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A comparative study on change ratio of lactic acid, heart rate & VAS
according to recovery pattem after field training in Korea national
bobsleigh & skeleton players
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[Purpose] The purpose of this study was to examine the effect of recovery methods comparing with

change ratio in Lactic acid(LA), Heart rate(HR), VAS(Visual analogue scale) on recovery patterns after
field training(FT) in Korea National bobsleigh and skeleton players. [Methods] The tests were conducted
for 3 times at a one-week interval as an experimental design within the same subjects(n=9), observed
change ratio in LA, HR, VAS through applying Active recovery(AR), Whole body vibration(WBV) &
Cold water immersion(CWI) after FT. [Results] The results were summarized as follows: The alteration
of ratio in LA, HR, VAS decreased significantly after applying the three recovery patterns(p<.01). The

difference between the groups showed that the reduction in lactic acid according to active recovery and

whole-body vibration was higher than cold water immersion(p<.01). [Conclusion] In conclusion, although

active recovery was more effective than static recovery, there was a significant effect of the three

recovery methods in this study on reducing a fatigue in bobsleigh & skeleton players. Therefore, it

would be considered to improve the performance of athletes when these methods apply for them

depending on situations and environments.
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Table 1. Ranking at the 2016/2017 BMW IBSF World Cup

Rank Athlete Discipline
2 A Skl
3 B Bob
14 C Bob
26 D Skl
31 E Skl

Bob: 2-man bobsleigh, Skl: men’s skeleton

Table 2. Subjects’ characteristic (Mean £ SD)

Variables ~ Weight(kg) Height(cm) BMI Fat(%)
Subjects 96.29£11.00 178.99 £4.29 29.96+2.38 16.61+4.00
(n=9)
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Selection of Subject(n=9)

W 2016/2017 BMW IBSF World cup Top ranker (n=5)
B National 4-man bobsleigh & skeleton player (n=4)

Selection of fatigue recovery related variables

¥ Biood lactate
M Heart rate
B visual Analogue Scale(VAS)

4
B

| Dynamic warm-up |

4
| High intensity field training program |
4

Measurement of variables

Cool down

Active recovery Whole body vibration Cold water immersion
15min 10min 10min

Randomised cross over design

Measurement of variables

Fig. 1. Procedure of study
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Table 3. Dynamic warm-up protocol

Program

Exercise Repetitions
Heel toe walks S per leg over 10m
Russian walk S per leg over 10m
High knee pull 5 per leg over 10m
Walking quad stretch 5 per leg over 10m
Butt Kicks 10m
Carioca with high knee drive 10m
Walking lunge 5 per leg over 10m
Rear leg swing 5 per leg over 10m
Shuftle 10m
Acceleration 10m

Duration Total 20 min

sS4 F3 =23

S T Z2OY S Zgo| e EY Y AXHE 9
B £ Wele AdadT SeelenEd 2z
a3 squat jump, double leg ankle bounce,

lateral cone hop, double leg hop, running bound
Z /AR FAsIG o AEE 2~3A E, vHESlFE
6~83) 2 YAt AE te] FAAZEE 2802
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Table 4. High intensity field training program

Plyometric training program

Sprint interval training program

Recovery time

% Maximum  Recovery time

Exercise Set x Rep befween sefs Session  Distance x rep effort befween sessions
Squat jump 3x6 1 30m x 10 90~100
Double leg ankle bounce 3x6 ) 60m x 4
Lateral cone hop 3x8 2 min 80~0 5~10 min
Double-leg hop 3x8 3 100m x 2
Running bound 2x8 4 150m x 2 70-80

A 48] 100m7HA] 23], 150m7HA] 23] AAeF AL,
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Windows (version 22.0) B4 TS o] &-3}o]
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repeated ANOVA)S 42
2pol S Lol
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A7

.28%1.71 mmol/L A2

15.44£2.29 mmol/L,
1.66 mmol/LE Yelsith 3 &
+% 5.18+1.47
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10
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6 b
b*

a,

Post-training Post-cool down

® Cold water immersion m Active recovery Vibration

Fig. 3. Changes of blood lactate
b: different alphabet indicates significantly
different variable

*: significant difference between post-training and

post—cool down
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YA 9t (EF=.071, p).05). &% d 2359
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7}
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EPth. Sung & Kim(2017)9] delMe &% &
A glo] A4k S| BE& #A A7} 18.92%7F A
H Aoz Yelsten | Yoo et al(2009)2] dAollA =
T4 AA o we Fugo] B 52.53%¢ Aow 1
B &5 A3 ARV} g 8o S98 95 &S & ¢

Atk EF &4 FH F AR mE 2 d@ g A

5
A &8 2 Al B Ax 11:,_]—{].5 3|
N e T w ]jL"L" Azl o Oﬁ]'_“ ZA 7 go] Vet Spencer et al. (2008)& ut
7| 1= [e] —
Trgﬁt L}i‘%l”ﬁ%q =260, 1205) FEE wag sxde #9 F VOmax 35% B9 B4
o Xﬂfi}jﬂ U VF B ARABIT  spael aTp A9y 9 A0 a0l EF SlE Aoz
H| 17 3] 71 7+ 893 . . >
B EL <Tab‘1j 5k %r/}} o] ]} W'{; B3t Riganas et al.(2015)2 €% % %
7 @) z| 7 ol 3} z|lo]l:= -
S)“H dazh vershont 43X 3 el@ Aol VOsmax 50%¢ %% Rowing $5< A3 A3
At 25%9) AR 0% $ES AN 153 Hwsle] 3
A gl5go] o 28% =/ U T4 2l5o] A
E 9
T
Table 5. Changes of variables at immediately post training and post cool down (Mean+SD)
. Test
Variables Method — p post hoc
Post-training Post-cool down
Cold water immersion 14.81 £+ 1.66 7.63 £ 1.50 Method 239
Blood lactate e recovery 1528 + 1.71 518 + 147 Time  .000 ** a<b,c
(mmol/L)
Vibration 1544 + 229 4.66 + 1.46 Method x Time (0 **
Cold water immersion 166.56 + 4.25 123.89 £ 2.67 Method 285
Heart rate Active recovery 164.78 + 4.29 12111 + 2.67 Time 000 **
(beast'min™) '
Whole body vibration 165.59 + 3.71 122.67 + 2.69 Method x Time 808
Cold water immersion 9.11 + 042 583 £ 0.64 Method 302
Zﬁs Active recovery 9.40 £ 0.40 6.20 + 0.49 Time .000 **
Whole body vibration 9.23 £ 0.23 6.12 £ 1.13 Method x Time 871

*p(.001 : significant main effect or interaction
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B ATINE £F F AA7} A njAE 9%
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gor, g v Ax = F4 gEdAE BAA
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d&s dtu Pkt (Mang, 2002). Kim et
al. (2007 = &% A+ A¥47}t 186.5046.05 bpm
oA A3 o] F 90.83£9.64 bpmoZ Y5k
o, o] Rzt A HAE A A 2] A
el faf AAE o] FFAA0 ddE ofof = A&
HEE AN A DAY oz Foairt. & A9t
FLA APAT FolA oF 15°CY e Yis
2 AANBGAT 10~308714] 2] & A4 A7k
AABEL 9lo] HAE Eatuzt ke Ag e gt
AolAl &2 A7} e}, HPAFolM e 11~15%
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Bailey, 1997). FF329 <l H—xﬂi@d
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