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PURPOSE This study explored foot angle control’s influence on lower extremity
joints’ kinematic variables during bodyweight squats in adult women. The study
compared correlation variances among kinematic variables to evaluate foot
angle control’s impact on knee stability and movement performance. METHODS
Participants included 29 healthy adult women over 20 years old. Each participant
completed three sets of five repetitions under two conditions: foot angles of 0°
and foot external rotation angle of 30°. Data analysis used Cortex 8.0 software. A
paired sample t-test compared lower limb joint angles and center of mass (COM)
height of the pelvic region based on foot angle. The Pearson correlation coefficient
was calculated to assess correlations between each dependent variable; to analyze
differences, Fisher’s Z transformation was applied to significantly correlated
pairs. Statistical significance was set at p < 0.05. RESULTS Findings indicated
that, compared to 0° (p < 0.05), at a foot external rotation angle of 30°, hip joint
abduction, knee joint flexion, and ankle external rotation angles significantly
increased, whereas the knee valgus angle significantly decreased (p < 0.05).
Moreover, at the foot external rotation angle of 30° (p < 0.01), pelvic COM’s vertical
movement range increased, resulting in deeper squats. Correlation analysis among
lower extremity joint kinematic variables under different foot angle conditions
showed no significant differences. CONCLUSIONS At a foot external rotation angle
of 30°, adult women performed bodyweight squats with reduced knee valgus
angle and potentially decreased knee joint loading, indicating lower risk of injury
and increased squat depth due to enhanced lower extremity joint freedom. Thus,
adjusting the foot angle to 30° during adult women’s bodyweight squats can be
recommended to enhance knee stability and movement performance.

HE A7) E F8 BAS 7K AL JtH(Asayama et al., 2021;

AHEE Ot AT 53 S8 209 SO F2 ARSEHH
A2 9 AT AR ohle AT HoblAE choysh AHSE T
QltH(Contreras et al., 2016; Escamilla, 2001). &3t FE31}
3 HEo] AT AohE B3 okA] 28 3 AR} sk 9] HE-

cc This is an open-access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.

Swinton et al., 2012). O|H Y AFEE 28 7sle} §-5-8 Aol
oS- G ARl 25Ol A, HIEA] L5t AAR S=PoA E B¢ &
Z 2= Q¥ (dynamic knee valgus, DKV) 572 QIgt 514 A&
Hatel 3 R85 IE AT BPAE 4 Ath(Escamilla, 2001;
Slater & Hart, 2017).
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5 Y 717 wAY Sl BaE T ltKAlzahrani et al.,
2021). AAR 54 5 9t 37k ofA] FEoll 9= 51 A
5 @& (patellofemoral joint) W 4EtES Z7HAA &71 diF
EZ =35 (patellofemoral pain syndrome, PFPS)& of7|A1Z
b ol g v S AR 447 22 54 2 T &Y
YoloZ yeRd 4= 1= 8918 7FX 1 It Hewett et al., 2006;
Hewett et al., 2005). €7l W& &5 ¥ Q-Z=(Q-Angle)
7} =oHd S 914g0] 7ok, 94489 A FHEY B Q-
Zte 7t 371 Yol &7 HE 85 S5l oS HYS AR &
A qloH, A4 MAE 29 REgt Q-AE F7= 5 Y
ol doA oz & 749 dlol € £ UtkSendur et al,,
2006: Smith et al., 2008). E3t, 9142 F/doll B3] &xto] AFth4]
o & Y iE oo gk It £ H|go] A o]& <5 Q-2+
Z7h 3A Yeits Aol o, olgt 24 Xpol7t gt F
= Qv JE& sl 9lo & X EHH(Horton & Hall, 1989;
Shambaugh et al., 1991). AAZ o]/ AX= M0 v]FH4g A
AR B SAAES EA AeET) 3~8H] =rhs H1t 9le
H(Hewett et al., 2000), ol= Y 22 sj5aty aRl50] £34
o7 283t ANE FHH o] Holk o2 FAET HEE &
Z1Arol# Y(intercondylar notch) &o0] &1, AAEF o diEAE
<9 &9 Hgo] Yon, R85 9 o #4E9] 7Hs ML} Qi o]
g Gol 7] Wzl o7 siEeHH-AA| Aehd zpo]7t £ st
T899 S TAA7]= 8R10E F83 5= 9ltk(Beynnon et
al., 2014; Huston & Woijtys, 1996).

It o g AHE &S P w= EZ o7 HH] o] R
He Ao PgFo g AA ek, FF U] ZAEg 47 10k 0]
ol& HPZAE-Z ot ok Zlo] B stH(Comfort & Kasim,
2007; Myer et al., 2014). AFE 57 A| 59| a5 WAz
T Sl 7le2 AA A, AlA B, AFE o), o vH|ek Z+

=9 2A5H= Ao] ZetEHLorenzetti et al., 2018). o] X
7FsR el A3 FFE vIA7] giEgel, AHE 59 &
, 878 59 ¥iskE Yo 8" HAsayama et al., 2021). ©]
gt AFE 7e F ol 5 FolY #isks &5 AEE AHct
= 840, 5t 5139 Zolo] wet FE(Quarter), sHZE(Hal),
H(Deep) AFEZ FEF 4= K Senter & Hame, 2006). o]=gt
AFE F 9 AFEE £33 PO oFo] A7] YEo HE F
7Y AHEHT FE7t Eof, s9EE 459 £ 2288 5
7¥steh(Schoenfeld, 2010). Escamilla et al.(2001)°] AHE A] ¥
o] Yuo] w2 75 At (knee shear force)?H9] HAFS &
g AqtollA=, ] YHlE F2 YH|(87-118%) oliFo = W
g4 39 72 Adego] Zoj= gy} ks AHE AASH
o]} Zro], W] vu|e} Zte & At AFEE YT o FEH
Aol EQHEAC] mA= FFE AT A+ 72 49 4 (Paoli
et al.,, 2009; Swinton et al., 2012) T+ F &3 oS 4t
o7 £r]o] Yti(Han et al., 2013; Lorenzetti et al., 2018;
Asayama et al., 2021). 13 &2 A9l o4& dEo07 B35}
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webd 2 Q7 49l olye] A7bE ARE A el el 7t
72 9 20 WA Folo] vXE e
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A A2 QA Ao AFsk= 200 Bl ABLE, T 149
ool o}A] 8 IHES EIT TZAA olido] flal AFE A
AE A Qlol 98 & = 29%S ST gARt =
G*Power 3.1.9.7 ZEIAG ARG} AP BA4E Soff 4519l
o}, bkE =2 B BX(Within-Between Interaction)2 7|4k
2 {9 % 0.05, 13Y 0.80, &3 7] 0.3(F7 +2), vF
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bl
A 7F ABAS 0.5, MITEA 18 A% 12 AE9L o & 2
A S 248019108, YRE 20%E Tfste] HF 207
WtgE £ A7 ARk /e g9l (INU IRB No.
7007971-202207-004A)2] <1< ¥ & AAEGlon, AF
o AF BAM BAE F2I| YT PYAES) 4 F
e 3 Ytk SRS 444 54 (Table D3} 2.

H ko dv |o
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A7t A S AHE 52 B4S 99 (Fig. )3 Zo], g &
F 2HE B4 A¥E AAotdt. Escamilla 5(2001)3%
Lorenzetii(2018)Y] AYPA+E Farste] Q] Yul= A9 &
Z AFZS Afo] AT E 71E0 R 150%S AAtste] AFstA,
7152 7t o] S1EA] Ato] AR stoint. F 7 g ¥ 7k,
% 39 7Rl 0= 93]- 30% AAoA A7HAE AHE 53
=

Table 1. Information of participants

Variables M+SD
n 29
Age (years) 22.03+2.19
Height (cm) 162.59+£3.05
Weight (kg) 56.07+6.16
BMI(kg/m’) 21.1742.08

Note: Mean+Standard deviation
Abbreviation. BMI: Body mass index, M: Mean, SD: Standard
deviation.
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o] FE2 (Fig. 2>9F Zol, &9 47 &+ WA L7iEe o
At 7MY F Ay geysh Weko 2 AHojstyon, 98 He 59
AAoA Q&0 2 30% HolZl WIFOZ (Table 2)9F 7o) A5t
Atk Glave(2012)9] AYPATFE 7|Hto2 TG o]7f Fol7HA] £0]
Avpo g wo xpH 7 F2HS 43451

Fig. 1. Maximum Knee Flexion (MKF)

Fig. 2. Neutral foot position

Table 2. Foot angle conditions during self-weighted squats

Foot angle Foot width Foot position
0° 150% of the distance
between the ASIS
N 150% of the distance
30 between the ASIS

Abbreviation. ASIS: Anterior superior iliac spines
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Top.Head
Frort. Head

1

2

3 | Rear Head
4 | R.Shoulder
5
6
7
8

R.Offset
& | R.Elbow
R.Wrist
L Shoulder
5 | L. Elbow
10 | L. Wrist
11 |R.ASIS
12 |LASIS
13 |V Sacral
14 |RGT
15 |LGT
16 | R.Thigh
| 17 |R.Knee
18 | R.Shank
18 | R.Ankle

Fig. 3. Modified helen hayse markers set

Az @ BA

&Y L&A 9 2595y E4E A 5 24 AL
(Motion Analysis Corp., USA)¥} Z|HHF 7[(AMTI, USA) 2t
£ Aes5tth 52 £4L& Modified Helen Hayes Markers
Set(Kadaba et al., 1989)2 7|5¥to & 483} 0n, thAR}F9] 314
HEE FHOE F 29719 BhAF nAE 21l Fig. 3). A7
T AFE Al AFE ZlolE Kt} Fgs] S461] sl thE=2] o
A*Hgreater trochanter)oll F7+& 2719] wpAE F&F6lqiet. o]%
AY 52 3 Al 1A M-S E017] 98l ¥ FEI s EY
WS vbAE BF AlAS] F 27709] uhAE VIS0’ $EE 57
=g

G4 A4S 5 Motion Analysis AF2] Eagle Camera 6H,
Raptor-E Camera 2, Kestrel 2200 Camera 62 14" &
1499 @4 24 7HetE didAte] A5 et 2 e B
T Aot E Aot 3 B4 A, BE 7P 57 H 4
£ S8 XPolesE 4 39 HEAE HAs= 3 =3
(calibration) 29& $PotdoH, F4 24 MEF $x= 120
frames/sec® A7ttt olwf, A7 vitE I Ql= WFE 7]
FO 2 I HE Y&, - HTFE XF, AT =491 Aot B
7%0 2 AAsto] B4 7|& HRF0 2 EEol

FHE 25 dolE & AAE £42 A4dd A AAadoR
A% &, A I S-S FHastoto] EASIIT SHE HE
H|o]E= Butterworth low-pass digital filtering 7]'H-< ©]-8-5}0]
A8 AFstg o, AdFak(cut-off frequency)E 10 Hz&2
A7sto] APt 24 Al 22 |9l 0.3 mm °JHE Agkst
Aok A Y glojEl: 1,200 Hz9] £ =2 MEF 1o, RE
7o) HlolH = opgd R 1-tXE ¥7|(A/D converter, NI-USB
6218, National Instruments, Hungary)S AM&-5to] 57]3}51ict.
ESH I AFSH(COM-Z) A= fdAFe] Ao = A+isloto]
Aol W2 JFS Hasheta, didAL 7+ COM s Zolg Hrt
oA e 5= Q= Skgich
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A A=

£ A9 ZE folEE Windowsd B4 27l SPSS
28.0(IBM, USA)Z AR&Sto] £45H3 L, 3 Wlle2 B &
FH2H(Mean £ SD)Z AHESI o™, 414 S 8l Shapiro-
Wilk 2A< Zastelct, gt 7he 2700 T2 Aol o4 ArHH=
AFE Al gk Y 51A TE 2w 2 Zuk A4 kol9] 2lolE
H|wsl7] 9fef th-&3#+2 A7 (Paired sample -test)& -85}t
A3 F71(ES: effect size)E B71817] 913 Cohen’s DE AAFSHL
o, &3} 37] 7S ALES: 0.2~0.5), FTHES: 0.5~0.8), ZHES:
>0.8) 2.2 9ot tHCohen, 2013). & Zt= 272 Wol& At
Al4*(Pearson correlation coefficient) ©]-&3 2+ &4 HQl 719]
A Bl oH, Fovgt AARAE Hole E‘i?l ol kst
o] Fisher9] ZH¥Z A&5fo] Afol& EA Gt} E3F, 4] At
E AAA o g PEs] dLstr] 918 Python ZETHTY A& At
&oto] A SEWE A6 BE SAAYY Fo] 22
p=0.052 4745ttt

4

AAt
% Zho] e oA Ao e

B9 oge] ArAF AHE A A 7 2Z AFAA T o]
W2 514 8 ZhE WQlof gk Ak (Table 393 2.

Table 3. Information of participants

Variables Foot Joint ES ;
Angle Angle (Cohen’s D) P
T 0°  104.6849.25
Flexion 2350 -1.911 .066
30° 106.44+10.82
0° 14974452
Hip Abducti 3160 -17.015 <.001
P O 500 29.6746.72 =
Internal ~ 0° 10.79+5.02
Routn 30° 1007isgs 18 849 403
0°  109.94+8.14
Flexi 667  -3.594 <001
O 300 113.92410.03 =
0°  -436+4.24
Knee Valgus .675 3.636 <.001
30°  -5.47+4.42
0°  16.3546.83
Internal 1315 7.083 <001
Rotation 30°  8.55+10.39
0°  16.78+4.98
Plantar 141 745 463
flexion  30°  16.25£6.40
00 -13.23+2.66
Ankle Eversion .144 0.776 444
30° -13.43+6.53
0°  9.45+5.44
External 1621 -8.728 <001
Rotaion  30°  11.79+5.39

*HAp<.001
Note. Data are mean =+ standard deviation.
Abbreviation. ES: Effect size

Korean Journal of Sport Science 2025, 36(4), 525-535

9 T A 8 A% 009 80) FH 2z 300004 Y B
4 93 7o %4@ Aol 7k et 0.7 (1,=-17.015, p=.001),
: 890 oI o ek, ¥ o]
qu% ZEoAE oI5 Fol7 e

NE,

T2 0°9F Ho 93] 24 30014 F5 &
A 23 45 FoJet Aol7F et o m(t,=-3.594, p<.001), &
W A7 -0.6672 FNIA F Afelo] sFshs Ao® Y
o 55 W ot Aol A {7t Zol7F UrERE o (t,=3. 636
p<.001), 83} 271 0.6752 FoA F Atelol] sfgste A
E YEigth 75 3 WA ArolA= o3t Aot UrEPka
™ (t=7.083, psOOl), T 271 1.315% 29 sigste Aoz
pehet

H}-E_ 31)(;{4 71-5‘— HEP 71-5 Oo_(pjr Hl—p,] _Q]Q ZJ,’E Soooﬂ/\-] \:ﬂ—i _Tr‘,_}
4 A3 229 §T Hol7h Lhekikom(1,,=-8.728, p<.001),
a3} 37)% -1.6212 o fFoks o vekeh o o]
2 9E Bd W 22 9 o Zzol At fojst Zolr} LehA]

Zut AFEA] =0|(Pelvic COM-7)9t 9] #3}

9 Zeo wh2 Zuh A4 2o(pelvic COM-2)9F 24 A=
Al 3=0]9] 912 M3Hp elv1c COM-Z displacement)& YEFH7] 9
3 7] 75 23 AHY AgsH =ol2 Hd 75 =5 AH9 A
=4 =0]9] Flol= BAst Ay}, v Zt% 009} 8Ho] 93] H 2
30° 7F ZHF A4 20](1,,=3.502, p=.002)2} ZHF AFEAl =
o]19] 93] WMoK(t,e=-2.832, p=.008)°14 25t X}o]7} LrEREO
W, 2% 27 &5 AFS4A =01 0.650, AFF4 =09 ®s}
-0.526% =9 AFSAH #Qd BT Ff sgcke AR UEy
tH(Table 4).

Z Wo] 7} Alx

T - - o

N

o 7 20 W 7} 5K B

A 2ol

Mo
)

[e)

91 oj4e] A7HAE AFE A] 0°9} 30° 24 7 Ao 5F 23 A
Aol o 2ol WE s a0 S50H WSl 7F AwAeh 4
7% Apolo] thak ATH= (Table 5), (Fig. 499} 2},

Table 4. Results of pelvic kinematic variables at maximum knee flexion

(Unit; %)
. Foot ES
Variables Angle Value (Cohen’s D) t p
0° 30.30+2.95
COM-Z 650  3.502 .002
30°  29.10+3.62
COM-Z 0° 22.934+2.89

-526  -2.832 .008

Displacement  3(q° 23.90+3.58

Note. Data are mean + standard deviation.
Abbreviation. COM: center of mass
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Table 5. Difference in correlation coefficients of lower limb kinematic variables by foot angle
. T T o o .
Pair (0°) (30°) FZ (0°) FZ (30°) ZD SE Z-test p
Knee valgus A2 50 55 -.102 196 -366 714
Knee flexion
Knee flexion 45 63 74 -257 196 -.926 355
Knee IR
Knee flexion
Pelvic-Z MKF -91 -92 -1.53 -1.59 .062 .196 222 825
Knee flexion
Pelvic-Z Disp 91 93 1.53 1.66 -.131 .196 -.667 .505
Ankle ER
Knee IR .59 53 .59 .088 .196 316 752
Ankle ER -50 -44 -.55 -47 -077 196 -278 781
Hip flexion
Pelvie-Z Disp 49 58 66 -126 196 -456 649
Knee IR
Pelvic-Z Disp
Pelvic-Z MKF -95 -97 -1.83 -2.09 261 .196 939 348

Abbreviation. FZ: Fisher Z, ZE: Z Difference, SE standard error, IR: internal rotation, ER: external rotation, Disp: displacement, MKF:

Maximum knee flexion.

Fig. 2. Neutral foot position

Abbreviations. ER: external rotation, Disp: displacement, IR:

internal rotation, DF: dorsi flexion, COM: center of mass, MKF:

maximum knee flexion.
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o) 58 23 AdelH 58 B4 2T 4w TN AuEH &
o] 7k 0°%} 30° B & 2] Ar=-0.91, -0.92)°] LheRgon],
52 23 2wt 39 AFFA Fol Aol 2 &S %o Aw
(+=0.91, 0.93)°] UrEpdeh. ¥ 7k oo} o] 9j5| A ZHe 30° 717t
o S8 FR WIS 7 RO ABIA(p<.05)F Bl At
BE WQlol A fou]ek 2ol 7} ek gkt

= 9

= o

£ A7E 49 o4 AAF AFE A AAT T A 2G| 7
£ PR B4 9 S0l AL Gao] thel 2Abste] AdE
5 o 2 g AN s

Qut Ztz 9] Frte HFAEA 5 F4Y 32 99 89
dHA lon, ol FH AR FZo] AEHAF Jloto] &
2 £42 B, ATAARIY &4
2o 34 Aoz ojojd 4= tk(Mozafaripour et al., 2021).
Escamilla(2001)& 54 ™ol |A=A] g2 JejoA AHES
AT A Ady 9 gkl Frlelo] B8 9 Al € A&
B0 ke m Aty B 15kqct £3], Hewett et al.(2005)<
o9 A sFHoR o & Q-angle, JFHE W3lH, &
vk A Holw, o]dt 89050l F& &4l digh HPdE =9
o AHtt. AAR FE QJut Z4wo] F7H= o oA A4
AR &4 AES oM S7H171= 842 Z-E3tH(Saber et
al., 2024). Wt AFE 3 A £5 FE M-S A% A4 A=
o] B F8oitty & & ok & A Ak I 7% 0° 240 H]
off O] Q31 ZHe 30° 2AANA | 5 =3 Al £5 9§ 4=
7} FOSHAl Frashe FAdol vErst e, ol W] 93 A&t
ALSE 75 Fdo] B} Q== AFS AlARI ol2gt A
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£ 8 AT % v 7hast QA e 981 2 30° Aol
o o ZuolH 8o ebEe 5 Aol B 4 US Hol
AFNAE 0°9F 30° 2RS¥ RO 2 S5
077k H=2] % ek Bgabl s olgith. THolE 27
o) 95141 Z1% 30° 2o ot AHE Yol 77
28 gaA7D 24 AHS Folt ol o] fovId AnE
Gt HolA, BF 05 A5 L 94 oY A 59 A 98
12402 TedE 4 9e Aol
AAAF 2AE 59 A 2] IR AEE 0730 2T
248 A 77 23 APl Y B 97, 7F B 2
P 9old 24Eg F7MIE BA, 28 BEo 9
2 ) AEE FaAIE A0 Uehgeh, ofefdt oA B
7FE W9l B7H Bl AYBHE HBAA BUHOE o L

Y

R o O
T
W

2

L o

N

(T

=

7t B Wil oJHE 2 o] WElE B 2 AoR ARIEH. o]

By, 52 od 9 HE Aol /A= 42 AHETL s
7= 7129 BAGsty A3 X (Song & So, 2019;
Kasahara et al., 2024). Lorenzetti et al.(2018). E3F, 29| 2]3]
AT 3771 98 B49 94 4 75 HEY 23 7HsHAE S
7HA EEHR] AFE AAE FETTHL Bk, 2 A
AL o] FARE AT Bt olAE TE 24¢ $71= =5t
AFEAY st Yo A= AFEY Zlolg F7HAIZIH
24 Y 59 Eol= d 719 £ U} Kubo et al.(2019)9]
Aol EE, T F2 AFELE 9 BE WA 529 45T
2 37710, AEHE 9 HI 58 ATE TR0 s AeRE
Hag v Qlck. wEbA] O] QI3 AL E 30°% Aot A2 o
9] 7Fe Y] S7HE ofvel, 9 58 SHANE [t 2AS
AT & U= A0 & AlmH

gukd o = o] Q3)d Ao F7to) wEt tHEEFY <3]Ho]
=T, o] 2 Qlg] o7 TET} FEFE] I AR i
of opF B&A ¥ F2 AFE $P& FEoHs AR dHA
HLorenzetti et al., 2018). TFf, £ A= HY 5 23 AIF
(MKP)& 71202 £4& £351317] "oll, sig AldolAe] 93
o 3 ke Aoli= FootA] Pttt ol= W YIA 4 F
7S] B37F MKF o] F7tol|A B} 3514 UetdE 7Hsd<
AlAbet, 7t 240] 71A1H oS Bt FUsHA olsfistr] #
A FF AA F& FEE AAG 716 £4S Bl mefd dg

P

S, @o] 93] A ZtE o] FrF FRAHoE W F4 7t A9
Fg FHRIthe A2 1 o, 29 AFSH(COM-2)9] sHF
= et B 7 HekE ohd et 71skekA S Hste] ofet
T 7FeAE EARY. & dFelM s vuHlE AEES A
219 150%2 17gska, & SuA] It AR 71Ees ¢ 93
A ZA=E 2EsGonz, 30° 2ANA & F4 2 74Eo] Yol
< 7Fs7d0l At o= Qs 24l o7t AAAHA Wobkle = 3
o, o]z d f1#] Wate] mE YISk A9 4 o o, 2
bl 729 R 7N $AE SHH R S5}

4 =
=2

X

fr T
e

ofy

o

w
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A gk17] whol, COM-Z 3ol 9] 918)d 21w 2o we
A 7154 Wkl ATRIA, B2 9edt Z15eHe Bge) Aneln]
PO FRAPIoN Adtol EAA Wetd FF ATAME
T FA 7 Ael] Wokre G AL, ol FAZ ZAIA
COM-Z ¥ ¥ F¥e] 0| e BHFo=A T 9214 2
= 289 59 aignct JUsH] 798 2ast At

£ A7ddL A 78 2Z AHMKDS 1202 72 &5
s wiel 719 JBAS BAstel, 1o 9314 4 W} 5

A A 7 FE T2 X TS HHH R gristaat 519
o} ol v A9 ¢ WstH s T 7F Y9 Ao Atg
72, 5 48 Y¥o] {7 ofE ERIgo =N, Ao 93 7t
ZZo] AFE L9 A] 529 F24 MYAo] o JFS FEX
E g5 §ist HFolch O A3k, & Zbe 0° 9 2] 99 2w
30° 24 BFoA B5 #HO| =5 el IRt IFFA =]
o= =2 59 AuAA(r=-0.91, -0.92)7} HEPGL, B2 23
2o} A4l Mol 7ho e &2 o] AuaA|(r=0.91, 0.91)7}
I}, ol FE9 F3o] ASHE It s17fo] IA yE
ur, 2 Zhe b fAglo] o]#et B 7 55 A M H o

ks

2 A" AABHHZawadka et al., 2020). &3St Fisherd] 7 ¥
oS B9l 0°9F 30° 24 7 ABASFE vlwet A3 |93 Aol
rERA] gttt ofof whet, o] Q3 At Wik AFE 3
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