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[ Abstract ] Studies have shown that acute stress is highly related to human physical and mental health.
A standardized and effective acute stress induction paradigm under controlled experimental conditions is
essential for the research in these fields. However, in recent years, there are various paradigms and different
effects of acute stress induction experiments. This paper reviews the progress of various types of acute stress

induction paradigms under experimental control, and discusses the stressors, experimental processes,

techniques used and their effects, to provide reference for the research in related fields.

[ Key words ] Acute stress; Paradigm

Virtual reality;

Review

Fund programs: Peak-climbing plan of Beijing Hospital Management Center (DFL20192001) ; Beijing

Science and Technology Plan (Z191100006619104)

LVERIC S NS B B B, fEA
PERIBORS TS, HUA 2 B0 2 e 28 - 5 F R - 3
Ji (sympathetic adrenal medullary, SAM)HHATT i —
T K -5 I iF (hypothalamic pituitary adrenal, HPA)
il SERIA A SAMUA, LA 23 O i 5
AR ARG A A%, T ik, A ERE RS
PRI B EARRERT , BEBOULR S e (B E AR R A
R ERE), NG| A SS IR 2 26y, RN
MLHE L KR B AP T i | L3S R LA S MR o YE
P B2 T e, TR JLRD A A A LA 2 AR, B
“EREGHE” SN s S EI, HPA B A0S T Bk
Ii] LR RN B R B R RO R, el
HERHT 0L S F IR B R, B BB
TR K AW S TR 3 —— R Bl ik
N AR AT 2 T 8 A B R 0GRl oz 7 iy ) ok 43

FE. H EMAE RGN Sh KM HPA Rlwl S S 306 25
RN B s K Pk i, DTS | 4 b B OB
[, S Ak A NS5 & R Y TR B
YERT, SERFEERIZCAT T 0 ARy AR Stk
RS SR B 5 R e RO E S, —4
B 00 2 PR TS 30 0 B AT AN R A R A
VPR R AR, SRR 2R, UL
AR IR, S AR SR Re L FOR TBe
FSZH B A —, PRSI ROR AR, A< SC
B EXT YR S0 w5 2N ) A e i
HEATERIR , LI AHOCHTSE T DA RS o

— RN S

1.% & 514 (Cold Pressor Test, CPT): CPT &
R A MR A SRz — Y, Tl
V7K I SR O e R ) A DR, DA #at



PR SR DA 202343 H 20 HES 23555 3 Journal of Neuroscience and Mental Health, March 20, 2023, Vol.23, No.3 - 215 -

(RIS o S FP BRI — LA 0 ~ 4°C
FIPKZK H 3 min 22 A7, R ASHI0 68 3k %) Il e 08 236
KP4 FE bR, DT 220, CPT W] AT 0 52 8%
M2 R G, I R R R R O Ay Bl
PRPE R A SR, CPT HA &Rk, A mtk
Ao WABFSE &P, CPT X} HPA Bl i 8 15 I A fa
SEUCL A R AR T R B TR (the Cold
Pressor Arm Wrap, CPAW) 7 CPAW RYSZI AR N
W VKK A ity v, e Tty S, 3% 0 ok ot Y 3
eI A A0) g T A SUREY £ IR N i i
CPAW 1] L3843 SAM FTHPA b =", (HL 57 HE R 30 ik
JeR TR U ECO L SRRSO S 45 . CPAW
HA D EYRE, AT SR E S, BT T
AL AT B H FT CPAW RYAHCRF T 5/,
T BB EIFIZ RO RR

2. A AR S (CO, Challenge Test): Griez 251
B UHR T BRI A CO, J5 H B 38O 0, A
35% 1) CO, BEMEAT S S 5 NI I 1 56
R K, ST SAMATHPA B R 45, %18
35 20 min PR EIR], 98 5 #4232 BUP I (IE &7
2R, ZJE AT (35% CO, f165% 0,). TE
F— RPN, ZORBGRTE 2R, 2R, K5
PO SE RS, FAEIE 4 s, Z PR, ER,
PR VP (S5 > R w38 & B0 it o 17 f 4
FEMIRIKF o BFFEUESE, 30T LSRRI 4R 0 3h
it 28 (R S TS 0D, I I 355 Bz I e AR Ak (P A Bk
FTRE), 25 VB IR WV o T I R I A
(SAM ) “' CO, ik Se i et — P22 4 Jo
AR E AT R p kR B R e il R
JEET T R Sk R E e g B
B NS N I 3173 S A N R (ST
BN R ER

3. H A AT A A B A X (D) ¥ KUsE
By, FESCyEE T, SRRl e PR B8 KA 40 em &k,
BV R(4°C, 60 km/h) WR [m] HETEHE 3 min, XU A9
1 #% 1H >~ 30 ¢m x 30 cm! 14]0 (2) T 7 3# (heat stress)
SEHy . HAE AR K 30%, 1R 9 80 ~ 90°C iy
S , A FEIE A IRHRIZE P9 A B A 140 min,
Fa BB, BABYBEZRE 10 ~ 15 min, /K& 15 min;
HAp e 4B BeR g RUE R 30 min Y EIRPI
JERC R HHER 2%, Haihigt b,

PR A S

1P 471 35 20 . Lazarus™'® 552 2 38 H 00 0T 44 k)
75 T NI SE I T . 49 HL 5 i X (Trauma Film

Paradigm , TFP) (i FH 0SS0 SR A R 7
TMAE 25 R BOs & 3 AR B T 3G U 20000 A BEs & p
R REER R A A — 2R 5 B AL AN
BeMiZe i SR B, A ERILTT R T hRifE
Peh v R SRR R B A SR
SN L IE AR, (I 2SR A Ak
PR 22, o, BRI T
MR AT BB TE SEBR A5 R X ™ A AN R 25 .

2. W75 7 (Noise Stress) : 123256 LKA UM
10 min Ji5 , ¥ R ER Tl 2575 111 1 48 ~ 75 dB )
S T 7 3 RV T 5 T T P R, 945 20 min' 2 B
FEFRIA TEME RS RO AR T, T DA 358G SAM A (>
RARSE  RHVE ERRERE I PRI LRI K SE38m)
FIHPA R o JEMRERIENE Ke S5 ' (i
AT, W5 1) Bz TR B b A (B3, 4
J& T BAEIZ IO AN R A P A RICR, AR
AR IR

=S S

LML 51 I 4E 55 (a modified computer
version of the Paced Auditory Serial Addition Task,
PASAT-C): 7E PASAT 52 56 i 22 R B i0f B 21 1 3%
S B ~ 9) AR SR I AN BOR B AR I,
JER AT R AR 1L 25 R Pk th IEf 2 58, — Hik
FRAE R, Dl 2 5 BT B — A4 AR B 7
o RN, B P S AW 4e 50 2 I
[E] IR, LABR AT S5 MESE . BT 55086 3B B,
55 1B BE3 min, 55 2 BES min, 55 3B 10 min, #
R ATESSE 3B BEREIT IR Y, 23120 min 2247, BT
PRI ] TR B 43 3104 3.0, 2.0, 1.5 0, BIFSY 3R,
PASATAE 45 0] AR5 03 | R AL 7, i
Ah, WA 2B PASATAT 55 5 HoAth 17 31T 55 AH &5
B, VA7 2 W B R v 2,

2. HAB NN R 0 T LS O AT 55 (the
Mental Arithmetic Task, MAT), 5 41 4 “2048” A
W2 177, BFSR M, MAT AT LU 9t 9 SAM
WO RAE 0 FHPA B (V9 2 Bl ™). MAT
ELAERAERIE 354 B R AR AR i 3, ] 5
b 157 TR AR 45 4 LA S b g o L A
F {87 P 40 R 3 03 (Stroop Test) 51 & ) “SROOP”
RO, ARV B O B R BFSE W, Stroop
D327 Az 1 7 SRR AL G T U 2 S O 2R 3
TR T S A R P R — DA R
VIR N B OR B AL, 4 T it itE— 2P B e
IS 05 & 18 7 S o



- 216 - PR SR DA 202343 H 20 HEE 234555 3 Journal of Neuroscience and Mental Health, March 20, 2023, Vol.23, No.3

DU | Z54 I 04 St

1.4 B /R #1277 1 i (the Trier Social Stress
Test, TSST): TSST H 1993 4E LK 28 i A5 & 11
S0 PR AR IR S R B 0 38
SRIHE €, 25 el 3 L “BEHR 2 A
27 RISHVE, PSR, DA, S8
K TFR I, BT LU BE Y7 T LA S R
BYITZE , TR BERAE 10 min TER 1S sRERGEYE,
e £ G5 R, W Ul e T 2 5 4 T R & R
PES ming Z2 5123 (14 5L bR oAb 1 285 X0 gt
8O IR, SR I BRI AT — R SR AT
%, WA — AR E I TG . 2 R RRRAS
TSR A JRRE, BN Sch 2 A, HEE TR AR 1
5 min, EYE5 min, 085 min . HET, ZERE
4 )L 38 B (TSST for Children, TSST-C) "), F 14 fg
(TSST for Groups, TSST-G) " 40 pfi A<, TSST3
SN IR S5 4L S PP A, B AN AT
RN AL Ak P AR S, TT LA AU S
NN, S SAM RS0 F HPA B, {HiZ5EK
X NI T5 R, WS o0 5 TR B R, Mg
SIS, AR S5 ) — BT AR B IR M

2 4PN B98I (the Socially Evaluated
CPT, SECPT): I 104F: SECPT #AE A —FhFruEAL I |
AR FEA M . SECPT /2 CPT YR R AR,
B AL STEM A CPTH . 78 SECPT SL50 | TR
T TR AR L TE 4°C 19 vk K 1 3 min, [R] 09k
g0 2 X H S 0 R AT SR AR, DAVEAS 1 1 -
WPl AT LA 28 18 525, 2585 3 min, W4T
DIHRIR . A28 A T 21 AR SEISE , I R G M4y
Wi 7 SECPT Ry R <™, 45 368, SECPT A 5|
B WS | A 324028 R 50 B0TE RV
B I ) S 2 BN, FEXT HPA Sl 386 8 TSST
W2, {H SECPT KSR 2155 DL ORIIG A M2 &
SN ITE Y 1 W

3. SR B AR 2 Mk R 7 I (The Maastricht
Acute Stress Test, MAST): 5C 4% 3 5 CPT A1 MAT M
W WORBLASIRE R, TR B S min, 5T
CPT, T B T BIEAE 2°C VKoK, 152290 3 2
J5 42 MAT, 18R 2043 JF 8, R 2% 17, #54%
45 s, TR AR, RN A TR 2T B 67 TR P I
i, CPTFIMATAE: 55 275 76 10 min N 8 & 4~ 51K,
W5 RT, MAST R LUA R 5 |62 1 B JEk H e
VOB T B I SR I 4 MAST & — MR HLAT
RS e, HA AR E T, A H A

INHIN IR VL S At 2 P I R AL &, SR R
NI4T, Hegh4 T TSSTHICPT A4 =5, M T CPT
KA, 0] LA A R o g e SRR

4. S22 1 (Mannheim Multicomponent
Stress Test, MMST) : MMST F) 5 A isf 2 52 R 93k,
BARFAN 15 ~ 20 min, RG2S min AR LI
RIS BLRFLE 1 min AT AR 1 45 B 7 F0 R, oK
PR R R (S sk T A R e 2 B 1R AR
P F) s I PEAT 1 min 090 BAE 55, BUF RN
BRI L, BT Gl B S 22 i BT
TSR, WITA) PR R e A T A B
FESEBG TF IR 5 Al S AT — L il , gl Al
—ERR S T8 B RS, IR BRI . B
FW], MMST AT DL 2 080 2 00R T 240, 4w
R T HPA Bl (R i) T2, 5 TSSTAALL,
MMST J&—FPe 4T AR A SR,

5.3 F K 0L BH 5 (virtual reality, VR) 45 R 4 hj
WA e (D el %R gk
W L VRGBS 55 5 F, fE—AR
EAEHLTE (55 3.8 em ., 2.5 em ., K 3.05 m) (RS |
11k g hZRPGATE R R P A S T, JE
HEHRAE T AL PATE . LIy 345, BIaL
S - AR IR S 5 T AEAR S BATAE). AL
S~ I iR VR BR 857 A 2% ATk, 76 40U
S, KRR BT 2.5 em)., MEADLI S — 55 (g 4Dl PR
S, AR SRHE B MU 15 m), 455 Kk, WA R
PLSE - s 038 | B K L 3 8 3 T R AL
PRSI, T E S = B AR LS kb 25 7 T
GiiteFa o BT SR T B0 | B2 R
5 P S 7, RN B TR T O R 5 14 A A A A
PRI, (2) B SE A AR IR
PARAE AU 2 T HR BB I Y 2P BRSNS
Y137 SR T N — 2 AL B BRI R B R BRI
RO , I B R B i S AP 75 b RS v b 1T
FE ORGSR T 5 —H0) 5 X BRI iy 37 el
TRAMMN—ZKTE=)Z, 8k =2 ERER
TR, AR A aP B RRHE], S5 B, SN
HELH AR LY, S50 20 sl i) B JBk e 5 L i . 200
FIREE &4 BB B, O FRA Sk ek Ay 7 v
JE TS RS AU ST T A7 A T B
J5 TR AU N, A2 S B =X HPA il (B o st 2
) BB B A A S e B (3) B
FABLSL TSST Y (TSST-VR) o iZyw e 7E HE B SK
PR RIS 5 19 TSST YL R, #i7E VR 3148



PR SR DA 202343 H 20 HES 23555 3 Journal of Neuroscience and Mental Health, March 20, 2023, Vol.23, No.3 - 217 -

TR BT ANBRIR, IF 2 VRIS T I HIT 2
AR R FIPEAY . WFTER I, Rl B 5L TSSTIHAE L,
TSST-VR L AE S EHALAI A3 [ R 2GS Al
A FeAR A B RLEOK - 24, HLTSST-VR 5 & 1Y)
MR YRR T P K 5 B TSST A Y o X SR 5 4R
JSAE AT RE U0 R0 LS8 PG T 14 SN A7 20 ik 22
S, AE R AU S AL 2 7 SR R A P R LA
F9 £ TR = LT S I8 40, () KB DB 1R 25 1 3
W A E s R s
HES,” 34N VR BRGE T 1Y 25 AT 55 O ) o S8R
AR VR IRBEH A B3 30 om AR AR L
S ORI SE 50T 1Y B3R 3R 55, IFAE R AT
55T 5 73 1 58 i n-back M0, 25 R LB, 3L T B U
LS 1 25 7 R BB R Y S E LU N, 3k
F 75 TSST-VR A=A LU BRI

i AT P RE g 4R i fR (functional magnetic
resonance imaging, fMRI) A% N 30375 570 =0

1. SRR IR BG4 T 55 (the Montreal Imaging
Stress Task, MIST): MIST 27 IMRI ¥ 3& i3 — &
G 55155 T BEO BRI BN S B, TEAL
IR o A BRI R G SRR L MIST B3
OB 2 I W iz SRS [F B o3 B A 5 uE
FEMRR TR REBUTE 55 o 123 3 IS (e
B SRR B, LR HI2H S AR G B TR
FEARET, EOR WA # S FE 4 1 ~ 3 min,
TESER AT AR R I Rl O AT 55 1Y
IERA AT, [R5 s F B Al AP 24 1
SR A IR] 55 04 B R BT [ 4 5 T B M 4
A AR B ER T, PO AE I L 3T 55 Hh ]
B AERA BRI E i A - S5 T A R0 /L 5
10% , [AIE IE B R Ge il 7E 20% ~ 45% , HRAT 5558
FCRPH BRIE A | B R AR BT 25 R R . FEXT IR SR
P, Bl 52 5 9050 2 AR ) XE B2 1 0 BT 55
{HEA IR BRI, WA B F s, 4558 5R0], 5
Xof R AR RS AH LE , SIE 562 A e 94 B Jo 2 7K -
FIE . AW APIR R, #5785 TSR RIR K
B (-MIST), 55 29 S LU WA BE 5 1 kS {3 1 1
S R

2. 5 3 Re LR R S I U8 1 5 (imaging
Maastricht Acute Stress Test, iMAST): iMAST i& MAST
A8 2, 78 IMRI A G FH A K, LABAAE A o
PR RGN, SR JC R Lt 3
1~ 3URFFEE 10 s BRI (49°C ) JA1EL, AT i

ST TN . WO T AT 55 5, B X HR
TEIL S, DA s i i OB o BT
BH, 325 1% mfof ol 3 ) R R 7 B AR 2 O 1 KT
BFERN Y, H, SRR U SO
HPA #li, th>h IMRI H SR IEOIR SR A RIS
TG AR T IR A TR

AN g KR

FLIE S0 2 P B AR A S R Al
— AR BRICIR, WNCPT ., CO, 3% SEE6 45, AT DL g
UG SAM B, (H X HPA Bl 5038018 SORAFTE S8
B 2P I I 2 &, PR A 56 31 =X PR it
VAT LR PO YK Al Pl 1 2 S W F 52 2 1 R G
KRS R e — 2 IR, 25 FEE] ™ A N
RSP I NES [ NS | B e | A3 S = e VA €
WIPASAT S, (H 2 5 AR SR SS A A, DIEA
R Hb I IO SR o A B TR L TR R VR S
FESTEAN SR AL B 2R A TSRO 1 SR
PR 7 N 4 1T (AT A S S5 3G SAMUFT HPA i), E
BCA FE G, Q1 TSSTHEIARN 525 E M R Z ARG G
JEOSTA B A 250 BN 38 A BRI 28, MAST Al
MMST WU S48 B 45 77 5 MIST F1iMAST 4y fMRI 313
HRAF S S I IR S T BTG s T T AT &
Ak, M B HAR AR LR, BIIBLSEARAN
AXHE SR R S50 P A B BIE , e A 495 1 3k s 1
TISTRY B RS B BA YT SR SE R AR B R,
A AR B B DU N 58 TR SR, R
() 1 3837 5 i B AL SR R, BE L RE
& H R | BRI BSR4 N OR N, A H R
FEAL il R SRS TR], 5 K I N R I AR R
A, BT — LI R Gk, 4h, Al ZEf A 21
W52 DR LT 00, T4 AR S5 A, T AP R LA
WA 3 T & B S T Rk ks s B
LA G R E I AR LSS, 7RI R E R
A A 2 R R R AR Y 1l
FIZERZE  SCEEFTAT (R SEIRIATT SCRE oA YR 26
EEFAAER D ST RGO, 1630 T R, Ve
FHICHE 18 SO MRS

2 £ X #t

[1] Frisone F, Sicari F, Settineri S, et al. Clinical psychological
assessment of stress: a narrative review of the last 5 years[ J].
Clin Neuropsychiatry, 2021, 18(2): 91-100. DOI: 10.36131/
cnfioritieditore20210203.

(2] BOZE, TEHM, B, & M. s ERshs
RO L1 ] D BERE PR, 2017, 25(10): 1780-1790.



+ 218 -

[11]

[14]

PR SR DA 202343 H 20 HEE 234555 3 Journal of Neuroscience and Mental Health, March 20, 2023, Vol.23, No.3

Duan HJ, Wang XW, Wang BT, et al. Acute stress: induction,
measurement and effect analysis[ J ]. Advances in Psychological
Science, 2017, 25(10): 1780-1790.

0'Connor DB, Thayer JF, Vedhara K. Stress and health: a review
of psychobiological processes. J . Annu Rev Psychol,2021,72(1):
663-688. DOI: 10.1146/annurev-psych-062520-122331.
Rohleder N. Stress and inflammation - the need to address the
gap in the transition between acute and chronic stress effects| J |.
Psychoneuroendocrinology, 2019, 105: 164-171. DOI: 10.1016/
j-psyneuen.2019.02.021.

Lovallo W. The cold pressor test and autonomic function: a
review and integration| J ]. Psychophysiology, 1975, 12(3): 268-
282.DOI: 10.1111/).1469-8986.1975.th01289.x.

Lukacs MJ, Melling C, Walton DM. Exploring the relationship
between meaningful conditioned pain modulation and stress
system reactivity in healthy adults following exposure to the cold
pressor task[ J ]. Musculoskelet Sci Pract, 2022, 57: 102489.
DOLI: 10.1016/j.msksp.2021.102489.

Porcelli AJ. An alternative to the traditional cold pressor test: the
cold pressor arm Wrap[] 1.7 Vis Exp, 2014, (83): €50849. DOI ;
10.3791/50849.

Ferreira-Valente A, Pimenta F', Costa RM, et al. COPAHS Study:
protocol of a randomised experimental study comparing the effects
of hypnosis, mindfulness meditation, and spiritual practices on
experimental pain in healthy adults J . BMJ Open, 2021, 11 (2):
€040068. DOI: 10.1136/bmjopen-2020-040068.

Porcelli AJ, Lewis AH, Delgado MR. Acute stress influences
neural circuits of reward pmcessing{ J 1. Front Neurosci, 2012, 6:
157. DOI: 10.3389/fnins.2012.00157.

Griez E, Van den Hout MA. Carbon dioxide and anxiety:
cardiovascular effects of a single inhalation[ J ]. J Behav Ther
Exp Psychiatry, 1983, 14(4): 297-304. DOI : 10.1016/0005-7916
(83)90071-x.

Vickers K, Jafarpour S, Mofidi A, et al. The 35% carbon
dioxide test in stress and panic research: overview of effects and
integration ofﬁndings[ J1.Clin Psychol Rev, 2012, 32(3): 153-
164. DOI: 10.1016/j.cpr.2011.12.004.

Amaral JM, Spadaro PT, Pereira VM, et al. The carbon dioxide
challenge test in panic disorder: a systematic review of preclinical
and clinical research[ J ]. Braz J Psychiatry, 2013, 35(3): 318-
331. DOI: 10.1590/1516-4446-2012-1045.

Cosci F, Bertoli G, Mansueto G, et al. The role of anxiety
sensitivity and expectancy manipulation on panic-like
response to the 35% CO, challenge in healthy subjects[ J .
Neuropsychobiolog, 2019, 78(4): 209-217.DOI: 10.1159/
000502150.

LeBlanc J, Ducharme MB, Thompson M. Study on the correlation
of the autonomic nervous system responses to a stressor of high
discomfort with personality traits| J ]. Physiol Behav,2004,82(4):
647-652. DOI: 10.1016/j.physbeh.2004.05.014.

Kontaxis S, Bailon R, Rapalis A, et al. Autonomic nervous
system response to heat stress exposure by means of heart rate
variability[ C ]//2019 Computing in Cardiology (CinC). IEEE,
2019: 1-4. DOI: 10.22489/CinC.2019.197.

Lazarus RS. A laboratory approach to the dynamics of
psychological stress| J |. American Psychologist, 1964, 19(6):
400. DOI: 10.1037/h0041245.

James EL, Lau-Zhu A, Clark IA, et al. The trauma film paradigm

[18]

[19]

[20]

[21]

[22]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

as an experimental psychopathology model of psychological
trauma: intrusive memories and beyond[] 1. Clin Psychol Rev,
2016, 47: 106-142. DOI: 10.1016/j.¢pr.2016.04.010.

Hermans EJ, van Marle HJ, Ossewaarde L, et al. Stress-related
noradrenergic activity prompts large-scale neural network
reconfiguration J |. Science, 2011, 334(6059): 1151-1153. DOI:
10.1126/science.1209603.

Ge Y, Zhao G, Zhang Y, et al. A standardised database of
Chinese emotional film clips[] 1. Cogn Emot, 2019, 33 (5): 976-
990. DOI: 10.1080/02699931.2018.1530197.

Trautmann S, Kréiplin A, Dieterich R, et al. The role of childhood
trauma and stress reactivity for increased alcohol craving after
induced psychological trauma: an experimental analogue Study[ 7],
Psychopharmacology (Berl), 2018, 235(10): 2883-2895. DOI:
10.1007/500213-018-4979-4.

Trautmann S, Reineboth M, Trikojat K, et al. Susceptibility to
others’ emotions moderates immediate self-reported and biological
stress responses to witnessing traumal J ]. Behav Res Ther,
2018, 110: 55-63. DOI: 10.1016/j.brat.2018.09.001.

Wagner J, Cik M, Marth E, et al. Feasibility of testing three
salivary stress biomarkers in relation to naturalistic traffic noise
exposure] J |. Int ] Hyg Environ Health, 2010, 213(2): 153-155.
DOLI: 10.1016/j.ijheh.2009.08.004.

Miyakawa M, Matsui T, Kishikawa H, et al. Salivary
chromogranin A as a measure of stress response to noise[ J J.
Noise Health, 2006, 8(32): 108-113. DOI: 10.4103/1463-
1741.33951.

Nater UM, La Marca R, Florin L, et al. Stress-induced changes
in human salivary alpha-amylase activity: associations with
adrenergic activityl J ]. Psychoneuroendocrinology, 2006, 31(1):
49-58. DOI: 10.1016/j.psyneuen.2005.05.010.

Allen AP, Kennedy PJ, Cryan JF, et al. Biological and
psychological markers of stress in humans: focus on the Trier
Social Stress Test[ J ]. Neurosci Biobehav Rev, 2014, 38: 94-
124. DOI: 10.1016/j.neubiorev.2013.11.005.

Lejuez CW, Kahler CW, Brown RA. A modified computer
version of the Paced Auditory Serial Addition Task (PASAT) as
a laboratory-based stressor[ J ]. Behav Ther, 2003, 26(4): 290-
293.

Trotman GP, Gianaros PJ, Veldhuijzen van Zanten JJ, et
al. Increased stressor-evoked cardiovascular reactivity is
associated with reduced amygdala and hippocampus volumel[ J ].
Psychophysiology, 2019, 56(1): e13277. DOI: 10.111 1/psyp.
13277.

Ernst H, Scherpf M, Malberg H, et al. Pulse arrival time - a
sensitive vital parameter for the detection of mental stress[ J ].
Curr Direct Biomed Eng, 2021, 7(2): 419-422. DOI: 10.1515/
cdbme-2021-2106.

Dimitriev DA, Saperova EV, Indeykina OS, et al. Heart rate
variability in mental stress: the data reveal regression to the
mean| J ]. Data Brief, 2019, 22: 245-250. DOI: 10.1016/
j.dib.2018.12.014.

Feng S, Wang W, Chen L, et al. The influence of depression on
coping strategies in mental arithmetic stress[ C ]//2012 World
Congress on Information and Communication Technologies.
IEEE, 2012: 1019-1024. DOI: 10.1109/WICT.2012.6409224.
McLaughlin C, Schutze R, Pennell C, et al. The anticipatory

response to stress and symptoms of depression and anxiety in



2T SRS A 202343 H 20 HES 23 %55 33 Journal of Neuroscience and Mental Health, March 20, 2023, Vol.23, No.3 - 219 -

[35]

[37]

[38]

[39]

[42]

[43]

[45]

early adulthood[ J |. Psychoneuroendocrinology, 2022, 136:
105605. DOI: 10.1016/j.psyneuen.2021.105605.

Nicolson NA, Peters ML, In den Bosch-Meevissen Y. Imagining
a positive future reduces cortisol response to awakening and
reactivity to acute stress[ J . Psychoneuroendocrinology, 2020,
116: 104677. DOI: 10.1016/j.psyneuen.2020.104677.

MacLeod CM. Half a century of research on the Stroop effect: an
integrative review[ J ]. Psychol Bull, 1991, 109(2): 163-203.
DOI: 10.1037/0033-2909.109.2.163.

Delaney JP, Brodie DA. Effects of short-term psychological stress
on the time and frequency domains of heart-rate variability[ J ].
Percept Mot Skills, 2000, 91(2): 515-524. DOIL: 10.2466/
pms.2000.91.2.515.

Kirschbaum C, Pirke KM, Hellhammer DH. The 'Trier Social
Stress Test': a tool for investigating psychobiological stress
responses in a laboratory setting[ J ]. Neuropsychobiology, 1993,
28(1-2): 76-81. DOI: 10.1159/000119004.

Boesch M, Sefidan S, Ehlert U, et al. Mood and autonomic
responses to repeated exposure to the Trier Social Stress Test for
Groups (TSST-G) [ J ]. Psychoneuroendocrinology, 2014, 43
41-51. DOI: 10.1016/j.psyneuen.2014.02.003.

Asbrand J, Schmitz J, Krdmer M, et al. Effects of group-based
CBT on post-event processing in children with social anxiety
disorder following an experimental social stressor[ J ]. J Abnorm
Child Psychol, 2019, 47(12): 1945-1956. DOIL: 10.1007/510802-
019-00558-x.

von Dawans B, Kirschbaum C, Heinrichs M. The Trier Social
Stress Test for Groups (TSST-G): a new research tool for controlled
simultaneous social stress exposure in a group format[ J ].
Psychoneuroendocrinology, 2011, 36(4):514-522. DOI1: 10.1016/
j-psyneuen.2010.08.004.

Schwabe L, Schidchinger H. Ten years of research with the
Socially Evaluated Cold Pressor Test: data from the past and
guidelines for the future[ J J. Psychoneuroendocrinology, 2018,
92:155-161. DOI: 10.1016/j.psyneuen.2018.03.010.

Ballan R, Gabay Y. Does acute stress impact declarative and
procedural 1earning?[ T 1. Front Psychol, 2020, 11: 342. DOI:
10.3389/fpsyg.2020.00342.

Marr C, Quaedflieg C, Otgaar H, et al. Facing stress: no effect of
acute stress at encoding or retrieval on face recognition memory[ J J.
Acta Psychol (Amst), 2021, 219: 103376. DOI: 10.1016/j.actpsy.
2021.103376.

Smeets T, Cornelisse S, Quaedflieg CW, et al. Introducing the
Maastricht Acute Stress Test (MAST): a quick and non-invasive
approach to elicit robust autonomic and glucocorticoid stress
responses| J | . Psychoneuroendocrinology, 2012, 37(12): 1998-
2008. DOI: 10.1016/j.psyneuen.2012.04.012.

Ernst H, Pannasch S, Helmert JR, et al. Cardiovascular effects
of mental stress in healthy volunteers[ C ]//2021 Computing
in Cardiology (CinC). IEEE, 2021, 48: 1-4. DOI: 10.23919/
CinC53138.2021.9662842.

Rubaltelli E, Serimin S, Moscardino U, et al. Media exposure to
terrorism and people’s risk perception: the role of environmental
sensitivity and psychophysiological response to stress[ J |. Br J
Psychol, 2018, 109(4): 656-673. DOI: 10.1111/bjop.12292.
Kolotylova T, Koschke M, Bédr KJ, et al. Development of
the "Mannheim Multicomponent Stress Test" (MMST) [J7.

[47]

[48]

[49]

[53]

[54]

Psychother Psychosom Med Psychol, 2010, 60(2): 64-72. DOI:
10.1055/5-0028-1103297.

Reinhardt T, Schmahl C, Wiist S, et al. Salivary cortisol, heart
rate, electrodermal activity and subjective stress responses
to the Mannheim Multicomponent Stress Test (MMST) [ J ].
Psychiatry Res, 2012, 198(1): 106-111. DOI: 10.1016/
j-psychres.2011.12.009.

Peterson SM, Furuichi E, Ferris DP. Effects of virtual reality high
heights exposure during beam-walking on physiological stress and
cognitive lnading[ J 1. PLoS One, 2018, 13(7): €0200306. DOI:
10.1371/journal.pone.0200306.

Martens MA, Antley A, Freeman D, et al. It feels real:
physiological responses to a stressful virtual reality environment
and its impact on working memnry[ J1.1 Psychopharmacol,
2019, 33(10): 1264-1273. DOI: 10.1177/0269881119860156.
Zimmer P, Buttlar B, Halbeisen G, et al. Virtually stressed?
A refined virtual reality adaptation of the Trier Social
Stress Test (TSST) induces robust endocrine responses[ T].
Psychoneuroendocrinology, 2019, 101: 186-192. DOI: 10.1016/
j-psyneuen.2018.11.010.

LiuJ,Zhang Y, Wang Z, et al. Validation of VR-based immersive
high-altitude scene in inducing stress response| C |//Proceedings
of the Human Factors and Ergonomics Society Annual Meeting.
Sage CA: Los Angeles, CA: SAGE Publications, 2019, 63(1):
2257-2261. DOI: 10.1177/1071181319631036.

Dedovic K, Renwick R, Mahani NK, et al. The Montreal Imaging
Stress Task: using functional imaging to investigate the effects
of perceiving and processing psychosocial stress in the human
brain[ J ].J Psychiatry Neurosci, 2005, 30(5): 319-325. DOI:
10.1111/5.1600-079X.2005.00261 .x.

De Calheiros Velozo J, Vaessen T, Pruessner J, et al. The
repeated Montreal Imaging Stress Test (rMIST): Testing
habituation, sensitization, and anticipation effects to repeated
stress induction[ J ]. Psychoneuroendocrinology, 2021, 128:
105217. DOI: 10.1016/j.psyneuen.2021.105217.

Quaedflieg CW, Meyer T, Smeets T. The imaging Maastricht
Acute Stress Test (iMAST): a neuroimaging compatible
psychophysiological stressof J ]. Psychophysiology, 2013, 50(8):
758-766. DOI: 10.1111/psyp.12058.

Wang H, van Leeuwen JMC, de Voogd LD, et al. Mild early-
life stress exaggerates the impact of acute stress on corticolimbic
resting-state functional connectivity[ J 1. Eur J Neurosci, 2022,
55(9-10): 2122-2141. DOI: 10.1111/ejn.15538.

Yeh SC, Li YY, Zhou C, et al. Effects of virtual reality and
augmented reality on induced anxiety[ J ]. IEEE Trans Neural
Syst Rehabil Eng, 2018, 26(7): 1345-1352. DOI: 10.1109/
TNSRE.2018.2844083.

Schweizer T, Renner F, Sun D, et al. Cognitive processing and
regulation modulates analogue trauma symptoms in a Virtual
Reality paradigm[ J]. Cogn Ther Res, 2019, 43(1): 199-213.
DOLI: 10.1007/s10608-018-9967-9.

Wang L, Liu S, Li G, et al. Interface sensors with skin piezo-
thermic transduction enable motion artifact removal for wearable
physiological moniloring[ J 1. Biosens Bioelectron, 2021, 188:
113325. DOI: 10.1016/}.bios.2021.113325.

(e H A 2022-05-24)
(R34 : B4 5%)



