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PURPOSE This study was conducted to investigate changes in stress before and after
elite shooting athletes participate in a match, and to find out the effect on the match

score. METHODS Thirty-wight elite shooting athletes were sampled, questionnaires
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were distributed to measure psychological stress before and after the match, and saliva
was collected before and after the match to measure cortisol. In addition, psychological
stress and changes in cortisol before and after the game were investigated, and how

psychological stress before and after the game and cortisol affect the score of the
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game were investigated. Accordingly, a statistical analysis based on data analysis was
conducted, and the following research results were obtained. RESULTS The pre-match
analysis of psychological stress and cortisol revealed statistically significant changes;
both post-match stress and cortisol decreased compared to before the match. Increased

psychological stress and cortisol both before and after the match had a negative effect
on the match score. CONCLUSIONS These findings confirmed that shooters experience
very strong psycho-physiological stress before the match, and the stronger the
psychological stress, the lower the game score.
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[
Al EHSHE ASES 4THY 23S ool A9 B
g 718Ut 53] A% 4P 31 20E 27 HAstel A

glet AA oA Yetu= mAgE Bgte 2dskal, Y AQl AHE
RASEA A% el 24 AT Y BES DY 9 b
gt e ojeld s toRt A5 o8 HEHE @
o, FAolu ;A AR A W EQHAT AR 2R E o] E= Af
T AF Q™Y QRIFEH AU 75 =8, A% Wl g
S 844 990 HHxE Dok U ojH_S Aok gt

oA AlF-Z Wellol= o2 821 F AEH A= AZH EQHS
22473 geldoz AAH 7159 olge oA 2712 At
Qg v Hue ssdad gE dA7 378 F4E A
=973} % sfyo|th(Purvis et al., 2010).

olof] Aol EHsh= AFES AlollA AHAlo] AT H1E o
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Fol7] Ya) AAloA At ZEE HAsHe AARE AA
A =435 &gk A& 23 52 59 AEYAE M3}
(Freitas et al., 2014). 84t ofy&} A4 F5& TS B2 F59
ALEL AHAo] A i AYste 2AEHAE ojgA 2EshA A
ol nA e JFe it 5+ YRS DU oIt AYE

L2 AEAE o197} ol th(Pensgaard et al., 1998). A|gHo|A A4
o] Aot AZeta Qe AEH AL 2EE fJsto], A3}, 4l
71HE Hgoto] AEYA 29 ATAYE APt
2 24 9ol Hgo] AgEo] A W BEst
FAAZ) 3L ARl At FFE v AL A
(Clark & Mach, 2016; Nédélec et al., 2015).

E H4Eo] AF W FHols 2AEHAE ZTEA
HEj7F 5= 38 82107 QAEH o]
YA AEY A JFHE do] AAH AEF Ao it
Yoz AT Qick AU 27 AE
ol mAE FAFS A3 Hardy et al.(1996)2 AEHA
FHo| o5 oh=2A HriEa 9o, g2 ThEshA A}
=0l sl Yett= Aol obd Z(Pensgaard et al., 1998)& A5,
AEg A0 izt ¥he AAle AE-Aeed 243512 Fod £ vt
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Al A A9 AEHA FEE Gotry] Y A& A E o]
&oto] I AEE YotEe A7t HESE P40 R o]Fojx 1L gl
O (Nicholls et al., 2010; Anshel et al., 2009; Heidari et al.,
2017), A% A Aol A AAAE AYE YaL ofsistH A HASEA
= g S otk S AVNEIP ARA S o e ./ S
YHHawthorne Effect) 522 QI5}o] AEF A0 tjot A
Q1 740l ojE & 4= Ut} wEbA ASE AQlo] AEHAE A7
Fe Jos 024 Uehd 4= Stk
AEY AL A HAE Ae APAF) QotH AlRE Mt
o] et AEF A HF 9dF5H 0 R YEAL Stk it &
LTAFES AT A-F AEH A SEEO HIE AFS Han et
al.2011)9] Aol = 2EH AT TLHFEY] ARt 44 o
FL ATkl BV5tH O™, Park et al.(2020)9] AFANAE A4
M50l AEH AT 7190 RFH FFS vA = ALE YEY
ok B3 A7) g A AR 717 F AEH AL BEkE AT
Oh(2018)&= A3t 1940l Hlsto] AljF Aol AEH AT} STtk
AoF Bustglon, TS uiQl A7] A5 ARt F AEHA
9] ¥3}E A3t Chol et al.(2011)2 A HETH A A Fo] AE
Y A7t 7ot A0 Histoh

o9} IR 2 ARt wWE A AEHA WS A7 AP
AEo] HAET vt AP E F4d ik A5 B9 AR 3
A BYH AEYA T2HEQ] FEF0] FTsto] AEH AT F761R]
1 ® 13519 0 H(Capranica et al., 2017) £t S E&} vl2kE %9
AEYA TEEQ] TEEY] FLE HET 23} 10km A HoA 29%,
25km AollA 29%, 50km AFolA 56% 2|3l 100km A goA
17%9] FEE 5= S B9 HDeNeen & Jones, 2017, Park
et al., 2020). A E 7H+ A9} 10km ZA S4 A5 E A5
APES o R bt A5 AT AIF 1Y FEEY 5k HIE &
ASE A BE AeEo] G A Boh Al A9 FEE9] 5E7H 57
sto] AEH AT} Z718FTh B 15 tHSouza et al., 2019).

olgdx I E 54LE0] AR Al A¥schs AYd AEFH A
AAAE olgsto] AEHA =23 KPS LotE= 3
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EfA T2 HAE B9l 2AEH A 35 Tofetl Qi o]
AEHA T2EO0Z 2 IFA Q& FE|E(cortisol)> &

FEY AEHA JEE Tl 58 8R10 & dEA Sl

AN E Aot A2} d AZZASRAELS AI2(AF) Ao g3

oo o o 2
oy

[

Aoz 2o AL A5 99 B de
U2 FEE AT A $20| 49 53] AEd 2 o

=

<zt
AHA L 37153 3150 R FEE| o] thfobA AlEstE o] Q=
& oItk AHEE by E AAILE AlEH g Aol mie F Rt &
Zo|1, 53] AYHCoE 5871 gl& o AA 719 58 &
A3foto] 22 7155 E § Qe 54 21 o, AV|2EH 4
2]-A ] Q2lof oJ5)] F718o] J&F= T=rh(Jang, 2012; Lee, 2016).
1 AIE olEolH7] $Iote] A4l

BN
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2A Stk T AE ALEA 7HE 23 AL AeF-AE
= QrgAdolH, ol ALHl A AIE o] Folli=d /M Fast
Q<loltk(ang, 2012; Lee, 2016). webA] 71 9 A2 E AHHA
$E50] A|g AR A A st AEd AEH AL AYEF AEH A
HglE golE AL A ASEY] 3l A AT 152 Aot
o] W 9ot At detEh

o]t Aol LRAL Park et al. (202009 ATLTHANA AAH
vk ek A Al A AEH A0} AJF FA ] A H-KEH AE
#2490 A3} 783t Park et al.(2020)9] AToIAE A AT A]
o A Mol 2 AATE AFAASES AEH-BEE AEH A0 W
9= sy BEsioha gEo], B Ao Al FHT} Al
T AT A H-AH AEHA HILE dotEoan 4Ed AE
g Frot Aejd AEHA YL PEe| mofsio] AEFH A0 W
o #=31A ol AT & Ak WS FEFoR FUY FAS
el Kebyg =

oo £ o] B AE AMF A$EQ AJF A-F AEHA

SHE dopi i, Alg Aeete] BEAS TSt A71E LS 9

Z

3 :
AR, DB E A A5 AEFH AL FE|E0] ARE Hof| ¥ &7
e}

A2 420) A A A 20 TEEL AlG 4o

£ 479 YL UF L 4%, 4% 5 AINE 2L AeE A
A% 3892 Yo Agsett. A7) Hol galshy] 9lstol
IRB $91& e AT BYBTE APHo] $HU 5 A7

Fol Foldh S % 38W 0. WA 414 159, ol 414 2330
glon], AN} obyd At 24, A ER BEL Y= A
St 14302 vebge,

E FRoRL 4F A4 248, ARE A4 7H, BE A4
7902 % 38%o] A7) Folstglor, o|F AT 29 B4 23 &=
22 95} 23 4% 249) NGHSE 2Gste] B4 Tgct

Table 1. Characteristic subjects

Performance level

Variables - - Total
Non-national athletes ~ National athletes
Male 14 1 15
Sex
Female 10 13 23
Total 24 14 38
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I
ox,

=

A2 E AHE ALE9 AR AEHAE goti 7] ote] 21 AE
2 A2 A (Perceived Stress Scale, PSS) & &-8513th Cohen et
al.2007)°l 23 10709] EFo2 /= glom 7t H o] A2 xe} g
TE GA| AFEGIT 2EHA A7 HEs A&, off, F=, A
59 o9 t& 39| YA E 79 qlo]& M E|o] B =t
AE| =7 AEE S om, ek} WSSt Fopo A -85 HE Tk

H AL A= Lee et al.(2012)] Ao A &85 1070 &3+ o
ST AEYA A7 5 WHsto] ARSI AEYA A7 A
L9 AF: H5(Cronbach's ) 10230l W A= 934§
Uty 3T AEA A7 Es 52 AFE 525 BoF
o} E3h -Ev'—fz‘} AA & AFe HF AIE AAotE 49 £ ’i}zﬂ z
A Aes 9228 Yepgon, 1H £ AA & AF% Ags
9358 ‘%E’rur HE £ A ASEAT

E3 QEd 3ER X0 FEEL g o]8sle] 25T
B A 208 Aoz ofudt FAEE HHoHA] Zotes SACIAL,
Ef A 158 Aol 2 74Re ER 7126t ofylet. olF, 20md
EAE JHO 3ufA7HA] BAE st Aol 2t ETAE
FEE-80C A YRS HA|IH o] B o]+ Hﬁ%}%r—}

Epo] EH] ST 18 7 2uE g9 F FFFE ASske A2
m/min® 2 AF3} 51, FEZS ANE Ao meﬂ;oﬁuﬂ-ﬁ
vl ol g AZATH

roI'

52 G AN Enzyme linked immunoassay)s %
st} BEAstgict B3 Hel-Aed AEH A B9 E £H| ATt
73718 Atol9] HAAS Yot 7] oto] HE 9 FEE HF <L
o|FojA = AHA 7719 ARt F4E AFEcte] B4 &80t
Al Aee A S50 wet M40 30| 2EE £49] AlF
A& 1Esl7] Yot 4% AFE9 APTts FAHLE A

Toll Frofgt e AR SE 18E F 1084 631'0‘:
Prl= AAA719] HSE AESHe] Aol S8t &

1= AREAL AR 1079 ZHTSE 454 Oi =
9] 3 2 A9 AIF A ARl &
o] At H42 §]-010}oc] E—7:]]-r

A5 A AR AT A XIS S8 Fof A+ 23

’S-‘j‘v:x]gr EfS ZHTIoI} £ A9 g AlF

A= 3] A 717t AA == A71780lA 2

% PFAES & AFE o 23] Fofste s 2
3t A+4EA= o (Figure 1)@ 2t}

olfgt Ag HAet A& wiR ¥ 52 AV|H AP 9Ly

(institutional review board: IRB :KISS-1906-016-01)2] 4}2]e}

Holg e Fol APk

T A5} ;\(51_/,\_91( FEE U AEFAQ d3FEL HA=3517] 95l
SUT AR AN B 253} AEGA HES AT £F
A5uhe o2 A3 A4oh AEH A0 BAS BT AT

HolA 59 WEH TYE NS stol ATREAE Bgfo] 2
5 7] A7, ARE A7) AR, BE A7) A0S Blstel 22 3
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pre-game Post-game

(n=38)
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Sterilizing tube —— Choose target hormone kit = Saliva collection  Sealing and saliva analysis.

o

Fig 1. Questionnaire and experimental procedures

E 39 A7 A El= Windows SPSS/PC Ver. 21.0 54 =212
< o]&stylon, Bt REHUAE AHESHo] AAISHoiT

A MAR A AEHA Hio] tigt £ 1 AL gRlsh]
Y3lo] AF & A4(Cronbach’'s )& At&ESIo] H &9l AlFeE &
ofE ottt EF 73 1 AT ASE FRlste] Z47te] E3Fo] HA|
AT Aol nA= JFS ‘Q’OTE%‘:}. F AR Hg 2AEHA
o} FEE9 Wi 9 BEHAE A&t ZH7He] 9RIE AR-ARE
WIS YotE kTt Al AR 42| AEH AL FEE9] APA-ALE
WIS PotR 7] Jote] tf-S ;i TAS(paired t-test) HAISHSL
ok Ul FA 2 AR Hol nj A= e AEH AL FEEY Y
S golr 7| 95to] AFEA(correlation analysis) & T3] A& A
(multiple regression analysis)= AAISFALE ZE EA 54 Gol4

22 ¢=.052 39T},
e
AP E AHA A4 AEH AL}

B9 TEEY A-AE 24 A0

L ARE A7 459 HEl 2EA2 AR-AF BY 25

A% AR Aoz AR AY 52 AFE Agstel A9
AEH 2 WEHE Lobugith. A2 AEHAY SEE TS
427 o} (Table 2)9} 2},

Table 2. Pre-post change of psychological stress

Pre Post g
Variable Pre-post .
SD M SD change
Psychological .
stress 16.73 7.16 15 7.93 Reduction 2.274 .029
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Psychological stress

16.73
I |

m Pre m Post

n

Fig 2. Pre-post change graph of psychological stress

Cortisol

0.6

mPre m Post

Fig 3. Pre-post change graph of Cortisol

Table 3. Pre-post change of cortisol

Pre Post Pre_post

Variable
M SD M SD change

t p

Cortisol .52 .23 .36 .17 Reduction 8.864 .000

Table 4. Correlation between match score, stress, anxiety, and cortisol

Variable Match Pre- Pre- Post- Post-
score  Cortisol  Stress Cortisol ~ Stress
Match score 1 -017  -.406* 078  -.552%*
Pre-Cortisol ~ -.017 1 .043 .899** 080
Pre-Stress -.406%* .043 1 .012 195
Post-Cortisol ~ .078  .899** 012 1 .039
Post-Stress ~ -.552*¥*  .080  .795**  .039 1

Table 5. Summary of multiple regression analysis results that affect
match scores

Dependent Independent R

2
variable variable R'C Beta t p

Post-Stress  30.5 30.5 -.552 -3.104 .005

Match scores
Pre-Stress 164 469 -406 -2.081 .049

Korean Journal of Sport Science 2022, 33(1), 077-084

(Table 250 AAIE vhe} 2ol 4l2] AEe|A0] that AHA-ALE &
4723 AR o= Folgt Aol tehde). ojeiat 2o HaA S
So) AR A% Ao vste] A3 T} AEdAAT A2 A

o= vepget.

=, (Figure 2)°] bkt v} Zo] A3 A AEF 20 Hshe] A
3§ Fo AEYAL ot A0 Uehgrh FRHow Hed A
EdAE A% ARt A% 430 28e gasigonz A% A
AEHAE B8 75 AYsH: A0z ek

2. AUE A A9 TEF AH-AE BA 23t
A AAe Ao ASL AT AFE AFE Yste] 2]
B9 WSS Yohugieh. TEEY GSEE THZ BABIH: ok
(Table 3)3 2k,

(Table 3ol AAIE wke} Zo] e Eo] ek AA-A15 E41 23}
FAHOE AT FAH Aol et

(Figure 30l LR wigh 2ol A3 49 2el% Bt A% £
e o] gast A0 ehgrt,

BLE A Ao AT A B
REQLI NG A5l WA 9%

AF A-F AEH A} FE|EO] F7H vXe FFE LotE]
Qsto] A& FA| ApE9 AIF F4E HIRE S35t B4 &8
sttt WA A A-& 2EH A0 TEE B AT H49) AHEA
A= (Table 4)9F 2t}

(Table 4yl AA1E vt} Zo] AJgh Ho] P& vAE 29U

AR A AEHA(-. 406*)% AF & AEH A(-.552)F YEGT

o9 AL FA JuE BA0EZN AIF A-F AEH A F7}
“’\]?JHAE%H\-*] 7le ACE oA & & ot TS AR A A
Ef A0t AIF & ’\EEﬂ’\" o =2 ATH.795*)S e o H,
TEE B AT -5 =2 A 899**)€ e St kAl A
T A B A0S 7|22 AT A-F AEH A} FE[Fo] AR
o ol FFE WX =R AHEY] Yot} hF3AESE Y5t
At 1 A= th Ctable 5)9F 2t}

(Table 5yl AAIE Bt} Zo] AJg H4o] FFS ujA]e= a9l
A 2EHAZ eyt WA A Aol 7 3420 9
< UAE 8212 A & AEHA gRlo|jloH, AIF A AE
27F T A E et geba ded AEH AT AIF H4o]
e FF 46.9%S] AHRFE Bgon, ojzjgh At AIF Al
2EHAE Wo| LZA5E A Al A4S A2 YET

mlo

=2 & oo rfo

o)

73719 Exj5ta Edste ALEL A A718S A5 Y6
AYH-e A 2159 ¥stE ™ot HH O R {ASHHA &
BE GA] A8 g3tk (Park et al., 2020). o] 7] Aol A
AapEo] AZete A2 A-A e A b4t Ao glon, AT}
A5 AFoIA B 71e3 28-S F7|A BT T str] et A
Zro|tH(Coutts et al., 2007).

AT hE A E AL ot A2 3-Ae 3 wsks 4dst
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o, A7120] e HAE Arhd 29108 A8 AEo ol
ot WokE o AN EA AAE 47 2BS B HBA AF 23t
2 919 efRich. et AelE H4ES olE A shel 43 A A
3 AT 92 5 ULV e B H4EY AV AL
o1et Trobet Hope] SHIET AX2 @A) AEAel A5E] 44
7} o g,

B ATE A ASES o ofed Ao d-4e 4 w& %

ol RS AlFotast o]Fo e}, wabi] AL E A A4 3
D‘a% W oﬁi AHA A 1 A A7) T A=y 2AEH A P2jH AE
o} TS o] et AEH| A9] WS} AR A
l ojd Cﬂcz}~ UMLXI UYobg o 2H AA| AHFMAFE AEHA
28 A 7|24 FRE ABol] At HHOE SPE| Yt

WA A d 2B A0 et AT A - T EAA Al A9 AlE
A BHo AIgF & AEH AT Fachs A0R YER AP A
52 AY Ao o g2 AEHAE l% Ao Vet

Ag ol tﬂr— AEF A HI}E Yol Park et al.(2000)2]

AFolAE vl& FAgt FAA Aol= ufamx] roroLt Al A
gof| Blste] A% ZVH AEY AT} At 02 U 1t 9]
o} B3 diste T AsEY A7) A-F AEH A9 WshE Yotk
Kim(2011)9] % 371 Aol v|ste] F7] 2 5o AEH AT} Fhho}
= AoZ Bghup 9l
A Aol Al AEH A9 FFE tbE AFH(Ko, 2016)°04+= &
EH A9 A7HE HsE FEoly] Bot AR A AEH AT A7|E
4 o2 H40} ojd TRA0] Ql=A AFsteT 230l WRolA 3l
Jf—T A]’t;iﬂ 3_ /\Eaﬂ/\‘— 217]Eﬂ ol ﬁ7]r:':10 ZX—]O].}L:__ ﬁ‘ﬂoﬂ 1-?_

ﬂlﬂl

FI

l:} AE = 32

AAR] FFE vA = AoE Bt ok Y AR -5 A
g2 T2 RO HeE golE A (Han et al., 2011)= & A9 @
I A Aok A0E HEIGT & AIg ol 2AEH A B A &

AEZ AT Wolxl A Ao tet F24E A6t 11730t
AEYAR Qlsto] AEHA TEET} 4E] AEH AT FVIRE AL
2 o4 & 4= Sl

B2 MYPATo|A AEFH AL} TEE 2u]9 IR AWAo] B
1T, 34 A998 AEHAE FEHE EHE ST 2oE
4# A Ack(Dickerson & Kemeny, 2004). WA A4 A4S0 A
A e & 5841 AEYAE SHots PAEH ol d+4
7} AHE 7371 el tigt £ vl A Z whgstar Qloka o4
o & Qdoh B3 FEES 9} AA A &'oh 7179 w3kt
o] thAF Ao FFE FHSapolsky et al., 2000). o7t
T2 AEH AT @eo] Hed g wttEA] g, X S5t
AA G50 FH4 JFS v|A| 1L o= FF4A A (central nervous
system; CNS)of| Gk v 2chy st Qlrk(Black, 1994). w2t
A, S7HE FEEY $22 FHY AEHAY Bl B3-S £
(Bani-Issa et al., 2020). =, ZEE 5k S7= AAZQ FAo] &
vk 4= Qle} ol Al Ac]-—é‘, Al 2749, & E43Y S0l &
g £ 0y, o]fE 42 A4 W AYH AEHAE A4S 5
Aths FE2LZ E £ ok 2 AFoAE ARF A AEHAR
FEZEY 5%7F 0.52 £ 0.23 png/dLE Algo] 4 A& FEZ9]
5221 0.36 + 0.17 png/dL Bt f-9oHA A Yelgtt.

%3 Han et al.2011)9] A7olAE AIE A ZEE9] ¥-3o] Al
o & RS ETH EA YEhy 2 AT A3E A RSk ik E3F o]
23t Bigl= Algtolehs AE AV ASE9] H2jd AE A, EQF
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9] F7tet FEE9 F7 BHE A0 R AlgHTh

Edward & Casto(2016/& 97%99] A& ox} HHEET, W7, 4
LEE HUANS WFOE AR 23 7] A ZEE9] $320] o4

Al Bt} £715hS B 5k9]t). Crewther et al.(2011)2 288 9 A
TEZ WO E AR 2T S5 E7 S716kAL Aol t7hEes
FEEY] FE7F S7 stk Barstoich & A59] Zafol A Yebd
| HR} Zo] ARt o FFE vA= A2 AY A-F AEH A
ok Al A AEFA Hoh AIF § AEF AT ARE Hpo] 9 v
A AL A AEY AT Y S5 A4 o]Foizl v ol= AF 5
LEHAT AR Al B2 HHS 7}13 Sl & <= Sl ol9
3t Aol sl Kwon et al.2015)2 st 2ASES] 4 AEY
& o] vt 25 WA 5719 1% Zlé? T o JFE =

e Halsto] AEH A} 2F WA 57 ] 1 25 A% 39 7
= A2 dgsittar drgstal )itk 2aH o g AEF AV A7 AT

AR JFE nlA= 2R 54 °Hl_é'—"r\'%

upA9t o & McGuigan et al.(2004)2 0%7}5./] H3lE Fof
H£9] F=of gt Hoks #Ee 20 AR E Hop 13Eo] Higt
AEH A0 HBIE Qe FEEY =7t 97%7t F7FSHT AL Bl
s}t 7fQlo] Ajgh Mo WolSol Alg|d AEFHA Yri iz

Ak, AR A AEH AEFHAS Frte FEHE TELZ9] WDl
G3FS ZHCasto & Edwards, 2016).

IYBE ogt AdE T E o & A+ A= AEF ¢t
ol T3k A A7]0A A28 AEH AL} Aed AEH A G
FES Yot AL 4G5 T35, AEHA 24 7[A9 it
FEATE B9 & /\5—4 JAAZT B718 Fe 21T 5 e

A2 A7k Bashe wadd,

R
[r;g

o R

3899 A= AF HEEL thFoR HeEo] AR Al
Nela-geld AEdac) A% A-5 Hoket AT
Fol ) Lobrgieh. Wetd B Q704 E2E FES
eleAet 2
2 AEQAY AG A-F AT AF o] Hste] A
Ed At FAsH A0 debge,
o wlste] A1g o
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