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ABSTRACT

Space mission simulations at facilities and locations analogous to
spaceflight environments are commonly used to explore the impacts
of stress on crew members and validate stress mitigation strategies.
As part of a study monitoring crew psychological and behavioral
indicators, twenty-four space analog mission crew members took
pre-mission, during-mission, and post-mission Perceived Stress
Questionnaires (PSQ). One mission was conducted at the Mars
Desert Research Station (N=7), two missions at the Mars Arctic
Research Station (N=8), and three missions at the Integrated Lu-
nar/Mars Analog Habitat (N=9). Mission durations were between
twelve and seventeen days. It was hypothesized that the space ana-
logs’ isolated, confined, and extreme environments would increase
perceived stress. However, all three analog facilities’ crew members
experienced a non-statistically significant reduction in perceived
stress (ANOVA P=0.26) while conducting the mission compared to
the pre-mission and post-mission results. This observed reduction
in perceived stress during the missions compared to the pre-mis-
sion and post-mission questionnaires suggests that short-duration
space analog missions may not yield a stress response sufficiently
analogous to spaceflight to conduct research concerning stress in
spaceflight environments.
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Estrés percibido por la tripulacion durante misiones
analogas espaciales de corta duracion

RESUMEN

Las simulaciones de misiones espaciales en instalaciones y lugares
analogos a los entornos de los vuelos espaciales se utilizan comun-
mente para explorar los impactos del estrés en los miembros de
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la tripulacion y validar estrategias de mitigacion del estrés. Como
parte de un estudio que monitorea los indicadores psicolégicos y
conductuales de la tripulacion, veinticuatro miembros de la tripu-
lacion de misiones analogas espaciales realizaron Cuestionarios de
Estrés Percibido (PSQ) antes, durante y después de la misiéon. Una
mision se llevd a cabo en la Estacion de Investigacion del Desier-
to de Marte (N = 7), dos misiones en la Estacion de Investigacion
del Artico de Marte (N = 8) y tres misiones en el Habitat Anélogo
Lunar/Marte Integrado (N =9). La duracién de las misiones fue de
entre doce y diecisiete dias. Se plante¢ la hipotesis de que los en-
tornos aislados, confinados y extremos de los analogos espaciales
aumentarian el estrés percibido. Sin embargo, los miembros de la
tripulacion de las tres instalaciones analogas experimentaron una
reduccién no estadisticamente significativa en el estrés percibido
(ANOVA P = 0,26) mientras realizaban la misién en comparacién
con los resultados antes y después de la mision. Esta reducciéon ob-
servada en la percepcion del estrés durante las misiones, en com-
paracion con los cuestionarios previos y posteriores a la mision,
sugiere que las misiones espaciales analogas de corta duracién po-
drian no generar una respuesta al estrés lo suficientemente similar
a la de los vuelos espaciales como para realizar investigaciones so-
bre el estrés en entornos espaciales.

Palabras clave: Espacio, Analogo, Mision, Estrés, Artico, Desierto

HLZHN SRAE R R 2 ASAUAE 55 HH B RS R [s
GRS

TE AT R IR 553 1 0 e A b i 347 R S AT SR L, s AT
PRI SIS LN G2 OS2 00 56 0E 1K 7 2% fff S o /E S — T
WS 3O BT A FE PR I TR — 5848, 2444 KA AR
AR S HLE N BAEATE SR AT TR AESS Ja 852 1 N & 7
i (PSQ) o —TUAT 55 7E KB VDA 700k (N=7) 34T, PRIE
AT KA el (N=8) #E4T, =TUESTE ABR/ K EBLEA
LR St (N=9) #E4T . (ESSRFEERT A 12R 1T R RIA
N, RIS B AR o PR 5 2 3 & 1. R
M, SAEE AT G RAR, FrE =AML e AL
HN RAEPATAESS I BB G E J1 B T B G vH M 1 2 3 BRI
(ANOVA  P=0.26) » S5AESATAMES GRS, AT 55 1
FREIE TR DR B, RS EAMES AR A areE S5 K

18



Crew Perceived Stress During Short-Duration Space Analog Missions

AT SRR E SRS, BT TF A e ks GAT R

1515 77 IR T o

RptiA]: Affa], AL, KRS,

77, etk v

Background

stronauts experience four types

of stressors during space flight:

physical, habitability, psycho-
logical, and interpersonal. Physical
stressors include acceleration, micro-
gravity, ionizing radiation, meteoroid
impacts, and light/dark cycles. Hab-
itability includes vibration, ambient
noise, temperature, lighting, and air
quality. Psychological stressors include
isolation, confinement, danger, mo-
notony, and workload. Interpersonal
stressors include gender issues, cultural
effects, personality conflicts, crew size,
and leadership issues (Kanas & Manzey,
2008).

Space analog missions on Earth
are commonly used to explore the im-
pacts and mitigations of these stress-
ors on crew members. Between 2019
and 2024, the Mars Desert Research
Station (MDRS) conducted eighty-one
missions. The post-mission reports of
sixteen of those missions described at
least one stress-related research study.
To better understand the crew mem-
bers’ stress profiles during short-dura-
tion space analog missions to aid with
research development, perceived stress
was observed during missions at three
different analog facilities.
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Methods

s part of a study monitoring

several crew psychological and

behavioral indicators, twen-
ty-four analog crew members across six
missions took Perceived Stress Ques-
tionnaires (PSQ) a week before ingress,
during the mission, and a week after
mission egress. One mission was con-
ducted at the Mars Desert Research
Station (N=7), two missions at the
Mars Arctic Research Station (N=8),
and three missions at the Integrated Lu-
nar Mars Analog Habitat (N=9). Each
subject’s PSQ scores were averaged over
their pre-mission, during-mission, and
post-mission phases.

Results

uring the mission, the crew
Dmembers’ average stress score

was 0.354 with a standard de-
viation of 0.059. A small reduction in
stress during the missions compared
to pre-mission and post-mission scores
was observed in the data aggregated
between the three facilities (pre-mis-
sion = 0.372; during-mission = 0.354,
post-mission 0.384). MDRS and
ILMAH both showed a stress reduction,
while FMARS had no change. Figure 1
shows the change in stress at each facili-
ty throughout the mission lifecycle.
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Figure 1. Pre-mission, During-mission, and Post-mission Perceived Stress Results.

An ANOVA using data from
all three facilities showed that the
during-mission perceived stress reduc-
tion was not statistically significant (df
= 71, P = 0.259). ANOVA results for
each specific habitat also did not yield
statistical significance.

Discussion

or comparison, the crew mem-
bers’ PSQ scores were below the
mean perceived stress observed
in the healthcare environment. PSQ
scores were taken at a hospital with
26 in-patients, 88 out-patients, 93 stu-
dents, and 23 healthcare workers sur-
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veyed, the mean stress score was 0.42
with a standard deviation of 0.15. The
analog crew members’ perceived stress
was most comparable to the healthcare
students who averaged a PSQ score of
0.36 (Levenstein et al, 1993).

The short-duration space analog
missions in facilities at college campus,
desert, and arctic environments do not
show an increase in perceived stress
compared to the weeks immediately
preceding and following the mission.
These facilities and missions may not
offer a sufficiently analogous environ-
ment to the stressors of spaceflight to
conduct relevant stress mitigation re-
search. This information can aid with
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analog research development related to of analog crew members’ stress levels
stress through a better understanding before, during, and after a mission.
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