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[ Abstract ] Objective To understand the influence of Arctic environment on sleep quality of expeditioners.
Methods Pittsburgh sleep quality index (PSQI) scale was used to investigate the sleep statuses of the 131 expeditioners
for the China’s 9" Arctic research expedition before, during and after the expedition, and the sleep time point, morning rise
time, sleep latency and actual sleep time were recorded. Results A total of 131 questionnaires were sent out, and 88 valid
questionnaires were collected from 77 males and 11 females, aged 22-50 (48.1+17.9) years, including 18 crew members
and 70 scientific research team members. During the expedition, the median morning rise time was 180 min earlier than that
before the expedition, the sleep latency was longer than that before and 3 months after the expedition ( [45.23+25.84] min
vs [18.45+14.34] min and [19.50%12.57] min, both P<<0.01), and the sleep time at night was shorter than that before
and 3 months after the expedition ( [6.83%£2.24] hvs [8.36%£1.45] hand [8.14%£1.45] h, both P<<0.01). According to

the score of PSQI scale, the sleep quality was decreased, the sleep latency was prolonged, the sleep time was shortened, the
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sleep efficiency was decreased and the use of hypnotic drugs was increased during the expedition, with significant differences

as compared with those before the expedition (all P<<0.01). Conclusion Polar day and low temperature environment

significantly affect the sleep rhythm of expeditioners, prolonging the sleep latency, shortening the sleep time and increasing

the use of hypnotic drugs, which may affect the working state of expeditioners.

[ Key words | arctic regions; polar day; sleep initiation and maintenance disorders; high latitude

b T 25 G 1R 7 A 1 5 A [ G ) Al R 2
A, WHE H S 2 . IREC R HT
T 34 ERl2E B 2 K 8 IRAURl2- %88, 2018
AR O WAL RIS B 52y “ITiE VK 2298 2 %7
BRI R AR FEE RS, T Sl
TR B Z ML EAT 55, ANV DR [] 5 B il
SEAS S B BRS04 L RRES A
DURAERE NS AR T EORRAR, PR h)
RATEZ B -8 AT 55 TR o2, fHAS O .

2017 48 (P E R IRAE S W AN T A5 R ) HhoE X
2 HIRCRE A A0 B T4 S50 ) B R) T/ ol e BG4 25 R
M, -GS AR BT B R R AE A R B
2014 471 3 [F MR RR S 2= 2 8 ma 4 th, U AR A
10%~15% £ & R HRAE 2 W, K HRAE 202 M Ak
B, A 50% 90 G SR F R 10 45 P
P iR A R BRI IR 2 5 3k 57% L ] £
IRBE A0 5 | A 1 B RGP R AT TF%) PRI A B i, X
HH TAERSZm i o o AR 5 2 A3 . o0
A 35 IR B i — AT 45, Strange F1 Youngman
FLAE 20 422 60 AEARK 70 4R 40 B2 H A 2
fF ( winter-over syndrome ) , Bradbury " JI|7E 2002
PR T HZE A AE, 2 FPZE SRR K T g
SRR, R B AT i 5 2 R0 B R
Hi, Palinkas ' 7E 1991 4E 3 tH T A& L5 5 fE A9 R
fE, GLFEANAR. JRHR . BRI, ZcE . I .
HENEPRE FREANCIC 8RS, k28R
IRATAT Hh LA 8 R R A A b PR35 R (4 55
S A AR HD . 30 Vi T S i R B TR A0 B A A
TR, MTE X L A5 T ) OB AE—Fh
Sufa AR E) DUz =4 (the third-quarter
phenomenon ) , BIZEHATAE 55 o > J5 00 53 % 3 i
MRS DU EBRTE W, M s 4 1 R
IREE AT XA AR A B GO PR R R, RIRE AR
R FERIIE A —.

AHIESE B B AR BEAR S B ] P 2 i RS
W AL R BE AR ARl B ]S R A
BT T BRN 5 BA 5L, A Bl VT 2% B2 Ik AR 57 2 45 40

[ Acad J Sec Mil Med Univ, 2021, 42(11): 1296-1299 ]

( Pittsburgh sleep quality index, PSQI) 2" %t
2 EARAR S A TR A, DU A5 il bR BA
FOHHAT I P BRI AL HR 22

1 FRIFTE

1.1 —fFA4 LL20184F 7 HZE 2018 49 ASm
b ] [ ARG IR A AR 9 IRAU Rl 8T 45
131 NG THEX G AR (1) 4F
Wb 22~50 %5 (2) RERMEM. EHEE; (3) M
AT AR A (4) 28 A1 R & 45 HL I
BREVIE; (5) TR RGEWRH o HEBRARE:
(1) 2SI A, (2) BRAd)™ @ e AR [ 05
Fo ATET 6 A, M A A R B B
34N A I Z I ], G I ) o S PR IR R
By B 14 d. 34 H AT RIS TR 75
W, HAEHEERT 12 > AR TG 14 d K
AR BN FEUGB B A . BA B AT R4 A 1
R I R AT X, AR A TR AR (b
25 66° 00'00"~ L4 88° 86'50" ) | IE (IR
—4°C) WEE, B B\ AT B ¥ E WS
SO R LTSRN R S S RN AR s U SR LT E
it

1.2 MEREAF  ICaEPARUEE P ABERA S, R
A S ABERS[A] BEHREFE], JEUEFT PSQI
2 MRS A BE T4y . PSQI H 72 Buysse 25 F
1989 4EZafill, J2& [ N MK B RFTAL 2% BRAR L 19 H
IR IREE B, PSQI R4S 7 MN4EE, 45
SEREARA R BEARALCR . BENRSTE . ABERSE]
RZ549) . BEARBERS . HEIIRE. A0F5E PSQI &
2 Cronbach’s o 2400 0.823, FHIEEE R 0.934,
13 %eitsas® [ SPSS 23.0 #1411
48T K H Kolmogorov-Smirnov 32X -t RIS T
IEASER S, fFEIERS MR £s FoR, K
FHECXT ¢ K B AT LUHE s AT G IR 53 B B RE LA
A (JER) #7R, R Mann-Whitney U £ 461
s, THECFRIL BRI A 3 830R . K3k
(a) 24 0.05,



e 1298 - BOFEEREFR 20214511 H L SF 2%
) & B R 28 AChBHE NG, MBS HATHT (13 A,
=A

2.1 AR AAE L AR 131 0 ()
37 N, BEE NG 94 N) , [k 100 17y, A AL
i 4% 88 fiy. 88 A MAGith, BB 774, 11 4, F
% 22~50 (48.1+17.9) %, B (169.8+16.5)
cm, K 72 (45~105) kg; fibt 18 A, Bl& A
570 N5 BB AR REE 16k, Jui A
1.4 WEAEA BERR ) AR BA 5146 13 AN (14.8% ),
B HEARES 5T 6 h, 25 1 (i FH Bz Y
FIBA A 16 N (18.2% ) 5 59 AAY 5k TAE B[]
RLEA, 19 KNNTH, 5 KBTS, 2 oL,
3 AR HERG(E FH ALY B 5L Lk 78.4% (169
AN, TR R (30.5£14.5) min,
22 FERBEIARMERE L 88 KA G 34 A
(38.6% ) 7E 75 5 1 [n] 47 75 MR IR [0) R, Hirpe A

14.8% ) ZR A %1% E L (P<0.01) . f1HER
[ 34 A, 16 ANTEZ G a)ffi B AR 2454,
Horbo1s A8 R 5 B B o W R ok, 1 Al
259 ) BB | B BRI ) S, 2% 4 4 ) A B
{14 v S A 1) A B F5f (1) 6 452 HR AT T 6 /1> H e 69 min
(P<<0.01) , H i j= Bt A] SAL A7 T 6 A~ H B
180 min ( P<<0.01) , ARERT A% HATHT 6 4~ H %E
K (P<0.01) , 7 M B BR8] %5 1 4 7R 6 A4S H 4
g (P<<0.01) , 1 FH KX (08: 00—20: 00) HE AR
f )4 AT T 6 N H #EK (P<<0.01) . HR4E PSQI
TRV, 25 ] A 52 %) PSQI 2 545 &
BEMR R . ABERSA] | MR E] | BEIRSCR . IR

R1 F9XABMFEZEA . ERIE K ERZ/EI R HEREIR LR

EELAD HATHI 6 1~ A

TS5 AT 6 S A A LR s, EREA S
2rE Y (PH<0.01) o WFE 1.
n—2_88
E2 S| FELERT 3 A

TR RIS 6, Fh 225 ()
AMERSE] /min, x £
Jre B ] a5, gk (D

18.45+14.34

R M B R FsF 8] /h, X 8.36+1.45

A R BEHR A 18] /min, x £ s 36.81+26.32

PSQI £ ), x£s 3.11£2.02
MR BT 7540, X s 0.69+0.58
AHERT 7553, X £ 0.7140.53
AR )543, X £5 0.540.46
BEIRZCRAF S, xts 0.1740.12
BENRREAFAT5), xts 0.1340.11
IR Y357, x £ 0.020.01
H I Dfefs s, x£s 0.85+0.21

22:36 (21:00— X H 01:00)

07:06 (05:30—09:30)

23:45 (21:00— ¥ H 06:00)”
4523+25.84"
04:06 (03:30—12:30)""

22:16 (21:00— ¥ H 00:30)"*
19.50+12.57°%
06:54 (05:20— Y% H 10:00)""

6.834+2.24" 8.1441.454
78.30429.427 33.81+16.32°"
757+£322" 2.73+£1.53%%
2.01£0.67" 0.59+0.38°"
231£0.84" 0.660.33°4
1.4840.42" 0.44+0.43°%
0.21+0.15" 0.1640.10°4

0.23+0.17 0.11£0.09
0.12+0.10" 0.02+0.01°"
1.21+0.87 0.75+0.19

"P<0.01 FHATHT 6 A AR S P<0.01 541 HeAe . PSQI: DT 2% ER IR IR T AL

23 HELERJGTA BRI 884 AL,
80 44 BN BITE B4 U 14 d MK A 2 H A B R HIR
ARAS, 5 24 BN AR TH A7 — 8 A B PRI M, R IR
A, 3 4% A B3ATSAE A Xt AR 24 40 ) ) B K
86 4 B\ B 5L TS 3 N PN A B MR SS 10 K 2 %)
HATHTIRA, 2 44 BA AT 5 2 18] 7 R FH Bh R 2547,
SVARREAR SOOI ER 1. BRI 12401, BE
Bt iR B EEE TS 14 d WRIRE R 8 PG, H
HeZABRERWE, H 24K “TRE” M,
DR 0T A4 5 AT 45 1R A T AL A 5 4010, A7 2
WKEEZS Yy BIAR, {FLf P 550 S RAT  A5 5 40 ] B A

WL, AR 1RIED EAERE 1~2 K,
3 3t 8

Wb RE 75 SR X B DLAE B, 0 PR IR
R —IT 55", ARSI, BRI
AR AR P INPEBN B2 BR T Rgh . )
e FEVRARNRAN, MR MUATRIE . ATk
TR ARk BRI TARSEAR R R A
R BN i 5 P T A 3R

ARWFTIR TR . BIEFRIE e 24 h FePET AR
R, BEE AR K TS i 5 B IEIRR S



S5 11 LR A P EISE O URAUHRRR A G IR BA 3 B ST 23 BT e 1299 -

MyiAAE, BIRZ NG ZIR SRS, AR
HR ] SR P B B, U HE R AR R X
B (e MBS ) HEATIRETE . SRR, R
[P e 7 e, R A R B T A T S B e
SR CHRIA A, 55 9 AR Bl 2 M A 34 44
BA D3 H ARy ™ B ) R MR L, o 16 44 H IR BIAR
254, YRR O ER 1~2 Fr, (R AR 24
WG R R 2R (B, 04 mgid) | FE
IR TREIZY) (WAL, 10 mg/d ), HAYBA BLE
IHPHEAE R PR (8: 00—20: 00) REEARE] |
ez sl . W RS MRS TR R S B AR A1
P, A 2 SRR E AR O UG, T
AbEs 70°)5 YIXELIARE, £ A5 T ok, 1 AR
. MRS BEARE OO B, TAERCR B R
s RHERR IR RIS TR, S TEAS A RS
CRRIBES KA MR 258 ) T T R4 2 C Rl
VER BIR 25 AR, 370 3 A5G s T 11 R ey <t e
£ 0.4 mg B ML IE 10 mg 7] A L4k 5 5~6 h
i, ELR s MR A iR . S 2R B AR
SEI, BEE A TR ARG LR B X BT, 1% 2 44
A D RE R B A, T DABRER R U, MEARAS (R A
HRACR MK 2 AT S5 S0 I 26 B e ) e G
RES

L, TR ESE N okeifEL (BER
T2y . TR UK TRRIE . BURE . BGER, BAGL 2
EEEMRIR . PG, TR ), #5rBA G
T ELE Y ORAE, BEShRIRFREIR . (HRAE T K
iV E, BA G BB DR SR E IR AR S, A T B
2 TR 2E SO IR . B L F s 2R3
PRIG 5 NGUTRE A G 2, IR I 1 BA G0 BE
A RGERE, e S IRerEE R AR RS
AT RERICAA AR R . 32 3 T A B T80
PR AR R T

559 WALIRL - ZEMUATIN R R 3 S H, AEXF
TR a5 SRR, (FLIR BA D1 A B RS o o e A
WAR B, FFERIRIZWI N AR Z . R824
BEXTREE N SRR A R S A TR A, DU T i
BA D% 14 2 HRAR 02 75 23 Bl 6 T 55 I ] 1) 2B T 1
Z, IR RIRASE R 2, T — 20 R B Xt
PETRBE 15 it i35 A B3 A RERR B . Al . AL UK
T 2 AL S 24 h AR BEXT BA B3 AR IR 11 52 ) 2t S
hn. ANBEE AR R0, Bl A B T AR ] 4

IR IE X REIR A 520, A RHE T34 Al R
IEBE R IRTE I .

A FEA) 20 %) e 2 A R 5 Sk 2 5 A
SUEHTEREE T i R R A 55 P A B RROIR 25 A T 45
Ji, AR O T T BRI R T 5, B AR
—EM MR AWFEE R, HATARE. ik
PIRIEE . AR X AR 7 A5 2w, {H iy T2 A
BRI, BA PR R WD eSSBS LR
Hh, R SRS HE ISR AN [R] A 5T A 5% ) e R AF G
RR, FHBATRIEIr, 9 a B A RS |
HEP LB OMERE | SR ARE TARRCREEHE S

[& % X #]

(1] hEREIROIT 2. b ER RIS WANR e (1] .
HEPREH4E,2017,97:1844-1856.

[2] SATEIA M J. International classification of sleep
disorders-third edition: highlights and modifications[J].
Chest, 2014, 146: 1387-1394.

(3] [l JRHRAERIZ T N2 W36 7 BLAR [J] . SR IR 2
¥7,2011,32:193-199.

[4] STRANGE R E, YOUNGMAN S A. Emotional aspects
of wintering over[J]. Antarct ] US, 1971, 6: 255-257.

[5] BRADBURY J. Utter isolation in a cold climate: the
Antarctic challenge[J/OL]. Lancet, 2002, 359: 1130.
DOI: 10.1016/S0140-6736(02)08185-0.

[6]  PALINKAS L A. Effects of physical and social
environments on the health and well-being of antarctic
winter-over personnel[J]. Environ Behav, 1991, 23:
782-799.

(7] EIURE, w2 I i O B2 E Y (1] 0 BER
23R ,2009,17:227-232.

(8] omm, WGk, XGRS, B 0 m B T > A4t
R PRI ] OB EERE 2010, 18:980-986.

[9] BUYSSE D J, REYNOLDS C F, MONK T H,
BERMAN S R, KUPFER D J. The Pittsburgh sleep
quality index: a new instrument for psychiatric practice
and research[J]. Psychiatry Res, 1989, 28: 193-213.

[10]  “FEif, T, 2% 5% &, FAR L bR Ak

TR AL RIS [T] . 28 4B K22l
2020,41:680-685.
WANG W, WANG Y K, TAN X, FENG Y F, WANG W
Z. Changes and mechanisms of body function in polar
environment: research progress[J]. Acad J Sec Mil Med
Univ, 2020, 41: 680-685.

(11] ##k. 2 MR )iz 8l 5 200 T A e 2R IR A 28 e IR 5 4
A PRCR [T]. FIHATT 24 B2, 2020,44 : 38-43.

[AxmiE] WL



