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1.  Introduction

The market of winter sport equipment has been a 
continuous rising. Among different winter sports, 
snowboard was first started in United States during the 
1960s and commercialized from the 70s. Despite having 
a short history, snowboarding is now being enjoyed 
by millions of people around the world. Similarly, the 
snowboarder population in Korea in 2010, exceeded 
more than 6 million and has been in gradually rising and 
the imported goods accounted for most of the equipment 
and supplies in the market1. 

However, the imported goods are customized based 
on the physique of western players, which urges a need 
for development of customized equipment especially for 

Korean players. Furthermore, it is necessary for Korea to 
develop the competitiveness of domestic product with the 
use of technology and contribute to the development of 
winter sports industry as the host of the upcoming 2018 
Winter Olympics. However, there are no verification 
system or standard to evaluate snowboarding equipment 
except the mechanical analysis while, these snowboarding 
equipment should be designed to be safe and durable even 
in a harsh sub-zero environment2,3.

The test of blood lactate concentration level in an 
actual field can be an important indicator to determine 
the degree of fatigue and injury. Therefore, the purpose of 
the study is to present a technical evaluation data to verify 
effect of prototype decks on physiological characteristics 
i.e. the blood lactate concentration by performing a 
comparative analysis among snowboarders.
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2.  Methods

2.1 Subjects 
The subject of the present study were five slope-style 
snowboarders (age: 30.00±5.48, height: 172.60±1.52, 
weight: 63.40±4.72, experience: 5.80±2.49) who were 
registered in the Korean Snowboard Association. Prior to 
the test, the experimental motive, procedure and possible 
risks were communicated verbally and in writing to the 
participants. In addition, we explained to subjects the 
data processing anonymity and the disadvantage due to 
the absence of the studies and the participants only who 
fully understand and who were willing to participate 
voluntarily signed the experiment consent form.

2.2 Experimental Design
The test took place in the advanced slope-style course at 
“w” snow park, Kangwondo, Korea. The experimental 
slope was 420 m in length with an average pitch of 20º to 
maximum pitch of 30º. The experiment was carried out 
in the weather with many clouds, the day- time average 
temperature was 9.5℃, with wind direction in north-east 
direction, wind speed of 2.6m/sec and humidity level of 
63% (Figure 1). 

Figure 1.    Experimental slope.

In order to analyze the effect of decks on performance, 
physiological analysis while snowboarding on the course 
was conducted with differently manufactured free-style 
rotating (twin-tip) decks of 160 cm length (one prototype 
snowboard deck from the 1st edition (B5) and three 
prototype decks from 2nd edition (B1, B2, B3)). Double 
blind test was performed to control the prejudice of 
researchers and subjects. Prior to the experiment, the 
participants were given sufficient time for pre-workout 

which consisted of stretching and warm-up runs. Then, 
for each deck, subjects performed three runs with 30 
minutes’ interval in between runs. In addition, after each 
run during the resting interval, survey consisting of both 
open-end and closed end questionnaire was conducted 
for each of the prototype decks.

2.3 Blood Lactate Concentration
Considering the environmental conditions, before the 
subjects took the lift, their blood samples were collected 
during the resting period in the base camp. In addition, 
the subjects were asked to snowboard to the course’s end 
point without slowing down and their blood samples 
were carefully collected upon arrival without forming any 
bubbles from the fingertip using a heparinized capillary 
tube. 

The collected blood samples were immediately packed 
in an icebox and were analyzed by injecting into a lactate 
analyzer (Biosen C-line sport, EKF Diagnostic, Germany). 
The difference between the blood lactate concentration 
during the rest and the post exercise was calculated as 
percentage for each of the differently manufactured decks 
(1st edition: B5; 2nd edition: B1, B2, B3) (Figure 2).

Figure 2.    Experimental condition.

2.4 Data Analysis
Statistical analysis was performed with SPSS 20.0 (IBM, 
USA) using the mean and standard deviation. In order to 
analyze the effect of deck on blood lactate concentration, 
one-way ANOVA was used. In case of any significant 
difference, Duncan post hoc test and paired t-test was 
carried out with significance level set at α=0.05. 
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3.  Result

The comparison of blood lactate concentration of 
different decks is presented in Table 1. and their difference 
expressed in percentage between rest and after exercise is 
shown in Figure 3. 

Figure 3.    Change in lactate concentration.

There was a statistically significant difference 
observed among different prototype decks (p <.05). The 
results of the post-hoc test showed higher blood lactate 
concentration in B5, B2, B3 than B1 deck. Furthermore, 
significant difference was observed in the time period of 
accumulation (p<.01). However, there was no interaction 
effect between the types of decks and the time period of 
accumulation.

The results of the paired t-test showed statistical 
significant differences for B5 deck which increased by 
47.28% (rest: 1.84±.32 mM/L; after exercise: 2.71±.67 
mM/L) (p <.05). In case of B1. B2 and B3 decks, the 
increment in blood lactate concentration after the exercise 
were 67.08%, 7.82% and 32.10% respectively (Table 1). 

When comparing to the resting state, 32.07% 
increment was observed in B1, B2 and B3 decks than B5. 
After exercise B1 increased by 49.82%, B3 increased by 
18.45% than B5, while B2 decreased by 3.32% than B5 
(Figure 3). 

4.  Discussion

From the point of view of training science, fatigue to some 
extent is required to strengthen the physiological capacity. 
However, excessive fatigue increases the risk of injury and 
reduces the exercise performance capacity4-6. The primary 
cause of fatigue due to movement can be exemplified 
by the depletion of energy resources, accumulation of 
fatigue substances in muscles (peripheral), disruption of 
homeostasis state, deficiencies in neural control. These 
changes in fatigue substances induces various changes 
depending on the exercise intensity, time, type, as well 
as environment7. Therefore, to evaluate the physiological 
changes that the body exerts during an exercise session, 
“lactate” a fatigue substance is used as a baseline for 
performance enhancement, effectiveness of the training, 
adjustment of training level as well as to control the 
exercise intensity8,9.

The results of blood lactate concentration in our study 
showed an immediate increase after the exercise compared 
to the resting level in all decks. 32.07% increment was 
observed in B1, B2 and B3 decks than B5 prototype deck. 
After exercise B1 increased by 49.82%, B3 increased by 
18.45% than B5, while B2 decreased by 3.32% than B5. 
In order to improve the elasticity and flexibility, the 1st 
edition B5 deck was reinforced by using a side wall style 
wooden bamboo core deck with a carbon fiber pipe 

Table 1.    Comparison of blood lactate concentration while exercising with different decks

Condition
Snowboard Decks

F Duncan
B5 B1 B2 B3

Rest 1.84 ±.32 2.43±.81 2.43±.81 2.43±.81 Deck 3.507* B5,B2,B3<B1
After Exercise 2.71±.67 4.06±1.74 2.62±.46 3.21±1.06 Period 9.320** Rest < after exercise
Pre-Post change 
(%)

47.28 67.08 7.82 32.1 Deck× period 1.246

t -2.873* -3.052 -0.775 -1.714
Note:
Unit; mM/L, **p<.01, *p<.05.
Period: Period of accumulation
1st edition prototype: B5; 2nd edition prototype: B1, B2, B3
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inserted inside the core. Even though, the snowboarders 
evaluated the rides and the elasticity to be satisfactory, 
reinforcements for reducing the higher level of torsional 
and bending properties were required. 

The 2nd edition B1 prototype deck had the highest 
blood lactate accumulation level (+49.82%) than any 
other decks which used a secondary reinforcement in 
order to reduce excessive torsion and bending generated 
in the previous model. In addition, a mount system was 
also developed that eased power transmission along the 
deck and facilitated turns. The rebounding phenomenon 
that arises at the latter part of the turn was evaluated to 
be low for the B1 prototype deck, which made the edge 
transition phase challenging10,11.

The B2 prototype deck was evaluated to be lighter in 
comparison to other decks and lacked edge grip which 
increased the tremors and effected the overall control of 
the deck. Hence, it was considered that the subjects were 
not able to increase the speed to their maximum capacity 
which could have resulted in lower level of lactate 
concentration (-3.32%). The B3 prototype deck was 
evaluated to be in considerably stable state with reduced 
trembling during high speed. The subjects also reported 
that it facilitated rebounding naturally during the latter 
part of the turn and aided smooth transitions of the turn 
which could have resulted in lower lactate concentration 
level (+18.45%).

5.  Conclusion

The purpose of the study was to evaluate the effect of deck 
on blood lactate concentration level among slope-style 
snowboarder. According to the result obtained from our 
study, the lactate level of subjects while riding on the 2nd 
edition B3 deck was found to be most appropriate than 1st 
edition B5 prototype. 
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