption about
the time frame of the relationship between stressors
and PI. It isunlikely that a person will show initiative
in the very moment of a stressful situation (e.g.,
under high time pressure) because in such a situation
accomplishing the in-role performance goal has the
highest priority, and this demands a high amount of
resources. Thus, PI will not be shown concurrently
with the occurrence of high stressors. Nevertheless,
stressors point to a discrepancy and the necessity that
something has to be changed. This implies that indi-
viduals subsequently will engage in Pl. Framed dif-
ferently, we expect that stressors present at a given
point in time will be related to future PI. To test this
assumption, we need a longitudina study design.



226

Means, Standard Deviations, and Intercorrelations Among Sudy Variables for Analyses Based on Wave 3 and Wave 4

Table 1

Variable

10.75

40.63

.30%*
—.04

-.02
=17

—.09
14
19*
.07

-11

0.50
0.89
0.82
0.70
0.74
0.75
0.73
0.83

1.47
2.05
344
3.53
2.05
347
214
2.33

2. Gender®
3. SES?

1. Age

.62**

4. Job qudlification

(:67)
-.08

.38x*

—.06

20%*
—.08

5. Job complexity (Wave 3)

(.89)
~.05

6. Situational constraints (Wave 3)

7. Time pressure (Wave 3)

(77

23%* 19* .08 .36%*
.06

.06
-.07
-.03

25x* A2 21%*
.01

25%*

27x*

8. Personal initiative (Wave 3)
9. Personal initiative (Wave 4)

.28**

20%* 33+ 23x*

.10

socioeconomic status.

Note. 169 = n = 172. Cronbach’s aphas are in parentheses on the diagonal. SES
PLow SES = 1, high SES = 3.

2Mae = 1, femade = 2.

*p=.05

**p= 0L

More specifically, we study the effects of stressors
present at Time i on Pl shown a Timei + 1. We
control for Pl shown at Time i. Previous research on
Pl suggested that an individual’s socioeconomic status
(SES), level of qudification, and complexity at work
might affect Pl (Frese & Hilligloh, 1994; Frese et dl.,
1996). Therefore, we also control for these variables.

Method
Participants and Procedure

We tested the hypotheses with data from a longitudinal
study with six measurement waves.! Study participants
were a representative sample of citizens of Dresden, capital
of Saxonia in the former East Germany. The relationship
between stressors and Pl was analyzed using those four
consecutive waves in which the Pl measure relevant for this
study was assessed. The first three waves used in this study
were carried out between 1991 and 1993 (Waves 3, 4, and
5) with alag of 1 year each. The last wave followed with a
lag of 2 yearsin 1995 (Wave 6). Number of participantsin
each wave ranged between 478 and 543 (including people
without work, e.g., retired or unemployed people, and indi-
viduals on long-term maternity leave). In each wave, study
participants took part in a structured interview in which PI
was assessed. After the interview, participants obtained a
questionnaire that they were asked to fill in and that was
picked up by the interviewer after 1 or 2 weeks.

Hypotheses were tested repeatedly, each time using data
from two consecutive waves. In each separate analysis, we
included only those participants who had the same employ-
ment in both analyzed waves. Overall, data presented here
are based on atotal of 292 participants. The sample sizein
the analyses ranged between 172 and 193 (analysis based on
Wave 3 and Wave 4: n = 172; Wave 4 and Wave 5: n =
193; and Wave 5 and Wave 6: n = 184). In the analyses,
pairwise deletion of cases was used. Of the sample, 37%
were unskilled, semiskilled, and skilled workers; 22% were
white-collar workers, including lower professionals and ad-
ministrative workers; and 41% were higher professionals
and managers. Fifty-two percent of the sample were male.
Half of the sample used in this study was employed in the
public service (e.g., hospitals, education, and public admin-
istration), and the remainder worked in the manufacturing
industry (16%), building industry (10%), trade, hotel, and
catering industry (10%), and miscellaneous (finance, utility,
transportation, etc).

1 One goal of this longitudinal effort was to document
work-related changes after the unification of East and West
Germany. The onset of the study was in 1990 after the
monetary unification. Rate of change was expected to slow
down over time; therefore, the time lags between the early
waves were shorter, increasing to a 2-year lag between
Wave 5 (1993) and Wave 6 (1995). The Pl measure relevant
for this study was first applied in Wave 3 (1991).



Measures

Both interview-based and questionnaire measures were
used. A 5-point Likert format was used for questionnaire
items and for rating items based on the interview. All items
were in German. Tables 1, 2, and 3 present means, standard
deviation, zero-order correlations, and reliability informa-
tion of al study variables, separated for the different
analyses.

Pl.  General Pl at work is ameasure of past initiative at
work, assessed with an interview procedure (see Frese et al .,
1996). Interviewers posed four questions on past initiative,
for example, “Can you remember a situation during the last
year in which you have searched for causes for something
that did not function correctly?’ If the participant answered
in the affirmative, the interviewer probed further to find out
whether the action was self-started. For example, the par-
ticipant was asked whether the activity was part of hisor her
job or an additional job assignment and whether other
people in his or her job did the same thing. Participants
answers were written down as verbatim as possible. After
the interview, the interviewer and a second rater rated the
reported actions with respect to quantitative and qualitative
initiative. Quantitative initiative applies to the amount of
effort and energy that went into the initiative taken; quali-
tative initiative refers to the degree to which the content of
the initiative action differed from what was normally done
in the job. Ratings of quantitative and qualitative initiative
were made using a 5-point Likert scale. We computed the
mean of the eight rating items for each rater to calculate the
interrater reliability. Interrater agreement ranged between r
= .76andr = .87 (p < .01).

To compute a persona initiative scale, we proceeded as
follows. For each initiative question (see above), we col-
lapsed the two ratings for quantitative initiative; the same
was done with the two ratings for qualitative initiative. This
way, eight items resulted. The mean of those eight items
made the scale Persona Initiative at Work; Cronbach’s
alpha of the scale ranged from .69 to .83. There is a
significant positive relationship between this Pl measure
(based on the interview on past work behaviors) and a
spouse/partner rating of global proactivity. Further evidence
of construct validity of personal initiative is described in
Fay and Frese (2001).

Sressors.  Two stressors at work were assessed (Sem-
mer, 1984; adaptation by Zapf, 1991, 1993): Time pressure
and concentration demands consisted of fiveitems; asample
item is“How often do you have time pressure?’ Stuational
constraints measured problems caused by shortage of or
defective equipment, tools, or working kit (eight items).
An example is “How good is the quality of your equip-
ment?’ (reverse scored). The measures have adequate va-
lidity (see Semmer, Zapf, & Dunckel, 1999).

Control variables. Variables that could have a con-
founding effect were controlled for in all analyses. These
variables were age, gender, SES, job qualification, and job
complexity. SES was an index obtained by assigning par-
ticipants' employment level to one of three categories: (a)
unskilled, semiskilled, and skilled workers; (b) primarily
white-collar workers, such as lower professionals and ad-
ministrative workers; and (c) higher professionals and man-
agers. Job qualification was a rating done by the interviewer
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after an in-depth interview. Job complexity was measured
with four items; a sample item is “Do you get special tasks
that are unusua and exceptionally difficult?” (Semmer,
1984; adaptation by Zapf, 1991, 1993; on the validity of this
measure, see Semmer et al., 1999).

Results

The proposed positive effect of stressors on Pl was
tested with hierarchical regression analyses (Cohen
& Cohen, 1983). For each anaysis, we used two
consecutive measurement waves and tested whether
stressors at a given wave (Time i) significantly pre-
dicted changes in PI in the next wave (Timei + 1),
holding Time i values of Pl constant. In Step 1, we
entered control variables (age, gender, SES, job qual-
ification, and job complexity) and prior Pl (Time i)
into the regression equation. Asin Step 1 prior Pl was
partialed out, variables entered in the subsequent step
predicted the changes of Pl from Timei to Timei +
1. In Step 2, we entered the two stressors, time
pressure and situational constraints (each from Time
i). Theincrement in R? in Step 2 indicated how much
variance of changes in Pl was accounted for by the
two stressors.

Table 4 shows the results. Variables entered in
Step 1 explained between 20% and 22% of variance
in Pl. In two of three analyses, stressors entered into
the equation in Step 2 explained a significant propor-
tion of variance of changes in P, with an increment
of explained variance of 4%. Significant betas were
always positive, implying that stressors were posi-
tively related to changesin PI. Thisfinding supported
the prediction. Specificaly, time pressure predicted
changes in Pl from Wave 3 to Wave 4, whereas
situational constraints predicted changes in Pl from
Wave 5to Wave 6. To explore this pattern of findings
further, we examined changes in stressors over time
with analyses of variance with wave as a repeated
measure. Analyses showed that time pressure in-
creased over time, F(2, 468) = 3.99, p < .05 (Wave
3 M =344, D =072, Wave 4: M = 354, D =
0.73; and Wave 5: M = 3.53, SD = 0.65),%> whereas
situational constraints decreased over time, F(2, 426)
= 1557, p < .001 (Wave 3: M = 2.01, SD = 0.73;
Wave 4: M = 1.89, D = 0.70; and Wave 5: M =

2 Post hoc t tests indicated a significant increase in time
pressure from Wave 3 to Wave 4, t1(234) = -2.79, p < .01;
the increase came then to a halt because there was no
significant difference between Wave 4 and Wave 5,
t(234) = 0.35, ns; time pressure at Wave 5 was also higher
than at Wave 3, t(234) = -2.15, p < .05.
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Means, Standard Deviations, and Intercorrelations Among Sudy Variables for Analyses Based on Wave 4 and Wave 5

Table 2

Variable

A7
—.07

-.11
—-.04

9.90
0.50

42.21
1.45

2. Gender?
3. SES?

1. Age

.ag* *

.06
11

0.90
0.84
0.70
0.67

2.09
3.46
3.55
1.90

3.59
2.37

4. Job qualification

43%* (.64)

—.00

A0+

—.02

04

-.13

5. Job complexity (Wave 4)

(.85)
—05
01

— _22**

6. Situational constraints (Wave 4)

7. Time pressure (Wave 4)

46+ (73)
31+ 21%+ (.78)
12 - 02

17*
A5+

19*%*
35%*

03 08
—.03 -.01

—-.08

0.70
0.88
0.77

8. Personal initiative (Wave 4)
9. Personal initiative (Wave 5)

(:83)

A1x*

.03

34**

20%*

.03

191

socioeconomic status.

Note. 191 = n = 193. Cronbach’s aphas are in parentheses on the diagonal. SES
PLow SES = 1, high SES = 3.

2Mae = 1, femade = 2.

*p=.05

**p = 0L

1.80, SD = 0.66).® This finding indicates that stres-
sors were related to changes in Pl when they were at
a comparably lower level.

To test for the curvilinear effect implied in Hy-
pothesis 3, in Step 3 of the hierarchical regression
analyses we entered two quadratic terms (sguared
values of the stressors) into the equation (see Cohen
& Cohen, 1983). In none of the regression analyses
did a significant increment of R® emerge. Hence,
there is no support for an inverted U-shaped curve.

Discussion
Summary and Implications

This study examined the relationships between
stressors and Pl. Results indicated that stressors at
work were positively associated with changes in PI.
Drawing on data from a longitudinal study allowed
for replication and showed the stability of study
findings across two of three analyses. Furthermore, as
the central variables were obtained from different
sources—Pl was an interview-based measure and
stressors were assessed with a questionnaire—we
avoided common-method variance.

Weregard the positive relationship of stressorsand
changes in Pl as consistent with Edwards's (1992)
cybernetic model of the stress process. We argued
that work stressors cause discrepancies that are, ac-
cording to Edwards's model, experienced as stress-
ful. We furthermore suggested that not only do indi-
viduals seek to reduce stress the moment it is
experienced, but, because of humans' ability to an-
ticipate the future and the future reoccurrence of
stressful situations, they can act to prevent this.
Hence, we argued for an output function that could be
characterized as long-term oriented, proactive behav-
ior, or what we term personal initiative. This self-
starting action presumably develops some time after
stressful situations have occurred repeatedly. The
results support the idea that Pl can be regarded as one
output function in the stress process. This adds to
Edwards' s model, which does not consider delayed
and proactive behaviors in the cybernetic model.
Hence, this supports the notion that stressors contrib-
ute to taking initiative (see Fay et al., 1998).

3 Post hoc t tests showed that there was a continuous
decrease in situational constraints over time: from Wave 3
to Wave 4, t(213) = 2.98, p < .01; from Wave 4 to Wave
5, t(213) = 2.87, p < .01; accordingly, constraints were also
higher in Wave 3 than Wave 5, t(213) = 5.13, p < .001.



Alternative explanations for our results would re-
fer to job complexity and job qualification as vari-
ables that have a positive effect on both stressors and
PI, producing a spurious relationship. As we con-
trolled for complexity and qualification, we can rule
out these explanations.

On an exploratory basis, we tested for a curvilinear
relationship between stressors and changes in Pl.
There was no support for an inverted U-shaped
curve: Even a high level of stressors did not impair
Pl. Two mechanisms might have accounted for this.
The presumed reason for stressors having the potency
toimpair Pl isthat Pl is aresource-dependent action,
and resources are heavily taxed under stressors. How-
ever, as a high level of stressors makes taking initia-
tive even more urgent and important, individuals may
find a way to take initiative despite the constraints.
Alternatively, our respondents may not have been
experiencing excessively high levels of stress. Our
analysis of variance findings support this interpreta-
tion. In other words, our results on the effects of
stressors on initiative may only reflect the upward
slope of an inverted U-shaped relationship. A possi-
ble reason might be that individuals withdrew from
situations in which stress was excessive (i.e., they left
the organization). This is in line with the notion of
withdrawal or disengagement suggested by Carver
and Scheier (1982). Furthermore, there may be mech-
anisms within the organization that help to fix exces-
sive stress: Once stressors reach alevel at which they
impair in-role performance, there is a need for the
organization to intervene. However, for this study we
lack the data to lend support to one or the other
presumption.

A stressor may point to malfunctions at the work-
place, indicating that an aspect of one’s work should
beimproved. If anindividual interprets a stressor this
way, two different kinds of actions can follow. The
person who encountered the stressor can take initia-
tive to remove this stressor. Another way to deal with
the stressor is to change a different aspect of the
work situation to compensate for a reoccurring stres-
sor. Imagine someone who has to meet deadlines
regularly. When this person is working under time
pressure, it becomes obvious that the computer net-
work is not very well organized, because retrieving
relevant information is rather slow. One could take
initiative and reorganize the network. Then the orig-
inal stressor—the deadlines and the associated time
pressure—is not removed, but the stressor would
nonetheless be the cause for taking initiative. Our
relatively global measure of Pl does not alow a
definitive conclusion of whether (a) stressors lead to

Means, Standard Deviations, and Intercorrelations Among Sudy Variables for Analyses Based on Wave 5 and Wave 6

Table 3

Variable

—.08
.10
11

9.57
0.50
0.88
0.85

o 0 WO -
NN O
;!\—!N(‘O
c
=l
®
©
=

[
y, 3
%s@n
<OnS
™

(-63)
03

32k
—.01

20%*
—.06

_.17*
-.13

—.00
—17*

0.71
0.64
0.63
0.72
0.79

3.52
1.76

6. Situational constraints (Wave 5)

5. Job complexity (Wave 5)
7. Time pressure (Wave 5)

50**

.15*

14

18*

.05
—.01

.06
—.03
-.07

357
1.85
197

.26%*

31x*

8. Personal initiative (Wave 5)
9. Personal initiative (Wave 6)

25x* 32k 25%*

.05

socioeconomic status.

Note. N = 183-184. Cronbach’s alphas are in parentheses on the diagonal. SES
PLow SES = 1, high SES = 3.

2Mae = 1, femade = 2.

*p=.05

**p= 0L
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Table 4

Hierarchical Regression Analyses Predicting Personal Initiative From Stressors

Personal initiative (Time i + 1)

AR?
.20%*

.04*

AR?
22%*
.01

AR?
21x*

.04*

Variables entered

Control variables,? personal initiative (Time i)

Stressors (Time i)

Step
Step 1
Step 2

20%*

22%*

21%*

24+

23+

25%*

21%*

Time pressure

18x*

Situational constraints
Stressors: Squared term (Time i)

24

23*F*

25%*

Step 3

Time pressure

.63
.01

-.35

—.02

15

Note. Pairwise deletion of cases was used. Column 1: predicting personal initiative Wave 4, 169 = N = 172; column 2: predicting personal initiative Wave 5, 191 = N = 193;

column 3: predicting personal initiative Wave 6, N = 183-184.

Situational constraints

@ Control variables: age, gender, socioeconomic status (dummy-coded), job qualification, and job complexity.

*p = .05.

**p< .01

actions that remove the specific stressor or (b) stres-
sors lead to actions that improve compensatorily
other aspects of the work situation. Here, further
research is needed.

Each of the two stressors was significantly related
to Pl in one of the analyses. This means that both
working under time pressure and enduring situational
constraints were positively associated with changes
in Pl. But the two stressors were never significant in
the same wave. One reason for this could be the
specific characteristics of our study context. Data
were collected in the former East Germany, a country
in which the whole economy and each individual
workplace underwent enormous changes since the
onset of the transition from bureaucratic socialism to
capitalism in 1990. In the adaptation process neces-
sary to survive in capitalism, many work character-
istics changed, among them the stressors studied
here. For example, situational constraints such as
defective tools or shortages of working equipment
and material were widespread and central problems
in East Germany (Voskamp & Wittke, 1990) and
have improved significantly since the beginning of
the transformation process (cf. Fay & Frese, 2000b;
Fay & Lange, 1997). In the time period examined in
this study, the ubiquitous stressor of situational con-
straints changed to become less frequent, whereas
time pressure increased. This changing pattern of
stressors over time might imply that the reactions to
the stressors also changed. We assume that a stressor
that one encounters everyday is less likely to be
perceived as an option for initiative than a stressor
that occurs more seldom. From research on con-
trolled versus automatic processing (Shiffrin &
Schneider, 1977), one can conclude that individuals
address stressors that they encounter rarely on a
conscious level, whereas they deal with stressors
automatically that occur on aregular basis. The post
hoc analyses on the changes of the stressors indicate
that a stressor was a significant predictor of changes
in Pl when the stressor had a comparatively low
level. We argue that a lower level makes it more
likely that a stressor is processed consciously; we
furthermore suggest that conscious thinking about a
stressor is more likely to be associated with taking
initiative to change the situation than an automatic,
routinelike reaction to a frequent stressor. Thus,
across time, different stressors presented themselves
as options for initiative and were therefore differen-
tialy related to PI.

In contrast to satisfaction, in-role performance, and
health, for which a detrimental effect of stressors has
repeatedly been shown, Pl is not negatively affected



by stressors. Thus, stressors at work did not reduce
Pl. However, because we used a global measure of
PI, this should only be seen as a preliminary answer.
Stressors could have simultaneously positive and
negative effects. If the Pl-enhancing effect of stres-
sors was stronger than the detrimental effect, it may
have masked the negative effect. For example, it is
possible that nonstressor-related initiative activities
(such as anticipating future demands and taking mea-
sures for it) are given up under highly stressful con-
ditions and replaced by initiatives that remove stres-
sors. Future research should look into this question.
For this, amore fine-grained measure of Pl is needed
that allows to separate actions taken against specific
stressors from actions that are unrelated to stressors.

Results from this study diverge from the findings
of research on stressors and other types of extra-role
performance. It has been argued that extra-role per-
formance concepts differ in the degree to which they
emphasize challenge and proactivity (Van Dyne &
LePine, 1998). Whereas this study focused on a con-
cept to which challenge and proactivity are central,
previous research on stressors and extra-role behav-
iors concentrated on other extra-role concepts to
which affiliation is central, such as OCB (Organ,
1988) and some facets of contextual performance
(Borman & Motowidlo, 1993). Those behaviors are
seen to “lubricate the social machinery of the orga-
nization” (Smith, Organ, & Near, 1983, p. 654); they
help to make the best out of a given situation. Those
behaviors respond to current needs, for example,
helping a coworker, but do not seek to change
the reason for which the coworker got into trouble;
they are prosocia rather than challenging in their
orientation.

So far, there has been only limited explicit elabo-
ration about the relationship of prosocia extra-role
behaviors with stressors, but they differ from our
results: Similar to in-role performance, stressors were
found to be negatively related to prosocia types of
extra-role performance. Time pressure was detrimen-
tal for OCB in a laboratory experiment with student
participants (Hui, Organ, & Crooker, 1994), although
no significant effect emerged in a field study (Organ
& Hui, 1995). Motowidlo, Packard, and Manning
(1986) reported negative relationships between sub-
jective stress and several measures of prosocial be-
havior. A similar result was found in a meta-analysis
on the effects of role ambiguity and role conflict
on the five aspects of OCB: There were negative
relationships between role stressors and three forms
of OCB (sportsmanship, courtesy, and altruism),
whereas the relationships with two other forms of
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OCB (civic virtue and conscientiousness) were not
significant (Podsakoff, MacKenzie, & Bommer, 1996).
Kruse (1995, cited in Jex, 1998) found a similar
pattern of results for different types of organizational
stressors.

It has even been argued that stressors should im-
pair those types of extra-role behavior to a higher
degree than in-role performance (Kruse, 1995, cited
in Jex, 1998, p. 54). Extra-role performance is shown
voluntarily; therefore, individuals can easily sacrifice
this behavior when faced with stressors. This is pos-
sible to amuch lesser degree for in-role performance;
when individuals reduce their in-role performance,
they risk sanctions, for example, from the supervisor.
It might be that stressors have a negative effect on
actions from which an individual does not benefit
himsalf or herself directly (e.g., OCB) but that stressors
foster actions from which an individua expects an
improvement of his or her work situation (e.g., PI).

Theoretically, the results can be seen as a prelim-
inary evidence for differential relationships of differ-
ent aspects of extra-role performance with stressors.
This fits into a picture of a multidimensiona perfor-
mance concept that differentiates between various
aspects of extra-role performance.

Direction for Future Research and
Practical Implications

In our study, we concentrated on the effects of
stressors on Pl. In addition to the main effects de-
tected in our study, an investigation of interaction
effects might be interesting. For example, high orga-
nizational commitment or supervisor support could
increase the relationship between stressors and Pl.

Moreover, it would be interesting to examine
whether Pl is successful in alleviating the negative
effects of stressors on individual health and well-
being. It may be that Pl increases individua strainin
the short run but prevents stressors to show negative
consequences in the long run. In addition, Pl is pos-
sibly only beneficial for individua health if an indi-
vidual experiences sufficient control at work (Parker
& Sprigg, 1999). Without control, acts of Pl are more
prone to failure, which enhances the likelihood to
develop learned helplessness (Seligman, 1975).

With respect to practical implications, there seems
to be a dilemma: Stressors have a stimulating effect
on Pl but are, at the same time, well known for
having a negative impact on well-being and mental
health (Kahn & Byosiere, 1991; Sonnentag & Frese,
in press). Therefore, workplace interventions aiming
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at a reduction of stressors might be a double-edged
sword. Individual-level interventions have been
shown to effectively improve individual health and
well-being in stressful working situations. For exam-
ple, stress management interventions have positive
effects on affective reactions and well-being (Saun-
ders, Driskell, Johnston, & Salas, 1996). Improving
affective reactions to stress does not imply that other
discrepancies that emerge in the stress process are
improved as well. For example, there will till be a
discrepancy between actual and desired working con-
ditions. We assume that an effective individual-level
intervention will reduce negative reactions within the
person but does not simultaneously reduce initiative
taking. An additional approach for solving this di-
lemma could be to encourage employees to anticipate
stressors and find ways to prevent them. Future re-
search will have to look into this issue.
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