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The Effect of Safeguard Devices Wearing on Blood Physiological
Parameters and Energy Substrates during Kumdo Training

Young-Hee Son, Sung-Hoon Hur, Yang-Bae Park, Yun-Mi Kim & Jong-Sam Lee*

Research Center for Exercise and Sports Sciences, Daegu Univ.

The purpose of this study was to investigate the effect of wearing of safeguard devices on various
blood ions (ie., Na*, K, Ca2+) concentrations, gas parameters (PO, PCO,, hematocrit [Hct], hemoglobin
[Hb], Saturated [Sat] O), and energy substrates (i.e., glucose, free fatty acid [FFA], lactate) concentrations
during Kumdo training. Research scope extended to examine the heart rate changes during each exercise
sessions. In order to achieve the research goal, 10 male elite Kumdo players, who play for G city in
Gyeongsangbuk-do, were participated, and their mean maximum oxygen uptake level was 51.2(+6.1)mL-
kg'min™. All subjects undertook Kumdo training sessions twice, which carefully pre-planned and
consisted of routinely carrying out exercise program. Training period for each session was 80 min long
including 10 min each for warm-up and warm-down period, but the conditions with wearing body
protection devices were different following either with wearing complete set of safeguard devices or
without wearing any safeguard devices except general training cloth. Heart rate was measured by every
minute interval. K* and Ca® showed interaction effect between the conditions with wearing safeguard
devices and conditions with time of Kumdo training. Het and Hb level significantly increased after 60
min Kumdo exercise regardless of wearing safeguard devices. Kumdo training induced dropping of
blood pH independently with wearing safeguard device conditions, however the values and/or
concentrations of PO, Na, glucose, lactate, SatO, were significantly increased. Heart rate was
maintained marginally higher values throughout exercise period when safeguard devices were worn.
Based on these results, it was concluded that wearing the safeguard devices could possibly be causing a
physiological metabolic changes, and this may be drawn by increased body fluid loss and energy
expenditure. Further study should be undertaken to examine the effects of wearing safeguard devices on
hitting intensity and hormone secretion and concentrations, that closely associated with body fluid and
ion balance during Kumdo exercise and/or training.

Key words: Kumdo, Safeguard devices, Blood ion, Blood Gas components, Heart rate KISS”
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Table 1. The Characteristics of Subject

Age Height Body mass BMI VO2max
(yr)  (cm) (kg) (kgm’)  (mLkg'min™)
212 1770 76.5 234 512

1.0) (79 (10.8) 2.4) 6.1)

Mean(Standard deviation), BMI: body mass index
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Table 2. Training Protocol

Main exercise

Warm-up — Cool-down
Movement type Repetition Set
Continuous hitting on left and right side of the head 2 10
Large motion to the head 4 10
Small motion to the head 4 5
Small motion to the wrist 4 5
Stretching Small motion to the head and wrist 4 5
. A . . Stretching,
High-low swing 30 times, Small motion to the wrist and head 4 5 . )
- . Calisthenics
Fast forchead strike 30 times Pick to the head 4 5
Hitting the head with stepping backward 4 5
Hitting the wrist with stepping backward 4 5
Hitting the waist with stepping backward 4 5
Practice for attacking 4 20
10 minutes 60 minutes 10 minutes
ST T EIES ARG AT FHE 25T F Ay

N
N
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Table 3. The changes of Na, K, and Ca®" concentration according to the wearing of the safeguard devices during Kumdo training

Time Guard
Rest Post-0 Post-30 M?gu;f(;ect Guard Time Tifne
. Guard 141.8(1.5) 144.2(5.2) 142.6(1.4) 142.9(3.4)
(rrml:ﬁ-L'l) No Guard 139.6(1.6) 142.93.1) 141.8(2.2) 141.4(2.8) p=087 p=015 p=781
Main effect(Time)  140.7(1.9) 143.6(4.2) 142.3(1.8)
) Guard 4.03(0.19) 3.92(0.25)" 4.03(0.17) 4.00(0.21)
(mmol-L™) No Guard 4.00(0.27) 3.64(0.10):: 4.10(0.11) 3.80(0.20) p=157 p=000 p=.030
Main effect(Time)  4.02(0.23)  3.78(0.23) 4.06(0.15)
) Guard 1.31(0.03) 1.38(0.63) 1.30(0.04) 1.33(0.55)
(rm?li%L’l) No Guard 1.27(0.48) 1.250.71%  1.27(0.52)" 1.26(0.57) p=000 p=156  p=.009
Main effect(Time)  1.29(0.45) 1.32(0.09) 1.29(0.04)

All values were expressed by mean(standard deviation). Rest, Resting condition: Post-0, immediately after exercise,
30 minutes after exercise. Significant difference compared to Rest( p{.05, p<.01, p<.001), Significant different

compared to Guard(*p<.05, *p<.01, #p(.001).
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Table 4. The changes of Hct and Hb concentration according to the wearing of the safeguard devices during Kumdo training

Time Guard
Rest Post-0 Post-30 M?glu;fif;:ct Guard Time Ti)rkne
Guard 46.0(1.7) 48.1(2.2) 47.1(2.0) 47.02.1)
?/3 No Guard 45.5(1.7) 47.0(1.7) 45.4(1.7) 46.1%1.8)  p=044 p=014 p=662
Main effect(Time)  45.8(1.7) 47.5(2.0)° 46.3(2.0)
Guard 15.4(0.6) 16.0(0.7) 15.7(0.7) 15.7(0.7)
(giz'l) No Guard 15.2(0.7) 15.8(0.6) 15.1(0.5) 15.4(0.6) p=052 p=009 p=675
Main effect(Time) 15.3(0.5) 15.9(0.6)” 15.4(0.6)

All values were expressed by mean(standard deviation). Rest, Resting condition: Post-0, immediately after exercise,

30 minutes after exercise. Significant difference compared to Rest(p<.05,

Guard(p<.05).
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Table 5. The changes of pH, PO,, PCO,, SatO, concentration according to the wearing of the safeguard devices during Kumdo training

Time Guard
Main effect ~ Guard  Time *
Rest Post-0 Post-30 (Guard) Time
Guard 7.38(.04) 7.23(0.13)™ 7.39(0.04)"° 7.33(0.11)
pH No Guard 7.43(0.05) 728(0.79)™  7.41(0.00)” 737(0.09)  p=063 p=000 p=703
Main effect(Time)  7.41(0.05) 726(0.11)™  7.39(0.03)™ 3
Guard 26.3(7.4) 42.3(15.0)" 31.08.1) 33.41(12.6)
(Pozg) No Guard 28.6(11.6) 4.8(7.6)" 27.1(5.0)" % 337(11.3)  p=888 p=000 p=677
Main effect(Time) ~ 27.5(9.5) 425(11.6)™  293(7.0)" %
Guard 51.6(3.7) 612(15.4) 55.1(4.4) 56.0(10.3)
PCO; No Guard 50.0(3. 50.5(10.5 55.6(5.4 51.5(7.5 p=109 p=154 p=141
(mmHg)
Main effect(Time) ~ 50.8(3.7) 55.8(13.9) 55.3(4.7)
Guard 44.0(16.5) 60.8(23.7) 54.6(15.4) 53.05(19.8)
S;;?Z No Guard 49.7(16.9) 68.7(12.3)° 47.4(12.6)° 56.50(169)  p=654 p=005 p=418
()
Main effect(Time) ~ 46.8(16.5) 64.7(18.8)" 51.5(14.2)%

All values were expressed by mean(standard deviation). Rest, Resting condition: Post-0, immediately after exercise,
30 minutes after exercise. Significant difference compared to Rest( p{.05, p<.01, p<.001), Significant difference
compared to Post-0(®p(.05, #¥p(.01, ¥¥p(.001).

Table 6. The changes of glucose, Lactate, FFA concentration according to the wearing of the safeguard devices during Kumdo training

Time Guard
Main effect Guard  Time *
Rest Post-0 Post-30 (Guard) Time
Guard 5.56(0.38)  6.87(0.60)™ 6.03(0.49) 6.16(0.75)
Glucose No Guard 5570047)  674(L14)"  617043)  616093)  p=969 p=000 p-838
(mmol-L™)
Main effect(Time) ~ 5.57(042)  6.81(0.89)™"  6.09(0.45)*"
Guard 1.0(0.2) 10.024)™  2.6(0.9)" % 47(4.3)
(;;ﬁfl) No Guard 1.100.2) 92.12.00™  220.7)™ % 4.4(4.0) p=293 p=000 p=613
Main effect(Time) 1.100.2) 9.52.00™  24(0.8)™
Guard 0.5(0.2) 0.5(0.1) 0.5(0.1) 0.5(0.2)
(m;ifL_]) No Guard 0.5(0.2) 0.6(0.1) 04(0.2) 0.5(0.2) p=727 p=635 p=751
Main effect(Time) 0.5(0.2) 0.5(0.1) 0.4(0.2)

All values were expressed by mean(standard deviation). Rest, Resting condition: Post-0, immediately after exercise,
30 minutes after exercise. Significant difference compared to Rest( p<.05, p<{.01, p<.001), Significant difference
compared to Post-0(*p(.05, *¥p<.01, ¥p{.001),
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