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PURPOSE This study investigated the correlation between anaerobic power and
maximum muscle strength in relation to core muscle strength among Korean
national golfers. METHODS A total of 96 national golfers (53 females and 43 males)
participated in the study. Body composition was assessed using multi-frequency
impedance devices, while core and lower extremity muscle strength (extension,
flexion, flex/ex ratio) was measured using isokinetic strength tests. Anaerobic power

was evaluated through peak power, average power, and power drop rate tests
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conducted on bicycle ergometers, along with one-repetition maximum (1RM) tests
for squats and bench presses. Mean and standard deviation values were calculated
for all variables, and linear regression analysis was performed to verify correlations,
with statistical significance set at a=.05. RESULTS The comparison of physical

characteristics between male and female national golfers revealed significant
differences in age, height, body fat percentage, lean body mass, and weight. There
was a strong correlation between core muscle strength and isokinetic lower extremity
muscle strength. Additionally, a strong correlation was observed between core
muscle strength and anaerobic power and between peak power and average power.
Furthermore, there was a high correlation between core muscle strength and bench
press and squat maximum muscle strength. CONCLUSIONS This study highlights the
correlation between various professional physical fitness variables of Korean national
golfers over the past decade. The findings are expected to provide valuable insights
for coaches and players in developing future training programs.
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Table 1. Characteristic subjects Mean (SD)
Variables l(sgin;g;: (II:S:;) p-value
Age (years) 17.4(1.9) 19.3(2.0) <0.001
Height (cm) 1652 (4.1) 176.4(4.4) <0.001
Body fat (%) 25.1 (4.7) 16.6 (3.5) <0.001
LBM (kg) 48.4 (4.8) 64.2(5.8)  <0.001
Weight (kg) 66.0(10.7) 77.2(8.1)  <0.001
BMI (kg/m’) 24.1(3.4) 248(23) 0273
Trunkstrength(Nm)
Flexion PT 152.1(29.3) 212.1(26.9) <0.001

Extension PT 207.4 (44.3) 313.5(48.2) <0.001

Flex/Ex ratio (%) 74.8 (13.3) 68.3 (8.1)  0.0045
Knee strength(Nm)

Flexion PT 78.0 (15.8) 119.7 (15.5) <0.001
Extension PT 146.0 (24.5) 198.5(30.2) <0.001
Flex/Ex ratio (%) 53.6 (7.4) 60.7 (5.7)  <0.001
Anaerobic power (w/kg)

Peak power 5.5(0.8) 8.5(0.6) <0.001
Average power 4.1(0.4) 6.2 (0.5) <0.001
Power drop rate (%) 57.7(10.4) 54.4(9.0) 0.1835
IRM (kg)

Bench press 29.9(5.7) 57.9(10.2) <0.001
SquatlRM 89.1(16.7) 121.0(30.4) <0.001

Aver.Average; Flex/Ex,Flexion/Extension;1RM,1 repetition
maximum
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dynamometer(ACE-2000 Multi-Function, Ariel Dynamics
Inc., USA)E ©]&5t3lom AFEL} vix e A WS AHESHG]
o} 247 §lAE A 2835 53 AEHA 2 ML AR FH]E
= AN & A5Zo] FojAH Hgty & Esto] 13]
g2 0] 29 4 A= 5L 1 repetition maximumO& &9
stlom 53749 9= kgo & A& Qi

A A
EH3E B 92 2E @J%—Of] 2 SPSS PC+ for Windows
(version 23.0) A Z2IW-E o]85to] B (mean)d HEH
ZHstandard deviation, SD)% A5 Fol 283 BAA
4 Ty 9 Hd2Y 7he] AEEAE HSSH] A6l AP AR
A(Linear Regression)& A8ottt. LE BA 4
=.058 A5t

O 0] Ax%O
ol &2 «

<L
AR
® el 239 ¥y FhgE B A

Ao 969 AAA &
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(& 176.46+4.49cm, °I: 165.23+4.10cm) AAF=H(E: 16.65
+3.57kg, o 25.17+4.73kg), AAGF(S: 64.28+£5.86kg -

Table 2. Correlations among core strength and Isokinetic knee strength

48.48+4.80kg) 18|11l AF(H:77.29+8.12kg, o 66.00%
10.77kg)ollAl 128t ZfolE YErATHp(0.001 Z+2}).

0] 283 544 429

TL A5E9 Fo] 28T oHA] 5&4 LYY JSAEoA 2
o] Flexion PT(peak toque)?} 3FA] Dominant Flexion PT(3:
=811, p(.001, ¥ B=.344, p=.027, total: B=.850, p<.001),
Dominant Extension PT(%: 8=.716, p{.001, &: B=.447,
p=.003, total: 8=.801, p<.001), Dominant Flex/Ex ratio(%]: 8
=314, p=.022, total: f=.434, p<.001), Non-dominant Flexion
PT(o]: B=.765, p<.001, & B=.360, p=.020, total: B=.817,
p<.001), Non-dominant Extension PT(%]: 8=.734, p<.001, &
B8=.335, p=.032, total: 8=.787, p<.001), Non-dominant Flex/
Ex ratio(total: 8=.464, p{.001)°llA F-2I3t Z}o]& EH

F o] Extension PT2 3}A] Dominant Flexion PT(9]: ,(?-.646,
p<.001, & B=.326, p=.037, total: 3=.808, p<.001), Dominant
Extension PT(o]: 8=.607, p<.001, &: B=.487, p{.001, total:
B=.785, p<.001), Dominant Flex/Ex ratio(total: g=.374,
p<.001), Non-dominant Flexion PT(o]: 8=.651, p<.001,
' 8=.419, p=.006, total: 8=.806, p<.001), Non-dominant
Extension PT(9]: 8=.629, p<{.001, &: 8=.465, p=.002, total: 8
=.789, p<.001), Non-dominant Flex/Ex ratio(total: 8=.425,
p<.00D)7F F-oJgt Zol& Bttt ¥HA Fo] Flex/Ex ratio®ll
A& Dominant Extension PT(total: #=-.203, p=.049), Non-
dominant Flexion PT(total: 8=-.235, p=.022), Non-dominant
Extension PT(total: #=-.222, p=.031)° A%t §-2J3t X}o]E L}t
HH(Table 2)).

Isokinetic Knee strength (60°/sec)

Dominant
Extension PT

(Nm)

Dominant
Flexion PT (Nm)

Dominant
Flex/Ex ratio (%) Flexion PT (Nm)

Non-dominant
Extension PT

(Nm)

Non-dominant
Flex/Ex ratio (%)

Non-dominant

B p B P B

p B p B P B P

Flex/Ex ratio (%)
Female 070 617 041 766 031 825 007 956  .042 760  -051 717
Male -048 762 -150 347 149 351  -166 298  -226  .154 083  .602
Total -193 061  -203  .049° -071 494  -235 022" -222 .031° -131 207
Flexion PT (Nm)
Female 811 <001” 716 <001" 314 022" 765 <001 734 <0017 243 .079
Male 344 0277 447 003" -219 167 360 020" 335 032" 130 417
Total 850 <0017 801 <001" 434 <0017 817 <001 787 <001" 464 <001"
Extension PT (Nm)
Female 646 <0017 607 <001 218 116 651 <0017 629 <0017 211 127
Male 326 0377 487 0017 -291 064 419 006 465  .002° .007  .963
Total 808 <0017 785 <001" 374 <0017 806 <0017 789 <001" 425 <.001"
"p<.05., " p<.001., PT, Peak Torque.
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Table 3. Correlations among core strength and anaerobic power

Table 4. Correlations among core strength and maximal strength

Anaerobic Power

Maximal Strength

Peak power  Average power Power drop rate Bench press Squat
(w/kg) (w/kg) (%) IRM (kg) 1RM (kg)
B p B P B P B P B P
Flex/Ex ratio (%) Trunk Flex/Ex ratio (%)
Female 004 974 -055 697 097 542 Female 017 913 -227 152
Male 081 621 028 864 -001 998 Male 026 881 234 197
Total -205 051 -235 024" .109 371 Total -.240 039 -315 .006°
Flexion PT (Nm) Trunk Flexion PT (Nm)
Female  .652 <0017 .698 <0017 -197 214 Female 530 <o001” 409 007
Male 446 004" 532 <001 046 815 Male 065 711 303 091
Total 842 <001 861 <001" -194  .109 Total 703 <.001™ 595 <.001™
Extension PT (Nm) Trunk Extension PT (Nm)
Female  .566 <.001" .657 <001~ -232  .142 Female 496 <.001" 524 <.001"
Male 294 068 407 .009° 049  .802 Male 030 866 440 011’
Total 808 <0017 842 <001" -200 .098 Total 713 <.001™ 672 <001

" p<.05., " p<.001., PT, Peak Torque.
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I Q459 Fof I oFR] Fatad 1199 A3 2o A
o] Flexion PT9} FAFAA peak power(9]: =.652, p<{.001,
: B=.446, p=.004, total: f=.842, p<{.001), average power(%]:
B8=.698, p<.001, &: B=.532, p=.027, total: 8=.861, p<.001)
oA §93t AFolE YEtY e Fo] Extension PTS F
A2 A peak power(9]: 8=.566, p{.001, total: §=.808,
p<.001), average power(%: B=.657, p<.001, &: £=.407,
p=.009, total: B=.842, p<.001)°o1A {935t zo]l& E}
Wt #0] Flex/Ex ratio®|Al& average power(total: f=-.235,
p=.024)°14 23t xto]E LreRH HHH Power drop rateol A=
FoJgt &Fo]7F 4] gkSkth((Table 3)).
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T ALE9 Fo] Y3} AotA] L] 4 a g4 Fof
Flexion PT®} Bench press(9: 8=.530, p<.001, total: 8=.703,
p<.001), Squat(od: B=.409, p<.007, total: 8=.595, p<.001)°]
A §-9J5t #JolE YERW o Fo] Extension PT} Bench press
(99: B=.496, p<.001, total: =713, p<.001), Squat(™]: B=.524,
p<.001, total: =.672, p<.001)°llA 3t fo]E Lrebd ¥
0] Flex/Ex ratio®|4+& Bench press(total: f=-.240, p=.039)
¢} Squat(total: f=-.315, p=.006)°A 23t 2}o]& LEFHT}
((Table 4).
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4ol HiAZE A & B ol AGA] M Alojole F8
Stth= A AARR S At S HE Ao R 2P AFolA
= W2 30] o] Eeto|re} ofo| Yl Akof| HlA 2 E Xt 36% ©]
& FAAITIL Bastelow Fo] Edold & Fof 8o
3t HEo] vlAZ7}F $7H2-10.8%)F A& & 4 UUHSheehan
et al., 2022).

o] 23} oFA] FAbA 1] 54 23} o] 27 A9 F
total Zroll A 5% SFA] FAMA mhl(peak power: r=.842, r =.808,
average power: r=.861, r=842, ZZhHe} &£ AAS Ho|1l Q]
th H|E ZTALES 2R GACIEE o]&oto] oA FAkA
9 E 5743 da=2 AHsto] AFAQA Hlwe ofFZA &
2> gF AR A 22 E(vertical jump)@t SHA] Z3H9] &
Aol FY9= A1 =(r=0.51-0.82, r=0.54-0.81, &7} 72
g FAZE Qltke Ag Baska Yok (Wells et al., 2019). ol st
219] | d(peak force, PF) (Doan et al., 2006) X § o] ws
T(rate of force development, RFD)(Ehlert, 2020)2} 22 +3|
9] HA] ¥r&-&- Sl(vertical ground reaction force vGRF) H=7}
ZHeE AnEQ} F83% BAE 7H 5= S Aol Ajtsta
YoH LEIWE FoE FARE HQIES ERIgh AFolA &
Hal= AT EQF A H I positive impulse(r=0.788, p<0.001),
Z <= (isometric mid-thigh pull)(r=0.482, p<0.01), 121
RFD(r=0.36-0.39) 7+9] §-9J3t A7t Qekal ®arspa gick
(Wells et al., 2018). w2kl ZQF2]Q] 51X] PFL} RFDE FAFAl]
= A0] I A5 SYoIE AYEE Aokt F83 HA

Yol AbE A Qlct.

2 Q7oA sx9 4X Hoge WA mHAc AHE
IRMO.2 2481900 W toral ZAH 2o 2T} 4TS B
ol 9t AYATo] HEW £ 2L AT T} ciBo) &
° 2Pt ANEE ABFThT FHA Yk, FAHo o 2
9o A B2 AA AL 1 4 Qow ok BHAY A
AZolEe B aTfdos A o4 glon U2 5EHoT A
sl A o] of HlAY gato] Ssitt Agkshn
Qr}. T3t theAge] A&A7He Autgo g 0302 WO X

2% =6|(Tinmark et al., 2010) X-factor7} FAE I t}2A Yo
AIZE7] Aol 22 A Jigo] IA L EHA 4 49 #sh
ot A 2 wf A& 5FR] 9] Flo] Fo] TS AX AR
ALY Hd 7H&Ert B gEA Qlok AP Aol o2
W GA 283 Egtold & AT E(r=0.55)2}F A (r=0.61)Y] &
95t IAE 5kl Qo H(Wells et al., 2009), W E JFIx A4
E NGO R FARE BAE ARG AP Aol A= shoulder press
IRMO] 571 94 A E 2o S50 FHIE A9 E(d=0.95)5
S7HIITE APATE v]Foi8E W(Doan et al., 2006) °l=
e A A, Bl A 289 S84 Al
AFSEAL ItH(Wells et al., 2019). whehA] 2 AFA oA HQl Ho]
LI AolA] 29 AP AR B8-S FIARIT=
AP AT (Sheehan et al,, 201908 AL T & = At AR
=t
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