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Comparative study on differences of the maximal strength,
isokinetic knee and trunk functions and anaerobic capacity

according to the position in college and professional rugby players
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Department of Kinesiology, College of Natural Science, Jeju National University

[Purpose] The purpose of this study is to compare the maximal strength, isokinetic muscle function
and anaerobic capacity according to the position of college and professional rugby players. [Methods]
Subjects for this study were 54 athletes and randomly divided into 4 groups: the forwards group in
college rugby players (FCRP, n=10), backs group in college rugby players (BCRP, n=16), forwards group
in professional rugby players (FPRP, n=16), and backs group in professional rugby players (BPRP, n=12).
Physical fitness was consisted of squat, bench press, bilateral grip strength. Isokinetic knee and trunk
muscle functions were measured by Humac Norm device, and anaerobic pedaling power was analyzed
by Wingate test. Significant differences between groups were determined with one-way repeated ANOVA.
[Results] As the result of this study, there was no statistically significant difference between the absolute
and relative values of the squat and bilateral grip strengths, but bench press was significantly higher in
FPRP and BPRP compared to other groups. Isokinetic knee and trunk extensor and flexor muscle strength
showed stronger in FPRP and BPRP than those in FCRP and BCRP. In addition, the anaerobic pedaling
power was also the highest in FPRP and BPRP. [Conclusions] Our findings suggest important information
that the college rugby players and forwards in professional rugby team should be given scientific training

to improve their maximum strength, isokinetic strength and anaerobic power.
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Table 1. Physical characteristics of the subjects
(Mean£SD)

Variable FCRP! BCRP? FPRP? BPRP*

Height(cm) 183.6:4.8 180.6:32 183.1342 179.6:6.9
Weight(kg) 110494 859+83 109.9+10.8 86.3+10.1
Age(yr) 199410  20.1£1.5  25.0417 251422

FCRP!, forwards in college rugby players: BCRP?, backs
in college rugby players: FPRP?, forwards in pro-
fessional rugby players; BPRP?, backs in profes-
sional rugby players.
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Table 2. The different of body composition (MeantSD)
Variable FCRP" BCRP? FPRP’ BPRP* F-value Scheffe
BMI (kg/m?) 32.843.0 26.4+3.0 32.843.2 26.7+1.6 22694 2,4<1,3
FFM (kg) 82.845.7 70.3+5.6 83.9+7.3 70.9+6.2 18.896™ 2,4<1,3
% Fat 24.7+4.9 17.943.2 24.0+3.7 15.942.3 19501 42<31

FCRP!, forwards in college rugby players: BCRP?, backs in college rugby players: FPRP?, forwards in professional rugby
players: BPRP?, backs in professional rugby players; BMI, body mass index: FFM, free fat mass; %Fat, body fat

pe’rcentagg.
p(.05 pC.01 p<.001
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Table 3. The different of fitness level (Mean£SD)
Variable FCRP' BCRP? FPRP’ BPRP* F-value Scheffe
Squat (kg) 20018258  195.3+214  206.6+348  199.0+19.8 492

Squat (kg/kg) 1.1x0.2 1.1+0.1 1102 1.1x0.1 211

Bench press (kg) 10444205  883+16.6  119.8£17.0  109.9+12.7  9.838"" 2<43
Bench press (kg/kg) 1.0£0.2 1.0£0.2 1.120.1 13403 6.505" 1,2<4
Right Grip strength (kg) 52.945.5 527473 5554114 51.8+6.9 530

Left Grip strength (kg) 53.6+7.1 53.5+6.4 56.5+8.6 50.0+3.4 2.108

FCRP!, forwards in college rugby players: BCRP?, backs in college rugby players:

players: BPRP?, backs in professional rugby players.

p<.05 TpC.01 Tp<.001

FPRP?, forwards in professional rughy

Table 4. Isokinetic knee strength at 60°/sec (Mean£SD)
Variable FCRP' BCRP? FPRP? BPRP* F-value Scheffe
Right extension (N-m) 26214437 23534332 28594504  256.7+47.2 3.539" 2<3
Right extension (%BW) 23931463  274.1£30.5 2604405  296.0£34.2 4.510" 1<4
Right flexion (N-m) 13114228 1349239  166.6£24.9  142.3+24.9 6.322" 12<3
Right flexion (%BW) 119.6£22.7  157.1£229 15244231  164.4x160  9.020™ 1<3,2,4
Left extension (N-m) 25874433  231.8432.8  280.9+514  267.2446.9 3.520"

Left extension (%BW) 23564405 27074347 256.1+44.5  308.8+37.0  7.046™" 1,3<4
Left flexion (N-m) 13174243 1353134 14874322  151.2423.6 1.966

Left flexion (%BW) 119.9422.1  158.6£17.8  135.9+294  174.6£11.5 14482 1<3,2<4
Bilateral balance ratio for extensor (%o) 12.7£7.6 8.6£7.2 7.6£4.4 6.843.3 2214

Bilateral balance ratio for flexor (%) 6.3+4.1 11.1£7.5 11.6£10.8 7.6£5.2 1.433

H:Q ratio for the right (%) 50.5+7.4 57.4+7.1 58.4+7.1 55.8+5.8 3.352% 1<3
H:Q ratio for the left (%) 51.146.5 59.0+6.8 53.3+8.6 56.9+4.8 3.380*

FCRP!, forwards in college rugby players: BCRP?, backs in college rugby players; FPRP?, forwards in professional rughy
players: BPRP?, backs in professional rugby players: N-m, newton meter; H:Q hamstring:quadriceps.

‘p<.05 "p(.01 "p.001
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Table 5. Isokinetic trunk strength at 30°/sec (Mean+SD)
Variable FCRP' BCRP* FPRP’ BPRP* F-value Scheffe
Extension (N-m) 376.4+79.3  361.3£752  394.6+£704  388.9+70.8 .624

Extension (%BW) 344.0+£794  421.7485.6  360.5+64.0  450.5+63.7 5.711° 1,3<4
Flexion (N'm) 31334492 251.1£55.9  328.2456.0  292.8+30.7 6.852"™ 2<1,3
Flexion (%BW) 284.5£39.0  293.1468.4  298.8+44.0  340.6+£25.0 3.088" 1<4

F:E ratio (%) 86.1+21.2 71.4£17.4 84.2+13.6 76.8£10.7 2.549

FCRP', forwards in college rugby players; BCRP?, backs in college rugby players; FPRP?, forwards in professional rugby
players; BPRP?, backs in professional rugby players: N-m, newton meter: F:E ratio, flexor:extensor ratio.

p<.05 TpC.01 Tp<.001

Table 6. The different of pedaling power/wingate test (Mean+SD)
Variable FCRP' BCRP? FPRP? BPRP* F-value Scheffe
Peak power (W) 976.2493.1  776.8493.9 1317.5+148.5 1073.3:1324 54.389™ 2<1,4<3
Peak power (W/kg) 8.9+0.8 9.140.9 12.0£1.0 12.4£0.5 62.646™ 1,2<34
Average power (W) 70374589  589.2+737 1044.5+81.5 894.4+988  96.916 2<1<4<3
Average power (W/kg) 6.4+0.6 6.9+0.8 9.5+0.8 10.4+0.5 121.693™ 1,2<3<4

FCRP!, forwards in college rugby players: BCRP?, backs in college rugby players; FPRP?, forwards in professional rughy

players: BPRP?, backs in professional rugby players.

‘p<.05 "p(.01 "p.001
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