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Abstract

Research in human spaceflight has extensively documented how microgravity environ-
ments, such as spaceflight across Low Earth Orbit (LEO), affects astronauts’ and Spaceflight
Participants’ emotions. However, a more refined understanding of this topic will become
especially relevant as national and international space agencies increase the duration of
manned space missions, and as the private sector fully enters the aerospace arena. In this
paper, we analyze the strengths and weaknesses of the four main types of interventions for
dealing with the stressors associated with human spaceflight (i.e., ergonomic, physiologi-

cal, psychological, and psychosocial), and then elaborate on a psychosocial intervention

1 The authors would like to thank Prof. Dr. E. Messerschmid and his team at the Institut fiir Raumfahrtsysteme (Stuttgart
University), for the opportunity to take part in 2008’ Space Station Design Workshop (SSDW), held at ESA ESTEC. Discus-
sions with Dr. Messerschmid and Massimo Bandecci (ESA CDF) sparked the idea for the present paper. We would also like
to thank Dr. Marisha McAuliffe (Queensland University of Technology) and Bart Van Hove for their insightful comments

on earlier version of this paper.

2 Ivey Business School at Western University, Canada. Research Institute of Personnel Psychology, Organizational Develop-
ment and Quality of Working Life - IDOCAL, University of Valencia - Spain. Department of Psychology and Sports Sciences
and Center for Leadership and Behavior in Organizations, Goethe University Frankfurt, Germany. Email: Imonzani@ivey.
ca - ORCID: https://orcid.org/0000-0002-3375-068X

3 Work, Organisational and Personnel Psychology Group, Katholieke Universiteit Leuven, Leuven - Belgium. Email: gosia.
kozusznik@kuleuven.be - ORCID: https://orcid.org/0000-0001-7961-8345

4 Research Institute of Personnel Psychology, Organizational Development and Quality of Working Life - IDOCAL,
University of Valencia - Spain. Email: pilar.ripoll@uv.es - ORCID: https://orcid.org/0000-0003-3786-4024

5  Department of Psychology and Sports Sciences and Center for Leadership and Behavior in Organizations, Goethe
University Frankfurt, Germany. Email: van.dick@psych.uni-frankfurt.de - ORCID: https://orcid.org/0000-0002-6308-9466
6 Research Institute of Personnel Psychology, Organizational Development and Quality of Working Life - IDOCAL,

University of Valencia - Spain. IVIE. Valencia Institute of Economic Research. Email: jose.m.peiro@uv.es - ORCID: https://
orcid.org/0000-0001-5293-0355

PSYCHOLOGICA VOLUME 62 N°1-2019



58

Lucas Monzani, Malgorzata Kozusznik, Pilar Ripoll
Rolf Van Dick & José M. Peird

grounded on evidence-based interventions across several fields of psychological research.
Among the components of such interventions, we recommend adopting advanced stress
coping strategies, developing emotional and intercultural competencies and crafting a
shared social identity among crew members. Our proposed intervention aims to enhance
the efficacy of social support as a key coping mechanism and applies to crewmembers
and spaceflight participants of diverse cultural backgrounds who, most likely, will work

using computer-mediated communication (CMC).

Keywords: spaceflight induced stress; proactive stress coping; Emotional competencies;

positive emotional contagion; Social identity; Social support

Lidando com o stresse na fronteira final: uma interven¢ao para reduzir o stresse
induzido por voos espaciais

Resumo

Investigagdes em voos espaciais tripulados documentaram extensivamente como os
ambientes de microgravidade, como voos espaciais pela Orbita baixa da Terra (OBT),
afetam as emogdes dos astronautas e dos participantes do Voo Espacial. No entanto,
um entendimento mais refinado deste topico tornar-se-a especialmente relevante,
a medida que as agéncias espaciais nacionais e internacionais aumentem a duragao
das missoes espaciais tripuladas e que o setor privado entre totalmente na arena
aeroespacial. Neste artigo, analisamos os pontos fortes e fracos dos quatro principais
tipos de intervengdes para lidar com os stressores associados ao voo espacial humano
(ergonomico, fisioldgico, psicologico e psicossocial) e depois desenhamos uma inter-
vencgao psicossocial sustentada em intervengdes baseadas em evidéncias realizadas em
varios campos da investigacao psicoldgica. Entre os componentes de tais intervengdes,
recomendamos a adogdo de estratégias avangadas para lidar com o stresse, o desenvol-
vimento de competéncias emocionais e interculturais e a criagdo de uma identidade
social partilhada entre os membros da tripulagdo. A nossa proposta de intervencao
visa aumentar a eficdcia do apoio social como um mecanismo chave para lidar com
o stresse e aplica-se a tripulantes e participantes de voos espaciais de diversas origens
culturais que, muito provavelmente, irdo trabalhar usando comunicagdo mediada por
computador (CMC).

Palavras-chave: Estresse induzido por voos espaciais; enfrentamento proé-ativo do
estresse; competéncias emocionais; contagio emocional positivo; identidade social;

apoio social
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INTRODUCTION

Long-term human spaceflight, understood as manned spaceflight outside Earth’s
orbit (Low-Earth orbit, or LEO) seems like a distant dream, but recent policy changes
within the aerospace sector are transforming such vision into a plausible reality.
For example, space agencies now outsource LEO activities such as resupplying the
International Space Station (ISS) to private companies such as SpaceX. In turn, such
cooperation provided new insights on how to tackle the current roadblocks that
prevent long-term human spaceflight (e.g., propulsion, communications, habitat
design, etc.). However, despite “technical” advances, experts agree that there are still
challenges in the “human” front. Such challenges set the stage for organizational
behaviorists to contribute to the advancement of manned spaceflight.

Human Spaceflight is an inherently risky activity that can induce intense distress,
even in the most seasoned astronauts (Bensoussan, 2010). Surprisingly, although
spaceflight-induced stress (SIS) is one of the four biggest obstacles against sustained
long-term human spaceflight (Clément, 2005), prior scholarly work has neglected
exploring psychosocial interventions to cope with SIS. Such neglect is surprising,
as mainstream stress research shows that social support is a major mitigating factor
(Frisch, Hausser, van Dick, & Mojzisch, 2014). One reason for such absence might
be that there are just too few actual astronauts, or that national space agencies do
not make SIS-related data available to the general public. However, this may change
as the private sector enters the human spaceflight arena.

Prior research shows that intensive training gives professional astronauts the
self-confidence to cope with spaceflight-induced stress, regardless the adverse effect
that microgravity has on the human psyche (Geuna, Brunelli, & Perino, 1995). For
example, even a short to moderate exposure to microgravity can induce exhaustion
and asthenia, euphoria, depression, accentuation of negative personality traits and
cognitive effects, such as reduced fine manual control and psychomotor performance
(Morphew, 2001; Urbina & Charles, 2014). However, we still lack a clear under-
standing of how microgravity affects psychosocial phenomena, such as group-level
processes (e.g., psychological safety, trust, intra-group conflict), social cognition
(e.g., shared mental models, social identity), and social status (e.g., leadership).
Further, there is even less information about how a combination of microgravity
and the unavoidable isolation that a long-term spaceflight mission implies may
have on the psychosocial aspects of spaceflight-induced stress. Considering the
gaps within the existing academic literature on spaceflight-induced stress, and
particularly those regarding its psychosocial antecedents and consequences, the
goal of this work is to explore SIS stress from an organizational behavior lens and

propose an intervention to prevent its negative outcomes.
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Sources of spaceflight-induced stress

In a human spaceflight environment, stressors may be of physical, physiological,
psychological and psychosocial nature. The physical stressors category collects all
those elements inherent to a spaceflight environment that create either physical
or psychic strain (e.g., noise, radiation, microgravity, and so forth). Physiological
stressors reflect the impact of physical stressors on SEP bodies (e.g., the absence of
time parameters, space adaptation sickness; Assad & de Weck, 2015; Kluge et al.,
2013; McKenna-Lawlor et al., 2015). Instead, whereas psychological stressors mainly
affect the individual consciousness of each astronaut (e.g., isolation, monotony,
confinement, high levels of mission complexity, high-risk conditions), psychosocial
stressors influence astronauts’ and SFPs’ ability to function effectively as a team.
Whereas physiological and psychological stressors have been extensively studied,
research on how a spaceflight environment, and how microgravity may influence
such psychosocial stressors is scarce at best. We cover physical, physiological, and
psychological stressor in more detail in the next section.

In Earth, psychosocial stressors may derive from the contextual features of
the environment in which teams operate (e.g., high-stakes context; Cohen et al.,
2016), team characteristics, such as differences in crewmember (age, sex, tenure or
cultural background), job characteristics (e.g., monotony, reduced autonomy). For
example, a high-stakes context (i.e., a work environment in which errors may result
in loss of life) imposes high team coordination demands, and thus increases team-
members stress (Sandal, 2001). Moreover, astronauts’ anecdotal accounts suggest
that microgravity is a critical, unexplored factor that will most likely strengthen
the adverse effects of these psychosocial stressors on team processes and outcomes.
Hence, making psychosocial trade-offs is necessary if we are to reduce SIS (dis)
stressors to their minimum expression.

In what refers to team characteristics, one typical trade-off involves team
diversity. On the one hand, people of similar cultural backgrounds, corresponding
values are likely to interact more fluidly with each other (Vandenberghe, 1999), but
may exhibit a major risk of groupthink (Janis, 1982). On the other hand, whereas
gender and cultural diversity may be highly beneficial for teamwork, it may also be
counterproductive in high-stakes environments. Whereas team diversity increases
the richness of information comprised in teams’ shared mental models, understood
as a collective understanding of critical information that teams use to operate on
their collective tasks, if team members differ substantially in their cultural norms
related to work ethics social conflict, and, hence, distress may arise.

We understand culture as a set of observed attitudes, values, beliefs, and norms
shared through generations and guiding individual behaviors (De La Torre et al,,



Coping with spaceflight induced stress 61

2012; Schein, 1984). Some studies show that a shared understanding and respect
about the underlying assumptions, values, and practices is an essential trust-
developing factor among team members (Glazer, 2008); in reality, is often tough to
achieve such shared understanding (Triandis, 1994). There fore, a lack of shared
understanding may lead to unnecessary conflicts. For example, a higher richness
of information is not just beneficial per-se and could jeopardize teams’ effective-
ness if their members do not invest sufficient time to decode the idiosyncrasies
in each other’s communicational styles (Nurmi, 2011). For example, whereas team
members from a high-context culture may prefer an indirect approach to conflict
management, team members from a low-context culture are more likely to adopt
a direct and structured approach to conflict management (Adair, Okumura, &
Brett, 2001; Yum, 1988). Hence, in a conflicting event the first group will seek to
resolve a conflict by avoiding confrontation, the second group will see this as a
sign of weakness.

Team diversity may also lead to intercultural communication problems, which
not only apply to face-to-face communication, but to computer-mediated commu-
nication (CMC) as well (Lira, Ripoll, Latorre-Navarro, & Monzani, 2016; Monzani,
Ripoll, Peiré, & Van Dick, 2014). For example, in LEO missions, CMC occurs
between the members of the spacecraft and the Earth ground control(s), geographi-
cally distributed in the form of Global Virtual Teams (GVTs; Glazer, Kozusznik,
& Shargo, 2012). Cultural differences were particularly relevant for GVTs due to
limited non-verbal cues to convey meaning that may cause ambiguity, miscommu-
nications, and other disparities that may affect every stage of the stress process. In
the highly stressful situations that may occur during spaceflight, to achieve effec-
tive communication involving SFPs from different cultures, it is crucial to invest
greater effort in communicating. For example, communicating effectively involves
using verbal and nonverbal cues to transmit to peers when they transgress one’s
cultural values and norms (e.g., individualism, hierarchy, and polychronicity; this
last refers to the extent to which people in a culture prefer to be engaged in two
or more tasks or events simultaneously). GVT research shows that communicating
concisely (i.e., in a way that everyone comprehends), at regular intervals, and using
the adequate media reduces culturally-induced stress (Adair et al., 2001; Alexander,
2000; Molinsky, Krabbenhoff, Ambady, & Choi, 2005).

Examples of astronauts’ adverse reactions to culturally-induced stress are
the Isolation Study for European Manned Space Infrastructures (ISEMSI) or the
Simulation of Flight of International Crew on Space Station (SFINCSS-99). In the
ISEMSI, negative reactions not only had individual psychological consequences for
astronauts but led to deviant behaviors, which not only increased intra-group and
inter-group conflict but truly jeopardized these simulations’ success. Further, a
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detailed analysis of Skylab-4’s New Year mutiny suggests that microgravity-induced
mood changes might increase culturally-induced stress. In short, after 84 days in
space and some disagreements with Earth control, the crew of the Skylab-4 mis-
sion announced an unscheduled vacation day, turned off the radio and relaxed,
something unheard of in prior spaceflight missions (Clément, 2005). The Skylab-4’s
mutiny exemplifies well how isolation and microgravity can increase intergroup
conflict, which is commonly known as the “Us vs. Them” syndrome (Tajfel &
Turner, 1979). Social identity theory suggests that all human beings shape their
identity both on a personal level (i.e., highlighting one’s individual strengths and
weaknesses) but also on a social level (i.e., emphasizing the characteristics of the
groups one belongs). Because the positive features of one’s group feedback onto a
person’s self-esteem, people often try to cast the groups to which they belong in
a more positive light as compared to other groups. This behavior can sometimes
lead to prejudice, discrimination, and conflicts between groups (van Knippenberg,
2003). Without training on psychosocial dynamics that can complement training
on emotional self-regulation, the Skylab-4 crew members were ill-equipped to
cope with the psychosocial demands of long-term spaceflight, and hence the “Us
vs. Them” syndrome had such a substantial impact on their behaviors. Thus, we
propose that additional training grounded on social identity research (Haslam,
Eggins, & Reynolds, 2003) might have prevented such an intense inter-group con-
tlict between the Skylab’s crew and Earth control team.

Existing interventions for managing spaceflight-induced stress

SIS researchers usually rely on either a horizontal bed rest (HBR) or head down
tilt bed rest (HDT) approach to study spaceflight-induced stress. HBR and HDT
can efficiently simulate the conditions of microgravity and spaceflight on Earth
(e.g., of reduced mobility and isolation). In most cases, during and shortly after a
period of either HBR or HDT, an increase in depression and neurotic symptoms
follow (Ishizaki et al., 2002), reducing individual performance. However, such
effects did not occur for HBR participants who could socialize (Dolenc, Tusak,
Dimec, & Pi$ot, 2008). Similarly, existing SIS interventions approach the reduction
of microgravity’s adverse effects on moods and emotions in four ways (ergonomic,
physiological, psychological and psychosocial). While all these routes have strengths
and weakness, any attempt to reduce SIS during long-term spaceflight missions
will require integrating all four routes into an overall solution.

The ergonomic approach involves factoring stressors into spacecraft habitation
design (Peldszus, Dalke, Pretlove, & Welch, 2014). For example, Burattini, Bisegna,
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Gugliermetti and Marchetti (2014) suggested a habitation module design counter-
measure, which aims to reduce isolation and confinement, and thus their adverse
effect on the mood of SFP. Their design challenges the classic idea of habitation
systems as a life-support system, moving towards the notion that human factors
are a significant element in the overall spacecraft design process (Messerschmid
& Renk, 2010). However, we know that neuroticism (or low emotional stability)
moderates the level in which the environment affects mood and that, over time,
neurotic people tend to filter out environmental stimuli (Jang & Namkung, 2009).
Thus, as microgravity strengthens neuroticism’s effect on emotions, the attenuat-
ing effect of habitation design on SIS should decay faster in a long-term human
spaceflight environment.

Physiological SIS interventions involve artificially restoring SFPs’ hormonal
balance to strengthen their emotional regulation. For example, Gouvier et al.
(2004) combined hormones that increase cognitive activity such as alendronate or
testosterone, to regulate emotional alterations during microgravity. To simulate
the physiological effects of microgravity, they used a -5% HDT combined with
triiodothyronine (T3). T3 is a hormone that accelerates bone metabolism during
bed rest (Smith et al., 2008), reporting that participants in conditions which either
combined T3 and alendronate or testosterone, reported lower stress levels and
higher performance respectively than the control group. Although physiological
SIS interventions deliver positive results, there are some caveats. For example, in
long-term missions such as a two-year mission to Mars, there may be potential
medical issues with the side effects of continuous hormonal dosage, as Wood (2008)
reported drug dependence effects for anabolic-androgenic steroids (AAS), such
as T3. In consequence, a SIS intervention for long-term manned missions should
ideally be non-invasive at the physiological level, to protect SFPs from potential
dependency to AAS such as T3.

Psychological SIS interventions involve intensive mission-specific training.
Before any LEO mission, professional astronauts conduct numerous exercises to
reduce the number of possible unforeseen contingencies, enhancing their ability
to remain calm in highly stressful but known situations. However, anticipating all
possible contingencies for the complex, unknown context of a long-term space-
flight mission seems impractical, if not impossible. Hence, reducing SIS requires
a more direct approach involving the development of four core human emotional
competencies, so that astronauts and especially SFPs can regulate their emotions
in unknown situations. A valid alternative would then be to develop SFP’s emo-
tional intelligence (EI). Emotional intelligence refers to the ability to understand
adequately and manage emotions (Mayer, Roberts, & Barsade, 2008) through four
core emotional competencies. More precisely, emotional competencies imply the
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capacity to (1) perceive, (2) assimilate, (3) understand, and (4) manage emotions
in oneself and others. The first, emotional perception, refers to deciphering social
information and recognizing emotional expression. Instead, whereas emotional
assimilation involves knowing how to include and exclude emotions from cognitive
processes, emotional understanding implies a conscious reasoning about emotions.
Moreover, emotional understanding enables to use one’s knowledge about emotions
to understand how different emotions are related, perceive the causes and conse-
quences of feelings, label and categorize feelings, interpret complex feelings and
describe them. Finally, emotional management refers to the ability of monitoring
and regulate own and other’s emotions in a way that promotes personal growth
(Mayer et al., 2008). There is incipient evidence that such emotional training helps
to reduce negative emotions stress in highly uncertain situations without a clear
solution, such as being a long-term unemployed individual within a recessive
context (Hodzic, Ripoll, Lira, & Zenasni, 2015). Thus, although we believe that a
context-based training is highly effective to sustain emotional regulation by reduc-
ing uncertainty within familiar theaters of operations, developing SFPs’ emotional
competencies may be a more flexible coping strategy within uncertain scenarios.

Finally, existing psychosocial SIS interventions focus on external social support
as a way to enhance reactive coping mechanisms. LEO missions rely on real-time
(synchronous) communication using a “CAPCOM buddy”, which means having
a former astronaut handling direct communication with astronauts (Caldwell,
2006). Although this approach works very well for LEO, where communication is
synchronous, it may become obsolete when human spaceflight shifts from LEO
towards future long-term missions. The unavoidable connection lag between Earth
and the spacecraft will force communication exchanges to be asynchronous, that is,
with a temporal delay between emission and response (De La Torre et al., 2012). In
this regard, Media Synchronicity Theory (Dennis, Valacich, Speier, & Morris, 1998)
posits that when using a communication media for socially related activities (e.g.,
group work), an elevated level of synchronicity enhances the positive outcomes of
social interactions. The opposite occurs for asynchronous communication, which
reduces its efficacy as a coping mechanism. It follows then that SIS interventions
based on social support for long-term manned spaceflight should ideally be autono-
mous from Earth mission control.

The case for a psychosocial intervention to manage spaceflight-induced stress

The potential issues of existing SIS interventions reviewed above call for a
non-invasive, flexible, and autonomous solution. We propose a SIS intervention
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that is compatible, and, to some extent, complements existing SIS interventions.
Our intervention has the form of a training program that can equip astronauts,
but mainly SFP, with emotional self-regulation and coping techniques to deal with
Spaceflight-induced stress individually and collectively.

Our SIS intervention is informed by recent advances in social and applied
psychology. First, stress coping research has evolved from purely reactive coping
strategies into proactive, anticipatory, and preventive coping strategies. While
reactive coping deals with a particular harm, loss or threat once it has occurred,
anticipatory coping deals with immediate expected threats, preventive coping deals
with an uncertain expectation of threats in the distant future; proactive coping
reflects efforts to build up general psychological resources that facilitate achieve-
ment of challenging goals and personal growth (Schwarzer & Knoll, 2011).

Second, recent empirical research has shown that emotional competencies can
be trained (Hodzic et al., 2015), and that such training reduces subjective stress and
improve social relationships (Kotsou, Nelis, Gregoire, & Mikolajczak, 2011). More
precisely, emotional competency training can increase quality-of-work-life reports
(Cherniss & Adler, 2000; Slaski & Cartwright, 2003), and positively impacts team
performance (Turner & Lloyd Walker, 2008). Finally, research social identity shows
that a strong team identity enhances the ability of social support to reduce individual
stress (Frisch et al., 2014), and even reduce cortisol and testosterone levels without
any additional medication (Hédusser, Kattenstroth, van Dick, & Mojzisch, 2012). In
consequence, integrating activities that develop proactive coping behaviors, emotional
competencies, and that foster social support into a training program respects the
aforementioned design requirements of non-invasiveness, flexibility, and autonomy.

The Spaceflight-Induced Stress Management Plan (SIS-MAP)

The Spaceflight-Induced Stress Management (SIS-MAP) is a short, group-based
training program aimed at prospective astronauts and SFP. The SIS-M AP comprises
three modules divided into three phases and conducted through-out 6 work ses-
sions: a training need analysis (work session 1), the actual training sessions (work
sessions 2-5), and a training evaluation and feedback phase (work session 6). The
first module develops emotional competencies, the second provides training about
proactive stress coping techniques, and the third module focuses on developing
social support mechanisms through the development of an organic, shared identity
that improves both individual and collective coping (Rodriguez, Kozusnik, Peiro,
& Tordera, 2019). Figure 1 shows a summary of the SIS-MAP, its components and
main activities of each work session.
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Phase 1: Training need analysis

As in any other intervention, the SIS-MAP requires from facilitators to establish
first, baseline scores for emotional competencies and determine default coping
mechanisms for each participant, as most individuals tend to differ in their innate
ability to regulate their emotions, and how they instinctively cope with distress
(Gross & John, 2003). Thus, in a first work session, facilitators should determine
participants’ baseline levels for (a) trait-like emotional competencies (EC mod-
ule); (b) default stress coping strategies (Stress coping module); and (c) previous
personally-valued social identities (Social Identity Module).

Psychometric tools are practical and cost-effective alternatives to determine
individual variation in the aforementioned criteria. However, we recommend
only utilizing instruments which are valid and reliable for participants from
countries across the globe (i.e., the most likely team configuration of a long-
term spaceflight mission). For example, the Schutte Self-Report Inventory (SSRI;
Schutte et al., 1998) is a 33-item self-report measure of emotional competencies
(e.g., perception, understanding, and management of emotions; Mayer, Roberts,
& Barsade, 2008) that has been validated across national cultures. Similarly,
the MSCEIT 2.0 is an instrument that uses a behavioral approach to measure
emotional competencies (Mayer, Salovey, Caruso, & Sitarenios, 2003). Second,
for assessing anticipatory, preventive and proactive coping strategies, we would
recommend the Proactive Coping Inventory (PCI), which has also been cross-
culturally validated and is already available in multiple languages (Greenglass,
Schwarzer, & Taubert, 2007). Finally, the ASPIRe model (for a detailed explanation
see Haslam et al., 2003) has been applied in multi-cultural environments. The
ASPIRe intervention contributes to the formation of a collective identity and
has been linked to reduced intra-group conflict and social support in confined
environments (Haslam & Reicher, 2006). The ASPIRe model suggests conducting
guided discussions groups to grasp participants’ personal identification foci.
The main goal of conducting such guided discussion is to raise awareness and
foster in participants’ a profound reflection about their identity, their inner
values, but also bring into mind what are their valued social identities. The
quality and depth of such initial reflection are essential to ensure the success
of subsequent steps (AIRing, Sub-casing, Super-casing, and ORGanizing).
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Phase 2: Training sessions

The emotional competencies (EC) module

The EC module is divided into four informative stages, and each stage serves as
background for learning about and enhancing a particular emotional competence. For
example, the goal of work session 2 for the EC module is to help participants to gain
awareness of their emotional states by perceiving, distinguishing, and understand-
ing emotions. Some examples of activities involve guided meditation, mindfulness
exercises but also a conscious reasoning about one’s emotions (Feldman, Hayes,
Kumar, Greeson, & Laurenceau, 2007; Hiilsheger, Alberts, Feinholdt, & Lang, 2013).

The goal of work session 3 for the EC module is to strengthen participants’
individual management of emotions. Thus, in what refers to managing emotions, we
would provide participants with techniques that allow achieving (or restoring) an
inner, positive emotional state. To this end, we would train SFP on how to tap into two
personal resources, participants’ Emotional Stability, and their Temperance. Whereas
emotional stability is an inherited personality trait, a myriad of studies suggest it
relates to psychological well-being (DeNeve & Cooper, 1998), and task performance
under temporal pressure (Monzani, Ripoll, & Peird, 2014). Instead, Temperance is
a character dimension that is informed by stable traits such as emotional stability
but also can be actively developed through training activities (Crossan et al., 2017).
Participants will learn how to draw from their psychological capital and utilize it
proactively to invigorate themselves immerse into their individual tasks with energy
and dedication during the mission, or in other words, engage in their work. Work
engagement is a strong predictor of individual performance but, more importantly,
it is a major protective force against stress and burn-out (Salanova, Agut, & Peir6,
2005; Schaufeli, Salanova, Gonzalez-Roma, & Bakker, 2002).

The goal of work session 4 for the EC module is enabling participants to decode
their team’s affective emerging states. Combining individual emotional regulation
with collective emotional regulation, because not only the individuals that conform
a workgroup have to deal with negative emotions, but the workgroup itself requires
to solve their relational conflicts before they can act effectively as a team (Kozlowski
& Ilgen, 2006). Recent studies show that collective emotional regulation can be
attained either in face-to-face contexts (Curseu, Pluut, Boros, & Meslec, 2015) or
across computer-mediated communication (Chmiel et al., 2011; Malone & von Ahn,
2012), two likely work environments in a long-term spaceflight mission. However,
collective emotional regulation requires, as precondition, the emergence of collective
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psychological states, such as psychological safety climate, so that team members
can “open up” to their peers without fear of backlash (Edmondson & Lei, 2014).
Finally, the goal of work session 5 for the EC module is to enable participants to
shape positive collective emotions. We propose that a positive, collective emotional
regulation can be attained through two mechanisms, mainly positive emotional
contagion (Bono & Ilies, 2006) and social engagement (Tomaka, Thompson, &
Palacios, 2006). Both mechanisms draw on their team members’ individual and
collective psychological capital to foster positive group attitudes. Once a positive
affective climate emerges, the positive climate should elicit in other team members
hope and optimism, and foster group affective outcomes, such as reduced inter-
personal conflicting, especially when working in a virtual work environment (Lira,
Ripoll, Peird, & Gonzalez-Navarro, 2007; Lira, Ripoll, Peird, & Zornoza, 2013).

The stress coping module

The stress coping module would equip participants with anticipatory, proactive
and preventive coping strategies, and inform them how to identify and prevent
potential stressors. Further, this module aims to reduce social sources of stress,
foster psychosocial protective factors such as social support to counter the effect
of microgravity of group dynamics. Work session 2 aims to enhance participants’
individual stress appraisal style. One particularly relevant activity for every SFPs
is raising awareness of the meaningfulness of the forthcoming spaceflight mis-
sion. In this context, meaningfulness refers to a person’s feelings that the tasks
being carried out in given role are connected to something greater that provides
a purposeful service to society at large (Emmons, 2003; Pratt & Ashforth, 2003).
Prior studies show that creating meaningfulness for a stressing activity increases
people’s work engagement with such activity (Cartwright & Holmes, 2006). Thus,
we propose that a strong sense of meaning can serve as an important psychologi-
cal resource to deal with inherently stressful environments (Glazer, Kozusznik,
Meyers, & Ganai, 2014), such as a long-term spaceflight mission.

The goal of work session 3 for the stress coping module is to provide SFP with
individual coping strategies. To this end, facilitators would provide information
on anticipatory, preventive, and proactive coping strategies, and create awareness
when they would be more appropriate. After having identified participants’ “default”
coping strategy in work session 2, facilitators would now explain how to change the
referent from the negative to the positive aspects of the demanding and difficult
situations. Such changes in referent would, in turn, enable participants to appraise
difficult situations as sources of challenge and opportunity (Kozusznik, Rodriguez,
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& Peird, 2015). Ideally, for the experiential learning component of the stress manage-
ment block, participants would replicate highly stressing events that may occur in
long-term human spaceflight within a controlled environment, like a virtual-reality
simulator (Blue et al., 2017), or a real scale model of an ISS module, as it exists
in ESA’s ESTEC center. We also envision that once the ISS reaches the end of its
lifespan, if could be reconverted to become the ultimate SIS training environment.

The goal of work session 4 for the stress coping module is to provide participants
with strategies for collective coping of stress. This work session would include stress
management activities be focused on preventing “culturally-induced” distress. To
this end, facilitators should encourage the emergence of both swift and inter-personal
trust. Team-building exercises focused on strengthening the quality of a team’s
relational exchanges (TMX) facilitate the emergence of trust (Jarvenpaa & Leidner,
1998; Martinez-Tur & Peird, 2009; Zornoza, Orengo, Ripoll, Gonzalez Navarro, &
Peir6, 2007). TMX focuses on the horizontal relationships among team members
(TMX; Seers, 1989). Second, this block’s activities would then seek to optimize the
flow of intercultural communication in GVT. More precisely, a first activity would
include didactic approaches for dealing with the team’s diversity, following Dubé
and Robey (2009), and Malhotra, Majchrzak and Rosen (2007) recommendations.

The goal of work session 5 for the stress coping module is to provide participants
with tools to reduced “diversity-induced stress”. To overcome the natural culture
fault-lines that emerge in any multi-national team, facilitators should encourage
participants to construct a shared understanding regarding aspects of their collective
tasks (available equipment, task requirements, success criteria for coordinated action;
Tannenbaum, Salas, & Cannon-Bowers, 1996; Zaccaro, Rittman, & Marks, 2001). Such
collective understating is paramount for multinational teams to work effectively (for
a review see Chatman, Polzer, Barsade, & Neale, 1998). Similarly, in work session 5,
participants should shift from creating the conditions for group-level trust and low
quality TMX, towards strengthening it by developing high-quality team-member
exchanges (TMX). High-quality TMX predicts increases in positive attitudes (e.g.,
satisfaction and commitment; Banks et al., 2014). TMX seems appropriate for a long-
term human spaceflight mission, in which, as a result of national diversity, each SFP
is likely to bring a unique degree of expertise into the mission, and as such is also
very likely to expect to participate actively in the mission’s decision-making processes.

The Social Identity module

The Social Identity module would draw on the well proven Actualizing Social
and Personal Identity Resources intervention (ASPIRe; Haslam et al., 2003). In
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general, this module explores which social identities participants use to define
themselves (e.g., nationality, gender, religion). During work session 2, facilitators
should focus on identifying which social identities are relevant to a person (AIRing).
Because an individual may have many social identities which are not all relevant
to a given context (in this case, a space-flight mission), the facilitator should play
an important role in framing this process within the mission’s overall agenda. To
this end, facilitators should highlight those identities which are functional to the
spaceflight mission mandate (i.e., if a participant has a strong national identity,
then highlighting the pride in representing one’s nation in space activities).

Work session 3 would focus mainly on the second step of the ASPIRe program
(SUB-casing). Sub-group caucusing consists in providing a separate space for par-
ticipants who share similar worldviews and goals to think and communicate ways to
contribute to the overall mission’s mandate. The underlying process within this stage is
called group consensualization, and it enables social support (Haslam et al., 2003). The
main challenge for facilitators in this step is preventing the polarization of sub-groups.

Work session 4 of the ASPIRe module would focus on superordinate consensual-
izing, or Super-Casing. After identifying the subgroups in the prior step, facilitators
would invite one or more members of each subgroup to represent their subgroup in a
debate. Even though the process of overcoming barriers appears similar to the previous
sub-casing stage, the main difference resides in that a larger, shared identity should
develop as a result of the super-casing stage. Such shared identity would cohesively
unite the subgroup identities into a shared, mission-driven identity, which would not be
uniformly imposed but organically developed as result of participants’ diverse inputs.

Finally, work session 5 focus on the fourth step of the ASPIRe framework,
Organic Goal-setting (ORGanizing). In short, ORGanizing refers to empowering
participants to harmonize the emerging shared supra-ordinary goals with, in this
case, the actual spaceflight mission mandate. Such alignment provides participants
a sense of voice, which can inform team leaders about their crews’ aspirations
without undermining team leaders’ formal authority. Extant research also shows
that such participative approach results in higher levels of social support and col-
lective performance in both face-to-face and virtual work environments (Picazo,
Gamero, Zornoza, & Peir6, 2015; Wegge, Bipp, & Kleinbeck, 2007).

Phase 3: Training evaluation and feedback to participants

In the training evaluation phase, facilitators would (1) conduct a post-training
assessment, (2) provide personalized feedback, (3) encourage self- and collective
reflection. First, the above-proposed measures would be administered again to
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collect the second measurement of emotional intelligence and stress coping strat-
egies. Contrasting this second measurement to the first measurement (baseline)
would allow determining to some extent the efficacy of the SIS-MAP intervention.
However, due to high-stakes involved in human spaceflight, we strongly advise to
triangulate such report measures with facilitators’ observations during the whole
training program, and how participants responded to the ASPIRe intervention. In
this way, by incorporating self and other reports, facilitators increase the robustness
of the final assessments. To conclude, facilitators would provide each participant
with feedback on how much they improved (or not) during the SIS-MAP training.

CONCLUSION

Although long-term spaceflight has caught the attention of the general public and
continues to be a constant source of inspiration for psychologists interested in team
effectiveness (Salas et al., 2015), spaceflight-induced stress is still a major obstacle
for extended human spaceflights. We emphasize the importance of using proactive
stress coping strategies, developing a shared social identity, as well as intercultural and
emotional competencies, as non-invasive techniques that could contribute to reduce
spaceflight-induced stress. The use of these coping techniques would strengthen social
support, develop trust, and improve communication among crew members, and SFP.
Thus, astronauts and SFPs need to conquer spaceflight-induced stress before a manned
mission to Near Earth Objects (NEO), or even Mars can become a viable reality.

REFERENCES

Adair, W. L., Okumura, T., & Brett, J. M. (2001). Negotiations behavior when cultures collide: The
United States and Japan. Journal of Applied Psychology, 86, 371-385.

Alexander, S. (2000). Virtual teams going global - Communication and culture are issues for distant
team members. InfoWorld, 22, 55-56.

Assad, A., & de Weck, O. L. (2015). Model of medical supply and astronaut health for long-duration
human space flight. Acta Astronautica, 106, 47-62. doi: 10.1016/j.actaastro.2014.10.009

Banks, G. C., Batchelor, J. H,, Seers, A., O’Boyle, E. H., Pollack, J. M., & Gower, K. (2014). What does
team-member exchange bring to the party? A meta-analytic review of team and leader social
exchange. Journal of Organizational Behavior, 35, 273-295. doi: 10.1002/job.1885

Bensoussan, D. (2010). Space tourism risks: A space insurance perspective. Acta Astronautica, 66,
1633-1638. doi: 10.1016/j.actaastro.2010.01.009



Coping with spaceflight induced stress 73

Bishop, S., Grobler, L. C., & Schjoii, O. (2001). Relationship of psychological and physiological param-
eters during an artic ski expedition. Acta Astronautica, 49, 216-270.

Blue, R. S., Bonato, F., Seaton, K., Bubka, A., Vardiman, J. L., Mathers, C., et al. (2017). The Effects of
Training on Anxiety and Task Performance in Simulated Suborbital Spaceflight. Aerospace
Medicine and Human Performance, 88(7), 641-650. doi: 10.3357/AMHP.4807.2017

Bono, J. E., & Ilies, R. (2006). Charisma, positive emotions and mood contagion. The Leadership
Quarterly, 17, 317-334. doi: 10.1016/j.leaqua.2006.04.008

Burattini, C., Bisegna, F., Gugliermetti, F., & Marchetti, M. (2014). A new conceptual design approach
for habitative space modules. Acta Astronautica, 97, 1-8. doi: 10.1016/j.actaastro.2013.12.008

Caldwell, B. S. (2006). Group Performance and spaceflight teams. In C. Bowers, E. Salas & F. Jentsch
(Eds.), Creating High-tech teams. Washington DC: APA.

Cartwright, S., & Holmes, N. (2006). The meaning of work: The challenge of regaining employee
engagement and reducing cynicism. Human Resource Management Review, 16, 199-208. doi:
10.1016/j.hrmr.2006.03.012

Chatman, J. A, Polzer, J. T, Barsade, S. G., & Neale, M. A. (1998). Being Different Yet Feeling Similar:
The Influence of Demographic Composition and Organizational Culture on Work Processes
and Outcomes. Administrative Science Quarterly, 43, 749-780. doi: 10.2307/2393615

Cherniss, C., & Adler, M. (2000). Promoting emotional intelligence. Alexandria, VA: American Society
for Training and Development.

Chmiel, A., Sienkiewicz, J., Thelwall, M., Paltoglou, G., Buckley, K., Kappas, A., & Holyst, J. A. (2011).
Collective Emotions Online and Their Influence on Community Life. PLoS ONE, 6, €22207.
doi: 10.1371/journal.pone.0022207

Clément, G. (2005). Fundamentals of space medicine. E]l Segundo, California: Springer.

Clément, G., & Bukley, A. P. (2014). Human space exploration - From surviving to performing. Acta
Astronautica, 100, 101-106. doi: 10.1016/j.actaastro.2014.04.002

Cohen, I., den Braber, N., Smets, N. J. J. M., van Diggelen, J., Brinkman, W.-P., & Neerincx, M. A. (2016).
Work content influences on cognitive task load, emotional state and performance during a simulated
520-days’ Mars mission. Computers in Human Behavior, 55, 642-652. doi: 10.1016/j.chb.2015.10.011

Crossan, M. M., Byrne, A., Seijts, G. H., Reno, M., Monzani, L., & Gandz, J. (2017). Toward a Frame-
work of Leader Character in Organizations. Journal of Management Studies, 54(7), 986-1018.
doi: 10.1111/joms.12254

Curseu, P. L., Pluut, H., Boros, S., & Meslec, N. (2015). The magic of collective emotional intelligence
in learning groups: No guys needed for the spell! British Journal of Psychology, 106, 217-234.
doi: 10.1111/bjop.12075

De La Torre, G. G., Van Baarsen, B., Ferlazzo, F., Kanas, N., Weiss, K., Schneider, S., & Whiteley,
I. (2012). Future perspectives on space psychology: Recommendations on psychosocial and
neurobehavioural aspects of human spaceflight. Acta Astronautica, 81, 587-599. Doi: 10.1016/j.
actaastro.2012.08.013

DeNeve, K. M., & Cooper, H. (1998). “The happy personality: A meta-analysis of 137 personality traits
and subjective well-being’. Psychological bulletin, 124, 197-229.

Dennis, A. R., Valacich, J. S., Speier, C., & Morris, M. (1998). Beyond Media Richness: An Empirical
Test of Media Synchronicity Theory. In Thirty-First Annual Hawaii International Conference
on System Sciences (p. 48). Hawaii.

Dolenc, P., Tusak, M., Dimec, T., & Pisot, R. (2008). Anxiety, emotional regulation and concentration
during a 35-day bed rest. Review of Psychology, 15, 11-16.

PSYCHOLOGICA VOLUME 62 N°1-2019



74 Lucas Monzani, Malgorzata Kozusznik, Pilar Ripoll
Rolf Van Dick & José M. Peird

Dubé¢, L., & Robey, D. (2009). Surviving the paradoxes of virtual teamwork. Information Systems
Journal, 19, 3-30. doi: 10.1111/§.1365-2575.2008.00313.x

Edmondson, A. C., & Lei, Z. (2014). Psychological Safety: The History, Renaissance, and Future of
an Interpersonal Construct. Annual Review of Organizational Psychology and Organizational
Behavior, 1(1), 23-43. doi: 10.1146/annurev-orgpsych-031413-091305

Emmons, R. A. (2003). Personal goals, life meaning, and virtue: Wellsprings of a positive life. In
C. L. M. Keyes & J. Haidt (Eds.), Flourishing: Positive psychology and the life well-lived (pp.
105-128). Washington, DC, US: American Psychological Association. doi: 10.1037/10594-005

Feldman, G., Hayes, A., Kumar, S., Greeson, J., & Laurenceau, J.-P. (2007). Mindfulness and Emotion
Regulation: The Development and Initial Validation of the Cognitive and Affective Mind-
fulness Scale-Revised (CAMS-R). Journal of Psychopathology and Behavioral Assessment, 29,
177-190. doi: 10.1007/s10862-006-9035-8

Frisch, J. U., Hédusser, J. A., van Dick, R., & Mojzisch, A. (2014). Making support work: The interplay
between social support and social identity. Journal of Experimental Social Psychology, 55,
154-161. doi: 10.1016/j.jesp.2014.06.009

Geuna, S., Brunelli, F., & Perino, M. A. (1995). Stressors, stress and stress consequences during long-
duration manned space missions: a descriptive model. Acta Astronautica, 36, 347-356. doi:
10.1016/0094-5765(95)00115-8

Glazer, S. (2008). Cross-cultural issues in stress and burnout. In J. R. B. Halbesleben (Ed.), Handbook
of stress and burnout in health care (pp. 79-93). Huntington, NY: Nova Science Publishers, Inc.

Glazer, S., Kozusznik, M. W., Meyers, J., & Ganai, O. (2014). Meaningfulness as a Resource to Mitigate
Work Stress. In R. Sinclair & S. Leka (Eds.), Contemporary Occupational Health Psychology
(pp. 114-130). UK: John Wiley and Sons.

Glazer, S., Kozusznik, M. W., & Shargo, I. (2012). Global virtual teams: A cure for - or a cause of -
stress. In P. L. Perrewé, J. R. B. Halbesleben & C. C. Rosen (Eds.), In The Role of the Economic
Crisis on Occupational Stress and Well Being (pp. 213-266). Bingley, UK: Emerald Group
Publishing Limited. doi: 10.1108/S1479-3555(2012)0000010010

Gouvier, W. D,, Pinkston, J. B., Lovejoy, J. C., Smith, S. R., Bray, G. A., Santa Maria, M. P., ... Brown-
dyke, J. (2004). Neuropsychological and emotional changes during simulated microgravity:
effects of triiodothyronine alendronate, and testosterone. Archives of Clinical Neuropsychol-
ogy: The Official Journal of the National Academy of Neuropsychologists, 19, 153-163. doi:
10.1016/j.acn.2002.09.001

Greenglass, E. R., Schwarzer, R., & Taubert, S. (2007). The Proactive Coping Inventory (PCI): A mul-
tidimensional research instrument. Retrieved from http://www.psych.yorku.ca/greenglass/

Gross, J. J., & John, O. P. (2003). Individual differences in two emotion regulation processes: Implica-
tions for affect, relationships, and well-being. Journal of Personality and Social Psychology,
85, 348-362. doi: 10.1037/0022-3514.85.2.348

Guzzo, R. A,, Yost, P. R., Campbell, R. J., & Shea, C. M. (1993). Potency in groups: articulating a
construct. British Journal of Social Psychology, 32, 87-106.

Harvey, S., Kelloway, E. K., & Duncan-Leiper, L. (2003). Trust in management as a buffer of the rela-
tionships between overload and strain. Journal of Occupational Health Psychology, 8, 306-315.
doi: 10.1037/1076-8998.8.4.306

Haslam, S. A., Eggins, R. A., & Reynolds, K. J. (2003). The ASPIRe model: Actualizing Social and
Personal Identity Resources to enhance organizational outcomes. Journal of Occupational and
Organizational Psychology, 76, 83-113. doi: 10.1348/096317903321208907



Coping with spaceflight induced stress 75

Haslam, S. A., & Reicher, S. D. (2006). Stressing the group: social identity and the unfolding dynamics of
responses to stress. Journal of Applied Psychology, 91, 1037-1052. doi: 10.1037/0021-9010.91.5.1037

Hausser, J. A., Kattenstroth, M., van Dick, R., & Mojzisch, A. (2012). “We” are not stressed: Social
identity in groups buffers neuroendocrine stress reactions. Journal of Experimental Social
Psychology, 48, 973-977. doi: 10.1016/j.jesp.2012.02.020

Hodzic, S., Ripoll, P., Lira, E., & Zenasni, F. (2015). Can intervention in emotional competences
increase employability prospects of unemployed adults? Journal of Vocational Behavior, 88,
28-37. doi: 10.1016/j.jvb.2015.02.007

Hilsheger, U. R., Alberts, H. J. E. M., Feinholdt, A., & Lang, J. W. B. (2013). Benefits of mindfulness
at work: The role of mindfulness in emotion regulation, emotional exhaustion, and job sat-
isfaction. Journal of Applied Psychology, 98, 310-325. doi: 10.1037/a0031313

Ishizaki, Y., Ishizaki, T., Fukuoka, H., Kim, C. S., Fujita, M., & Maegawa, Y. (2002). Changes in mood
status and neurotic levels during a 20 day Bed Rest. Acta Astronautica, 50, 453-459.

Jang, S., & Namkung, Y. (2009). Perceived quality, emotions, and behavioral intentions: Application
of an extended Mehrabian-Russell model to restaurants. Journal of Business Research, 62,
451-460. doi: 10.1016/j.jbusres.2008.01.038

Janis, 1. (1982). Victims of Groupthink: A Psychological Study of Foreign Policy Decisions and Fiascos.
Boston: Houghton - Miffli.

Jarvenpaa, S. L., & Leidner, D. E. (1998). Communication and Trust in Global Virtual Teams. Journal
of Computer-Mediated Communication, 3(4). doi: 10.1111/j.1083-6101.1998.tb00080.x

Kluge, G., Stern, C., Trammer, M., Chaudhuri, I., Tuschy, P., & Gerzer, R. (2013). Commercial suborbital
space tourism-proposal on passenger’s medical selection. Acta Astronautica, 92, 187-192. doi:
10.1016/j.actaastro.2012.08.005

Kotsou, I., Nelis, D., Gregoire, J., & Mikolajczak, M. (2011). Emotional Plasticity: Conditions and Effects
of Improving Emotional Competence in Adulthood. Journal of Applied Psychology, 96, 827-839.

Kozlowski, S. W. ., & Ilgen, D. R. (2006). Enhancing the effectiveness of work groups and teams. Psycho-
logical Science in the Public Interest, Supplement, 7, 77-124. doi: 10.1111/j.1529-1006.2006.00030.x

Kozusznik, M. W., Rodriguez, I., & Peir6, J. M. (2015). Eustress and distress climates in teams: Patterns
and outcomes. International Journal of Stress Management, 22, 1-23. doi: 10.1037/a0038581

Lira, E. M., Ripoll, P.,, Latorre Navarro, M. F., & Monzani, L. (2016). La importancia dels equips de
treball en les organitzacions: models d’efectivitat grupal. Anuari de Psicologia de La Societat
Valenciana de Psicologia, 16, 83-107. doi: 10.7203/anuari.psicologia.16.1.83

Lira, E. M., Ripoll, P., Peird, J. M., & Gonzélez-Navarro, P. (2007). The roles of group potency and
information and communication technologies in the relationship between task conflict and
team effectiveness: A longitudinal study. Computers in Human Behavior, 23, 2888-2903. doi:
10.1016/j.chb.2006.06.004

Lira, E. M., Ripoll, P., Peiro, J. M., & Zornoza, A. (2013). The role of information and communication
technologies in the relationship between group potency and group maintenance outcomes: a
longitudinal study. Behaviour & Information Technology, 32(2), 147-155.

Malhotra, A., Majchrzak, A., & Rosen, B. (2007). Leading Virtual Teams. Academy of Management
Perspectives, 21, 60-70. doi: amp.2007.24286164

Malone, T. W., & von Ahn, L. (2012). Collective Intelligence 2012: Proceedings. Retrieved from http://
arxiv.org/abs/1204.2991

Martinez-Tur, V., & Peird, J. M. (2009). The trust episode in organizations: implications for private
and public social capital. Social Science Information, 48(2), 143-174.

PSYCHOLOGICA VOLUME 62 N°1-2019



76 Lucas Monzani, Malgorzata Kozusznik, Pilar Ripoll
Rolf Van Dick & José M. Peird

Mayer, J. D., Roberts, R. D., & Barsade, S. G. (2008). Human abilities: emotional intelligence. Annual
Review of Psychology, 59, 507-536. doi: 10.1146/annurev.psych.59.103006.093646

Mayer, J. D, Salovey, P., Caruso, D. R., & Sitarenios, G. (2003). Measuring emotional intelligence with
the MSCEIT V2.0. Emotion, 3, 97-105. doi: 10.1037/1528-3542.3.1.97

McKenna-Lawlor, S., Bhardwaj, A., Ferrari, F., Kuznetsov, N., Lal, A. K., Li, Y., ... Lawrence, T. (2015). Rec-
ommendations to mitigate against human health risks incurred due to energetic particle irradiation
beyond low earth orbit/BLEO. Acta Astronautica, 109, 182-193. doi: 10.1016/j.actaastro.2014.11.009

Messerschmid, E. W., & Renk, F. (2010). Space Stations. In Encyclopedia of Aerospace Engineering (p. 424).

Molinsky, A. L., Krabbenhoff, M. A., Ambady, N., & Choi, Y. S. (2005). Cracking the Nonverbal Code:
Intercultural Competence and Gesture Recognition Across Cultures. Journal of Cross-Cultural
Psychology, 36, 380-395. doi: 10.1177/0022022104273658

Monzani, L., Ripoll, P., & Peird, J. M. (2014). The moderator role of followers’ personality traits
in the relations between leadership styles, two types of task performance and work result
satisfaction. European Journal of Work and Organizational Psychology, 24(3), 444-461. doi:
10.1080/1359432X.2014.911173

Monzani, L., Ripoll, P., Peiré, J. M., & Van Dick, R. (2014). Loafing in the digital age: The role of
computer mediated communication in the relation between perceived loafing and group
affective outcomes. Computers in Human Behavior, 33, 279-285. doi: 10.1016/j.chb.2014.01.013

Morphew, M. E. (2001). ‘Psychological and human factors in long duration spaceflight’. McGill Journal
of Medicine, 6, 74-80.

Nurmi, N. (2011). Coping with coping strategies: how distributed teams and their members deal with the
stress of distance, time zones and culture. Stress and Health, 27, 123-143. doi: 10.1002/smi.1327

Peldszus, R., Dalke, H., Pretlove, S., & Welch, C. (2014). The perfect boring situation—Addressing
the experience of monotony during crewed deep space missions through habitability design.
Acta Astronautica, 94, 262-276. doi: 10.1016/j.actaastro.2013.04.024

Picazo, C., Gamero, N., Zornoza, A., & Peir6, J. M. (2015). Testing relations between group cohesion and
satisfaction in project teams: A cross-level and cross lagged approach. European Journal of
Work and Organizational Psychology, 24(2), 297-307

Pratt, M. G., & Ashforth, B. E. (2003). Fostering meaningfulness in working and at work. In K. S.
Cameron, J. E. Dutton & R. E. Quinn (Eds.), Positive organizational scholarship: Foundations
of a new discipline (pp. 309-327). San Francisco, CA.: Berrett-Koehler.

Rodriguez, I., Kozusnik, M. W., Peird, J. M., & Tordera, N. (2019). Individual, co-active and collective
coping and organizational stress: A longitudinal study. European Management Journal,
37, 86-98. doi: 10.1016/j.em;j.2018.06.002

Salanova, M., Agut, S., & Peird, J. M. (2005). Linking organizational resources and work engage-
ment to employee performance and customer loyalty: The mediation of service climate RID
B-4354-2011. Journal of Applied Psychology, 90, 1217-1227. doi: 10.1037/0021-9010.90.6.1217

Salas, E., Tannenbaum, S. I., Kozlowski, S. W. J., Miller, C. A., Mathieu, J. E., & Vessey, W. B. (2015).
Teams in Space Exploration: A New Frontier for the Science of Team Effectiveness. Current
Directions in Psychological Science, 24, 200-207. doi: 10.1177/0963721414566448

Sandal, G. M. (2001). Psychosocial issues in space: future challenges. Gravitational and Space Biology
Bulletin, 14, 47-54.

Schaufeli, W. B., Salanova, M., Gonzdlez-Rom4, V., & Bakker, A. B. (2002). The Measurement of
Engagement and Burnout: A Two Sample Confirmatory Factor Analytic Approach. Journal
of Happiness Studies, 3, 71-92. doi: 10.1023/A:1015630930326



Coping with spaceflight induced stress 77

Schein, E. (1984). Coming to a New Awareness of Organizational Culture. Sloan management review,
25(2), 3-14.

Schutte, N. S, Malouff, J. M., Hall, L. E., Haggerty, D. J., Cooper, J. T., Golden, C. J., & Dornheim, L.
(1998). Development and validation of a measure of emotional intelligence. Personality and
Individual Differences, 25, 167-171.

Schwarzer, R., & Knoll, N. (2011). Positive coping: Mastering demands and searching for meaning. In
S.J. Lopez & C. R. Snyder (Eds.), Handbook of Positive Psychological Assessment (pp. 1-27).
Washington D.C.: American Psychological Association.

Seers, A. (1989). Team-member exchange quality: A new construct for role-making research. Organiza-
tional Behavior and Human Decision Processes, 43, 118-135. doi: 10.1016/0749-5978(89)90060-5

Slaski, M., & Cartwright, S. (2003). Emotional intelligence training and its implications for stress,
health and performance. Stress and Health, 19, 233-239. doi: 10.1002/smi.979

Smith, S. R., Lovejoy, J. C., Bray, G. A., Rood, J., Most, M. M., & Ryan, D. H. (2008). Triiodothyronine
increases calcium loss in a bed rest antigravity model for space flight. Metabolism: Clinical
and Experimental, 57, 1696-1703. doi: 10.1016/j.metabol.2008.07.026

Tajfel, H., & Turner, J. C. (1979). An integrative theory of intergroup conflict. In W. G. Austin & S.
Worche (Eds.), The social psychology of intergroup relations (pp. 33-47). Monterey: Brooks/Cole.

Tannenbaum, S. I, Salas, E., & Cannon-Bowers, J. A. (1996). Promoting Team Effectiveness. In M. A.
West (Ed.), Handbook of Work Group Psychology (pp. 503-529). Chichester: John Wiley & Sons.

Triandis, H. C. (1994). Culture and social behavior. New York, NY: McGraw-Hill.

Tomaka, J., Thompson, S., & Palacios, R. (2006). “The Relation of Social Isolation, Loneliness, and
Social Support to Disease Outcomes Among the Elderly’. Journal of Aging and Health, 18,
359-384. doi: 10.1177/0898264305280993

Turner, R., & Lloyd Walker, B. (2008). Emotional intelligence (EI) capabilities training: can it develop
El in project teams? International Journal of Managing Projects in Business, 1, 512-534. doi:
10.1108/17538370810906237

Urbina, D. A., & Charles, R. (2014). Symposium keynote: Enduring the isolation of interplanetary
travel. Acta Astronautica, 93, 374-383. doi: 10.1016/j.actaastro.2013.07.028

van Knippenberg, D. (2003). Intergroup relations in organizations. In M. A. West, D. Tjosvold & K.
G. Smith (Eds.), International handbook of organizational teamwork and cooperative working
(pp. 381-400). Chichester, UK: Wiley.

Vandenberghe, C. (1999). Organizational culture, person-culture fit, and turnover: a replication in the
health care industry. Journal of Organizational Behavior, 20, 175-184. doi: 10.1002/(sici)1099-
1379(199903)20:2<175::aid-job882>3.0.c0;2-¢

Wegge, J., Bipp, T., & Kleinbeck, U. (2007). Goal setting via videoconferencing. European Journal of
Work and Organizational Psychology, 16, 169-194. doi: 10.1080/13594320601125567

Wood, R. I. (2008). Anabolic-Androgenic steroid dependence? Insights from animals and humans.
Frontiers in Neuroendocrinology, 29, 490-506.

Yum, J. O. (1988). The impact of Confucianism on interpersonal relationships and communication pat-
terns in east Asia. Communication Monographs, 55, 374-388. doi: 10.1080/03637758809376178

Zaccaro, S. J., Rittman, A. L., & Marks, M. A. (2001). Team leadership. The Leadership Quarterly, 12,
451-483. doi: 10.1016/S1048-9843(01)00093-5

Zornoza, A., Orengo, V., Ripoll, P., Gonzalez Navarro, P., & Peird, ]. M. (2007). Antecedents of trust in
teams with different virtuality levels. A longitudinal study. The electronic journal of virtual
organizations and networks, 9, Special Issue “The limits of virtual work”.

PSYCHOLOGICA VOLUME 62 N°1-2019



