RESEARCH HIGHLIGHTS

MARCH 2014

Physiological Profiles of Different Competitive

HONG KONG
SPORTS INSTITUTE

EEBEERR

K.K. Lo, Dave Barcedes, K.L. Ngo, and Cheng To
Hong Kong Sports Institute

Levels and Weapons of Hong Kong Fencers

Introduction
Extensive studies have been done using field-based physiological tests to the

Table 5. Mean lunge distance and time by gender, weapon type, and
competitive level (Mean = SD}

physical fitness level among fencers of various competitive levels -, However, those
conducted during the past decade took no account of fencer-specific movement
patterns and thus test results could not accurately reflect fencers’ physical abilities.
With the recent availability of fencer movement-specific tests *~! and the lack of
effective fitness data about Hong Kong elite fencing athletes, we conducted a study
to generate data on fencers based on their current training state, in terms of their
speed, agility and endurance for future benchmarking and to guide training.

Methodology

Subjects

A total of 78 Hong Kong Sports Institute Scholarship fencing athletes (elite,
senior squad, junior, and potential) of three weapon types (epee, foil, and
sabre) participated in this study.

For analysis purpose, subjects were grouped into two competitive levels - elite
(elite and senior squad categories) and sub-elite (junior and potential categories).
Age distribution by gender, weapon type, and competitive level is shown in Table 1.
All subjects were briefed on the study purpose and all test procedures.

Study design

Physical measurements covering height, weight, arm span and leg length were
made. Fitness tests specific to fencers covering fencing-specific endurance test
(FET) ™, maximum lunge speed ® and maximum lunge distance® test, 5m shuttle
run, and 2-4-2m shuttle run were administered. The 2-4-2m shuttle run required
fencers to shuttle back and forth in 2m, 4m and 2m sequences and remain facing
front throughout the run .71, All fitness tests were completed within 2 days - one day
for FET and one day for other tests - on a fencing track in a fencing hall. Physical
measurements were also completed during this period. All fencers were required to
wear tee-shirts, shorts and fencing shoes for all fitness tests.

Table 1. Mean age by gender, weapon type, and competitive level (Mean = SD)

Elite Sub-elite
Gender Weapon

N Distance (m) Time/W (skg) N Distance (m) Time/W (s/kg)
Epee 4 15+0.08 0.37 £0.07 9 141016 0.42+0.09
F Foil 1 1.49 0.43 7 140017 0.50 £0.09
Sabre 5 1.45+0.16 0.39+0.03 10 151+0.13 037 £0.04
Total 10 1.49 £0.12 0.38 £ 0.05 26 1.45%0.16 0.42 = 0.09
Epee 5 1.70 £0.23 0.33+0.11 9 163017 0.35+0.05
M Foil 2 1.83+0.17 0.34+0.02 9 162+0.10 036 +0.05
Sabre 6 1.69+0.14 0.33+0.04 7 171017 037 £0.07
Total 13 1.71 £0.17 0.33 £0.07 25 1.65%0.15 0.36 £ 0.05
Total 23 1.62 £0.19 0.36 £ 0.07 51 1.54 £0.18 0.39+0.08

Table 6. Mean agilily time by gender, weapon type, and competitive level in 5m shuttle run
test and 2-4-2m shuttie run test (Mean = SD)

Elite Sub-elite
Gender Weapon

N 5m (s) 2-4-2m (s) N 5m (s) 2-4-2m (s)
Epee 4 13.29+0.42 8.32+0.40 9 1354+0.61 8.22+0.35
F Foil 2 1276 £0.45 7.71+039 6 1332+086 801 +0.55
Sabre 5 1253 £0.59 7.52+0.39 10 1288+075 7.85+0.50
Total 11 12.85 = 0.58 7.85 = 0.52 25 13.22 £ 0.76 8.02 £ 0.47
Epee 5 11.48+1.13 743+122 10 11.44+1.00 7.32+0.65
M Foil 3 1173019 7.44+0.20 9 1174+058 7.18+0.37
Sabre 6 1133077 6.74 £0.55 7 1095048 6.59£0.32
Total 14 11.47 £0.81 7.14 £ 0.84 26 1141 £0.79 7.07 £0.56
Total 25 12.08 £ 0.99 7.45+0.79 51 1230%1.19 7.54%0.70

Results and Discussion

Descriptive statistics of anthropometric characteristics for subjects of different
competitive levels and weapon types are presented in Tables 2 and 3. Physical
fitness test results are presented in Tables 4, 5 and 6. Test results suggest elite
fencers are at a higher level of physical fitness compared to sub-elite fencers, for
total and within each gender/weapon subgroup.

To understand how Hong Kong fencers were compared to fencers from other

Table 4. Mean movement speed at lactate concentration level 4mmol by gender, weapon type,

o " Elite Sub-elite countries in terms of physical fitness level, test results were reviewed against data
ender apon 1 .
P! N Age (yean N P from other countries:
Epee 4 2550 +6.24 9 1711117 - Compared to Greek fencers ', Hong Kong fencers have a lower mean lunge speed;
E Foil 3 21,67 +551 7 16.67 £1.51 (Table 7)
Sabre 5 2240%279 10 17.30 206 able
Total 12 23.25 £4.67 26 17.08 £1.61 - Compared to German fencers 1, Hong Kong fencers have a lower mean movement
Epee 5 2840 £577 10 17.70 £2.11 velocity at the same lactate concentration level (4mmol); (Table 8)
Foil 3 23.00 £3.61 9 16.33 £1.41 R ) 5]
M oo ‘ S0 2005 > 1757 <008 Comparfed to Iranian male fencers !, Hong Kong male fencers have a longer mean
otal .93 %5, 19 %1, ;
Total 14 23.93 £5.20 26 17.19 £1.70 lunge distance; (Table 7)
- In Bm shuttle run test, Hong Kong fencers scored better than Greek fencers [
it it it =+ . R
Table 2. Mean weight and height by gender, weapon Yype, and competitive leve! (Mean 2 SD} (Table 7) in 2-4-2m shuttle run test, they scored better than British fencers 7. (Table 9)
Elite Sub-elite
Gender Weapon
Weight (kg) Height (m) Weight (kg) Height (m)
Epee 5108%854 17048831 58501084 | 16287 +363 Table 7. Lunge characteristics and 5m shuttle time comparison between Hong Kong and
F Foil 57.67 +3.59 15983274 52.54+4.12 16430 £3.52 foreign (Greek and lranian) fencers (Mean = SD}
Sabre 62.52 + 4,05 167 .24 %386 60.68 + 9.00 16376 555 : -
Total 60.83+563 | 166.47:6.61 | 57.77+9.06 | 163.60%4.32 c s nceltn) UD€ SishytIEIHEIC)
Epee | 302051175 [ 184062000 | 066525068 | 17406%614 | s e | e || o | B | e
p Foil 79.27 £14.00 | 181.60 +7.45 62.77 +5.65 17274 % 6.80
Sabre 67.83 408 180,72 £3.60 61.17 £4.71 17430 £ 4.88 Elite 117017 171+0.17 [ 018+003 | 036*0.07 | 1243095 12.08+0.99
Total 74.70 £10.97 | 182.105.23 63.83 £ 5.72 173.67 * 5.88 Sub-elite | 1.02+010] 1654015 [ 021004 | 039+008 [1328+093]1230+1.19
Table 3. Mean arm span and leg length by gender, weapon type, and Table 8. Movement velocity comparison Table 9. 2-4-2m shuttle run test performance
competitive level (Mean £ SD} between Hong Kong and German comparison between Hong Kong and
Elite Sub-elite fencers at lactate concentration level British fencers (Mean = SD)
Gender Weapon i i ifie
& Arm span (cm) Leg length (cm) Arm span (cm) Leg length (cm) 4mmol during the Fencing-specific 2-4-2m Agility time (s)
j< +*
Epee 176831183 | 85382512 | 169542600 | 81.83<280 Exercise Test (FET) (Mean = SD) Weapon| Brtish | Hong Kong | British | Hong Kong
F Foil 165.87 +1.80 80.17£1.76 168.81 £3.17 81.86 %201 Movement velocity (km/hr) fencers fencers fencers fencers
Ci
Sabre 173.20 * 6.42 84,30 £2.73 167.43%7.16 81.85+4.13 e Hong Kong Male Male Fomale Female
Total 172.24 +8.36 | 83.63 %3.87 168.53  5.80 81.85 +3.10 level foncere e
Epee 190.92 % 5.80 93.00 + 3,94 181.11+7.89 86.65 + 4.45 | Epee | 80206 1796208491203 18292036
" Foll 18967 £ 6 93 0177 4482 15085 £ 6 12 8561 + 4.89 Elite 7.02+131 | 542%09 Foil |84%07 [7.24%035[90%09 [7.93£051
Sabre 18835 +508 90.92 +3.76 18071 £ 5.96 87.36+203 Sub-elite | 6.26 +0.75 | 5.14 £0.86 Sabre [ 7.9+£07 [666+043|91x208|774+048
Total 189.55 * 6.07 91.84 + 3.83 180.93 * 7.59 86.48 £ 4.16

The study has first established a fencing fitness database which will provide a solid
understanding of the profile of Hong Kong fencing athletes in terms of their fitness

and competitive fevel during the Fencing-specific Exercise Test (FET)} (Mean = SD) L . L . .
Lad gE“ 2 pec ST == level, and help coaches optimise their training programmes and identify talents.
ite ub-elite Of
Gender Weapon The result is then reviewed against overseas fencers in an attempt to understand
C N Speed (km/h) N Speed (km/h) N Speed (km/h) H K f . hi ,g . Unf | P d
Epoe 7 YT N YW - S 0o ong Kong engmg athletes compet|t|ve.ness. n ortungte y, overseas atg are
E Foil 2 508%05 7 4.93 £0.81 9 4.96%0.73 not comprehensive enough for benchmarking. Benchmarking and analyses will be
Sabre 4 6.05%0.2 9 462045 13 516 +0.82 - ; : e ;
Total 10 54707 2a 268 £0.61 Py 295073 carried out once more relevant information from overseas countries is available.
Epee 4 571+1.1 10 52+0.82 14 536+09 Acknowledgement
" Foil 3 532 £0.24 9 5.94 £0.89 12 578+ 0.82 ; ) ) ) )
Sabre 6 519 +1.31 7 5.24 £0.74 13 521+1.01 We would like to give special thanks to the fencing coaches and athletes for their
Total 13 | 538*1.04 | 26 | 549087 | 39 | 5452092 participation and the scientific assessment team of the Scientific Conditioning Centre
Total 23 | s42%09 SO | S14%086 | 73 | S524=088 at the Hong Kong Sports Institute for conducting all fitness testing in the study.
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