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Vilma Pluščiauskaitė1,2, Daivaras Sokas1,2,
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ABSTRACT

The paper outlines the experimental research design for investigation of the impact of
managerial behavior on employee stress. The proposed experimental research design
integrates management, bioengineering, and medical sciences. From a management
science perspective, real work situations and scenarios were created to investigate
the impact of different managerial behaviors (transformational and transactional lead-
ership styles) on employee stress in different work situations. The implications for
bioengineering and medical sciences are revealed through the research of physiolog-
ical parameters and biomarkers (cortisol, alpha amylase, and immunoglobulin A) to
determine objective stress and its dynamics. Experimental research design based on
the simulation of real situations face-to-face and the use of physiological parameters
and biomarkers in determining the objective level of stress enables obtaining strong
evidence of causal relationships by manipulating managerial behavior and different
work situations that influence employee stress. The paper argues for the value of
experimental research design in leadership and human resource management field
and provides the elaborated protocol for deeper understanding of the influence of
manager’s behavior on employee stress in different work situations.

Keywords: Managerial behavior, Employee stress, Factors of work environment, Experimental
research design

INTRODUCTION

According to the European Agency for Safety and Health at Work, 28% of
employees have health problems due to work-related stress. Research has
revealed that the manager’s behavior is one of the key factors that determines
the stress of employees at work. Moreover, managers can enhance or reduce
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both the positive and negative effects of work environment factors. However,
most of these studies follow a survey-based research approach, looking for
the link between the manager’s behavior and employee stress at work. The
scholars emphasize the shortcomings of these research methods, pointing out
that it is often impossible to determine the specific work environment factor
that caused the stress, i.e., identify the key stimulus in the set of factors of the
work environment (Carton, 2022; Lukan et al., 2022; Podsakoff et al., 2023);
in other cases, stress can be the result of work environment factors such as
poor workplace relationships or low work performance (Chen et al., 2022;
Da Costa et al., 2023); and finally, the perception of stress and its causes is
subjective (Diebig et al., 2016; Weckesser et al., 2019) and is determined by
many external and internal factors affecting the respondent at the time of
filling out the questionnaire.

Thus, emphasizing the significance of employees’ positive socio-
psychological experiences at work, the paper highlights the increasing interest
of experimental designs in human resource management studies due to a
deeper comprehension of the way the managerial behavior influences the
employee stress in a given work situation. Experimental research enables the
elimination of the limitations of survey-based research and allows for the
understanding of cause-and-effect relationship variables due to the possibil-
ity of controlling the variables and isolating the effects of one variable on
another (Eriksson et al., 2000, Cohen, 2007, Liu et al., 2023).

The paper aims to provide an experimental research design for assess-
ing the impact of managerial behavior on employee stress in different work
situations. Moreover, the proposed experimental research design seeks to
eliminate the limitations of the methodological approach of previous studies.
Diebig (2016) appealed that research was mostly based on subjective percep-
tion and assessment of stress, while future management research should use
objective biological indicators of stress. Dóci and Hofmans (2015) argued
that future research should be conducted in an experimental setting that
would allow measuring the direct effects of managerial behavior on employee
stress. An experimental research design for assessing the impact of managerial
behavior on employee stress in different work situations integrates simula-
tion of real work situations, analysis of biomarkers and physiological signals
for determining objective stress, and semi-structured interview method for
understanding subjective stress and its causes.

THE VALUE OF INTERDISCIPLINARY RESEARCH IN STUDYING THE
IMPACT OF MANAGERIAL BEHAVIOR ON EMPLOYEE STRESS

Experimental research designs are still rarely used in leadership and manage-
ment (Podsakoff and Podsakoff, 2019; Figureau et al., 2020; Fu et al., 2022).
Moreover, according to Diebig and Borman (2020), in the context of leader-
ship research, objective biological indicators of stress are lacking in current
practice. Diebig (2016) was one of the first to apply the use of hair cortisol
as a biological stress marker in the field of organizational research, empha-
sizing that this method is debatable, and that attention should also be paid to
physiological parameters such as heart rate or skin moisture. It should also



Experimental Research Design for Investigation of the Impact of Managerial Behavior 325

be noted that hair cortisol dynamics are inert and reflect the consequences
of long-term stress, so determining the true causes of stress is difficult due
to subjective assessment. A later study (Rowold et al., 2017) was also lim-
ited to examining cortisol (saliva and hair), but the results were interesting:
transformational leadership had no effect on cortisol levels, but instrumental
leadership was associated with increases in both salivary and hair cortisol
levels in the evening, which indicates an increase in stress. However, this
study also used a questionnaire survey, which summarized the experiences of
a certain period, rather than stating the events of that day, i.e. a specific stress
stimulus could not be identified. The latest medical studies (Giacomello et al.,
2020; Valentinavičius et al., 2020) recommend simultaneous examination of
three substances for the determination of stress: cortisol, alpha amylase, and
immunoglobulin A. One of the most recent studies investigating the stress
of night workers has already examined two parameters – cortisol and alpha
amylase (Briguglio et al., 2021), but these are only the first steps in applying
objectified indicators (biomarkers) for stress determination.

The problem of subjectivity can also be solved using modern physiologi-
cal signal registration and parameter monitoring technologies, which allow
to assess and monitor the individual’s physiological changes as a reaction to
certain stimuli in the work environment. A detailed analysis of 134 scien-
tific publications (Kreibig, 2010) showed that recording psychophysiological
reactions determined by the state of the autonomic nervous system was a suc-
cessful attempt to determine the level of stress. Stress markers can be reflected
in parameters of the autonomic nervous system, which can be divided into
three categories: cardiovascular, respiratory and electrodermal. In total, there
are several tens of these evaluated potential parameters, but today there is a
lack of knowledge, which ones of these parameters are the most informative
and appropriate for stress assessment. Nevertheless, the existing knowl-
edge of developing physiological signal monitoring tools and algorithms can
be used to study the impact of managerial behavior on employee stress in
different work situations. (Rapalis et al., 2017)

An Experimental Research Design for Assessing the Impact of
Managerial Behavior on Employee Stress in Different Work
Situations

The proposed experimental research design integrates management, bioengi-
neering, and medical sciences. From a management science perspective, a
qualitative study based on subjective opinion identified critical factors of
the work environment and manager’s behavior affecting employees’ socio-
psychological experiences and stress. Based on previous research, real work
situations and scenarios were created to investigate the impact of different
managerial behavior (transformational and transactional leadership styles)
on employee stress in different work situations. The implications for bioengi-
neering and medical sciences are revealed through the research of physiologi-
cal parameters and biomarkers (cortisol, alpha amylase, and immunoglobulin
A) to determine objective stress and its dynamics. Physiological signals are
recorded while wearing a multimodal bracelet and the data is synchronized
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with the critical events of the scenarios. Biomarkers are collected through
saliva tests that are conducted between scripted scenes. Experimental research
design based on the simulation of real situations face-to-face and the use of
physiological parameters and biomarkers in determining the objective level
of stress enables obtaining strong evidence of causal relationships by manip-
ulating managerial behavior and different work situations that influence
employee stress.

Sample

The experimental sample consists of employed individuals with at least one
year of working experience. Individuals who use drugs that slow the heart
rhythm or whose health condition at the time of the study is related to
an active disease affecting the heart rhythm (fever, heart rhythm disorders),
cannot participate in the experiment.

For the study of the same work environment factors it is recommended to
carry out experiments with 50 subjects. The number of 50 subjects is based
on the opinion of Cohen et al. (2007) that an experiment needs at least 15
participants, but the experiments conducted by Ledolter and Kardon (2020)
with samples of 20, 30 and 50 subjects showed that the statistical parameters
of the study’s validity improved as the sample increased.

Scenario

The main goal of the scenario is to model a situation that would allow to
determine the causal relationships between independent and dependent vari-
able(s). When investigating the impact of managerial behavior on employee
stress in different work situations, the impact of work environment factors on
employee stress is moderated by managerial behavior, i.e. managerial behav-
ior can enhance or reduce both the positive and negative effects of work
environment factors.

Figure 1: The relationship between work environment factors and employee stress,
moderated by managerial behavior.

Pre-Experimental Stage

Pre-experimental stage consists of two parts: introduction to the experiment
and preparation for the experiment. The subject is explained the purpose of
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the experiment and methods applied, and signs the consent to participate in
the experiment. They ask the follow-up questions as needed.

In the preparatory stage, a demographic and physical data questionnaire
is filled out (age, sex, height, and weight). These data are necessary for the
interpretation of physiological signals, considering the unique characteristics
of each subject. A multimodal bracelet is put on the subject, which registers
physiological stress parameters, allowing to determine short-term stress. The
bracelet is worn throughout the experiment. Finally, the subject is left to relax
for 10 minutes to normalize the physiological parameters.

Experimental Stage

The duration of the experiment is up to 60 min, and the respondent performs
the tasks provided in 2 scenarios simulating stressful stimuli. The scenarios
are composed of separate scenes in which the stimuli of the work environ-
ment are clearly identified (for instance, task delegation, salary issue, etc.).
The scenarios differ according to the manager’s behavior (transactional and
transformational leadership).

The number of scenes in different scenarios may vary depending on the
stimuli studied. Physiological signals are continuously recorded during the
performance of the tasks provided in the scenarios, and saliva samples are
taken before and after the experiment and during pauses between scenes.

Figure 2: Measurement of physiological signals and biomarkers.

Post-Experimental Stage

At the end of the task simulation, a semi-structured interview is conducted,
where the subject is asked to share his experiences, how stressful these situa-
tions were for them, what manager’s behaviors mitigated or, on the contrary,
intensified the impact of the work environment stimulus.
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CONCLUSION

The proposed experimental research design enables a study evaluating the
impact of managerial behavior on employee stress in different work sit-
uations. When simulating the manager’s behavior and work environment
stimuli, real work situations are recreated in order to find out what manage-
rial behaviors can enhance or reduce both the positive and negative effects
of work environment factors. The human body responds to stimuli and
physiological and biomarker changes can be recorded to indicate the stress
levels. The research will help to understand how the dynamics of biomark-
ers and physiological signals are related to different manager’s behaviors and
to reveal the (non-)coincidences of subjective and objective stress. Based on
the prepared empirical research design, it is possible to gain knowledge that
enables preventively reducing the stress at work due to the manager’s behav-
ior that promotes positive socio-psychological experiences and will ensure
sustainable management of human resources.
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