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The relationship between psychological and
physiological dress percelved by dite shoote's
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[Purpose] The purpose of this study was to provide useful information on the improvement of
performance by measured the psychological-physiological stresses experienced by elite shooters during a
competition. [Methods] Thirty-eight elite shooters participated in this study (Male = 13, Female = 25).
Psychological stress was measured and used for this study based on the stress factors found in the elite
target stress study by Park(2015). The cortisol, a physiological stress hormone, was measured using
saliva. [Results] The reliability of the psychological stress sub-factor pre-post analysis results showed
no statistically significant. The concentration of cortisol measured on the day before the competition
(01704 pg/dL) significantly increased immediately before the competition (0.3558 pg/dL). Cortisol
immediately before the competition showed negative correlation (r=-361, p=.036) with the competition
score, and the regression variable of cortisol was 13%. [Conclusions] In this study, physiological stress

had a negative effect on elite shooters performance compared to psychological stress.
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L3 dtH(Sallen et al., 2018). 7L 5 B AgPALE
L ~EY A A 7|Eo] F 39 2 Ar|EHae #
AZb A& 2de B %D}(Clark et al., 2016;
Nédélec et al., 2015). A7t 2E# 2ol 2HsH A
HhA o 2 77]1go] "ol & £ 31?1 735‘9‘5}74] Ht
(Guo et al., 2019). 2Ed| A9} #HH 59 27]
JelEge 2Ed 27t 842 TR ]—14 E‘Fﬁﬂﬂ
I olgta g olsta Aok (McGrath, 1970). &, AHEE

2 334 87t ARl FEED AAY AL S A 0}
e Ao® =2y ~EHAE /A ¥t (Han, 2003:
Lazarus & Folkman, 1984a, 1984b). 18]aL 7H2lo]
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ZE 27 B 11, A5 2 I 2E °%5}7ﬂ
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CNS)el ek U] ZtH(Foley et al., 2019). o= o o
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g3 2 1079 F7keh 3 W ok W A A o] W)
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v A (corticotropin- releasing
A HabA] 2 25278 (cortisol) <

W& S FE3H(Owens et al., 1991). ©]#3F o] 2,
2B A AlgA vhgiEnt olyg}t Aoz v
Yo 7|A Ak, APYAFo] ot dE A A+ 2
Aad Ag 5 AA 2Eg 2ot Algd 98 A
AR Bt Ha gtk A9 A dEd Aes9 Al
FEo] Al Aol vlg) 2Eg 27t S7kshe AL
2 B33t o (Park et al., 2014), ¢yl A7|x4
=9 B Af 7IRE 5 AlRA 2EH 27t S7ehe A
o2 s th(Davis et al., 2019). =3 JAd B4

Aago] Al thaf Alzte] 2Ed 20 tht A4
7hsh vlaste] Eetat 72?’\1 A7) e 711
Tl ot tH(Lee, 2013). F&4F YS9 45 =

Edat TEEY B 98 FFE F0 Qo] 2

:10 oo
1o, u
rol OH

Ef2E S5 e A diA A Aerle
o] wi#Eglojo} gtk HuattH(Youm, 2019). thet
TEATFEY A5 2EY 2~ 7o we S5UAE7
o AT} A& o I T Ue Has)
of 2EH 29 $EUAEY] 2 25AEFYY HAE
Mz g3ttt 2astdtH(Kwon et al., 2015).

T3k ey 2Eg 27t Al mAE G i
B2 AgdAFEe] B 1 Qe dE Fad H
A= AFEY 45 A QA A 2Egx 528

cortisolo] 7Fete] ~E# A7} F7l8itha BastS
t}(Capranica et al., 2017). &3, SEZ nlgtE 59
2EH 2 289 cortisold] T=E TS A7 10km
Ao A 29%, 25km A A 29%, 50km A ol Al
56% 2] 3 100km A el M 17%9] cortisol 5= 4
< B3l tH(Deneen et al., 2017). e E FF A4
e WeE A71gd et ¢4 153 ¥ 5
o 2 yro] AR A A3 A 3029 cortisole] FE
= et o, Ale A 383 AR 3 3090 $hef H]
4 259 cortisol®] &=t FoA w2 AL B
3 tH(Lim, 2018).
oJF T AHA AFERT ofyg} 54 2
of 2] & 74l acld ofsf A4 3 Ael4 2
7kt T 5ol, AP A7)e old e 2E 2o #
}7:]713:1 3]:)\1-01] 7<1;<4;<jI _de-%o
o] &al ezl Aol Zdste] AR FLol
AAATNE 7He A ste 715471 2A, A, &
—i— 7ﬂul— 71;«4 o= oqﬁ\_/\g_% 7].;]:;] xﬂaﬂq. }L
214 e 23t olFAE W =2 7150 Jhssith
(Lim & Kim, 1983).
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2 Hhgo] Zhasiglttn Eustglt) T3t 2379 Afo]
ARG AT A Al &4

ol Aol mg, Al A e &40l
9 (cognitive effort) & = 4718 &<
gtk B33k 7 (Filipas et al., 2019)7F &
F49 vk glon, f&o] 54 AlF ¥ 1dE F A

A

A AeEo] Aloj 9 FRste] tix 3 de] g4 g
3} FE =] ke AT (Haufler et al., 2000) = H3E

g uk oot olgidt A= Al B dgolge vgE X
2 Apolof] A4 T & 2FEsh= B9 Z2E (cortico,
9 4)-th 9)4 (cortical) Ato] ] 252 Aol 7} $17] vf
£oltH(Woo & Kim, 2017).
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Table 1. The characteristic of the subjects

Value Male (n=13) Female (n=25) Total (n=38)

Age (years) 21.85+464 24.40+4.50 23.5344.64
Career (years) — 9.54+4.58 12.2844.57 11.34+4.57
mean + SD

(Table. 1) AAE v}s} Zo] ATYAAES] EA
& @AE 139, A7t 257019l en, el B 23
Al AL 11902 Yyt
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Table 2. Pre- and post- reliability analysis results of
psychological stress factors

Stress factors Question number Pre- Post-
Effort loss No. 1,2,3,4 970 975
Result burden No. 5,6,7,8 950 981
Deterioration of
o ition No. 9, 10, 11, 12 899 911
Overstrain No. 13, 14, 15 .842 .855
Equipment No. 16,17, 18 724 810
problems
Decreased
comaton No. 19, 20, 21 827 873
Major player's o 55 23, 24,25 884 901
expectations
Lack of training No. 26, 27,28 172 787
Loss of No. 29,33, 34,35 851 915
confidence

(Table. 2] A48l vhs} o] A2 e 0] vl
9 423 9 29) 32850 UERTh WA 3
BE 24 3 9 AL £90] 2 204
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el A A sttt Aed 28 AR = cortisol
= 3389t
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B A5 158 Aol & AR ER 7FEotES ot
gon ol 20ml Zetrg FH| SnA7A BHS
AR stk Aol B Fekag FEE-80T A
FHAst deﬂz—i el gt o 3
o B ZHEee 183 &

|28l AR ml/mine2 %3l ata, HHE Efe
O Z cortisolS EAMGEA WHol gAAFH

ZHAAHEnzyme linked immunoassay: ELISA) S
%@1 E5
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P
o 12

SA Nzl

£ A9l z21: 4 2] Windows SPSS/PC Ver. 21.0
A ZE2IOE ol &gl o, i FFAAE A=
ato] A A 813

WA Alel 2E# 29 cortisole] APA-ARE
oli7] g5t HeRHE T-HTS AAISHA

T AR ZA7E AR Al mA = ]ﬂ/\Eﬂﬂ’\Q}
cortisol®] G Lok Hste] FHEA
analysis) % o538 AEA (multiple  regression
analysis) S £3] #HAAS AZs9 Y. RE EA A
TIFEE 0=0.052 3t AT AF FAR
9 BAARHTE FHst] Y3t T o] & 7| Fo R

A8kt /‘}7“747]«] "]5L & 1024 62t

Hss &

A (correlation

?ﬁii Tv:H ”5|
A A /‘]?‘LO] TaE F A7 FAF
A A glste] AL

}‘1 }d}\ '4 UTL -L’c:f‘—‘q' ?L].

2| AEYA AN-AE BN 21}

AlFE A Aoz At AR AdS AR A
Aote] A] 2EY 20| HglE dolHgit) Al 2B~
&% TS Ade T2 2= (Table. 3)3 2t
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Table 3. Changes in psychological stress of pre- and post- test

Pre- Post- Pre-
fStrtesrs anc: t-value p-value
aclors  Mean SD Mean SD PO
change

Effortloss 3.32 1.25 3.15 1.20 decrease 1.832 .075

Result

323 1.13 3.17 1.17 decrease .540  .593
burden

Deterioration » 73 o6 967 1.03 decrease 351 728
of condition

Overstrain 271 1.06 2.63 1.07 decrease .692 493

Equipment 5 o9 95 267 99 decrease 1.67  .102
problems

Decreased
concentration 3.15 1.00 3.02 1.00 decrease 1.00 322

Major
player's  2.84 1.01 2.80 1.01 decrease .439  .663
expectations

Lackof 315 90 305 83 decrease 758 453
tralmng
Lossof 350 100 3.17 1.00 decrease 470 641
confidence

A 2Ed 2 she) el et A= AR AL 2
A3t A ez o e dehA] edgkont, A

Aol Hlste] A A9 AEH 27} 12e AT}
BbT E4, ool ol A A AEY Al
o AF Y 22T FAE AT S 5 U

573l %}ng} #HE EA = xl Zyete ~Ed 271 7P
% |

A 408 depdslost, 13 Ade At 2
25} 2l 9hE st »}E}»m e o e

LE2y ZBeE DERR MOAER BHER

Fig 2. Pre- and post- test analysis graph of psychological stress
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(Fig 2)°l A|A1E nis} o] ALl Hlete] Ape-2]
A 2EY 2L 987 Fasts Aoz Jehdth

cortisol?| AIE-AIE 24 21}

AT AME Aoz Hgan AT 44 e

H =
Axste] Ayl 2EH 2SI cortisold] HSHE FobH gk
o cortisold] APAANE Ol SR A= BAAE of

2| (Table. 4)3} 2t}

Table 4. Change in cortisol of pre- and post test

S Pre- Post- Pre- and

tress ! vl '

factors post-  t-value p-value
Mean SD Mean SD  change

Cortisol .17 .06 .35 .19 Increase 6.183 .000

AIgE A AR cortisol®] FEE 0.1704 ug/dLE
Uebsor | AlRE 29 AR cortisol FEE 0.3558
pg/dLE FoaHl F7tetatt. ol AlE ’\Eﬂﬂég}»‘:—
o2 A 2Ed 2 A xS cortisol F28HAl S7F
HAtks AL 9v|git},

o]z 3t BMANE a2 A5 (Fig 3)7 2t}

017

AEe AEEH

Fig 3. cortisol®| AM-AtE H3} J2i=

(Fig 3)°ll AAIE ule} o] Apde] Hlgle] A}F9)
<7khe Ao ey,

cortisol<

AE| AEY AR} cortisolO| Al E=0il O|X= P&k

AgA ~2EH 2 9 o903 A ~EH A A EQ
cortisole] A5 Hel WIAE AL Yokns] A3l

=

B 39 (Coding) &
= 1084 F 60T =A
A 3 9;‘4 7} e
[e3]

BA

TATA GepA|A]
A7 vehd, weba] AR Aot e d 2Eg s
cortisol®] LA S Fasto] AF Aok AelA
Ef 2T cortisol®] FHEe BAE LolH T Al
S Aleld ~Ed A E cortisol ZFAI S AMA S3
AE ESH A= 5 13 20 A BT o] g &
HE goksto] AAstH (Table. 5)¢F 2t

2 m°1' u s

12

=
s}
2

Table 5. Competition score, psychological stress and cortisol

correlation
Factors Pre- Post-
cortisol 137 -361%*
Effort loss -123 -.005
Result burden -138 .004
Deterioration of -054 094
condition
Overstrain 077 077
Equipment problems .054 233
conmiraton 286 o
Major player's -126 -153
expectations
Lack of training -.019 -113
Loss of confidence .043 .100

Summary of pre- and post- correlation coefficient calculation for
competition scores
*P<.05

4

FHES A3t *]% A4 cortisol e FA A

2 e} A A4 244

o iy
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22 A1g 2AA9 cortisole] Al
= AW ES ol 7] A3l thF3]A &
Aot EMATE (Table. 6)3 2t

Table 6. Results of multiple regression analysis of cortisol
affecting competition score

Criterion

; Predictor R’ R’C B F-value
variable
Competition  psot- 3¢ 130 -361  4.802%
score cortisol
p<.05*

A A Gk ']L cortisol®] AL
13%% Yetstth. 234 2% cortisolol S7ketd A%
Hoe woplge Aoz H Ay

E 9

ofe] ~¥x2 F%Loﬂ A Adagel Adshe ndd A
A4 A Maee age Aeld S4% okv2e T
Al A A *éﬂi o] 47180 93 mAl= Ao A
290 % 23t Aol A7she 4718 S gt

& sele] &35 AFE 2xwrt |24 7t
= o E5eta ke W opy|dith Bl %
A8 711 s Mgkl M el e 5 e A7

o AelA A Age Mg Fad 42
& A AT YN A55e] 275 A4

A g9 ¢

SEHES Al BT EEE 7] 93
(Coutts et al., 2007). ¥ A+
o Folet=t 2o JHE A
2 7 3 AP A4 40 & 27 5F
o] tAS Al9eta 38 A A& AeH-AEA A
F ARE 7|2E A A7 7P B 9% A=

2Ed 2] -4 w2 FAld SHete] o5
A7} AW G P25 A o Ao Qe 2Ed =
ol aglo] Algte]l 71 B2 G2 vIA £A Lobin
A skt

BAZA A

9;

Aol o) 2E 2R A G 49
o gashe 2oz dege A% A
A%50] AR 2ud 2k Aeld G ohg

P, BETH 9 YA 03D Bk

T, A58 At 53 22 A A uhgS Bl
sl wWolerg Huma th(Hellgiegel &
Woodman, 1992: Selye, 1984). B3 @38 oA
iE T B4 A dFS vt HuH

(Lazarus & Folkman, 1984a). 12yt ¥ 910
A olgigt dd el 7P ok e 235 e A
olt}, &t o] 3t A¥}+= Han el al.(2011)3 Park &
Jung(2006)¢] 97279} thE Ao Yyt dut
Ao 7 Ag7HA e APAFEL AlF o] thrbgel wet
AEYH AT ARAA 02 A= Ao 2 HyH HEg)
ey B AT 2t 5 54 7IQlstt R g
B0l AZste 2EY 2 2 Alje] trkgd et 5
7retthzb Al A A He A 99l Aen
A7 4= glth, ol g Ate AA| AHA Al Fof st

1%, 9
=,

©Alggo] 2E 2 tief 2RE A7+ st Slthe
AL ZYete 29 AN 5 T BY 232 8%
AN B2 He W oR A EE AR A AeEe
Aeld 2B gag St ARPleFdd 7
2EY 2 A e OEIEIEN

2 4 glon}, geld AEd 20 Ua oS Aeke o}y
FEEA BAAY 1 99 S 208 Asek o4 o
2 5% 9

T A d ~EH 2 A £ cortisol®] 7
SET A A wf - FAH Frkeke A= e
u, Aleld ~ed 29 Aite A3S YebT) cortisol
< FA 9 o} FH|E|o] o7 WEE = FH| 2|
E82 5 AH FFA72E 30| = (glucocorticoid) o] ™,
2H Zo|= 2 Eo|tH(Bozovic et al., 2013). o7 &
H 7 vke} 2ol cortisol EH = 34 2E# 2 e ol A
A F71ete}(Dickerson et al., 2004; Kirschbaum et

$ARA
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al., 1994: Shields et al., 2016; Singer et al., 2017).
wEhA] o] g cortisole] 7t AMA AgEe] nl - =
& £ AYAE 2EYAES Ay vty Sdd)
Cortisol9] £H] ¢} #HH Burke et al.(2005)2] &7
o8 7ilo] oW A & Gt A Y wshE 877 ol A
AAA AR 2 ALE A0l Y-S §A1E 4 A o
et A4 vhgo] e olejgt A§- QAH 2E
g A2e 23277 (central nervous system: CNS)E
A Aot Z2HIER A WE T2
(corticotropin releasmg hormone CRH), ¥ atA4 A
el FAFH 255

hormone: ACTH), :Lﬂ HA 9 A A cortisole &
H]o}yﬂ = oizq =0 Adkg=ol n) A3k 2 Hd iz‘z4
g 55 RksHAl . o] B oA HPAY &5
2 AE A (@Y, 29 EY) 9 cortisol &
AA 3 Gozansky et al., 2005). =3k B A
g oZ PPAl, A7) A, 712 $e] FHE W3
HE Ko(2016)<] Aol <Jstd 7] 279 FEEo]
S7hte Ao 2 & AT FYg Z29E A A5k 9le.
™, 53] Cortisol@ 712309 YA AAL e
3\ Husto] & Ao A} AR Weke] AntE
1At AR oz Ab A7t Al E73tkod,
© BolM e gy 2EY 22T A
2EY2E Y5 Bol Adsthes Aoz Uyt
29 dBE AME A A5 RE AgEe] AEF
Efaes fasgeor, Ay AEfx AxY
cortisole 718l Ao Ui Ale 4
3 A H REY AT AFo] S AA v § 9

=2 T
e A 5T 5

b A Aol GEE nAE A AEd
2 A RE gold A} AR A9 cortisol > AR A
of 244 dFS vA e A2 IAHUY. F AIF A
Al cortisolo] oA Al e BolAE Ao
getEt Ao 2EY AE Al G n|H]A]
gokom, o2 AxE Ko(2019)¢ O (2018)4 01?
o} fAFeHAl YElgth BAAG s 2EY A T2
Q1 cortisol@ AHH Ao FA *o“al(r:—.%l,
p=.036)°] YEFSEOH, Th53]FEA] ol A
ou] gk Jgg wx = Aoz A

= (adrenal corticotrophic

r_{

E

o2 R
ol i.m _l[
m\
Y o
a0 ?ﬁ Fj;
w o o

ol
—|~
Aar

> = & ) R

/\Egﬂ/\ o el

Ho m

AN HT A7) A EBee B2 =71t} (Filaire et al.,
2007). °]= cortisol & AN A4=52] A= FH| 5
7] Wil Al B¢ B o= 3o 1y
7] “H'rolr/} Casto et al, 2017). o] o] &2
7190 AR A o7 g3 T/ At
MYPdTE Ao 1289 =TS fH*lﬂi o
219 Wl th3] 9} 219 9 th3] A, cortisol & AE]
] 2EY A5 AR A3 J““H cortisol == HTH
& A9 O giglelA 4.5nmol, A9 ¢ th3]oA]
InmolE Z71d Aoz vehdon QxA 2 AAA
B0t cortisolt A4 dAE Huslth(Filaire et
al., 2001). 2349 AP E HYA ANFES YO R 2
AR A3} cortisol FE9F A EQtEbe] A At
A, cortisol FE}F A4 FA FAAAE Hustsd
tHLautenbach et al., 2014). AHAF5 54 4 &

; 93
o £F B3 2 AAH Qo] 498 S v
oo B @ ) AF ol mEEe) FAF Rl Aol
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Appendix 1. Correlation analysis results of competition score, psychological stress and cortisol (pre- measurement)

Compe- I . Decreased Major
Factors tition cortisol Effort loss Result  Deterioration Buipment concentratio  player's Lack of Loss of Overstrain
burden  of condition problems . training  confidence
score n expectations
C"‘;‘é’g’rté“‘m 1 137 -In -009 -138 -054 -286 -129 -019 043 -083
cotisol 137 1 110 091 318 152 204 161 067 120 259
Effortloss  -123 .10 1 840 564 S70%x 697+ 636+ 624%x 73 7164
é‘uifi‘g; 2009 091 840 | 720 706%* 574 595 694%% 7694 780
D()?ggfgﬁfél 138 318 SeaE o0 1 6574 628%% 573 569 6675 809
%ﬁgﬁ?ﬁt 054152 sTEe 706% 657+ 1 586+ 6305+ 689 718 13
C(E;Zf;:g%n 286 204 69TEE ST4nx 628%* 586% 1 6405 618 692 674%%
Major
players  -129 161 .636**  595% 573 632%% 6407 | 645%* 708 605
expectations
terlcrlﬁr?gf 019 067 64 GOk 569+ 689 618% 6455 1 a4 350
Coi%fge‘l’lie 043 120 T 760w 667 718% 692%% 728%% 44 1 765%%
Overstrain~ -083 259 716% 782« 809 T13%% 674 605+ 559%* 7654 1
Appendix 2. Correlation analysis results of competition score, psychological stress and cortisol (post- measurement)
Fact. thi)tfinlf' risol  Effort] Result  Deterioration Equipment — Decreased l}gajor{ Lack of Loss of Overstrain
clors o cortiso OIS burden  of condition problems  concentration piayers training  confidence ers
Score expectatlons
C"“Slggg“"“ 1 -361% -.005 004 094 233 011 -183 113 100 077
coisol  -361* 1 326 289 -050 -207 014 228 12 220 156
Effortloss  -005 326 1 943 680%* 596 762%% 750%% 634%% 892 835%*
Resultburden 004 289  .943% 1 697+ 631 780+ 837 702%% 880 868+
Do?fgfcﬁffr? 094 -050  .680%F 697 1 761 769+ 628 6013 682+ 808
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