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Abstract Directing disaster operations represents a major
professional challenge. Despite its importance to health and
professional performance, research on stress in crisis
management remains scarce. The present study aimed to
investigate self-reported stress and psychophysiological
stress responses in crisis managers. For this purpose, 30
crisis managers were compared with 30 managers from
other disciplines, in terms of self-reported stress, health
status and psychophysiological reactivity to crisis-related
and non-specific visual and acoustic aversive stimuli and
cognitive challenge. Crisis managers reported lower stress
levels, a more positive strain-recuperation-balance, greater
social resources, reduced physical symptoms, as well as
more physical exercise and less alcohol consumption. They
exhibited diminished electrodermal and heart rate respon-
ses to crisis-related and non-specific stressors. The results
indicate reduced stress and physical complaints, dimin-
ished psychophysiological stress reactivity, and a healthier
life-style in crisis managers. Improved stress resistance
may limit vulnerability to stress-related performance
decline and facilitate preparedness for major incidents.
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Introduction

Major incidents are characterized as sudden events,
affecting large numbers of people, which overwhelm local
health care and infrastructure and have a serious immediate
and long-term impact on human welfare, public health and
the environment. Major incidents encompass natural
catastrophes such as floods, earthquakes and forest fires, in
addition to human-made disasters including terror attacks
or railway accidents, and industrial incidents like chemical
spills or nuclear accidents. Some evidence confirms a
global increase in the frequency and severity of major
incidents in recent years (e.g., Guha-Sapir et al., 2012;
Munich Re, 2014); the importance of adequate prepared-
ness is paramount, with a number of guidelines developed
aiming to optimize crisis management, to provide adequate
medical and social support to victims and to limit delete-
rious public health consequences (e.g., Saynaeve, 2001;
Ritchie et al., 2006; Critical Response in Security and
Safety Emergencies, 2011).

Working in crisis environments represents a major
challenge for professionals such as emergency workers,
firefighters and medical or paramedical staff (Alexander &
Klein, 2001). This particularly applies to executive per-
sonal engaged in directing disaster operations, i.e. crisis
managers; their duties include the mobilization and coor-
dination of first responders, allocation of tasks, communi-
cation with authorities, evaluation of immediate needs of
the affected population and ongoing risk assessment in
order to maintain the security of victims and emergency
personal. Crisis management involves high-level decision-
making and principal responsibility for personnel, thereby
requiring distinct organizational and leadership skills.

The present study is concerned with self-reported stress
and psychophysiological stress responses in crisis man-
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agers. While previous stress research almost exclusively
focused on victims of disasters and first responders (e.g.,
Bennett et al., 2004; Kalemoglu & Keskin, 2006; Cukor
et al,, 2011), research on executive personnel remains
scarce. Similarly to first responders, during operations
crisis managers are exposed to severe suffering, injury and
death, which in many cases can be regarded as traumatic
stressors (e.g., Berger et al., 2012). Holding a leadership
position also necessitates further challenges; in addition to
great responsibility for personnel and human lives, crisis
managers may also be faced with conflicts of interest,
insufficient manpower, ambiguous or conflicting roles and
extremely high expectations from others. The stress burden
is considerably lower during normal working activities
between actual disaster relief operations, in which crisis
managers perform executive functions involving adminis-
trational and personnel management. These tasks are fre-
quently associated with occupational or organisational
stressors such as conflict with authorities and co-workers,
time-consuming administrative duties, overwork or work-
life conflicts (e.g., Beaton et al., 1996). Institutions
responsible for disaster management typically comprise
various units, pertaining for example to civil protection and
fire and rescue services, and are characterized by complex
organisational and hierarchical structures. Thus, in terms of
size and complexity disaster management organisations
may be comparable to companies situated within the fields
of economy and industry.

The impact of sustained stress on mental and physical
health is very well-documented (e.g., Brannon & Feist,
2007). Several studies indicate reduced emotional wellbe-
ing and increased self-reported stress, posttraumatic
symptoms, depression and alcohol abuse in emergency
medical personnel and firefighters (Alexander & Klein,
2001; Bennett et al., 2004; Kalemoglu & Keskin, 2006;
Essex & Scott, 2008). However, it appears that only a
subgroup of rescue workers are affected; moreover, various
predictors have been identified that modify symptom
occurrence. High levels of social support are associated
with reduced posttraumatic and additional psychic symp-
toms (van der Ploeg & Kleber, 2003; Reinhard & Maer-
cker, 2004), while active task-oriented coping-styles are
connected with lower emotional and bodily stress (Brown
et al., 2002; LeBlanc et al., 2011). Further factors reducing
distress include job satisfaction and internal locus of con-
trol, as well as sufficient recovery time between operations
(Brown et al., 2002; Alexander & Klein, 2001).

The specific professional conditions encountered by
crisis managers may contribute to the development of
coping-skills and psychophysiological stress-resistance, in
the context of which flexibility may play an important role.
Psychological flexibility refers to an individuals ability to
efficiently adapt to changing situational demands, to adjust
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mental and behavioral resources to suit current require-
ments and to cope with negative emotions and burdensome
experiences (Rozanski & Kubzansky, 2005; Kashdan &
Rottenberg, 2010). While inflexibility has been implicated
in various psychopathological conditions, a high degree of
flexibility may mitigate against the deleterious effects of
stress, thereby promoting health and wellbeing (Bonanno
et al., 2004; Rozanski & Kubzansky, 2005; Kashdan &
Rottenberg, 2010). The working conditions of crisis man-
agers involve rapid switching between regular management
duties and extremely demanding disaster relief operations,
which requires sudden activation of mental and physical
resources followed by a quick return to the initial state. It
could be hypothesized that these challenges may improve
crisis managers’ ability to flexibly adapt, even when situ-
ational demands are extreme. It has been furthermore
argued that intermittent acute stress can foster a state of
psychophysiological toughness associated, inter alia, with
emotional stability, suppression of cortisol release and
improved immune system function (Dienstbier, 1989). In
conclusion, work rhythm that involves alternation between
limited periods of high strain and sufficiently long phases
of moderate load may foster behavioral and psychophysi-
ological adjustment to stress, thereby facilitating the
maintenance of health and wellbeing.

In addition to its clinical relevance, research on stress in
crisis managers addresses the issue of professional per-
formance. It has been well-established that performance in
cognitive domains such as attention, memory, logical rea-
soning and decision-making varies according to the degree
of psychophysiological activation, where optimal func-
tional conditions are expected at midrange arousal, with
both overarousal and underarousal accompanied by decli-
nes in performance (McClelland, 2000). The connection
between stress and performance has been investigated, for
instance, in the fields of high-risk industry, the military,
and aviation (c.f. Svensson et al., 1993; Harris et al., 2005;
LeBlanc, 2009). Furthermore, medical performance
appears to be compromised by acute stress. LeBlanc et al.
(2005) showed that in paramedics experimental stress
induced by a challenging scenario involving a human
patient simulator reduced the accuracy of drug dosage
calculations. Similarly, paramedics made more mistakes
during patient care documentation under conditions of high
versus low simulated clinical stress (LeBlanc et al., 2012).
Research on stress as a possible cause of impaired crisis
management performance is still lacking. However, given
the potential consequences of stress-related mistakes or
incorrect decisions, for individual human lives and public
safety, this issue is highly relevant.

In the current study, a group of crisis managers from
Tyrol (Austria) was compared with a matched control
group comprised of managers drawn from other disci-
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plines, in terms of self-reported stress and psychophysio-
logical stress responses. Managers were chosen as a ref-
erence group to control for more general effects, which
may arise due to the tenure of an executive position per se.
In this way, possible group differences in the assessed
parameters may be attributed to specific factors inherent in
crisis management.

Participants were presented with multidimensional
questionnaires quantifying perceived stress, resources
enabling recuperation from burdensome events or stressful
periods, and subjective health status. Furthermore, various
experimental stressors were applied to investigate psy-
chophysiological and emotional stress responses. These
included short- and long-duration visual and acoustic
stimuli resembling stressors specifically related to major
incidents and crisis management, as well as non-specific
emotional stressors. A mental arithmetic task was addi-
tionally employed in order to evoke cognitive stress. Psy-
chophysiological response parameters comprised heart rate
and electrodermal activity (EDA). While stress-related
changes in heart rate occur due to alterations in the activity
of the sympathetic and parasympathetic nervous systems,
EDA constitutes a pure sympathetic measure (Berntson
et al., 2007; Dawson et al., 2007). In addition, the high
frequency band of the heart rate variability (HRV) spec-
trum was also assessed. High frequency HRV is a well-
established index of parasympathetic influences on heart
activity (c.f. Berntson et al., 1997). Acute and chronic
stress is associated with a reduction in HRV, where a large
database confirms the presence of low levels of high fre-
quency HRV in physical and mental disease. Diminishment
has been reported, for instance, in posttraumatic stress (Tan
et al., 2011), anxiety disorders (Licht et al., 2009),
depression (Bylsma et al., 2013) and physical conditions
such as hypertension, cardiac disease or chronic pain (Masi
et al., 2007; Peltola et al., 2008; Reyes del Paso et al.,
2010). Reduced HRV is furthermore linked to general
morbidity and increased mortality (Almoznino-Sarafian
et al., 2009).

This contribution constitutes the first controlled study on
self-reported stress and psychophysiological stress reac-
tivity in crisis managers. As such, to some extent it has to
remain exploratory; definite predictions are therefore dif-
ficult to make. On one hand, the aforementioned research
on paramedics and firefighters suggests increased stress and
stress-related health problems in individuals working in
disaster environments (Alexander & Klein, 2001; Bennett
et al., 2004; Kalemoglu & Keskin, 2006; Essex & Scott,
2008). However, these data are not necessarily meaningful
for crisis managers, because the respective professional
groups clearly differ in their duties and professional roles.
On the other hand, crisis managers commonly undergo a
careful selection process, are highly trained and can resort

to elaborate guidelines (Saynaeve, 2001; Ritchie et al.,
2006). Their specific professional condition may facilitate
the development of flexible strategies to control stress and
behaviorally and psychophysiologically adjust to the pro-
found challenges of their role.

Methods
Participants

Thirty crisis managers (24 men, 6 women) participated in
the study. The group was comprised of golden and silver
commanders of institutions involved in the crisis manage-
ment of major incidents. In their middle and higher man-
agement positions, these individuals were required to have
staff and decision-making responsibilities, and furthermore
to possess experience in the management of actual crisis
(and not merely exercises). The participant§ mean duration
of crisis management was 10.79 years (SD = 7.74 years),
with involvement in an average in 73.77 operations
(SD = 271.20 operations). Crisis managers currently
involved in a crisis intervention were excluded.

In order to recruit this group, the study was presented to
the government of the Federal State of Tyrol (Austria),
which established contacts with the Civil and Disaster
Protection Tyrol, the Red Cross Kufstein and the Alpine
Rescue Service Tyrol. The heads of these organisations
received comprehensive information on the study; they all
endorsed the participation of their crisis managers and
invited them to do so via email or personal communication.
Those who agreed to participate contacted the research
team by phone.

The control group included 30 mid- and high-level
managers (23 men, 7 women) from the sectors of economy,
industry, education and public administration. As with the
crisis managers, these subjects were also required to
operate in a leadership capacity and be responsible for
staff. This group was recruited via large- and medium
enterprises and public bodies.

The exclusion criteria for both groups included any kind
of serious physical disease or psychiatric disorder, as well as
use of medication affecting the cardiovascular or nervous
systems. Health status was assessed based on anamnestic
interviews and a comprehensive medical questionnaire.

Table 1 delineates the organizations and positions of all
participants. Demographic data are given in Table 2. The
groups did not differ significantly in age, work experience,
educational level or body mass index (c.f. Table 2). The
study was approved by the ethics committee of UMIT—
University of Health Sciences Medical Informatics and
Technology; all participants provided written informed
consent.
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Table 1 Crisis managers and control group: organizations and positions

Organisation N (%) Position N (%)
Crisis managers
Civil defense 11 (37 %) Operation controller 18 (60 %)
Red Cross 13 (43 %) Chief of the office 6 (20 %)
Other organizations (e.g., emergency dispatch center, mountain rescue service) 6 (20 %) Chief executive officer 6 (20 %)
Control group
Small and medium-sized enterprise (e.g., business consultancy, IT service, architectural firm) 11 (37 %) Head of department 12 (40 %)
Large-scale enterprise (e.g., bank, pharmaceutical industry) 9 (30 %) Managing director 8 (27 %)
Educational institution (e.g., elementary school, special school, university) 7 (23 %) President/director 3 (10 %)
Public administration (e.g., social assistance office, municipal administration) 3 (10 %) Project manager 4 (13 %)
Rector/vize-rector 3 (10 %)

Table 2 Demographic data. Mean values (standard deviations in brackets); values of F[1, 58], p and Partial Eta Squared of the group

comparison
Crisis managers Control group F[1, 58] 4 Partial Eta Squared
Age (years) 43.00 (10.45) 42.57 (10.05) 0.03 .87 <.001
Total work experience (years) 22.83 (10.96) 19.03 (11.31) 1.75 .19 .03
Time of education (years) 15.67 (4.83) 17.75 (3.88) 3.39 .07 .06
Body mass index (kg/m?) 25.27 (3.74) 23.97 (3.33) 2.01 .16 .03

Questionnaires

To determine self-reported stress, the German version of the
Perceived Stress Questionnaire was applied (Levenstein et al.,
1993; Fliege et al., 2001). This instrument aims to quantify
currently perceived stress using four subscales each com-
prising five items. The Worries scale quantifies worries and
anxious concern regarding the future, as well as feelings of
desperation and frustration (possible range: 5-20); the Ten-
sion scale is concerned with agitation, fatigue and the inability
to relax (possible range: 5-20); the Joy scale indexes positive
feelings of joy, energy and security (possible range: 5-20).
Finally, the Demands scale relates to perceived environmental
stressors such as time pressure and overload (possible range:
5-20). In addition, a sum score is provided (possible range:
0-100). Joy scale items are inversely coded, such that higher
values on all scales reflect increased stress.

The short version of the Questionnaire for Recuperation
and Strain ([Erholungs-Belastungs-Fragebogen], EBF-24
A/3, Kallus, 1995) was also administered. This questionnaire
estimates an individuals current recuperation-strain-bal-
ance; its 24 items refer to events inducing strain and those
which facilitate recuperation, per the following 12 subscales:
(1) General Strain (possible range: 0-12), (2) Emotional
Strain (possible range: 0-12), (3) Social Strain (possible
range: 0-12), (4) Unresolved Problems (possible range:
0-12), (5) Fatigue (possible range: 0—12), (6) Lack of Energy
(possible range: 0-12), (7) Physical Problems (possible
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range: 0-12), (8) Success (possible range: 0—12), (9) Social
Recreation (possible range: 0—12), (10) Physical Relaxation
(possible range: 0-12), (11) General Content (possible
range: 0—12) and (12) Sleep (possible range: 0—12). While
higher values on scales 1-7 indicate increased levels of
strain, higher values on scales 8—12 indicate the availability
of recuperative and coping resources.

Subjective health status was assessed using the revised
form of the von Zerssen Symptom Checklist ([Beschwer-
den-Liste], BL-R, von Zerssen & Petermann, 2011). This
instrument is widely used in German speaking countries to
quantify current burden with somatic complaints. The 20
items of the questionnaire include frequently experienced
general symptoms (e.g., fatigue, tiredness) as well as more
specific complaints (e.g., chest pain, nausea, insomnia).
Higher values represent greater burden with bodily com-
plaints (possible range: 0-60).

In addition to these questionnaires, the demographic
data sheet included questions about basic features of health
behavior, i.e. smoking status, alcohol consumption and
physical exercise.

Experimental stress induction
Three types of stimuli were used to experimentally evoke

acute emotional and cognitive stress. Participants were
initially presented with images from the International
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Affective Picture System (IAPS, Lang et al., 1997), a
picture viewing paradigm popular in emotion and stress
research. The following three image categories were
applied (15 images per category):' (1) images resembling
stressors related to major incidents (e.g., injuries and
mutilations), (2) images representing general (non-specific)
stressors (e.g., threatening or anxiety-related situations),
and (3) pleasant stimuli (e.g., positive social situations and
erotic images). The pleasant images served as a control
condition allowing investigation of a possible group dif-
ference in general emotional responsiveness. Normative
ratings of stimuli on the arousal and valence dimensions
were as follows (Lang et al., 1997): crisis-related images,
arousal M = 6.24, SD = 0.64, valence M = 7.08,
SD = 0.35; non-specific stress images, arousal M = 6.49,
SD = 0.41, valence M = 6.39, SD = 0.65; pleasant ima-
ges, arousal M = 6.17, SD = 0.83, valence M = 1.81,
SD = 0.56 (higher values denote higher arousal and more
negative valence). The images were presented in a pseu-
dorandom order, where stimuli of all three categories
(crisis-related stressors, non-specific stressors, pleasant
images) were intermixed. Stimulus duration was 5 s each,
with interstimulus intervals (white cross on the screen)
ranging between 8 and 12 s.

Two acoustic stressors were additionally applied. First, a
series of noises was compiled based on stimuli taken from
the International Affective Digitized Sounds database
(IADS, Bradley & Lang, 2007a).2 Selected noises included
a human scream, the take-off and landing of a helicopter
and a ringing phone, all of which are purportedly associ-
ated with major incidents or crisis management. The three
sounds were repeatedly presented in a pseudorandom order
over 1 min. Normative ratings were as follows (Bradley &
Lang, 2007a): arousal M = 6.48, SD = 1.17, valence
M = 3.59, SD = 1.97. As a non-specific acoustic stressor,
a piece of self-programmed, non-melodic synthesizer
music was used. Each of the acoustic stressors was pre-
sented for 1 min via earphones (sound pressure level
59-63 dB). The stimulation phases were preceded by
1 min resting periods.

Participants rated their affective experience elicited by
the emotional stimuli (IAPS pictures, IADS noises), in
terms of arousal and valence, using the Self-Assessment
Manikin scales (SAM, Bradley & Lang, 1994) (possible
range of both scales: 1-9). For this purpose, IAPS stimuli
were repeated in the same sequence following the initial

' The following stimuli were selected: crisis-related images 3001,
3010, 3030, 3051, 3059, 3064, 3071, 3101, 3103, 3120, 3130, 3180,
3181, 3185, 3191; general stress images 1525, 1930, 6211, 6231,
6250, 6300, 6315, 6350, 6510, 6520, 6560, 6563, 6570, 6838, 6840;
pleasant images 2071, 2080, 2340, 4220, 4520, 4599, 4607, 4608,
4652, 4658, 4659, 4660, 4668, 4676, 4800.

2 Stimuli 277, 319 and 403 were selected.

presentation. Evaluation of IADS noises was accomplished
directly after they were presented.

The Montreal Imaging Stress Task (MIST, Dedovic
et al., 2005) was applied as a cognitive stressor. The MIST
requires resolving arithmetic problems under time pressure.
The problems are presented in conjunction with an
unpleasant noise, where the intensity of the noise increases
until the correct solution is entered. The total task time was
3 min, preceded by a 1 min resting period and followed by
a 2 min recovery phase.

All visual stimuli were displayed on a 19 inch monitor
(distance between subject and monitor approx. 1 m). Pre-
sentation of the IAPS and IADS stimuli was controlled
using the Presentation software package (ver. 17.1, Neu-
robehavioral Systems, USA).

The order of task presentation was as follows (identical
order in all participants): 1. visual stimuli; 2. crisis-related
acoustic stressor; 3. non-specific acoustic stressor; and 4.
cognitive stressor.

Psychophysiological recordings

Heart rate and electrodermal activity (EDA) were assessed
using a Biopac system (MP 150, Biopac Systems Inc.,
USA). Heart rate was taken using ECG, which was recor-
ded from two electrodes placed at the right mid-clavicle
and lowest left rib. EDA electrodes were attached to the
third and fourth fingers of the non-dominant hand. All data
were digitized at a sampling rate of 1000 Hz.

Prior to the presentation of the stimuli, recordings were
accomplished during resting conditions for 10 min. For this
part of the procedure, the participants were asked to fixate
upon a white cross, which was presented in the center of a
black computer screen.

Subjects were requested not to drink alcohol or bever-
ages containing caffeine for at least 2 h prior to the
experimental session.

Data analysis

To aggregate the psychophysiological data, the
AcqKnowledge (ver. 4, Biopac Systems Inc., USA) and
KARDIA (Perakakis, Joffily, Taylor, Guerra, & Vila, 2010)
software packages were employed. In a first step, values of
heart cycle duration—defined as the RR interval—were
computed from the raw ECG. The ECG data was visually
screened, and artifacts were corrected by linear interpola-
tion. Subsequently, the beat-to-beat values were trans-
formed to time-based data with a sample rate of 2 Hz. The
EDA data was resampled at the same frequency.

Mean heart rate values were computed for the 10 min
resting period, during which high frequency HRV was also
obtained. To this end, the software Kubios HRV (ver. 2)
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Fig. 1 Mean values of the Perceived Stress Questionnaire (total score) and the von Zerssen Symptom Checklist (bars denote standard errors of

the mean)

(Niskanen et al., 2004), was employed, which follows Task
Force (1996) guidelines. HRV was derived from the series
of RR intervals by means of Fast-Fourier-Transformation
(extraction through a Hamming window). Spectral power
density was expressed in absolute units. High frequency
HRV was indexed by spectral power density in the fre-
quency range between 0.15 and 0.40 Hz.

To quantify psychophysiological responses to the pre-
sentation of stressors, (absolute) changes from baseline
were computed for heart rate and EDA. Baseline duration
was set at 3 s for the IAPS stimuli, and 5 s for the acoustic
stimuli and the MIST, respectively. For the IAPS stimuli,
the data was averaged across the 15 images of each cate-
gory. Peak amplitudes of the psychophysiological respon-
ses were computed for all stressors. Therefore, maximum
changes were determined in specific response intervals,
defined according to visual inspection of the data.
Regarding the IAPS stimuli, this time window comprised
the first 5 s after stimulus onset for heart rate and EDA. As
the acoustic and cognitive stressors elicited the strongest
heart rate and EDA modulations during the initial stimu-
lation phase, peak amplitudes were determined in the first
10 s following stimulus onset for both acoustic stimuli and
in the first 15 s for the MIST.

In addition, stress-induced changes in high frequency HRV
were quantified for the MIST. As the execution of the task
involved relatively long recording periods (1 min baseline,
3 min task execution, 2 min recovery), which are recom-
mended for reliable determination of HRV (Berntson et al.,
1997), this stressor was the most appropriate for this purpose.

As a main instrument of statistical analysis, a MAN-
OVA was computed with study group (crisis managers vs.
control group) as a between-subjects factor. Dependent
variables comprised the demographic and questionnaire
data as well as the psychophysiological indices. Data
analysis showed that crisis managers engaged in markedly
more physical exercise compared to the control group. To
test whether physical exercise moderated group differences
in the remaining dependent variables, a second MANOVA
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was computed with physical exercise (h/week) used as a
covariate. To evaluate changes in HRV during execution of
the MIST, an ANOVA was conducted with study group as
between-subjects factor and condition (baseline vs. task
execution vs. recovery) as a within-subjects factor. The
alpha-level was set at .05 for all analyses.

Results

Multivariate testing revealed a significant effect of group
(F[38, 21] = 2.70, p = .009, Partial Eta Squared = .83).
According to univariate testing, crises managers exhibited
a lower total score of the Perceived Stress Questionnaire
than the control group (F[1, 58] = 4.39, p = .041, Partial
Eta Squared = .070) (c.f. Fig. 1). Regarding the Ques-
tionnaire for Recuperation and Strain, crises managers
showed lower scores on the Social Strain and Physical
Problems scales, and higher scores on the Social Recre-
ation scale (c.f. Table 3). In addition, lower values for
crisis managers versus the control group were observed on
the von Zerssen Symptom Checklist F[1, 58] = 4.47,
p = .039, Partial Eta Squared = .072) (c.f. Fig. 1).

Concerning health behaviors, the groups did not differ in
self-reported smoking status (crisis managers: 5 (17 %)
smokers, control group: 8 (27 %) smokers, Chi
Squared = 0.88, p = .35), but crisis managers indicated to
consume alcohol on fewer days per week (crisis managers:
M = 1.94 days/week, SD = 1.07 days/week; control
group:  3.50 days/week, SD = 1.83 days/week; F[1,
58] = 13.20, p = .001, Partial Eta Squared = .26) and to
engage in more physical exercise than controls (crisis
managers: M = 6.67 h/week, SD = 6.79 h/week; control
group: 3.50 h/week, SD = 2.40 h/week; F[1, 58] = 5.67,
p = .021, Partial Eta Squared = .089).

Table 4 presents the values revealed by the SAM. Crisis
manager$ ratings of unpleasantness and arousal for TAPS
crisis-related images were lower than those of the control

group.
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Table 3 Subscales of the Perceived Stress Questionnaire and Questionnaire for Recuperation and Strain (standard deviations in brackets); values

of F[1, 58], p and Partial Eta Squared of the group comparison

Crisis managers Control group F[1, 58] 4 Partial Eta Squared
Perceived Stress Questionnaire
Worries 11.78 (11.30) 16.67 (12.84) 2.45 12 .04
Tension 21.33 (12.67) 26.44 (16.47) 1.82 18 .03
Joy 82.44 (14.38) 77.11 (16.11) 1.83 18 .03
Demands 37.11 (17.65) 52.22 (51.08) 2.35 13 .04
Questionnaire for Recuperation and Strain
General strain 0.32 (0.40) 0.52 (0.76) 1.62 21 .03
Emotional strain 0.55 (0.55) 0.75 (0.70) 1.51 22 .03
Social strain 0.80 (0.58) 1.25 (0.87) 5.56 .02 .03
Unresolved problems 1.72 (1.01) 1.93 (1.30) 0.52 48 .01
Fatigue 0.32 (0.40) 0.52 (0.67) 1.62 21 .03
Lack of energy 1.12 (0.63) 0.98 (0.84) 0.49 49 .01
Physical problems 0.70 (0.43) 1.30 (1.18) 6.87 .01 11
Success 3.48 (0.97) 3.37 (1.16) 0.18 .67 <.01
Social recreation 3.98 (0.83) 3.30 (1.52) 4.67 .04 .08
Physical relaxation 4.47 (0.93) 4.08 (1.23) 1.87 18 .03
General content 4.82 (0.71) 4.55 (0.82) 1.80 .19 .03
Sleep 5.03 (1.06) 5.12 (0.93) 0.11 15 <.01

Heart rate and values of high frequency HRV obtained
during the 10 min resting phase did not differ between
groups (heart rate: crisis managers, M = 74.19 beats/min,
SD = 11.33 beats/min; control group, M = 74.93 beats/
min, SD = 8.95 beats/min; F[1, 58] = 0.08, p = .78,
Partial Eta Squared = .001; high frequency HRV: crisis
managers, M = 593.85 msz, SD = 902.06 msz; control
group, M =393.02ms*>, SD = 546.22 ms*;  F[I,
58] = 1.09, p = .30, Partial Eta Squared = .018).

Figure 2 presents the modulations in EDA and heart rate
elicited by the IAPS images depicting crisis-related and
non-specific stressors. EDA increased during picture pre-
sentation and peaked between the third and fourth second
after stimulus onset. For both picture categories amplitudes
were lower in crisis managers than in the control group.
Heart rate decelerated during the early stimulation phase
and subsequently increased above baseline level. The
magnitude of the deceleration component was smaller in
crisis managers for both picture categories. The EDA
responses to the acoustic stressors are displayed in Fig. 3.
Crisis-related TADS sounds, and non-specific aversive
noises, triggered a steep increase in the signal, which
reached its maximum 5 s after stimulus onset and returned
to baseline around second 10. A similar pattern was
observed during execution of the MIST (c.f. Fig. 4), where
the maximum occurred slightly later. The initial responses
were weaker in crisis managers than in controls for both
acoustic stressors as well as the MIST.

The numeric amplitude values of the EDA and heart rate
responses are displayed in Table 4. With respect to EDA,
group differences reached significance for the IAPS pic-
tures depicting non-specific stressors, for both acoustic
stressors, as well as for the MIST. The amplitude of heart
rate decline was significantly reduced in crisis managers,
for the crisis-related and non-specific stressor pictures. No
significant group differences emerged for the positive
pictures, nor for heart rate responses to the acoustic and
cognitive stressors (data not shown).

The additional MANOVA, which was conducted with
physical exercise as a covariate, revealed a multivariate
group effect (F[37, 20] = 2.93, p = .006, Partial Eta
Squared = .85). The multivariate effect of the covariate
was not significant (F[37, 20] = 1.38, p = .22, Partial Eta
Squared = .72). In univariate testing, the group difference
in von Zerssen Symptom Checklist scores no longer
reached significance F[1, 57] = 3.60, p = .063, Partial Eta
Squared = .059). In the remaining univariate group com-
parisons, inclusion of the covariate had no effect on the
results.

Analysis of high frequency HRV for the MIST revealed, in
both groups, a decrease during task execution and an increase
during the recovery period (crisis managers: baseline
M = 610.37 ms”, SD = 1143.94 ms”, task execution M =
381.32 ms?, SD = 650.06 ms”, recovery M = 626.16 ms?,
SD = 1174.47 ms>; control group: baselineM = 559.61 ms?,
SD = 87042 ms>, task execution M = 465.07 ms>,
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Table 4 Ratings on the Self-Assessment Manikin scales (higher values denote higher arousal and more positive valence) and amplitudes of the
psychophysiological stress responses (standard deviations in brackets); values of F[1, 58], p and Partial Eta Squared of the group comparison

Crisis managers Control group F[1, 58] P Partial Eta Squared
Self-Assessment Manikin
Crisis-related images
Valence 6.52 (1.51) 7.48 (0.78) 9.64 <.01 .14
Arousal 3.71 (1.44) 5.15 (1.55) 13.84 <.01 .19
Non-specific stress images
Valence 6.49 (1.56) 6.99 (0.87) 2.35 13 .04
Arousal 3.51 (1.56) 3.01 (0.87) 2.35 13 .04
Pleasant images
Valence 2.93 (1.61) 2.94 (1.44) <.01 .98 <.01
Arousal 3.64 (1.75) 4.41 (1.39) 3.61 .06 .06
Crisis-related noises
Valence 7.83 (1.39) 7.97 (1.45) 0.13 72 <.01
Arousal 3.63 (2.06) 3.00 (1.68) 1.70 .20 .03
Response amplitudes
EDA (uS)
IAPS: crises-related stress 0.05 (0.07) 0.08 (0.14) 1.12 .29 .02
IAPS: non-specific stress 0.04 (0.05) 0.08 (0.10) 4.63 .04 .07
IAPS: positive stimuli 0.04 (0.07) 0.05 (0.01) 0.03 .86 <.01
Acoustic: crises-related stress 0.82 (0.59) 1.54 (1.15) 9.48 <.01 .14
Acoustic: non-specific stress 0.40 (0.42) 0.85 (0.78) 7.74 <.01 12
MIST 0.93 (0.73) 1.38 (0.85) 5.00 .03 .08
Heart rate (beats/min)
IAPS: crises-related stress —1.21 (0.81) —2.04 (2.04) 4.30 .04 .07
IAPS: non-specific stress —1.22 (0.85) —2.08 (1.85) 5.37 .02 .09
IAPS: positive stimuli —1.91 (1.17) —2.40 (1.43) 2.14 15 .04

SD = 700.23 ms?, recovery M = 566.55 ms®>, SD =
930.99 ms?). Inthe ANOVA this was reflected by a main effect
of condition (F[2, 116] = 3.77, p = .026, Partial Eta
Squared = .061). However, neither the group effect, nor the
interaction between both factors, reached significance (group:
F[1, 58] = 0.002, p = .97, Partial Eta Squared < .001; inter-
action: F[2, 116] = 0.65, p = .53, Partial Eta Squared =
011).

Discussion

In the present study, a group of Austrian crisis managers was
compared with managers from other disciplines on measures
of self-reported stress and recuperative resources, in addition
to self-reported health status and psychophysiological and
emotional responses to experimental stressors. Crisis man-
agers exhibited a lower sum score on the Perceived Stress
Questionnaire, suggesting an overall lower stress burden.
Results concerning the Questionnaire for Recuperation and
Strain furthermore point toward a more positive recupera-

@ Springer

tion-strain-balance in crisis managers, indexed by lower
scores on the Social Strain and Physical Problems scales and
higher scores on the Social Recreation scale. The finding of
reduced somatic complaints is corroborated by the lower
values on the von Zerssen Symptom Checklist.

The self-report data are complemented by evidence of
diminished psychophysiological reactivity to experimental
stressors in crisis managers. Specifically, they were char-
acterized by smaller heart rate modulations when exposed
to images depicting crisis-related stressors and non-specific
threatening situations, as well as weaker EDA responses to
non-specific threatening images. Moreover, initial EDA
increases during a series of noises associated with crisis
situations, as well as non-specific aversive sounds, were
markedly lower in crises managers than in controls.
Finally, crisis managers exhibited reduced EDA responses
during cognitive stress induced by the MIST.

The smaller increases in skin conductance observed in
crisis managers indicate lower stress-related sympathetic
nervous system activation (Dawson et al., 2007). It is
important to note that the reduced EDA reactivity was not
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Fig. 2 Changes in EDA and heart rate during exposure to IAPS images depicting crisis-related and non-specific stressors
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Fig. 3 Changes in EDA during exposure to crisis-related IADS noises and non-specific acoustic stressors

restricted to stressors specifically associated with disaster  cognitive stressor support the notion of there being gen-
scenarios and crisis management. Instead, the lower  erally reduced sympathetic reactivity during stress from
amplitudes elicited by non-specific aversive cues and the  various sources. On the other hand, study groups did not
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Fig. 4 Changes in EDA during execution of the MIST

differ in their EDA responses to pleasant images, sug-
gesting that the crisis managers lower signal increases were
not due to generally blunted autonomic responsiveness.
However, that the group difference in EDA reactions to
crisis-related images also failed to reach significance
should not be overlooked. In the entire sample, EDA
modulations were far weaker for the visual stimuli than for
both the noise series and the cognitive stressor. The latter
conditions were apparently more capable of eliciting
sympathetic activation, thereby more clearly differentiating
the study groups. It is certainly noteworthy that crisis
manager$ average initial responses to both acoustic stres-
sors were only approximately half as strong as those of the
controls.

The pattern of heart rate modulation during presentation
of the crisis-related and non-specific threatening images
represents the typical response to affective stimuli of
negative valence (Bradley & Lang, 2007b). The initial
heart rate deceleration is believed to relate to orientation
toward the stimulus and heightened sensory processing
(Bradley & Lang, 2007b). The smaller amplitude of the
heart rate decrease exhibited by crisis managers while
viewing the pictures may therefore reflect a reduction in the
attentional and sensory processing resources devoted to
crisis-related and non-specific aversive cues. In addition,
crisis managers experienced less unpleasantness and
arousal in response to the crisis-related images. This may
be due to habituation following repeated exposure to dis-
aster environments, which can be viewed as an adaptive
coping mechanism facilitating behavioral adjustment to
these highly challenging situations.

The reduction in high frequency HRV during execution
of the MIST reflects parasympathetic withdrawal, which is
commonly elicited by conditions of acute stress (Berntson
et al., 1997). Reductions in heart rate variability have been
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observed during exposure to various experimental stres-
sors, including cognitive load (e.g., Duschek et al., 2008,
2009; Reyes del Paso et al., 2013). However, the study
groups did not differ in the magnitude of stress-induced
HRV modulation. It may therefore be concluded that the
crisis manager§ reduced physiological reactivity during
cognitive activation was confined to the sympathetic sys-
tem. In addition, no significant group differences emerged
in HRV recorded at rest. High frequency HRV during
resting state is a well-established risk marker of numerous
physical and mental disorders, as well as a predictor of
general morbidity (Masi et al., 2007; Almoznino-Sarafian
et al., 2009; Tan et al., 2011; Bylsma et al., 2013). The
present data therefore does not support the view that there
is a generally elevated health risk associated with the duties
of crisis management.

Several factors could account for the superior subjective
health, lower self-reported stress and reduced psy-
chophysiological stress reactivity of the crisis managers.
First, greater interpersonal resources, to facilitate coping
with crises-related burden and general occupational stres-
sors should be considered. This is supported by the higher
scores on the Social Recreation scale of the Questionnaire
for Recuperation and Strain, which aims to quantify the
presence of positive social contacts associated with pleas-
ant feelings and easing of tension (Kallus, 1995). More-
over, crisis manager§ lower scores on the Social Strain
scale suggest a reduced burden from conflicts, and a more
positive perception of the social environment. Social sup-
port and a positive social network undoubtedly represent
powerful recuperative resources, with empirical evidence
confirming that social support reduces stress and facilitates
coping (Taylor, 2010). The positive effects of social sup-
port on physical and mental health are also beyond ques-
tion (e.g., Uchino et al., 1996; Reinhard & Maercker, 2004;
Penwell & Larkin, 2010). In the present context it is also
notable that social support has been shown to diminish
psychophysiological reactivity to experimental stressors
(e.g., Smith et al., 2009; Taylor, 2010).

As mentioned in the Introduction section, psychological
flexibility may furthermore contribute to improved stress-
resistance in crisis managers. Their working conditions,
involving significant but time-limited stressor exposure and
longer phases of moderate strain, may foster greater flex-
ibility in behavioral, cognitive and energetic adjustments,
thereby conferring health benefits (Kashdan & Rottenberg,
2010). In terms of “stress inoculation”, confrontation with
intermittent, strong stressors may furthermore promote
psychophysiological toughness and resilience (Dienstbier,
1989). In contrast, more constant exposure to relatively
uniform stressors, which may be more typical of the con-
ditions under which managers in other occupational sectors
operate, may be less helpful with respect to the acquisition
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of coping flexibility and toughness. In some crisis man-
agers, a tendency to pursue high levels of stimulation and
limit experiences, i.e. sensation seeking (Zuckerman,
1990), may also play a role.

The possible contribution of health behaviors, in par-
ticular physical activity, to group differences should also be
discussed. Regular exercise is known to increase stress
tolerance (Hamer & Steptoe, 2007), improve affective
wellbeing (Reed & Buck, 2009), and confer benefits to
mental and physical health (e.g., Dylewicz et al., 2005;
Hoffmann et al., 2011). Various studies have furthermore
demonstrated that higher levels of physical exercise and
fitness are associated with reduced psychophysiological
stress reactivity (e.g., Forcier et al., 2006; Klaperski et al.,
2014). The crisis managers investigated did indeed report
almost twofold more physical exercise than the control
group. However, the role of this variable in moderating
group differences is challenged by the finding that almost
all of the outcome measures remained significant after its
inclusion as a covariate in the MANOVA. The group effect
for physical health, assessed using the von Zerssen
Symptom Checklist, disappeared when physical exercise
was held constant, which is put into perspective by the
finding that the difference in the Physical Problems scale of
the Questionnaire for Recuperation and Strain remained
significant. However, it should be noted that habitual health
behaviors were assessed only approximately, by two
questions referring to the time per week that participants
spent on sports and the days per week on which they
consumed alcohol. In future studies, it would be useful to
include a more comprehensive health behavior assessment,
using a validated psychometric instrument. Moreover, in
addition to physical exercise, physical fitness, for example
in terms of physical working capacity or maximum oxygen
consumption, should also be taken into consideration (c.f.
American College of Sports Medicine, 2005).

Moreover, processes of professional selection should be
considered in the present findings. The work history of
many crisis managers includes substantial activity within
rescue services, where they are repeatedly exposed to
disaster environments and associated stressors. It may be
that it is predominantly these types of individuals who
reach leading positions in the field, by demonstrating the
ability to efficiently cope with such burdens. Successful
acquisition of psychological flexibility may also be of
relevance in this selection process. The investigated sample
was characterized by a relatively high level of professional
experience, i.e. approximately 11 years of crisis manage-
ment and 23 years’ total work experience. Therefore, a
“survivor effect” cannot be ruled out, in which only those
individuals who are more stress-resistant continue to work
in crisis management for such a long period of time; those
who are less resilient are more likely to have changed jobs

earlier in their careers. As such, the results may be appli-
cable specifically to senior crisis managers, and may not
necessarily generalize to those with less experience.

It should not be overlooked that some studies have
suggested greater strain, and reduced wellbeing, in other
professionals working in disaster environments, particu-
larly paramedics and rescue workers (Alexander & Klein,
2001; Bennett et al., 2004; Kalemoglu & Keskin, 2006). By
definition, crisis managers must be regarded as a specific
occupational group that clearly differs from rescue per-
sonnel, in terms of their duties and particular role within
their team. It has been demonstrated in other occupational
fields that holding a leadership position does not confer
increased strain and health risk, but rather that perceived
occupational stress is inversely related to status in profes-
sional hierarchy (Marmot et al., 1991; Schnall et al., 1994).
This may be explained within the framework of the clas-
sical job demand-control model (Karasek, 1979), in which
mental strain due to demanding work is reduced if an
individual can exert greater job control in terms of deci-
sional latitude and scope for action. To further clarify this
issue, our research approach could be extended in future
studies. While in the present design crisis management was
contrasted with other leading positions, comparisons
between crisis managers and action forces or medical
personnel would allow for assessment of differences in
self-reported stress and psychophysiological stress
responses associated with different emergency aid roles
and functions: the contributions of specific occupational
and organizational factors (e.g., command structure, allo-
cation of discretionary competencies and management
responsibilities, workload or job content) to stress levels
could be systematically analyzed.

By definition, the present findings primarily reflect only
crisis managers in Austria and cannot be generalized to
other countries. Due to the limited number and availability
of local crisis managers, the sample employed was rela-
tively small. This is particularly relevant to the self-report
measures, where a larger sample size may have enabled a
more efficient investigation of the specific pattern of stress
components and psychosocial resources. Moreover, even
though the study groups did not differ significantly in terms
of relevant demographics, a case—control design specifi-
cally matching each crisis manager to a non-crisis manager
for these variables may have been superior to the one used
presently. As a further limitation, possible distortion of the
self-report data due to demand effects of the questionnaires
may be taken into account. It may be that some crisis
managers$ self-concept includes, for example, particularly
high stress resistance and recuperative resources. These
capacities may be more inherent to the occupational image
of crisis managers compared to leaders in other fields. It
therefore is possible that a part of this group exhibited a
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response tendency toward presenting themselves as par-
ticularly robust and resilient. Selection bias in the recruit-
ment of participants should also be taken into account.
Because only a subgroup of crisis managers, who were
invited to participate by their supervisors, responded to this
offer, it cannot be ruled out that those with a low subjective
stress burden and pronounced resistance were more likely
to participate.

As the first systematic analysis of stress in crisis man-
agers, this study revealed evidence of lower stress burden, a
more positive recuperation-strain-balance and improved
self-rated health status. Moreover, crisis managers reduced
autonomic reactivity to both crisis-related and non-specific
stressors and cognitive challenge point towards elevated
bodily stress resistance. These data underline crisis man-
ager§ increased behavioral and psychophysiological
adjustment to the extreme demands of their vocation. In
addition to its importance for the conservation of physical
and mental health, improved stress tolerance may also
reduce vulnerability to stress-related performance decline,
thereby helping to ensure adequate preparedness to major
incidents and maintenance of public security.
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