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[ Abstract] Recently, with the rapid growth of the global population and the exhaustion of resources, exploration
activities in extreme environments such as the polar regions, the outer space, the deep sea, the deep underground and
highlands are becoming increasingly more frequent. This in-depth exploration of the external environment and the
consequent dramatic changes in lifestyles impact on sleep, a basic life activity of humans, in ways that cannot be
overlooked. the basic life activity of human beings. Sleep, a basic life activity and the result of the evolution of organisms
to adapt to their environment, is closely associated with sleep homeostasis and endogenous rhythms. However, external
environmental changes and lifestyle shifts in extreme environments have had a significant impact on the patterns and the
quality of sleep in humans. Furthermore, this impact can lead to many physiological and psychological problems, posing a
great threat to human health. In this review, we delved into the specific effects of different extreme natural environments
and enclosed environments on sleep, elaborating on how these environments alter the patterns and the quality of sleep in
humans. In addition, we summarized the changes in human sleep under extreme environments to help gain a better
understanding of the mechanisms by which these specific environments impact human sleep. It is expected that this
review will provide a solid theoretical foundation for optimizing long-term survival strategies in extreme environments

and help humans adapt to and overcome the challenges posed by extreme environments more effectively.

[Key words]

Interventions

Extreme environments Sleep Biological rhythm Influencing factors

MENRJ— R EE A A A B, RO HREE . Wi
Wit B NE E 780558 A E B AT T R AT IRAS . RAF Y e
BT i 2R ) TE A AL L IARIEIRE L 1212
W, e R S =R et B, NIRRT
— BB I A2 2 O MR- 0 PR 4 ML, DA B R B i
REANRAAF PR

* P01 48 BRI H (No. 2022NSFSC1298, No. 23QYCX0115) | Jii#k
TRk RAR R H (No. 2022-YF05-01274-SN) F1PU 1145 TLA: fd 2 51 23051 H
(No. 21PJ022) ¥t Bl

A W{EVEH, E-mail: wanghaikos@163.com

AR H 2 2024-07-20

SR, 6 LA I AT T 185 A0 A Ak T B B 14
PR IX | SR R EL O AR TE B g St X
AN UL BH G R A5 4 S HUER RPN E A7 K
25, ALEOEIRTE A A A BRI R 3% 2o e LA 5 72
PRSI o AL, AL PRIE AT L 3 Sl 1] 2 R R A
SRR, R R B R R R 1 T AR SR R ) 4 i —
AP ECT WIS T AT AT o Or B R
o IR R AR TR ZU B AR I, B HRORE AN R sl 6 52 3] 4654
L DEMD AR AR O BRI AN RS2

B BRI B | BEURAO R I A, BUA 2R A s
] S 44 2 BE IR AR B 5K, W ML LAS MR HR R TG 3 H 4


mailto:wanghaikos@163.com
mailto:wanghaikos@163.com

4 1

P 45 B R B0 A S B HIR 1) S i 1035

A, BOR 22 1) N TET I 5 i PR 45 5 K ) e IR i)
R, SR, R g B 5 X6 N 2K R IR 52 i ) ELAARATL ] it
ANTHFEN S TRATZRR IR U A T B AR B2 2 A 5, X TR
FERl s A N TAE R BAE ™ | AR TR A L, INE
N5 CE AT MR R A0 X O IRI R, DXLk, AR SOt
R i A5 Xk S e AR 14 52 Wi LA B AT B8 AL TR AT 230
DA A AR SR R Xof SRS F) 1 7 B BT LA

L) “Sleep* OR circadian rhythms OR insomnia*

OR hypersomnia*” “environmental disrupt* OR isolated
environment®* OR confine* OR extreme environment* OR
ice environment* OR high latitude OR latitude OR
submarine OR subterranean OR antarctic* OR arctic OR
artic OR social isolate* OR space flight OR microgravity” 4
K21, #Epubmed . web of science., embase., H[E 1M |
T3 97 R I S 12 S TR R R A T SO R,
H VIO 54T A4 SCHR LA S i 1 28 SR EA T 20 B (1811 o

Number of literature entries found in
primary screening in PubMed bykeyword

searches (n=8 562)

/

(n=3621)

Number of
records for the
last five years

Number of articles
matching the research

Number of classic
articles over five
years (n=28)

Number of selected

articles (n=78)

Excluded records (n=2 352)

1) Unrelated subjects (n=1 037)

2) Non-English languages (n=791)
3) Summary of conferences (n=524)

topic and with access to
the full text (n=1 241)

1 CEkfHERE

Fig 1 Literature screening process
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TST: total sleep time.
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