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The immediate effects of the self-foot massage using coconut shell on
perceived foot fatigue, and heart rate variability in sedentary healthy

subjects

Kanok Tiaprapong™?, Wichai Eungpinichpong™"’, Sawitri Wanpen®,

Torkamol Hunsawong”* and Nuttaset Manimmanakorn’

Abstract

The purpose of this study was to investigate the immediate effects of the self-foot massage
using coconut shell on perceived foot fatigue (PFF), toe grip strength (TGS), and heart rate variability
(HRV). Sixteen sedentary healthy subjects, aged 23.56 + 1.41 years, were randomly grouped by receiving
either self-foot massage first or rest (control) first and then swab to receive another with 7.94 + 1.12
days washout period (crossover study). For massage group, the subjects performed self-foot massaged
using a coconut shell for 5 minutes whereas the control group rested in sitting position for the same
time period. After inducing for foot muscle fatigue by prolonged standing, PFF, TGS, and HRV were
measured before and immediately after each intervention. The results showed that there was a
significant decrease PFF in massage group and control group respectively (72.44 + 14.26 vs 15.63 + 8.09
millimeters and 70.5 + 13.79 vs 27.81 + 13.23 millimeters) (p<0.05) and significant increase TGS in
massage group and control group respectively (18.67 + 4.94 vs24.92 + 5.93 kilograms and 19.46 + 4.49
vs21.93 + 5.36 kilograms) (p<0.05) when compared between before and after the intervention. At post
intervention, between-group comparison revealed significant difference in PFF (15.35 vs 28.09
millimeters; Standard error (SE) = 2.6) when compared between massage and control group
respectively (p=0.002) and TGS (25.28 vs 21.56 kilograms; SE=0.93) when compared between massage
and control group respectively (p=0.008). However, there were no significant differences in HRV when
compare within group and between group. We concluded that self-foot massage using coconut shell

could decrease PFF, and increase TGS in sedentary healthy subjects after induced foot fatigue.

Keywords: Foot massage, Fatigue, Heart rate variability
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seggnantunNIseanmaInIe/duani (W)

23.56 = 1.41
8/8; 50/50 %
63.03 £ 12.50
166.63 + 9.6
2254 £ 2.74
38.81 + 12.0

37.5 +39.75

T ¥ a ] ~
iﬂ&l\ﬁﬂuiﬂﬂi“ﬂﬂ’]l,aa?_l + ﬁﬁuLUENLUUJ,J’]G]Sg’]u

A19199 2 A1 VAS, HRV wag TGS NaunIsNaandseuninenIsnaandluasisnkasn1snaasdbunsan 2

(neeau carry over effect)

. ﬂ']i‘l/lﬂaaﬁﬂ%’;\‘il,l,iﬂ mswﬂaaeﬂ%e‘ﬁ 2 ANANATY ARGy
ALUT y p-value .
Mean = SD Mean = SD D] ¥y 95
VAS 67.88 + 11.42 75.06 + 15.42 -7.19 144 -16.98 to 2.61
LF 7.36 + 1.03 748 + .9 -13 eV -.82 to .57
HF 7+.95 711+ .8 -.11 720 -75to0 .52
LF/HF 1.06 + .11 1.06 + .14 -.01 .887 -.10 to .08
SDNN 47.03 + 21.91 51.06 + 18.83 -4.03 581 -18.78 to 10.72
RMSSD 37.64 + 21.78 36.69 + 14.84 .95 .886 -12.50 to 14.40
TGS 19.23 + 4.81 18.9 + 4.66 .33 .845 -3.09 to 3.75
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A5197 3 A1 VAS, LF, HF, SDNN Wag TGS seninaneu-vdanismaasdhunguuan ($1uiu=16 )

NaUNIINAADY RAINITNAAD ArAandadiv
fauds p-value 3
Mean % SD Mean £ SD 988z 95
VAS 72.44 + 14.26 15.63 + 8.09 <.001* 48.96 to 64.66
LF 7.32 + .96 7.54 + .8 14 -.53 10 .08
HF 6.94 + .87 6.96 + .81 929 -311t0 .28
SDNN 4596 + 19.9 49 + 19.41 178 -7.63 to 1.54
TGS 18.67 + 4.94 24.92 + 593 <.001* -8.01 to -4.49
“wansinegeiitidAgyn1eana (0<0.05)

M13197 4 A1 LF/HF ratio kag RMSSD seninaneu-vdanisnaaeslunguuin (31uiu=16 au)

. AaUNIINARDY NAINITNAADY Wilcoxon Wilcoxon
AUT
Median (range) Median (range) Value Probability
LF/HF 1.1 (.9-1.3) 1.15 (.9-1.4) -2.0 .046*
RMSSD 28.75 (15.7-86.5) 29.8 (15.5-80.9) =724 469
“wansineg1elitidAgyneana (0<0.05)
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dowSeuiisussninaneunasvdinismaass Slewsuiileusswieenituguifusmdinis
Tunguauaunudl A1 VAS wag TGS danuunndie  Maaed wudien TGS danuunnsiseeslaiidedeiy
athailedAnyn1eafifidiu LF, HF, SONN, LF/HF uaz  yneadiilunguuin dulunguaiunumuainuunneig
RMSSD fanuuanaisedslaifidodrfynieadi  egraildodifynieadd (mead 7)

(M1519% 5 wag 6)

A9 5 A1 VAS, LF, HF, SDNN wag TGS sewinsnou-ndsnmsnaasdlunguaiua (S1uu=16 au)

. n'aum‘mmam wé’amswﬂaaa ﬁ'm'a'mﬁj'aﬁ'u
ALUT p-value .
Mean = SD Mean + SD 3988y 95
VAS 70.5 £ 13.79 2781 +13.23 <.001* 35.3 to 50.08
LF 752 + 97 738 +.8 .452 -.24 to .52
HF 7.17 + .88 713+ .73 799 -.27 to .35
SDNN 52.13 + 20.66 4961 + 18.29 .299 -2.47 to 7.49
TGS 19.46 + 4.49 21.93 £ 5.36 .026* -4.58 to -.34

a o

waneeeglited1Agyn19ais (p<0.05)

M19199 6 A1 LF/HF ratio Wag RMSSD seninenau-vaanisnaaadlunguaiuni (31uiu=16 Au)

. AAUNITNAADY NAIN1TNAADY Wilcoxon Wilcoxon
Ads

Median (range) Median (range) Value Probability
LF/HF 1.1 (.9-1.4) 1.05 (.8-1.3) -54 .589
RMSSD 36.85(11.4-78.7) 37.9 (15.1-87.7) -414 679

M990 7 A1 TGS 5ENINAUgIUiUMAINITAaedweia 2 nau (Magaun1siuives TGS) (A1uiu=16 Au)

. fi'rﬁug'm NENIINARD AAUAS AAuLTesiy
nay 2 p-value Y
Mean + SD Mean + SD &Y 088z 95
Massage 2631 +4.45 2492 £ 593 1.39 069 -0.12 to 2.91
Control 26.29 £ 4.84 21.93 £ 5.36 4.36 <001 2.69 to 6.05

Y

“waneinseg it dAYn1eads (p<0.05)
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3. MswIguLiigusEndnangy

14 ANOVA TunsiUSeuiieu VAS, LF, HF
SDNN uwag TGS seninangu uagld ANOVA with
log-transformed data lun1siU3euliisu LF/HF way
RMSSD Tudrutitnauelasnisulasnduludenn
Fuatudielinesemsinlauasnisutsna SlewSeudieu
FEMINNFUIRINTNARBINUINAT VAS LaNA19819
Hded1Ayn19ada (15.35 vs 28.09 fadLuns;

SE=2.6) WalFouiisuszrinanguunaiaynguaiuay
ANAIRU (0=0.002) LagnuIA1 TGS AAMULANGIT
oy 19 ltsd1AYN19Ena (25.28 vs 21.56 Alansy;
SE=.93) WalFsuiisuszrinanguunaiaynguaiuny
AUAIRU (p=0.008) 8819l5ANIN NUAIILLANF
pgnldivudrAgnisanaludiures LF, HF, LF/HF,
SDNN waz RMSSD Lileil3euifisuseninenguun
LAENGUAIUAL (A51971 8)

A5 8 LU%SJ‘ULﬁEJ‘Uﬂ"]LQ%EJﬁQﬂU%ULUgEJWUEN VAS, HRV and TGS (USualaely ANCOVA) Tudiuaesmivas

NINAABITENINNGNUIALAZNGUAIUAN (T1UIU=16 AL)

NHUUIN NHUAUAN AAUAT AAaTesiy
Aauds p p-value 3
Adjusted mean (SE) Adjusted mean (SE) LRy 088z 95
VAS 15.35(2.6) 28.09 (2.6) -12.74 002 -20.27 to -5.22
LF 7.61(.14) 7.32(.14) 29 .149 -11 to .68
HF 7.03 (.13) 7.06 (.13) -.03 903 -39 to .34
LF/HF 1.11 (.03) 1.04 (.03) .07 071 -01to .15
SDNN 51.57 (2.13) 47.04 (2.13) 4.53 146 -1.67 to 10.73
RMSSD 35.16 (1.05) 34.59 (1.05) 57 837 -1.15to 5.62
TGS 25.28 (.93) 21.56 (.93) 3.72 008 1.04 to 6.41

Y

“wanensegeiitedAyneata (p<0.05)

a L4 =
I IULAAFUNANITANEN
= ' v A Y Y
MNMsAnENUIANNSEnEsg A NNTen
anasas NUUBAAY AR Ao UTIUNBUTE I
noauLarnaINIIMaaedlueIaalinIyinguuInLae
' = a =
nauAmuAN (19197 3 wag 5) wagmniuIeuliiey
sgrinngunuanusanilesarimiainuuansig
fuegaildyddyneanialagiinguuindeiauian
dl PR i | a a
Wewanteuniinguaiuau (m13199 8) lngunfiadny
Wegdarusnanaslalagniswnainnislydenu
Y & N =% U o = 41' v
nawile TunsalnguamuAudalaindmannuiiesi
1 X o ! oA A v &
adlannN1sHUAITIT1INELeY NaRBLlanamLLe
fnsldauuinazdmaliiinnsazaueIaIsAIAIg

#in4 9 MU SuALAnazdsdyaaludaues

Tiinnisrassesluulszamlunssdudaunuinls
Y a & aa a \ v a
TAAAN1sNRIgasluUdRUNSY denalrinisinaiou
ladtnwasnasuluidgeduninistdauunnIul
innuddnillesdanas nansenwitldanndadin
AFIEnIINNITUINYINIEAULD A8 Tt NT A ILE NS0
] A A a a ' vee A v
Juan 5 uifl fivssavinasdenisanauianiilosan
dvinluenanadasaunind wasnanisanwiilely
ASIUGIADAAABINUNITANWIVDY Mori WaTAMY
Tul 2004 FANUINNSUIANFS 5 WA IUITOLAY
USunaudonlunanuiila wWun1saieudanbues
HInte uaziiugungilvesiliinids wasaiuisoan

ANNIANLeEaTeWae Tue1aadAsguAInAnas

J Med Tech Phy Ther x Vol. 29 No. 2 @ May - August 2017 189



AN9RNMaINENVad (isometric lumbar exercise)
a p a ) ! (20) ~
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YV d‘ 4 a YV 1 d’j
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