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Immediate effects of step up into coconut shell on hemodynamics in
patients with type 2 diabetes mellitus

Patchareeya Amput', SiimaWongphon?, Patcharin Phrompao®

Abstract

Diabetes mellitus can cause numbness at the hand and feet, which is leading to feet ulcers and risk of
lower-limb amputations. Coconut shell can reduce numbness and increase blood flow to the feet. The objective
of this study is to assess immediate effects of step up into coconut shell and standard step on cardiovascular
system in patients with type 2 diabetes mellitus. The participants (n=60) with type 2 diabetes mellitus were
divided into two groups, coconut shell step group (n=30) and standard step group (n=30). All subjects were
assessed by 3-minute step test for the effect on the cardiovascular system. The sensation of feet, measured by
using monofilaments, was assessed before and after the 3-minute step test. The results show that after the test
standard step group had statistical significant increasing of systolic blood pressure, diastolic blood pressure,
heart rates, respiratory rate and sensation of feet (p<0.05). A coconut shell group had significantly increased
in the oxygen saturation, systolic blood pressure, diastolic blood pressure, heart rates, respiration rate and sen-
sation of feet after the test (p<0.05). In addition, there was statistically significant difference in the assessed
oxygen saturation after the test between groups (p<0.05) that the coconut shell step had higher oxygen satura-
tion than the standard step. In conclusion, the group of coconut shell step had increases oxygen saturation,
systolic blood pressure, diastolic blood pressure, heart rates, respiration rate and sensation of feet. Therefore,

coconut shell step can be applied for exercise of patients with type 2 diabetes mellitus.
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n= 913U, F= Female (And)4), M= Men (#118)
it

*ANNUANFA NI NIV AN NEDa (p-value<0.05)

J Med Tech Phy Ther e Vol 28 No 3 e September - December 2016 283



=S
dagUuansAnin
danmaduresla danmamels nazanu
aulafaMeraIMmMagey 3-minute step test 321N
AGNNANTUEY step IAIPIUUALNGUNAITUAL step
azaugniMlinuanuuandiuegniitedragn
adAueNNNUIIMINNGUNANITUAT step NEMNININ
Naanuduiesndiauyesdlulnadunndnasiiniu
MANINGUNANITUAT step MNATPUBENITEAIAYNI
aaa (p=0.035) HEAINMIANTUAN step NZAIUZNIN
annsanszdulviinamsivaneudeadmmelaani
MIAMAUA step MIAITIY 1IBININATANENINNEI
urannansanszdumsivadsudeadmeldnn
msnszguyausnadiein Mldideadnsadnass
ponBlaullgidiunne vesrumalaaiusioiinany
ndausanazanudanguysanduiiionss’ senn step
A g é’ ) o A A =
aspunduiuiseuiaNeiy tasiieRnsanmIisumey
HanufinouNazaIMIMAEoU 3-minute step test Mely
AgN WUNAMIANTUB NI AYNNAAvEIMANN
dumoendlauvesdinlnaduandnasnenasnis
nagey (p=0.001) wWlungunAnIuae step nzan
NN3N NNAIANEIVIGHA ANIIITULNA UAZAY
(A.4. 2012)" Mhagamzwirmnarnludihewnriu
HaMIANMINUMAZNZNIIEINTaaanIz e
18 WieanndmuranvesnzmuendniIonagaus I
thih Wumstelidesthansennsuay Ogvlﬂé'aaﬁ'mz
1 1 ydé’ 49/ =
g melusumelaavuuennaiilumsuSeuiouna
MnoULaZHAIMIMAGY 3-minute step test Mol
AN WU EANaNAMINGNNANTUAL step AT
naznguNATual step nzaxznd Hanuduladia
vz laduineunaznasmMmadoy 3-minute step
1 % 1 A v o o an =}
test UANENAUOEI NN AYNNEDRA (p<0.001) Taal
AGAINMINAIMIMAdY MINANNIUTaR NI
o g.ll I &
menasmsnageviuiulmumsaevauedlasnaly
YOITNMY Hena Mol MIlFNaINUINNTY SEUD
AU AYUYBITNMBIZF DI HENTO NI LA DDNFIIUINT
4 dgl 1 =) o/ Y =) A é’
ndtoegamisne lasvladeaguiaidenliides
1 1 1 Q' dg! =) d' o/ =
dIuANguesTNMeIiNIY YSinandeanoanainimlai
MnnNYaZAn denalianudulaianiianuduiusiy
Pnandeanieenaniladiarigeiy lasdulvgoey

284

I a c’!f [y a o =% o 1
WumsinnyesanNsulafiavaznlatud udsinay
Tsiiinannnd 180 HadwasUsen salumsdnenil
oaanasunguiAnTual step NAsTIUNAZNGNNAT
Juae step nzamgnIMAMIHINTUYRIANNAU AR
g labuimmendimmadovedn 163 ladmas
Usen naz 162 Nadmassen muadu sdedegly
Mnd" Tudinmvesanusulaiavazinlaaasdinun
Imsindued witsdagynmeadfmevdinmadoy
3-minute step test NINAGUANANITUAL step MATFIY
D de X N
nagnquNAITINaY step nzaImzNig (p=0.037,
p=0.001 muady) Bemudndudranuauladinves
mleanedninagliassimsasuulas 1ssnviasn
deanelundiniileazvegfineanusIA UM UY DY
vasaldandias miianuaulanavazrnlanangi
wasuulaadesrse i asunlasias™ denades
9 o X4, 4 y
AUNAMIANEIN NWUNNMTIasu ) asvesanuay
larisvaizinlaamedniesnananusulainvaizinlaiu
fmlunmsAneilgaudni lanuuandedniitvaagy
NMAFDRVDIOATINTLAUYDITI DA BULAZTHAINANT
NAFDY 3-minute step test 1?1’ﬂuﬂfjuﬁﬁ'1ﬁuﬁa step
! c!'SI .é’ v
WMATPIUUBLAGUATNITUAT step NZAUTWIN (p<0.001)
TagHAANTUMENAININAEDY MINDATIANITIAUVDI
wludindn annmsnmladesguaaidenllides
979126199 YoITNMIINNTU udvziinIuluszezusn
Wil MenasnninazliuManaed g dnins
iduvaanladaiudiasteanssanmyesrinle 1 Ty
=4 é’ ‘d' = U o v % %
mM3anEHide SsuIgumonnMIduYesiilamend
AMINAGBY 3-minute step test NUFWDIYYBIDIANENAT
YoudesngudeNeglunamamnn Wewinnguean
AlATNANITUAY step AAIFIUNAT step NTAUZWIT 3
MmonnMIiuveslamendimsnadouedi 96 A3/

- s e da 4 d
inag 95 asy/and muaay luvasiiogwasedn
61.97 V lunguindniuas step 1asgu uag 59.90 1
Tungundnduas step nzamznin lasyananieny

Il

52N 55-65 U azdonianssamwvesialaszauaun
ilefisanmaduvesinlaedii 89-97 asanitluimeme
uay 97-105 ﬂ%ﬂ/uWﬁﬁluLWﬂﬁ@Qm) Famsulanams
nadevilifumsasteudinnuannsavesirlaluns
Ysudauganzlndndinnmsmaden 3-minute step

IFITNABANITUANT LA EAININTA o T7 28 AITUN 3 « AULIEH - TUINAY 2559



test wazmMInaaavtnlsouievlanumsenmaame
Tusgdu@eumamaaiastsziiu’® duidihelsa
nvnustian 2 lumsannilanansammsesnamaime
luszauidgrnumsmaninsdszaniula luseauauin
wonnMIasunadvesnnusulainuazdning
Wurealandy MIfnTuas step MAITULAZ step
nzawznindidinadodanmameladadie gldan
MINNIUD I NN AYNNEARANMIRAINTNA TV
3-minute step test ¥9I8ANMIMElY NIlunguniIYY
a3 step MAIPUUALNGUNANTUAT step NTAMZNIN
(p=0.002, p=0.001 MHUMA) ILONAMIADUEUDIAD
SEAUINMUDABNONIINITIFODNTIIU UALTOATIATV
¢ s A X = v A
m3vaulaeenlsaniindy JdeaiumIszngemalay
= <3 é’ 1 a [ A
myaneladn naziHHu lasminfvesdnnmamnelane
12-20 AN vauznoanmamelamendamsnadey
3-minute step test YOINGUNANIVUAL step MAIPULAL
1 4'91 c’!{ % = 5 =

AGUAANAINAY step N¥amzNdN Ao 21 ASIANT nag
22 A5IANA MUY BURNIUNNAARY

agluanisdnmn

fthelsanmmusiion 2 fidntuas step nzan
ugwdniimanuduiesndinuvesdTulnadunadnes
anuaulafnvasmladui anuaulafavmsiile
AMYNI DATIMIHUTDIN I anmsmelanazmssy
amu3anuTnaniiaty

ananssNlszNA

voveugamaiaiihenvmusiian 2
dagnauazlianuiuiielumsdamise fuedndnas
YOUAMANANNITANGNS N INENFenzien Natuayy
Supulumaiifeadail

19NEA13ND

1. Shaw JE, Sicree RA, Zimmet PZ. Global estimates
of the prevalence of diabetes for 2010 and 2030.
Diabetes Res Clin Pract. 2010; 87: 4-14.

2. @3y qumlsdunalamaifalsavmsiad 2.
Tu: and qunsleBu, Uiy ysaueninduas, vssansms.
DIABETES MELLITUS é135115a101%214.

J Med Tech Phy Ther e Vol 28 No 3 e September - December 2016

10.

11.

friadedl 1. nqamwe: Tasfinsfuriagyasnsal
NMINAe; 2555: 33-8.

15581 A5e1un. Dislipidemia and diabetes. 1u:
1550l 5w, DIsansms. M lsaImny
nazAMZUNIAGOU. NFUMW: 19RNWITaUNAINS
WHN; 2535: 129-47.

U

3o Sums wlams daanie fnen qnoiwad anyand
qoil. msUszifiuanuudansanazanunumu
vosnduitonudihowvmusiiof 2. aSuasuns
¥a1s 2558; 30: 453-7.

IJzerman TH, Schaper NC, Melai T, Meijer K,
Willems PJ, Savelberg HH. Lower extremity
muscle strength is reduced in people with type 2
diabetes, with and without polyneuropathy, and
is associated with impaired mobility and reduced
quality of life. Diabetes Res Clin Ppact. 2012;
95: 345-51.

s e, maquanhinvnu: mstfesiums
QNAfY. NIMENTIINENY; 2548: 173-86.
Allet L, Armand S, de Bie RA, Golay A, Monnin
D, Aminian K, et al. The gait and balance of
patients with diabetes can be improved: a ran-
domised controlled trial. Diabetologia. 2010; 53:
458-66.

aNInT MyIYNa. Gqﬂmmi'xﬁamiguammm
AMTUAYI8IUINNU. ATUNNUIUAT A
LL‘W‘VIEJﬂWﬁG]i‘ IﬁQ‘WEJT]ﬂﬁﬁZﬂ%‘]Ja NWW%‘VI‘EJW&JEJ
NHa|; 2547.

Levin ME. Preventing amputation in the patient
with diabetes. Diabetes Care. 1995; 18(10): 1383-
94.
HUUNAADVEANTINNININMYDENIIYDINITAN
uiaszindlneg. nedineramaninisan dle
Mnmansmnm mMstinudalszimdlneg w.a.
2546.

Rith-Najarian SJ, Stolusky T, et al. Identifying
diabetic patients at risk for lower extremity am-
putation in a primary health care setting. Diabetes

Care. 1992; 15: 1386-9.

285



12. Borisut S, Kongin W, Naka K. The comparison
of foot care knowledge program and the program
of foot care knowledge integrating with coconut
shell stepping on foot numbness in persons with
type 2 diabetes. Journal of nursing science chu-
lalongkorn university. 2009; 21: 94-105.

13. qudl gN33UZNA. MIaannznIslaeilay
lginsaldununzamznimnannnngiilgan
$1TNU. UUNYS: ININEFENBAYNIZUAT. 2012
282-8.

14. W9 HAIUNI.ATINGIMIDBNMAINE. NFINNI:
Teieudlas, 2535: wih 200-360.

9286 MNIERnatanIunnguazmMenIninta o U 28 alluf 3 e Nuenan - Tunen 2559



