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lllegitimate tasks associated with higher cortisol levels among male employees
when subjective health is relatively low: an intra-individual analysis

by Maria U Kottwitz, MSc," Laurenz L Meier, PhD," Nicola Jacobshagen, PhD,” Wolfgang Kalin, PhD,’
Achim Elfering, PhD," Jiirgen Hennig, PhD,? Norbert K Semmer, PhD '

Kottwitz MU, Meier LL, Jacobshagen N, Kélin W, Elfering A, Hennig J, Semmer NK. lllegitimate tasks associated
with higher cortisol levels among male employees when subjective health is relatively low: an intra-individual
analysis. Scand J Work Environ Health. 2013;39(3):310-318. doi:10.5271/sjweh.3334

Objectives TIllegitimate tasks refer to tasks that do not conform to what can appropriately be expected from an
employee. Violating role expectations, they constitute “identity-stressors”, as one’s professional role tends to
become part of one’s identity. The current study investigated the impact of illegitimate tasks on salivary cortisol.
We analyzed data on an intra-individual level, that is, by examining fluctuations in illegitimate tasks and cortisol
within individuals. Furthermore, we investigated the moderating role of perceived health, expecting that illegiti-
mate tasks evoke stronger reactions when perceived health is relatively poor.

Methods Illegitimate tasks, salivary cortisol, and perceived health were assessed in each of three waves (time lag: 6
months) in a sample of 104 male employees. Data were analyzed by multilevel analysis using group mean centering.

Results Controlling for social stressors, work interruptions, and emotional stability, the experience of more
illegitimate tasks was associated with increased cortisol release if personal health resources were low compared
to one’s mean value of perceived health. Results cannot be explained by inter-individual differences.

Conclusions This is the first study showing that illegitimate tasks predict a biological indicator of stress, thus
confirming and extending previous research on illegitimate tasks. The moderating role of perceived health confirms
its importance as a personal resource, implying augmented vulnerability when perceived health is below its usual
value. It is plausible to assume that increased stress reactions due to relatively poor health may further weaken
available personal resources. Both avoiding illegitimate tasks and restoring personal health seem to be crucial.

Key terms interaction; multilevel modeling; psychophysiology; within-person design; work stress.

Social roles, including professional roles, often become
part of people’s identity (1-3), and thus, the self (1, 4).
People typically strive for maintaining a positive identity
(1, 5, 6); therefore, affirming one’s role identity (eg,
by being successful in a task) is an important source
of pride. Conversely, threats to one’s role identity are
likely to induce stress (3, 7, 8). In line with such rea-
soning, Thoits (9) suggested the term “identity-relevant
stressors”. Building on these considerations, Semmer et
al (10) introduced “illegitimate tasks” as a new stressor
concept. Illegitimate tasks are tasks that violate norms
about what an employee can legitimately be expected to
do. The (perceived) illegitimacy may derive from (i) the
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perception that a task does not conform to an employee’s
professional role, such as when experienced employees
are asked to do a novice’s work, or (ii) the perception
that a task is unnecessary, such as having to document
information that no one will ever use (11-13). Semmer
et al (10) argue that illegitimate tasks do not respect
the focal person’s professional identity and therefore
constitute an offense to the self.

Illegitimate tasks may be seen as a relatively stable
(“chronic”) construct, which makes sense to the degree
that different jobs are characterized by different levels
of illegitimate tasks in general. At the same time, how-
ever, the level of illegitimate tasks may well fluctuate
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around this general level, and thus be higher or lower
at certain times.

Previous research (11, 13) has investigated illegiti-
mate tasks in a chronic sense, showing that participants
with higher levels of illegitimate tasks report poorer
subjective well-being (eg, lower job satisfaction; more
feelings of resentment towards one’s organization (13)
as well as more counterproductive work behavior (11);
thus, these studies investigated inter-individual differ-
ences. So far, however, no studies have investigated ille-
gitimate tasks on an occasion-specific level, analyzing
changes in well-being and health within individuals over
time, thus complementing the existing inter-individual
analyses with intra-individual analyses. Furthermore,
existing studies relied on self-report measures for assess-
ing both stressors and outcomes, which implies the dan-
ger of inflated effects due to common method variance
[(14) but see also (15, 16)]. Finally, existing research
has focused on main effects of illegitimate tasks. How-
ever, the effects of illegitimate tasks (as well as of other
stressors) may not be uniform across people, and across
occasions within a person. There may be differences
in vulnerability between people, for instance in that
people with poor health [eg, as indicated by back pain
(17) or high allostatic load (18)] or certain personality
characteristics [eg, low internal locus of control (19)]
may be especially vulnerable. In an analogous way,
intra-individual shifts in such variables over time, such
as relatively poor health of an individual as compared
to people’s typical health status, may indicate especially
vulnerable periods (20).

The present study extends existing research by (i)
analyzing the association of intra-individual changes in
illegitimate demands with intra-individual changes in
the stress response, (ii) employing a biological indicator
of the stress response, and (iii) considering the impact of
illegitimate tasks in relation to differential vulnerability
periods, characterized by comparatively high versus low
self-reported health.

Cortisol has frequently been used as a biologi-
cal stress indicator. The hypothalamic-pituitary-adre-
nal (HPA) axis is part of the neuro-endocrine stress
response, with cortisol as its central messenger. Among
healthy persons, cortisol usually displays a diurnal
rhythm, with values highest in the morning and lowest in
the evening. This pattern has been found to change under
conditions of stress, both chronic and acute. Increased
release of cortisol has been demonstrated as a response
to acute stress in laboratory settings (21); however, the
results of field studies have been inconclusive (22).
More specifically, both increased and decreased corti-
sol levels have been found (23). This inconclusiveness
seems to be due to several factors. First, there are large
inter-individual differences in cortisol reactions (24).
According to Kudielka et al (25), the majority of stud-
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ies investigating intra-individual effects by repeated
assessments of cortisol and time-varying variables found
positive associations between momentary stress and sali-
vary cortisol. Based on this evidence, we expect higher
levels of cortisol when people face high illegitimate
demands, because we examined intra-individual changes
(ie, changes within a person) in illegitimate tasks as
predictors of intra-individual changes in cortisol over
time. Second, the timing of the measurement is crucial.
Lower levels of cortisol due to stress have typically been
found in morning measures. By contrast, afternoon and
evening measures are often higher [even in studies that
found lower morning values (23)]. Therefore, we assume
that cortisol levels at noon also show a tendency towards
higher levels. Third, the difference between acute and
ongoing versus distant stressors is important. If stressful
experiences (typically traumatic experiences in this type
of research) had occurred sometime before measures
were taken, morning levels tended to be lower; by con-
trast, if stressors were still present (eg, unemployment),
levels (including morning and afternoon levels) tended
to be higher (23). Cortisol measures and illegitimate
stressors reported at the same measurement occasion
imply that illegitimate stressors are still present when
cortisol is assessed. Therefore, higher, rather than lower,
values of cortisol seem likely. Fourth, the nature of the
stressors is important. Specifically, stressful situations
that involve a social-evaluative threat tend to evoke
a heightened cortisol response (23, 26). Illegitimate
tasks are postulated to pose a threat to the self (12),
which induces us to expect higher cortisol levels to be
associated with higher illegitimate stressors. Each of
the four factors — intra-individual differences, timing
of measurement, distance to stressors, and the nature of
the stressors — favors a heightened cortisol response in
our study. We therefore hypothesize that intra-individual
levels of illegitimate tasks will be positively related to
intra-individual workday cortisol release (hypothesis 1).

The preceding considerations refer to main effects;
however, it seems likely that the cortisol response is
qualified by moderating variables (27). The general
state of the organism in terms of health is an important
factor likely to influence psychological and endocrinal
responses to stress (28, 29). Self-reported health is a
rather valid indicator of one’s health status, and previous
research has shown an association between self-reported
health and biophysiological stress markers (30-32)
although there are also studies that do not find such
an association (33). On an intra-individual daily basis,
Dahlgren et al (34) found poor self-reported health to be
associated with higher evening cortisol levels and lower
morning cortisol levels the following day. This finding
is especially important for our study as it also reported
intra-individual analyses and, in addition, replicated
the pattern described in the meta-analysis by Miller et
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al (23) regarding lower cortisol levels in the morning
but higher levels in the evening. In part, such changes
may be directly due to biological processes; in addi-
tion, however, psychological processes are likely to be
important. Specifically, good health can be regarded as
an intra-personal resource (20, 35), which may mitigate
responses in at least two ways. When one feels less
healthy than usual, one may (i) react to stressors such as
illegitimate demands with a stronger appraisal in terms
of stressfulness (“...that’s the last thing I need now”),
and (ii) have fewer coping resources available (eg, in
terms of being able to regulate one’s emotions, confront
one’s supervisor in a constructive way, etc). As a result,
the reaction to stressors is likely to be stronger compared
to times when one feels fit and healthy.

Based on these considerations, we expect the asso-
ciation between illegitimate tasks and cortisol to be
stronger on occasions when subjective health is rela-
tively poor (hypothesis 2).

Methods

Participants and procedure

The data for the current analyses are from a larger longi-
tudinal study, containing three waves, with a time lag of
six months between each wave (36). Participants worked
in one of three organizations: a government administra-
tion, a publicly owned production site, and a publicly
owned logistics organization. We recruited participants
at promotional events in the respective organization.
Altogether, 509 participants were eligible for the study;
we have no exact figures about how many people par-
ticipated in the promotional events, but the number was
considerably lower than 509 — some did not attend, some
were ill, some had to do “field work”. We received 176
completed questionnaires.

The present analyses refer to the male subsample
of 107 employees. Data of three participants were
excluded because they did not provide cortisol mea-
sures or because they were currently on medication.
The resulting sample thus consisted of 104 participants,
102 of which also participated in the second and third
wave. Participants worked in a variety of different
jobs in administration, production (eg, metal, electron-
ics), and logistics (transport); their age varied between
17-62 years [mean 41.21, standard deviation (SD)
11.67]. Twenty-six percent smoked (mean 5.15, SD 5.98
cigarettes). Four percent had completed primary educa-
tion (9 years), 29% had completed an apprenticeship,
54% had completed college, and 14% had a university
degree. Organizational tenure ranged from 0.03-39.5
years; average tenure was 10.35 years (SD 11.16). Most
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of the participants (90%) were employed fulltime; the
remaining 10% ranged between 50-95% of a fulltime
equivalent. Fifty-one percent had 1-4 children, with a
mean of 2.28 (SD 0.77).

At each of the three waves, participants completed
a general questionnaire assessing working conditions,
including illegitimate tasks, and subjective health status.
Cortisol and health-related behavior (like smoking) were
assessed on two workdays in each wave.

Measures

Illegitimate tasks. Tllegitimate tasks were measured by
the Bern Illegitimate Tasks Scale [BITS (11)]. The BITS
consists of eight items (eg, “Do you have work tasks
to take care of, which you believe should be done by
someone else?”; “Do you have work tasks to take care
of, which keep you wondering if they make sense at
all?”). Participants rated each item on a 5-point Likert
scale, ranging from 1 (very rarely/never) to 5 (very
often). Cronbach’s alpha ranged from 0.85-0.86 across
the three waves.

General health. Self-reported general health was mea-
sured by a single-item measure (“How would you
describe your general state of health?”) on a 5-point
Likert scale, ranging from 1 (poor) to 5 (very good).
Across the three waves 13—19% stated <3.

Salivary cortisol. Salivary cortisol levels were assessed
at noon (before lunch) while people were at work; the
assessment was linked to the routine of lunch break to
increase compliance. Individuals were asked to refrain
from eating, drinking (except water), brushing their
teeth, and smoking one hour before measurement. In
order to clarify questions and remind participants of the
procedure, research assistants visited the participants
at their workplace; they supervised the usage of cotton
Salivette cylinders (Sarstedt, Sevelen, Switzerland), and
immediately collected the samples to freeze them (below
-20° C). Such a procedure is likely to be helpful in main-
taining interest in the study and increasing compliance
(37). Biochemical analysis of free cortisol in saliva was
performed using a commercial enzyme-linked immuno-
sorbent assay kit (DRG instruments GmbH, Marburg,
Germany). All samples were completely processed by
a fully automated open system (Nexgen Four, Adaltis,
Freiburg, Germany). The analytical sensitivity of the
assay is 0.331 nmol/l. All samples were analyzed in
duplicates. The mean coefficient of intra-assay variance
was <5% and the one for inter-assay variance was <10%.
Cortisol levels were averaged across the two days of
the same wave (r = 0.51, P<0.05). Salivary cortisol was
within an appropriate range from 0.62—-16.79 nmol/l.
Since our data were skewed, we ran our analyses both



with the original data and with an algorithmic transfor-
mation. These analyses yielded a very similar pattern,
leading to the same conclusions; we therefore report the
analyses with the original data.

Control variables. We controlled for age and nicotine
use because there are indications that they are related
to salivary cortisol response (24). Nicotine consump-
tion was assessed as the number of cigarettes or cigars
smoked on the respective day prior to cortisol measure-
ment. Furthermore, we controlled for wave-specific
job stressors, specifically for social stressors with col-
leagues and work interruptions. Social stressors refer to
tensions and conflict at work, which implies a high risk
of social-evaluative threat; interruptions are typically
non-controllable events (38). As social-evaluative threat
and uncontrollability have been found to reliably predict
increases in the cortisol response (26), we controlled for
these two stressors in order to be sure that illegitimate
tasks are able to predict the cortisol response over and
above these stressors.

Social stressors with colleagues refer to negative
interactions with colleagues and were measured with
a shortened version of a social stressor scale (39), con-
taining five items (eg, “With some colleagues one often
quarrels™), using a 5-point Likert scale that ranged from
1 (strongly disagree) to 5 (strongly agree). Cronbach’s
alpha ranged from 0.78-0.79. Work interruptions were
measured by four items (eg, “How often are you inter-
rupted by other colleagues at work?”) based on the
Instrument for Stress Oriented Task Analysis (ISTA)
(40). The items require a response on a 5-point scale that
ranged from 1 (very seldom / never) to 5 (very often).
Cronbach’s alpha ranged from 0.72-0.79.

Additionally, we controlled for the general level (ie,
mean across waves) of perceived health and illegitimate
tasks as well as for emotional stability at the beginning
of the study [assessed by 6 items from Ostendorf’s
9-item adjective list (41), which have been shown to be
psychometrically adequate by Schallberger & Venetz
(42); Cronbach’s alpha was 0.78].

Statistical analysis

Illegitimate tasks, perceived health, and cortisol response
were measured three times per person (level 1) and, thus,
are nested within persons (level 2) (43). Therefore, we
analyzed our data with a random hierarchical linear
modeling approach [HLM, version 6.08 (44)], using the
restricted maximum-likelihood procedure. Except for
nicotine, we centered all level 1 predictors at the par-
ticipant’s mean (“group mean centering”), which implies
that the between-person variance for the particular vari-
ables is removed (45). Thus, significant coefficients for
those variables reflect the effect of participants being
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high or low relative to their own mean for that variable
across the three waves (46).

Nicotine consumption was used as a control variable
on level 1, reflecting the level of smoking at the particu-
lar measurement occasion; on level 2, we controlled for
age, emotional stability plus the general level (ie, mean
across waves) of perceived health and illegitimate tasks.
Social stressors and work interruptions were controlled
for on both levels. To confirm hypothesis 1, there should
be a significant main effect of illegitimate tasks on
salivary cortisol release. To confirm hypothesis 2, the
interaction term had to be significant, and the pattern of
the simple slopes had to match expectations. We calcu-
lated simple slope tests using an online tool by Preacher,
Curran and Bauer (47).

Results

Descriptive results

Descriptive statistics are presented in table 1. All stress-
ors were significantly correlated on the intra-individual
level. To analyze whether participants’ cortisol release
differed across the three waves, we calculated a null
model, which yielded estimates of 0.34 for level 2 vari-
ance (between persons) and 0.66 for level 1 variance
(within persons). Thus, 66% of the variance in salivary
cortisol was attributable to within-person variance,
indicating that examining intra-individual fluctuations
by way of multilevel modeling was appropriate.

Testing of hypotheses

Results of the multilevel analyses are displayed in table 2.
In model 1, we examined the effect of illegitimate tasks at
level 1 (ie, wave-specific), controlling for social stressors
with colleagues and interruptions at both levels, age,
emotional stability and average level of illegitimate tasks
at level 2, and nicotine as well as time of measurement
(dummy coded) at level 1. No main effects of illegitimate
tasks emerged on an intra-individual (b=0.25, P>0.05) or
on an inter-individual (b=0.21, P>0.05) level, disconfirm-
ing hypothesis 1.

In model 2, we additionally entered perceived health,
both in terms of average across waves (level 2) and in
terms of wave-specific values (level 1); no main effect
emerged.

In model 3, we added the interaction term between
perceived health and illegitimate tasks at level 1. In line
with hypothesis 2, there was a significant interaction
between illegitimate tasks and perceived health (b=2.91,
P<0.01). Model 3 showed a significant improvement over
model 2 (difference of =2 * log=9.36, df=2, P<0.01).

Scand J Work Environ Health 2013, vol 39, n0 3~ 313
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Table 1. Means, standard deviations (SD), minimal (Min) as well as maximal (Max) values over three waves, and zero-order correlations
of the study variables. Correlations below the diagonal reflect the between-person associations of the averaged level 2 variables (person;
N=104). Correlations above the diagonal reflect the within-person associations of the level-1 variables (measurement; N<312). All self-
report variables have a possible range from 1-5 with high values indicating more of the respective construct.

Variable M SD Min-Max 1 2 3 4 5 6 7 8
1. Cortisol @ 5.22 256  0.62-16.79 -0.10 -0.01 -0.03 0.13¢ -0.01 0.04 0.08
2. Nicotine 1.34 4.74 0-50 -0.12 : -0.04 0.02 -0.12¢ -0.09 -0.19¢  -0.05
3. Age a1 11.67 17-62 -0.04 -0.05 . -0.08 -0.07 -0.03 -0.15°¢ 0.02
4. Emotional stability 4.37 0.68 1.00-4.33 0.06 -0.03 0.08 - -0.26°¢ -0.28°¢ -0.30¢  0.23¢
5. Work interruptions 3.35 0.69 1.00-5.00 0.15 -0.15 0.15 -0.06 . 0.30¢ 0.46° -0.06
6. Social stressors 1.56 0.59 1.00-4.40 -0.07 -0.14 -0.04 0.33¢ -0.06 - 051¢ -0.16°
7. lllegitimate tasks 2.27 0.60 1.00-4.50 0.01 029¢  -0.16 0.36°¢ 0.01 0.57¢ - -015¢
8. Health 4.15 0.68 2.00-5.00 0.08 -0.09 0.02 -0.29°¢ -0.09 -0.25°¢ -0.20°¢ :

a Gortisol concentration in nmol/l.

® Number of cigarettes smoked the day before cortisol measurement.

© P<0.05 (2-tailed).

Table 2. Multilevel analyses predicting cortisol on workdays. Sample size: N<312 measures (level 1) of 104 participants (level 2).
[B=unstandardized regression coefficient; SEz=standard error; t=t-value]

Variable Model 1 Model 2 Model 3
B SEg t B SEg t B SEg t
Intercept 4.91 0.25 19.57 2 4.90 0.25 19.73 2 4.81 0.24 20.192
Level 2 (person)
Age -0.01 0.01 -0.41 -0.01 0.01 -0.41 -0.01 0.01 -0.49
Emotional stability 0.08 0.31 0.28 0.02 0.30 0.08 -0.02 0.30 -0.05
Average work interruptions 0.38 0.31 1.25 0.41 0.32 1.30 0.40 0.34 1.19
Average social stressors -0.34 0.44 -0.76 -0.28 0.46 -0.61 -0.19 0.45 -0.41
Average illegitimate tasks 0.21 0.69 0.30 0.22 0.67 0.32 0.15 0.69 0.21
Average health . . 0.32 0.39 0.82 0.36 0.39 0.90
Level 1 (wave)
Wave 2 0.66 0.34 1.94 0.67 0.34 1.97¢ 0.72 0.34 213
Wave 3 0.43 0.28 1.54 0.45 0.28 1.60 0.55 0.29 1.91
Nicotine -0.03 0.03 -1.38 -0.03 0.03 -1.30 -0.02 0.02 -1.02
Wave-specific work 0.79 0.35 2.24 2 0.78 0.36 2172 0.86 0.37 2.342
interruptions
Wave-specific social stressors 0.57 0.36 1.60 0.56 0.36 1.56 0.42 0.38 1.11
Wave-specific illegitimate tasks 0.25 0.41 0.60 0.27 0.40 0.67 0.35 0.41 0.86
Wave-specific health . . 0.16 0.27 0.60 0.09 0.27 0.31
lllegitimate tasks x health . . . -2.91 1.11 -2.622

* P<0.05 (2-tailed).

According to simple slope tests, illegitimate tasks were
positively related to increased cortisol release when wave-
specific self-reported health was relatively poor (b=1.43,
t=2.67, P<0.01) but not when it was medium (b=0.35,
t=0.86, P=0.39) or high (b=-0.72, t=1.16, P=0.25). This
pattern is in line with hypothesis 2 (see figure 1). In line
with statistical tradition (48), we chose values 1 SD
below and above the group-centered sample mean, which
approximately correspond to the 15% and 85% percentile.
These results are independent of the average level of per-
ceived health and illegitimate tasks, emotional stability,
and the effects of work interruptions and social stressors.
Social stressors showed no effect on either level. Work
interruptions showed no effect on level 2, but did show
a wave-specific effect (level 1), with higher levels of
work interruptions resulting in higher salivary cortisol
concentrations (b=0.86, P<0.05). No main effects of
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self-reported general health emerged between (b=0.36,
P>0.05) or within (b=0.09, P>0.05) persons.

Discussion

We proposed that illegitimate tasks trigger physiologi-
cal stress-responses and are thus positively related to
salivary cortisol. Moreover, based on the Allostatic
Load model (28, 29) and general resource models [eg,
the Conservation of Resources (COR) model (20); the
Reserve Capacity model (35)], we proposed a moder-
ating role of self-reported health, in that the associa-
tion between illegitimate tasks and cortisol should be
stronger for participants in times of relatively poor, as
compared to good, health. There was no main effect of
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Figure 1. Interaction between illegitimate tasks and health predicting
cortisol at workday. [SD=standard deviation]

illegitimate tasks; however, the proposed interaction
did emerge: Illegitimate tasks predicted cortisol only in
waves in which participants rated their health compara-
tively low. Such a finding is not uncommon in occupa-
tional stress research. When people have high resources,
they may better be able to cope with stressors or be less
inclined to appraise them as highly stressful in the first
place (27). Under such circumstances, main effects are
to be expected only when stressors are rather intense,
which is not the case in our study (cf. the relatively low
means for illegitimate tasks). In line with this reasoning,
many studies have found the effects of stressors to be
qualified by resources, both external [eg, social support
(49) and internal (eg, self-esteem (50, 51)]. The current
study is the first one to show such effects for illegitimate
tasks as a stressor and for perceived health as vulner-
ability factor.

Several features of our study are likely to have con-
tributed to the finding of increased levels of cortisol,
given that research in the field has yielded rather incon-
sistent results, with some studies finding elevated, but
others reduced cortisol levels (23). Stress is typically
associated with elevated cortisol levels in proximal or
ongoing situations, such as daily experiences or, in our
case, measurement occasions (23). Furthermore, higher
levels of cortisol are to be expected later in the day,
as compared to the morning, and when the stressors
involved imply a threat to the self. Finally, intra-indi-
vidual measures are associated with elevated cortisol
levels more often than inter-individual ones (25). We
measured cortisol at noon, related them to a stressor that
constitutes a threat to the self, and analyzed our data
intra-individually.

Feeling healthy may be a rather valid proxy of allo-
static load; it has been associated with biophysiologi-
cal stress markers (30-32, 34) and has been shown to
predict mortality (52). If people feel less healthy, they
may appraise situations as more stressful and their cop-
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ing abilities may be impaired. This study is the first to
show such effects for illegitimate tasks, and the effect
persisted when controlling for inter-individual differ-
ences in illegitimate tasks and health (level 2) and for
social stressors and interruptions at both levels.

These findings have important theoretical and practi-
cal implications. The biochemical stress marker cortisol
demonstrated meaningful associations with illegitimate
tasks under conditions of relatively poor health when
both illegitimate tasks and health were assessed by
self-report; this is important in light of criticisms that
self-report measures are low in validity — a criticism
that may be overstated (16, 53). Furthermore, our results
support the assumption that the individual response to a
potentially stressful situation depends on a person’s cur-
rent state of health. Note, however, that our results refer
not to a population of patients but to working people
who are, in general, comparatively healthy. “Relatively
poor health” therefore still implies rather good health.
The mean of perceived health was 4.15 on a scale rang-
ing from 1-5; its SD was 0.68, implying that people
with relatively poor health (figure 1) had a value of
3.47. Health can be considered an important individual
resource (20); from this point of view, our results point
to the importance of resources available for coping with
stressful situations, and they suggest that — of these
resources — health should receive more attention. For
instance, interventions that improve health (through
job and organization design, and/or health behavior)
are likely to improve resilience to stress. It is conceiv-
able that the physiological stress reaction impairs self-
reported health and that health, at the same time, leads
to an altered stress reaction. Finally, our study adds to
existing knowledge through its focus on intra-individual
analyses, since we did not focus on differences between
individuals. Rather, our results imply that the same indi-
viduals have higher cortisol values during more stressful
times (as indicated by illegitimate tasks) than during
less stressful times, and only if their perceived health is
relatively poor (as compared to their estimation of their
health on average).

There are several limitations to our study. First, our
sample size was rather small, which implies limited
power and therefore an extended risk to miss a signifi-
cant effect. Furthermore, the effects are not very large;
converting the difference in predicted cortisol levels
between participants with a high (versus low) level of
illegitimate tasks into Cohen’s d statistic yields a value
of 0.32. That the effects are not stronger may be due to
the fact that our participants were rather healthy and
that we assessed cortisol assessment only once per day,
at a time where the proposed increase is likely to have
started, rather than in the evening, when it is likely to
be more pronounced. Further research should investigate
short-term effects of illegitimate tasks on cortisol release
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using several measurements across the day and employ
a longer time range (eg, several years) in order to cap-
ture cumulative effects. Also, our measure of the stress
response was occasion-specific (ie, the average of two
days during each wave of measurement); by contrast, the
wording of the illegitimate tasks measure did not refer
to the current wave of measurement but to illegitimate
tasks in general, thus creating a discrepancy in the time
frames, which may have weakened differences between
waves in illegitimate tasks and, thus, associations with
occasion-specific cortisol values. Note, however, that
our respondents knew that there would be three waves,
and the differences in illegitimate tasks between the
waves (correlations for illegitimate tasks across the three
waves ranged from r=0.54-0.71, and 37% of the total
variance in illegitimate tasks is due to changes within
participants across waves) suggest they took changes in
their work situation between waves into account. Never-
theless, referring more specifically to the time preceding
each measurement occasion (eg, “Did you lately have
work tasks to take care of...” instead of “Do you...”)
might have yielded stronger differences in illegitimate
tasks and potentially stronger associations with cortisol.

Third, we only investigated male employees due to
the fact that cortisol is highly sex-specific and depends
on the menstrual cycle and oral contraceptive usage
among females [(21, 24, 25) but see (54)]. Therefore,
conclusions can only be drawn for men. In addition,
because our response rate was not very high, we can-
not eliminate the possibility of a sampling bias (55).
Furthermore, we did not register the time of sampling
and therefore have no data on compliance with regard
to timing. Given the considerable circadian variation
in cortisol, our results might reflect timing rather than
work stress or subjective health. Having information on
the exact time of saliva sampling would have enabled us
to include it in the statistical analysis (25, 54), possibly
leading to clearer effects. Note, however, that research
assistants were present at the site, reminding partici-
pants of the saliva sampling procedure and collecting
the saliva samples personally; this procedure did ensure
that the sampling times were not too far off the intended
time. Finally, since illegitimate tasks are a relatively new
stressor concept, the amount of research conducted up
to now is limited (12, 13), so further replications of our
findings are necessary; future studies should consider
additional stress-related outcomes, potential mediating
mechanisms, and individual differences.

This study adds to the evidence concerning the HPA
stress-response and enhances knowledge regarding
illegitimate tasks. Our results indicate that the percep-
tion of illegitimate tasks increases cortisol release in
times of relatively impaired health. In terms of practical
implications, these findings underline the importance
of preventing stressful situations in general, and of
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being sensitive to the potential illegitimacy of task
assignments in particular, especially under conditions
of relatively poor health. Considering the current health
status of individuals may help to prevent loss spirals that
are characterized by increased undermining of personal
resources (such as health), which, in turn, may induce
an augmented reactivity to stressful conditions. Thus,
illegitimate tasks should be avoided, especially if health
is already relatively poor.
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