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The present study examines the joint roles of leadership and stressors for presenteeism

of scientific staff. Leaders may have an impact on employees’ health, both directly

through interpersonal interactions and by shaping their working conditions. In the field of

science, this impact could be special because of the mentoring relationships between

the employees (e.g., PhD students) and their supervisors (e.g., professors). Based on

the job demands-resources framework (JD-R), we hypothesized that the pressure to be

present at the workplace induced by supervisors (supervisorial pressure) is directly related

to employees’ presenteeism as well as indirectly via perceptions of time pressure. The

conservation of resources theory (COR) states that resource loss resulting from having to

deal with job demands weakens the resource pool and therefore the capacity to deal with

other job demands. Thus, we hypothesized that accumulation of work moderates the

relationship between supervisorial pressure and time pressure, such that the relationship

is stronger when accumulation of work is high compared to if accumulation of work

is low. Cross-sectional data were obtained from 212 PhD students and postdocs of

30 scientific institutions in Germany. Analysis was performed using the SPSS macro

PROCESS (Hayes, 2013). Supervisorial pressure was directly associated with higher

presenteeism of employees and indirectly through increased time pressure. Moreover,

supervisorial pressure and accumulation of work interacted to predict time pressure, but

in an unexpected way. The positive relationship between supervisorial pressure and time

pressure is stronger when accumulation is low compared to if accumulation of work is

high. It seems possible that job stressors do not accumulate but substitute each other.

Threshold models might explain the findings. Moreover, specific patterns of interacting

job demands for scientific staff should be considered in absence management.

Keywords: presenteeism, scientific staff, leadership, job demands, accumulation, moderated mediation

INTRODUCTION

It is important to analyze and limit the effects of job demands on employees’ health. This is reflected
by the objective of the German Safety and Health at Work Act (ArbSchG, 1996), that is, to secure
and protect employees’ health in the workplace through occupational health interventions. In
October 2013, an amendment of this law added the assessment of psychological stress at work
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as a duty of the employers in § 5 (ArbSchG, 1996) stressing the
importance of psychological risk factors for the health of the
employees. Also, the assessment should be based on empirical
results (§ 4 ArbSchG, 1996). The provision of these empirical
results is an import task of research in occupational psychology.
Thus, this study wants to contribute to a better understanding of
the relationship between risk factors (job demands) and health
behavior (presenteeism) in the field of scientific research. This
field is of crucial importance in the rise of information societies.
In 2014, 236,000 persons were officially employed as scientific
staff in Germany (Konsortium Bundesbericht Wissenschaftlicher
Nachwuchs, 2017), underlining that this field is of considerable
relevance.

On the one hand, a sample from this field was chosen because
the combination of job demands like unique tasks (e.g., writing
a doctoral thesis), which cannot be done by colleagues in a
case of absence (lack of replaceability), accumulation of work
and time pressure may be very specific. On the other hand,
the interactions of different types of job demands are not well
understood (van Woerkom et al., 2016), especially in terms of
relationships to health behavior like presenteeism (working while
being ill). Therefore, the results from other occupations may not
be applicable to scientific staff. In the following, we provide an
overview of job characteristics that are typical for the scientific
field.

The working conditions of scientific staff in different countries
are already well described, including the scientific staff in
Germany (Cyranoski et al., 2011). For reasons of comparability
of the job characteristics, we will focus on young scientific
professionals and exclude professors from the analyses. The
majority of these young scientific professionals may aim for a
PhD (PhD students) or may already have finished their doctor
thesis but has no professorial job (postdocs). We will analyze
PhD students and postdocs in a single group because their
job characteristics may be similar (Konsortium Bundesbericht
Wissenschaftlicher Nachwuchs, 2017). For instance, German
PhD students and postdocs are often confronted with role
conflicts and inconsistent expectations regarding participation
in research, teaching, and administration as well as increasing
workload and working hours (Kaba-Schönstein and Bonse-
Rohmann, 2011; Konsortium Bundesbericht Wissenschaftlicher
Nachwuchs, 2013). In Germany, PhD students and postdocs are
frequently present and easily accessible in their workplace. They
have a special function for the communication of their working
group, that is, the participation in administrative tasks, while
their integration in the distribution of tasks, responsibilities, and
decisions is often unclear (Stock et al., 2002).

Furthermore, Germany also lacks permanently employed,
independent instructors and scientists who are employed at a
level below full professorships. Codes of conduct in teaching and
science bind the majority of PhD students and postdocs while
their decision latitude depends on their supervising professors
(Borgwardt, 2013). In addition, structural developments and
conditions increase the complexity and dynamics within German
scientific institutions (Klinder and Fuhrmann, 2011).

In practice, the increasing demands on scientific staff
(employed below the level of full professorship) present

themselves as increasing evaluations and competitions like
teacher evaluations, a rising pressure to publish, and a heightened
proportion of research financed by third party funding (Kaba-
Schönstein and Bonse-Rohmann, 2011). This as well as the
constant need to reapply for jobs because of non-permanent
contracts results in very high quantitative and qualitative job
demands and consequently in time pressure (Semmer et al.,
1999) and accumulation of work, which describes the degree to
which work is left undone, for example, in the case of employees’
absence through sickness.

However, the exclusive description of the status quo is not
sufficient. High job demands like temporary employment have
the potential to negatively influence employees’ health (e.g.,
Waenerlund et al., 2011). At the same time, health-related
behavior is a mediator between working conditions and health
(e.g., Deery et al., 2014). Thus, it is necessary to analyze
the relationship between working conditions and health-related
behavior; in this case the health-related behavior of academic
employees, to further investigate and quantify this negative
effects on health in a specific field.

Presenteeism (a health-related behavior) is a serious issue
in the workplace. A representative study in Germany showed
that fifty percent of the employees worked at least two times
within the past 12 months while being ill. Thirty-six percent
did this even against medical advice at least once within
the past 12 months (DGB-Index Gute Arbeit GmbH, 2009).
Moreover, presenteeism has negative correlations with monetary
and health outcomes like productivity and decreased future
health (and therefore future absence from work; Taloyan et al.,
2012; Janssens et al., 2013; Miraglia and Johns, 2015). At the
same time, the pressure to be present at the workplace induced
by supervisors is positively related to presenteeism in employees
even if absence would be legitimate, for example, because of
serious illness. This pressure is primarily high in organizations
with low replaceability (e.g., in scientific organizations; Marr,
1996; Ashby and Mahdon, 2010; Henneberger and Gämperli,
2014). Also, time pressure and accumulation of work are
probable in the context of low replaceability and are positively
correlated with presenteeism (Aronsson and Gustafsson, 2005;
Demerouti et al., 2009). These direct links seem to point out
to mediating mechanisms explaining the relationship between
job demands triggering attendance pressure (e.g., supervisorial
pressure) and presenteeism (Miraglia and Johns, 2015). However,
the understanding of these mediating mechanisms (Miraglia
and Johns, 2015) and of the interactions between different job
demands (van Woerkom et al., 2016) as well as their relationship
with presenteeism is limited, especially in the scientific field.

Therefore, the first aim of this study is to examine
the relationships between specific job demands (supervisorial
pressure, time pressure, and accumulation of work) and the
health behavior of academic staff in case of illness, specifically in
the form of presenteeism. A second aim is to contribute to the
literature by clarifying how these different job demands interact
and how these interactions may be related to presenteeism in
the scientific field. The results may contribute to both, future
presenteeism research as well as the development of guidelines
for practitioners.
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We will first introduce a behavior based concept of
presenteeism. Subsequently, antecedents of presenteeism within
the context of the job demands-resources framework (JD-
R; Bakker et al., 2014) and the conservation of resources
theory (COR; Hobfoll, 2001) will be presented. Finally, we
will develop our conceptual model (Figure 1) as well as our
hypotheses. Our conceptual model states a positive direct and
indirect relationship (via time pressure) between supervisorial
pressure and presenteeism as well as a moderation of the
relationship between supervisorial pressure and time pressure
through accumulation of work.

PRESENTEEISM

Many different definitions of presenteeism are used in the
literature. For example, presenteeism is defined as excellent
attendance, working with productivity loss, or as the opposite of
absenteeism, which is the absence from work (for an overview
see Johns, 2010). However, a behavior based definition of
presenteeism (Hägerbäumer, 2011) may be preferable (Johns,
2010), for instance, “Presenteeism is the behavior of employees to
work while having symptoms of a disease” (Hägerbäumer, 2011,
p. 76).

This behavior based definition by Hägerbäumer (2011)
provides some advantages. The first advantage is that it is a
completely behavior based concept that does neither include
any antecedents (e.g., job insecurity) nor consequences (e.g.,
productivity loss) of presenteeism. Thus, antecedents and
consequences can be analyzed empirically and independently
from presenteeism, which is important for the scientific utility
(Johns, 2010).

The second advantage is that the definition by Hägerbäumer
(2011) does not include an evaluation of the behavior like
“Sickness presence, that is, going to work despite judging
one’s current state of health as such that sick leave should
be taken” (Aronsson and Gustafsson, 2005, p. 958). This is
important because presenteeism can have positive or negative
consequences. On the one hand, there may be positive
consequences of presenteeism, for instance, on psychological
diseases, chronic pain, and musculoskeletal disorders (Bödeker
and Hüsing, 2008; Howard et al., 2009). On the other hand,
research found an increasing effect of presenteeism on future
suboptimal health and sickness absences (Gustafsson and
Marklund, 2011; Taloyan et al., 2012).

A case of illness can be seen as a loss of resources and
therefore as a stressful situation (Hobfoll, 1989) requiring action
(coping strategy) to avoid further loss (e.g., due to missing
deadlines). A possible coping strategy may be presenteeism
as an attempt to maintain performance and limit detrimental
effects due to illness at work. Health status and performance
also vary because of present demands (stressors) and available
resources. If the employee is not fully recovered from recent
demands, job demands can turn into job stressors (Meijman
and Mulder, 1998). Within the JD-R (Bakker et al., 2014), job
demands can trigger a health impairing process (Bakker and
Demerouti, 2007). In stressful situations, for instance getting
the flu while facing important deadlines at work, people try to
keep up their performance (Hockey, 1993) and to avoid further
loss of resources, an attempt which requires physical and/or
psychological effort (Hobfoll, 1989; Bakker and Demerouti,
2007). According to the COR theory (Hobfoll, 1989) people
draw on other resources like their health, wellbeing, or social
capital in stressful situations, in order to avoid a net loss of
resources (coping). Because coping is always associated with
the use of appreciated resources, coping can initiate a vicious
circle of loss and negative net investments for persons with
already small repertoires of resources. They therefore try to
avoid the loss until all resources are used up (Hobfoll, 1989).
Thus, a careful consideration between costs (invested resources)
and anticipated benefits (maintaining potentially or actually
threatened resources) has to take place (Hägerbäumer, 2011).
In fact, job demands may be related to organizational outcomes
like presenteeism through strain (Bakker and Demerouti, 2007;
Demerouti et al., 2009; Thun and Løvseth, 2016) and impaired
health (Miraglia and Johns, 2015).

Presenteeism and Job Demands in the
Scientific Field
Presenteeism may have negative consequences for the health
of employees (Taloyan et al., 2012; Janssens et al., 2013) and
organizational outcomes like productivity (Johns, 2010). Thus, it
is important to analyze under which conditions employees are
more inclined to show presenteeism as a coping strategy. For this
purpose, the relationships between presenteeism and important
job demands in the scientific field, namely supervisorial pressure,
accumulation of work, and time pressure, were analyzed
(conceptual model in Figure 1).

FIGURE 1 | The conceptual model for presenteeism, including the respective hypotheses.
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Supervisorial Pressure
Coping (e.g., presenteeism) takes place in a social and cultural
context and interacts with it (Hobfoll et al., 1994; Buchwald and
Hobfoll, 2013). Thus, PhD students and postdocs may take into
account the behavior of their leader when deciding to come to
work or stay at home in case of illness. These decisions could
be specific for the scientific field, because of the supervisory
mentoring relationship between the leader (e.g., professor) and
the PhD students and postdocs.

Leaders in science may be not only supervisors but mentors
to the PhD students and postdocs. Relationships of mentors
and mentees can be close personal relationships providing
vocational and psycho-social support (Scandura, 1998) and
thus, are positively correlated with personal and career-related
outcomes for both parties like reduced psychological strain
and increased scholarly performance (Green and Bauer, 1995;
Eby et al., 2013). However, if the immediate supervisor is also
the mentor (e.g., professors for PhD students), dysfunctional
mentoring relationships may be possible through greater control
over assignments and assessments of the mentee by the mentor
(Scandura, 1998). The decision to work while being ill, for
example, has an impact on both, the PhD students and on their
professors. The PhD students may have non-permanent jobs and
for this reason deadlines to do their doctoral theses. Also, nobody
else can write the doctoral theses. Thus, work would accumulate
if the PhD students stay at home while being ill and time pressure
would increase. Moreover, the professors may have an interest in
successful joint publications with the PhD students to enhance
their standing. Explicit (e.g., through a serious conversation)
or implicit (e.g., nonverbal signs of dislike) pressure from the
professors to be present at the workplace could arise. Such
dysfunctional relationships (including supervisorial pressure)
can result in higher levels of stress (Feldman, 1999) and increased
presenteeism in employees (of a medical insurance business)
even if absence was legitimate, for example, because of a serious
disease (Ashby and Mahdon, 2010). This pressure is primarily
high in organizations with low replaceability (e.g., in scientific
organizations; Marr, 1996; Henneberger and Gämperli, 2014).
Therefore, we assume that supervisorial pressure is positively
related to presenteeism.

Time Pressure
Time pressure is one of the most stated reasons for presenteeism
(Aronsson and Gustafsson, 2005; Hansen and Andersen, 2009;
Henneberger and Gämperli, 2014). Also, time pressure is a
serious job demand in the scientific field (Semmer et al., 1999).
It can be a result of quantitatively and qualitatively very high
working demands and appears in the form of a very high
workload and/or pace of work (Semmer et al., 1999). High
quantitative job demands (time pressure, among others) are
related to health indicators like fatigue and headache (Nixon
et al., 2011) as well as health behavior like absenteeism (Bakker
et al., 2003) and presenteeism (Demerouti et al., 2009).

In addition, we assume that time pressure can explain
the link between leadership and employees’ health (behavior).
This is theoretically supported by the JD-R model (Bakker
and Demerouti, 2007), which states that employees’ health

is affected by provided job resources (e.g., job control) and
imposed job demands (e.g., workload; Bakker et al., 2003, 2005).
Job demands can trigger a health impairing and therefore
presenteeism provoking process via job strain (Demerouti et al.,
2009; Miraglia and Johns, 2015) and changed perceptions
of the working environment (Zapf et al., 1996), whereas
job resources may have motivational character (Bakker and
Demerouti, 2007). Indeed, positive supervision can positively
influence employees’ well-being and task performance as well
as negatively influence employees’ depression via enhanced
(perceived) work characteristics like role clarity, autonomy
(partial mediations; Picocolo and Colquitt, 2006; Nielsen et al.,
2008), and decreased job insecurity (full mediation; Rigotti
et al., 2014). Negative supervision may be positively related to
stress and negative affectivity as well as negatively with well-
being (Schyns and Schilling, 2013), which can be explained by
increased emotional demands (partial mediation; Holstad, 2014)
and decreased autonomy (partial mediation; Rooney et al., 2009).
Thus, the link between supervision and employees’ health can be
(partially) explained by (perceived) work characteristics, which
could include time pressure. Although Rigotti et al. (2014) found
no effect of leadership styles on workload after controlling for
the workload baseline, we assume that supervisorial pressure is
positively related to (perceived) time pressure. In addition, we
expect a remaining positive relationship between supervisorial
pressure and presenteeism because leadership can be directly
related to employees’ health (Schyns and Schilling, 2013)
even if mediators are considered (Rigotti et al., 2014). In
summary, supervisorial pressure may be partially associated with
presenteeism of PhD students and postdocs via time pressure
(Figure 1).

Hypothesis 1: Time pressure partially mediates the positive
relationship between supervisorial pressure and presenteeism.

Accumulation of Work
As described above, the accumulation of work is an important
issue in the scientific field and can be seen as a job demand
which may be positively related to presenteeism. Henneberger
and Gämperli (2014) postulate that employees are afraid of
accumulation of work through absence and accordingly it is
a frequently stated reason for presenteeism. The work of PhD
students and postdocs (e.g., dissertations, publications) is highly
specific. For this reason, the academic field has a lack of
replaceability and a high risk of accumulation of work while
being absent (e.g., because of illness). For example, Johns (2010)
stated that replaceability is a decisive factor for the accumulation
of work and thus an important resource within the context of
a high workload. However, Böckerman and Laukkanen (2009)
found no relationship between replaceability and presenteeism.
Aronsson and Gustafsson (2005) showed that employees have
low presenteeism scores if the proportion theymust take up again
on return is small. Primarily organizations with lean structures
and difficulties to find agency at short notice (e.g., scientific
organizations) have a lack of this resource (replaceability). The
inconsistent results may be further explained by additional
circumstances like time pressure or workload.
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In the context of a lack of replaceability or staff shortage,
accumulation of work may relate to time pressure. The more
work is left undone (e.g., through absence), the more work has
to be taken up and time pressure arises. To our knowledge
there are no studies showing this relationship in the academic
field, however, there are studies with nurses. Papastavrou
et al. (2014) found that the workload of nurses is one of
the reasons for rationing (work left undone). Also, Castner
et al. (2014) showed that over one third of the variation in
missed nursing care (any aspect of required patient care that
is omitted or delayed) can be explained by the unit context,
that is, the workload at the unit level related to the amount
of missed nursing care. This is in line with Al-Kandari and
Thomas (2009), who found a positive correlation between
increased workload (frequency of tasks) and incompletion of
activities during the shift. Elements of care rationing were,
for example, patient ambulation, turning, hygiene, mobility,
and development and updating of nursing care plans resulting
in, for instance, patient falls, pressure ulcers, and nosocomial
infections (Papastavrou et al., 2014). One could argue that
these results of rationing lead to even more workload and time
pressure as the above mentioned incidents go along with even
more caring needs and consequently work accumulation. The
findings for medical staff may be transferable to academic staff
because of similarities in the working conditions, that is, lack
of replaceability and time pressure. In summary, a reciprocal
relationship between accumulation of work and time pressure
seems to be probable.

It may be possible that job demands interact with each
other. The consideration of concurrent demands, which increase
the probability for negative outcomes through one specific
stressor, is well established in the broader stress literature
(Lavee et al., 1987). However, according to van Woerkom
et al., 2016) the interaction between different types of job
demands and the effect of said interaction is not well analyzed.
This would imply an underlying assumption that job demands
have additive effects, but an intensified effect is plausible
within the context of COR (Hobfoll, 2001), because it states
that resource loss resulting from dealing with a job demand
weakens the resource pool and therefore the capacity to
deal with another job demand (vicious circle). Support is
provided by psychophysiological research which shows that
accumulating demands strain the capacity to cope with these
demands and therefore increase the risk for serious disorders
through changes in, for instance, health-related behavior (e.g.,
exercise patterns; Cohen and Wills, 1985), physical functions
like immunosuppression and elevated blood pressure as well
as cognitive aspects like cumulative fatigue (Cohen et al.,
1986). Concerning cumulative fatigue, a positive relationship
between perceived workload and (physical and cognitive) fatigue
was shown (Myles, 1985; Byström et al., 2004), providing
evidence for changes in perceptions of work characteristics
moderated by accumulating demands.Moreover, the relationship
between emotional demands and absenteeism strengthened with
increasing (perceived) workload (van Woerkom et al., 2016),
offering further evidence for an interaction between different job
demands.

In summary, supervisorial pressure, time pressure, and
accumulation of work may be related to higher presenteeism
scores. Leadership and accumulation of work seem to be related
to time pressure. The job demands supervisorial pressure and
accumulation of work may relate to time pressure not additively
but multiplicatively (Figure 1). Therefore, the strength of the
predicted mediation (Hypothesis 1) of the relationship between
supervisorial pressure and presenteeism (through time pressure)
should be conditionally influenced by accumulation of work
(first stage moderated mediation). We propose that the indirect
effect (Hypothesis 1) is stronger if accumulation of work is high
compared to if accumulation of work is low.

Hypothesis 2: Accumulation of work moderates the positive
relationship between supervisorial pressure and time pressure
such that the relationship is stronger if accumulation of work
is high compared to if accumulation of work is low.

METHOD

Sample and Procedure
Representatives of 30 German universities and research
institutions agreed to invite all their PhD students and postdocs
via mailing lists to our study. Unfortunately, the exact number of
contacted persons was not available. However, 415 PhD students
and postdocs followed the invitation and completed the online
questionnaire.

Participants who answered less than 90% of the items
were excluded from the analysis. Further, participants with
missing values within the mediator (time pressure) and
moderator (accumulation of work) variables as well as
independent (supervisorial pressure) and control variables
were removed list wise. The 33 participants who indicated
that they had not been sick within the last 6 months were
excluded. The final sample size is 212 participants, including
139 PhD students, 70 postdocs and 3 persons who did
not indicate their academic degree (127 women and 85
men with ages ranging from 24 to 64 years, M = 31.4,
SD= 6.18).

We used t-tests to compare the analyzed sample with the
excluded participants. They did not show any difference except
that the analyzed sample contained a higher percentage of
women [t(338) = 2.64] and reported worse health status [t(61) =
−5.07], more irritation [t(63) = −2.93], and higher supervisorial
pressure to attend while being ill [t(76) = 3.99, all p < 0.01]
than the excluded participants. This could be explained by the
exclusion of 33 participants, who indicated that they had not been
sick within the last 6 months.

The online questionnaire was created with the software EFS
Survey 10.5 (Questback Gmb, 2015). It comprised a total of 155
items and was completed on average within 30min.

For all translated items the translation model recommended
by Brislin (1986) was used, that is, the source was translated to
the target language by a bilingual person and another bilingual
person blindly translated back to the source. This process was
repeated until there was no difference between the original source
and the back translated version anymore.
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Measures
Presenteeism
Presenteeism was measured with the 6-item presenteeism scale
by Hägerbäumer (2011). The participants received the following
instruction: “Please indicate how often you have shown the
following behaviors in the last 6 months.” This time frame was
chosen over the common time frame of 12 months (Johns, 2010)
to minimize recall problems. An item was for example “I worked
although my doctor advised me not to do it.” On a 5-point Likert
scale ranging from 1 (never in case of illness) to 5 (very often
in case of illness) participants indicated how often they showed
the described behavior. Participants also had the possibility to
indicate that they had not been sick within the last 6 months. The
presenteeism scale had a reliability of α = 0.90. Factor analysis
supported one component.

Supervisorial Pressure
Perceived supervisorial pressure to attend in the case of illness
was measured with a German translation of the following
statement: “I feel under pressure from senior managers to come
into work when I am unwell” (Ashby and Mahdon, 2010).
Participants responded on a 7-point Likert scale ranging from 1
(strongly disagree) to 7 (strongly agree).

Time Pressure
Time pressure was measured with the Instrument zur
stressbezogenen Tätigkeitsanalyse [instrument for stress-related
job analysis] (ISTA; Semmer et al., 1999). The 5-item subscale
comprises questions concerning the pace of work and the
workload. For example, an item is “How often do you have to
work at a high pace?” Participants indicated their responses on
a 5-point Likert scale ranging from 1 (never/seldom) to 5 (very
often). The reliability was α = 0.85.

Accumulation of Work
Accumulation of work was measured with a translated version
of an item used by Aronsson and Gustafsson (2005): “If you are
absent from work for up to a week, what proportion of your
tasks do you must take up again on your return?” Participants
indicated their responses on a 4-point Likert scale ranging from
1 (none or only a small proportion) to 4 (virtually all).

Control Variables
We assessed control variables potentially related to presenteeism,
that is, sex (inconsistent correlations; dichotomously, 0 =

male, 1 = female) and age (trend toward negative correlation;
continuously; Bödeker and Hüsing, 2008; Hansen and Andersen,
2009; Badura et al., 2010), as well as type of employing
institution, type of researched subject, academic degree, duration
of employment in the occupation and at the current institution,
relationship status, number of children below the age of 18,
responsibility for the financial status of one’s household, difficulty
to pay bills, health status, chronic disease, health status compared
to other people, and irritation.

Aspects related to presenteeism are the specific sector
(Henneberger and Gämperli, 2014), the duration of employment
(Jourdain and Vézina, 2014), and the professional status
(Henneberger and Gämperli, 2014). Some occupational groups,

for instance in the education and in the care and welfare
sector (Aronsson et al., 2000) and employees with higher
responsibilities (Bierla et al., 2013) show higher rates of
presenteeism than others. The combination of high job demands
and low resources seems to be a good predictor of presenteeism
only in the first ten years under these job characteristics (Jourdain
and Vézina, 2014). Therefore, the type of the institution, subject,
academic degree, and the duration of employment in the current
occupation as well as at the current institution were included
as control variables. The type of the employing institution was
measured with the item “Please indicate the type of the institution
you are working for right now.” Participants chose between the
response options university, university of applied science, research
institution, and other. The subject was measured with the item
“Please indicate your current subject.” The response options
were science and engineering, humanities and social sciences,
and jurisprudence. The academic degree was measured with
the dichotomous item “Please indicate your professional status”
and the response options postdoc (0) and PhD student (1). The
duration of employment in the current occupation and at the
current institution were measured continuously with the items
“How many years/months have you worked in your current
occupation?” and “How many years/months have you worked at
your current institution?” Participants indicated the number of
years and months in an open answering format.

Moreover, there is evidence for a positive correlation between
presenteeism and financial and family responsibilities and
conflicts (Hansen and Andersen, 2009; Johns, 2011; Bierla et al.,
2013; Henneberger and Gämperli, 2014). Relationship status was
measured with the item “Do you live together with a spouse or
a partner?” which could be answered with either yes (1) or no
(0); number of children was measured with the item “How many
of your children below the age of 18 live in your household?”
The participants answered via a free text field. Responsibility
for the financial situation of the family was measured with the
item “What percentage of the household income do you have
to contribute?” The participants responded on a 4-point Likert
scale with the response options single-earner (100%),main earner
(more than 50%), joint earner (ca. 50%), and additional earner
(less than 50%) coded as 1, 2, 3, and 4, respectively. Furthermore,
difficulty to pay bills was measured with the item previously used
byAronsson andGustafsson (2005) “Over the previous 6months,
have you had difficulties in handling ongoing expenses for food,
rent, and bills?” Participants responded on a 4-point Likert scale
with the response options never over the last 6 months, a couple
of times over the last 6 months, a couple of times over the last 3
months, and every month, coded as 0, 1, 2, and 3, respectively.

Furthermore, presenteeism is clearly positively correlated
with the health status (Aronsson and Gustafsson, 2005;
Hansen and Andersen, 2009; Henneberger and Gämperli, 2014).
Thus, health status, chronical disease, health status compared
to other people, and irritation (Mohr et al., 2005) were
measured as controls. Health status was measured by the
item previously used by Güther (2009) “How do you describe
your general health?” Participants responded on a 5-point
Likert scale ranging from 1 (excellent) to 5 (bad). Chronic
disease was assessed with the dichotomous item by Güther
(2009) “Do you suffer from a chronic disease because of
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which you need medical advice or take medications frequently,
at least once in every three months?” with the response options

yes (0) and no (1). Health status compared to other people
was measured with the item by Güther (2009) “If you compare
yourself with people of your age and your sex, how would you
self-assess your disease susceptibility?” Participants responded
on a 4-point Likert scale ranging from 1 (less susceptible) to 4
(much more susceptible). Finally, irritation was measured with
the 8-item irritation scale by Mohr et al. (2005). An item was
for example “Even at home I often think of my problems at
work.” The participants responded on a 7-point Likert scale
ranging from 1 (strongly disagree) to 7 (strongly agree). The
internal consistency of the irritation scale was excellent (α =

0.90). Although factor analysis supported the two components
(i.e., cognitive and affective) postulated by Mohr et al. (2005), we
used a single irritation score.

Analysis
For the examination of the hypotheses the SPSS macro
PROCESS and the model template seven (Hayes, 2013) was
used. Only control variables with a significant correlation with
the dependent variable (i.e., presenteeism) were included in the
analyses (Spector and Brannick, 2011). Prior to the regression
analysis, all variables except for the dependent variable were
standardized as the scales do not have a natural zero point and do
have different units of measurement (Cohen et al., 2003). Indirect
effects and conditional indirect effects based on bootstrapped
confidence intervals were used. If the upper and lower level of the
confidence intervals do not include zero, the effects are significant
at the 95% significance level.

RESULTS

Descriptives, reliabilities, and correlations between the variables
are presented in Table 1. Four control variables were significantly
related to presenteeism (i.e., sex, difficulties to pay bills, health
status, irritation) and were thus included in the regression
analyses (see Table 1).

Irritation was the only control variable significantly related
to time pressure (B = 0.15, SE = 0.06, p < 0.05; Table 2) and
presenteeism (B = 0.23, SE = 0.07, p < 0.01). Sex, difficulties
to pay bills, and health status were not significantly related to
time pressure nor presenteeism. Supervisorial pressure (B= 0.49,
SE = 0.06, p < 0.01) was significantly positively related to time
pressure. Both, supervisorial pressure (B = 0.32, SE = 0.07, p <

0.01, direct effect) and time pressure (B = 0.28, SE = 0.07, p <

0.01) were significantly positively related to presenteeism.
In line with Hypothesis 1, time pressure partially mediated

the positive relationship between supervisorial pressure and
presenteeism (B= 0.14, SE= 0.04, p < 0.05; indirect effect). The
model explained 38.5% of the variance. Therefore, Hypothesis 1
was supported.

Hypothesis 2 postulated that accumulation of work moderates
the positive relationship between supervisorial pressure and time
pressure such that the relationship is stronger if accumulation
of work is high compared to if accumulation of work is low
(first stage moderated mediation). Accumulation of work (B =

0.16, SE = 0.06, p < 0.05) was significantly positively related
to time pressure. Contradicting Hypothesis 2, the interaction
between supervisorial pressure and accumulation of work was
significantly, but negatively related to time pressure (B = −0.16,
SE = 0.07, p < 0.05). The effect of supervisorial pressure
on time pressure is weaker if accumulation of work is high
(Figure 2).

As additional information, the conditional indirect effect of
supervisorial pressure on presenteeism (through time pressure)
with its continuous lower (−1 SE) and upper bounds (+1 SE) are
displayed for three different levels of accumulation of work, that
is, for themean, for one SD below themean and for themaximum
obtained value (as one SD above the mean was outside the range
of data; Figure 3).

The conditional indirect effect was positive, significant, and
strongest when accumulation of work was low (B = 0.18, SE =

0.06, p < 0.05). For accumulation of work equal to its mean (B
= 0.14, SE = 0.04, p < 0.05) and high levels of accumulation
(B = 0.11, SE = 0.03, p < 0.05) the conditional indirect effect
weakened. The index of moderated mediation was significantly
negative (B = 0.05, SE = 0.02, p < 0.05; Table 2). In summary,
the data do not support Hypothesis 2, that is, accumulation of
work moderates the positive relationship between supervisorial
pressure and time pressure such that the relationship is weaker
(not stronger) if accumulation of work is high compared to if
accumulation of work is low (first stage moderated mediation).

The results of the hypotheses’ tests by regression analyses
are essentially the same when tested without control variables
(respective tables upon request from the authors).

DISCUSSION

With this study, we contribute to the understanding of
psychological risk factors at work in order to help secure and
protect employees’ health. Job demands can be risk factors
because they can lead to negative outcomes, such as increasing
health problems (Schaufeli and Taris, 2014). Thus, the first aim
of this study was to examine the relationships between specific
job demands and the behavior of academic staff in case of illness,
that is, presenteeism. The results of this study support that
both, supervisorial pressure and time pressure have a positive
relationship with presenteeism in the scientific field. This is
in line with the findings by Ashby and Mahdon (2010) and
Demerouti et al. (2009). Moreover, the data provide evidence
for an indirect relationship between supervisorial pressure and
presenteeism via time pressure (Hypothesis 1). High levels of
supervisorial pressure are related to higher time pressure, which
in turn is related to higher levels of presenteeism. These findings
are in line with previous findings, which found that supervisors
have an influence on employees’ (perceived) work characteristics
(Picocolo and Colquitt, 2006; Nielsen et al., 2008; Rooney et al.,
2009; Holstad, 2014; Rigotti et al., 2014) and that workload is
related to health indicators like fatigue and headache (Nixon
et al., 2011) as well as health behavior like absenteeism (Bakker
et al., 2003) and presenteeism (Demerouti et al., 2009). Thus,
this study may support the application of findings about negative
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TABLE 2 | Indirect and conditional indirect effects on presenteeism (through time

pressure).

Predictor Time Pressure Presenteeism

B (SE) B (SE)

Control variables

Sex −0.07 (0.06) −0.00 (0.06)

Difficulties to pay Bills 0.01 (0.06) 0.02 (0.06)

Health Status 0.04 (0.06) 0.03 (0.06)

Irritation 0.15 (0.06)* 0.23 (0.07)**

Independent variables

Supervisorial Pressure (X ) 0.49 (0.06)** 0.32 (0.07)**

Time Pressure (M) 0.28 (0.07)**

Accumulation of Work (W) 0.16 (0.06)*

X × W −0.16 (0.07)*

Constant 0.03 (0.06) 2.36 (0.06)**

R2 0.38** 0.39**

Bootstrap indirect effect

on Presenteeism

(through Time Pressure)

B (SE) LL 95% CI UL 95% CI

Time Pressure 0.14 (0.04)* 0.07 0.22

Conditional indirect

effects on Presenteeism

(through Time Pressure)

at three levels of

Accumulation of Work

B (SE) LL 95% CI UL 95% CI

Accumulation of Work

−I SD (−1.00) 0.18 (0.06)* 0.09 0.31

M (0.00) 0.14 (0.04)* 0.07 0.22

+ I SD (0.58)a 0.11 (0.03)* 0.05 0.19

Index of moderated

mediation

−0.05 (0.02)* −0.10 −0.01

N = 212. LL, Lower limit; CI, confidence interval; UL, upper limit. Unstandardized

regression coefficients are reported. Bootstrap sample size = 1.000.
aMaximum obtained value (one SD above the mean was outside the range).

*p < 0.05; **p < 0.01.

supervision, time pressure, and presenteeism from occupations
like facilitymanagement, banking, auditing, education, and social
services to the scientific field.

The second aim of this study was to contribute to the
clarification of how different job demands interact and how
these interactions may be related to presenteeism in the scientific
field. Although well established in the broader stress literature
(Lavee et al., 1987), the effect of concurrent demands, which
increase the probability for negative outcomes through one
specific stressor, is not well researched in professional contexts.
Our data provide support for a multiplicative rather than additive
interaction of supervisorial pressure and accumulation of work
for time pressure. This interplay between the three job demands
is related to presenteeism, but in an unexpected way. We argued
for a strengthened conditional indirect relationship between
supervisorial pressure and presenteeism (via time pressure) if
accumulation of work is high. An intensification is plausible
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FIGURE 2 | Plot of the two-way interaction effect of Accumulation of Work

and Supervisorial Pressure on Time Pressure for three different levels of

Accumulation of Work, that is, for the mean, for one SD below the mean and

for the maximum obtained value (as one SD above the mean was outside the

range of data).

FIGURE 3 | Conditional indirect effect of Supervisorial Pressure on

Presenteeism (through Time Pressure) with its continuous lower (−1 SE) and

upper bounds (+1 SE; in dotted lines) at three levels of Accumulation of Work,

that is, for the mean, for one SD below the mean and for the maximum

obtained value (as one SD above the mean was outside the range of data).

within the context of COR (Hobfoll, 2001), because it states
that resource loss resulting from dealing with a job demand
weakens the resource pool and therefore the capacity to deal
with another job demand. Also, van Woerkom et al. (2016)
showed for employees of a Dutchmental health care organization
that the relationship between one job demand and negative
outcomes (absenteeism) strengthened with another increasing
work demand. However, our results show that the conditional
indirect effect of supervisorial pressure on presenteeism is
actually weakened if accumulation of work is high. In other
words, in case of high accumulation of work the supervisorial
pressure had only a minor association with presenteeism
compared to in a situation with low accumulation of work

in our study. It seems possible that job demands do not
accumulate but substitute each other in the scientific field.
Thus, future research is necessary to clarify which findings
of interacting job demands in other occupations can be
applied to scientific staff. Comparative studies between different
occupations may give interesting insights into the complex
processes of presenteeism.

Our findings may reflect a substitution effect, that is,
substitutes for leadership “will not only tend to affect which
leader behaviors (if any) are influential, but will also tend
to impact the criterion variable” (Kerr and Jermier, 1978,
p. 395). Within the leadership substitutes theory (Kerr
and Jermier, 1978), situational (e.g., intrinsically satisfying
tasks), individual (e.g., indifference toward rewards), and
organizational characteristics (e.g., organizational formalization)
can undermine the effect of leadership behavior (Podsakoff
et al., 1993; Yagil, 2002). Thus, if the task itself requires
frequent attendance, a strict controlling supervisor may
be unnecessary. Therefore, accumulation of work may
substitute supervisorial pressure and reduce its relationship
with time pressure among scientific staff. Also, individual
characteristics of PhD students and postdocs, like intrinsic
interest in the task, may have an impact. If the task itself
is satisfying, supervisorial pressure may be unnecessary
to foster the attendance. One indicator may be the low
average of supervisorial pressure (M = 2.80, SD = 1.80, on
a seven-point scale). Taking into account the motivational
potential of the tasks is a very interesting avenue for future
research.

Another interesting issue is the concept of presenteeism for
scientific staff itself: supervisors may care less whether their
staff attends work though being ill, as long as the work is done
anyways. Supervisors may expect their staff to work from home
in case of illness, thus presenting a challenge for the notion and
measurement of presenteeism in the scientific field but also to the
many other kinds of jobs where people may work from home.
Accounting for this issue is central to the future research of
antecedents and consequences of presenteeism.

Overall, our study contributes to a better understanding of the
interplay of leadership, job demands and the behavior in case of
illness among scientific staff by considering interactions between
different types of job demands and leadership.

Although highly speculative, threshold models following
social exchange theories, such as Adams’s (1965) equity theory,
may explain the results. Adams postulates that people strive
for equity, that is, a balanced relationship between their efforts
(e.g., working performance) and benefits (e.g., good working
conditions) in social contexts. This evaluation includes the
comparison of the experienced ratio of efforts and benefits either
with a desired reference or with the ratio of significant others.
Thereby, equity theory implies the existence of a threshold for
reactions toward changes of the ratios. A threshold is passed if the
own ratio is significantly different from the ratio of a significant
other (e.g., a colleague).

This concept is also known in the literature about
psychological contract breach. Rousseau and Tijoriwala
(1998) define psychological contracts as “an individual’s belief
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in mutual obligations between that person and another party,
such as an employer (either a firm or another person). This
belief is predicated on the perception that a promise has been
made and a consideration offered in exchange for it, binding
the parties to some set of reciprocal obligations” (p. 679). Thus,
contract breaches are perceptions by persons that obligations
in this exchange process have not been met (Rousseau, 1995).
People evaluate if changes in these obligations are in their
“zone of acceptance” (Rousseau, 1995, p. 148). If the change is
important enough, that is, if the breach is outside the zone of
acceptance, people may respond to it, for instance, with quitting
their jobs. Although first signs of psychological contract breach
do not seem to affect the attitudes of the employees, responses
suddenly take place when a threshold is reached (Rigotti,
2009).

It is possible that academic staff evaluates its efforts and
benefits ratio in a case of illness. Thus, specific levels of a job
demand (e.g., supervisorial pressure) may relate to specific levels
of perceived time pressure, that is, to perceived high levels of time
pressure and therefore to show high levels of presenteeism while
one job demand is increased (Hypothesis 1). Our data may show
that high levels of supervisorial pressure are related to highest
levels of time pressure, such that a threshold is reached. Thus, if
another job demand is increased additionally (e.g., accumulation
of work) the strain through these job demands seems to surpass
this threshold and the perceived time pressure does not increase
anymore (Figure 2). Therefore, the relational pattern between
job demands and perceived time pressure might change, namely,
the positive relationship between a single job demand and time
pressure is weakened.

Limitations
The main limitation is the cross-sectional design of this study,
which does not allow us to deduce causal relationships between
the examined variables. For this purpose, longitudinal research
designs would be necessary. However, the theoretical model COR
and empirical studies support the expected causal direction of
the examined relationships. The estimates for the relationships
between the variables in this study should be interpreted with
caution because of common method bias. However, self-reports
may be appropriate to measure the work characteristics in
this study as they are operationalized as perceived working
conditions. Moreover, self-reports of presenteeism should be
valid. Presenteeism is a subjective response to a state of feeling
unwell while this state may be best assessed by the persons
themselves. Therefore, self-reports should theoretically be the
best measurement method (Conway and Lance, 2010). We also
acknowledge that mediation analysis based on cross-sectional
data is not recommended and thus, our findings have a rather
exploratory character. The findings call for a longitudinal
replication.

The unique sample of scientific staff and accordingly the
special supervisory mentoring relationships in the scientific
field suggest caution before generalizing our findings to other
occupations and fields. However, the role of supervisors beyond
the scientific field, for instance, in industrial settings where PhD
students are likely to be employed in research and development

may include mentoring functions. Within such settings our
results may be transferable to occupations with comparable
working conditions like high specializations, lack of replaceability
and time pressure.

Finally, limitations regarding the measurement have to be
considered. Supervisorial pressure and accumulation of work
were measured with single items and therefore recall problems,
social desirability, and the reliability of the measurement are
potential limiting factors. However, these items were used
because of economic reasons and for the comparability of the
results with the studies by Ashby and Mahdon (2010) as well as
Aronsson and Gustafsson (2005).

Future Research
To confirm the findings of this study and to overcome its
limitations, more studies are needed addressing the following
issues. At first, future studies, especially longitudinal studies
should consider indirect effects between different job demands
and their potential interactions in explaining presenteeism. Thus,
the interplay of job demands and the behavior in case of illness
will become more transparent and causal links can be examined.

Secondly, there is a high variety of working conditions for
PhD students and postdocs because of factors like different
sources of funding, such as scholarships, third party funding,
or regular employment at research institutions. Thus, further
research should aim to better differentiate within the academic
staff and to providemore representative data of PhD students and
postdocs.

Another issue relates to gender equality and its legal
regulations in different countries, for instance, paid maternal
leave. In this study sex has no lasting influence on presenteeism.
One reason could be the relatively strong legal protection of
parents in Germany and thus, a comparatively smaller amount
of additional pressure in a case of pregnancy. However, future
research in other legal systems should consider gender issues as
sources of attendance pressure.

The fourth issue addresses the measurement of presenteeism.
Usually, a single item asking for the recall of presenteeism within
a specific time frame is used to measure presenteeism. This
can lead to measurement problems like social desirability. In
this study, we therefore used a multi-item scale to overcome
these problems. Future studies should also use multi-item
measurements. The development of such a multi-item measure
for English-speaking samples or the translation of the existing
German scale by Hägerbäumer (2011) would be desirable.
Recall difficulties represent another problem when assessing
presenteeism. Therefore, future research might use alternatives
to retrospective self-report like diary studies. Also, ever more
employees are technically able to work from home, thus calling
for a conceptual integration of the issue of “working while ill, at
home.”

The fifth issue is related to the highly speculative explanation
of the findings with threshold models. In the future, researchers
should rethink the existing theories of presenteeism and should
develop a more dynamic paradigm to analyze the processes
leading to presenteeism.
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Practical Implications
The observed relationship between supervisorial pressure to
attend and presenteeism are an indicator of the impact of
leadership and attendance policies on presenteeism in the
academic field. The perceived behavior of supervisors seems to
be related to the health behavior of their PhD students and
postdocs, both directly and through variables like perceived
time pressure. Supervisors should keep this in mind in order
to avoid misguided attendance, which might be harmful in
the long term (Taloyan et al., 2012; Janssens et al., 2013).
Moreover, scientific organizations are already characterized by
high specialization of the employees and therefore by a lack of
replaceability, time pressure, and accumulation of work. Thus,
regarding the findings of this study, additional pressure to attend
by supervisors is not useful to increase the attendance of PhD
students and postdocs. On the contrary, supervisors should
consider their behavior as job resource to enhance the health of
their employees and consequently their performance. The effects
of supportive leadership on employees’ health, like lower back
pain (Torp et al., 2001; Elfering et al., 2002), general health,
wellbeing, and cases of illness (Kuoppala et al., 2008) as well as
presenteeism (Caverley et al., 2007; Miraglia and Johns, 2015)
support this.

Conclusions
This study showed the job demands time pressure and
supervisorial pressure to be positively related to presenteeism
in the academic field. In addition, supervisorial pressure and
presenteeism were indirectly related via time pressure, which
conditionally changes for different levels of accumulation
of work. Thus, if accumulation of work is high additional
supervisorial pressure has only a minor association with
presenteeism. The results illustrate the value of rethinking
the existing theories of presenteeism, especially in terms of
indirect relationships between different job demands and their
potential interactions in explaining presenteeism. Furthermore,
practitioners should revise attendance policies in the academic
field.
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