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1. Test descriptions

The experiment was designed to test fatigue-reduction effects of newly developed mat when
a subject was standing on a A type: ESD-AF MAT, compared with a concrete floor, assessing
muscle fatigue and subjective discomfort (Figure 1).
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Figure 1. test descriptions
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2.2 Experimental environment

In order to observe the vital sighal of each subjects as precisely as possible, Test was
conductedon “Constant temperature, humidity and illuminance laboratory” in which
temperature humidity and iluminance are continually persistent. Laboratory conditions are
temperature of 24.0+2.0° C, humidity of 55.0+5.0%, iluminances of 25.0+5.0 lux (Table 1).

=1 ZEBROZMHE Tablel. Laboratory conditions

wE (¢ C) ZE (%) BE (JWIR)
Temperature ¢ C) Humidity (%) lluminance (lux)
24.0+2.0 55.0+5.0 25.0+5.0
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2.3 Subjects

Ten people who are all in good health and had no history of injuries or significant waist or leg
pain participated in this experiment. Their mean height was 165.43cm, those men’ s weight
was 68.23kg and their BMI was 23.43(Table 2).

xR2 WHREBEODOEHR Table2.Subjects information

5 E Height (mm) | & Weight BMI
(mm)
Eiy
Average 165.43 68.23 23.43
N=10 BERE
standard 4.23 9.34 3.45
deviation
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2.4 Procedure

Before conducting the test, Participants are informed about the purpose of the experiment,
cautions in progress and full procedures. While EMG electrodes were placed on the muscle
groups of interest, subjects take 10 minutes rest to minimize the accumulated fatigue(Dolan
et al. 1995). All participants were requested to stand with both barefoot and then, the
procedure was following.

A. Check the Maximum Voluntary Contraction (MVC) , then take 1 hour rest.

B. Perform squat exercise and march in place for 1 hour repeatedly

C. When all the tasks are done, checking the Maximum Voluntary Contraction (MVC)
again.

Subjects were tested on a concrete floor and mat each: Between each task, take 3 hour
break time to minimize the muscle fatigue. To control “carry-over effects” whichis an
effect that "carries over” from one experimental condition to another, each experimental
condition was tested after 10 minuterest and use “Latin Square Design” (Figure 2)
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2.5 Choice of muscles
Four muscles are examined during the test which are Tabialis Anterior, Gastrocnemius Med,
Rectus Femorsis, Erector spinae.

ik
Fromal View Dorsal View

Surface Sites:

Fine Wire Sites: Surface Sites: Fine Wire Sites:

2. IADAIE Figure 2. Locations of muscles
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2.6 Data analysis

Muscle fatigue

As fatigue progresses, there is a decrease in the median power frequency to lower, which is
“Frequency shift” (Astand and Rodahl, 1986). Therefore we assessed the median

frequency index of muscle group of interest via electromyography, then compared and

analyzed.

Subjective discomfort (personal judgment)

After conducting each experimental condition, subjects were questioned concerning overall
discomfort. Inorder to maintain the consistency of subjective fatigue assessment, written
questionis provided. Borg’ s scale(7-20 scale) is used as assessment way.

RPE Descnption Intensity Level
7 Easy

8

9 Very Light

10 50% MHR

" Fairly Light 0 EKERTiO_ N
13 Somewhat Hard SN AND pAIN h
14 70% MHR :_SCALES &

15

16 Hard 80% MHR
17

18 Very Hard 90% MHR
19 Very Very Hard

20

3 FEHEMEF MY —I)U  Figure 3. subjective fatigue assessment tool

2.7 Experimental equipment
Electromyography(EMG) equipment was used to assess the muscle fatigue rate (table 3.)
Table 3.

2.7 F\BRMES
IRFEERET DICHICHENRERE (EMG) ZHEAR LT,
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xR 3 EEEMES Table 3. Experimental equipment

E=p s
company
name

SBERES  Experimental equipment BIET—4 measurement data

[rewye tte Caarmem

Noraxon
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3. Result

3.1 Muscle fatigue rate

The results indicate that there is statistical significance on each muscle between Mat A
type(ESD-AF MAT) and Concrete floor (Table 4)

x4, HERFEICEIDT RO Table 4. T-test analysis regarding muscle fatigue rate

HAT £t | avou—rmg | 0 h (ESDARYY o
Muscle Name Side Concrete floor ~) p-value
Mat(ESD-AF MAT)
HIRE B & Right| 424 + 162 221 = 1.41 0.068* *
Tibialis Anterior | £ Left -1.93 = 117 -0.05 = 1.34 0.051 % *
PRI AR £ Right| -852 *= 1.88 -0.65 = 1.19 0.002 * * %
Gastroncnemius
Ved. £ Left B75 £ 192 -0.05 + 1.78 0.088*
PN =R £ Right| -3.96 = 4.89 0.2 = 2.82 0.098 *
Rectus Femoris | &£ Left -3.45 = 255 055 + 3.18 0.068 *
BRI & Right 4.2 + 261 254 + 1.07 0.008 * * *
Erector Spinae | £ Left -3.96 = 1.03 1.42 = 2.49 0.028 % * *

X p<0.1, k *x:p<0.0b, * * *x:p<0.01

RO FENRTRRICEETSD T A LD able b. T-test analysis regarding subjective discomfort

Concrete floor Mat(ESD-AF MAT)

VO U—RBIR | Yw k (ESD-AF Y w k) Pvalue
subjective 0.006 * * *
discomfort 12.4 = 1.90 10.0 = 149
FEHB IR

X p<0.1, k *x:p<0.0b, * * *x:p<0.01
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3.2 Conclusion
This test has assess the product Mat A type(ESD-AF MAT) compare to concrete floor. A
summary of the analysis of results is shown in Table 6.

RO HROFEH Table 6. Summary of results

Fatigue reduction rate(%) compare to floor
statistical (Floor-A type Mat) ./ Floor
Fatigue reduction
significance RAERE (%) . RKIC>IcBEELBULT
BRI, . .
RETAIB AL BHEAE . (K—AYAATFYv k) K
A type Mat
Tibialis Anterior FIE& 48.87%
Right Gastroncnemius Med. AR1EIBERE SR 92.37%
Muscl A type(ESD-AF a Rectus Femoris KERE fh 94.94%
uscle
ot MAT) > floor Yes Erector Spinae & 5 39.52%
atigue
A 54 7 (ESD-AF ~¥ »Hn Tibialis Anterior BIiE & & 97.41%
RS E _
v k) >R Left Gastroncnemius Med. R1EIBERE SR 99.13%
i Rectus Femoris XRRE & 84.06%
Erector Spinae &2 5 64.14%
A type(ESD-AF
Subjective
MAT) > floor Yes
discomfort 68.99%
A 54 7 (ESD-AF ¥ :234)
FETIRR
v k) >R

A BAEFBRBICEALT, A7 (ESD-AFYY K) BaOYVIU—bREHERELDEEBNTNECEE, C
DT A MERLTWVD (F1T 68% K HEER)

B. FEMARRICEALT. AT (ESD-AF YW ) AOYIU—rRREDEEBNTNDZEZE, T
DFARERULTND (13 68.99%K FHEEiR)

A. This test was shown that regarding muscle fatigue reduction, A type (ESD-AF MAT)
Mat is better than concrete floor. (average 68% fatigue reduction)

B. This test was shown that regarding subjective discomfort, A type (ESD-AF MAT) Mat is
better than concrete floor. (average 68.99% fatigue reduction
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