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Effectiveness of Alphabets Foot Exercise Program and General Exercise of

Foot in Type 2 Diabetes Mellitus
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Abstract

Introduction: Leg’s peripheral neuropathy among in people with Diabetes Mellitus is commonly occurred.
This is because chronic high blood sugar levels have a thickening effect on the vascular wall that supplies
the peripheral nerves. As a result, blood flow is reduced and nerve deterioration occurs. Therefore, patients
experience of impaired sensation and abnormal blood flow. Recent studies have shown that foot exerdse
can increase blood flow to the feet.

Objective: To compare the results of the Alphabets Foot Exercise and general exercise on the perception
of the plantar foot and the Ankle Brachial Index (AB). In patients with type 2 Diabetes Mellitus (DM)
Method of research: This study was an experimental study. The volunteers were diagnosed with type 2
diabetes, by a doctor and attended a diabetes clinic, Hat Yai Hospital, from January 2017 - January 2019.
They were randomly divided into 2 groups, 54 in the experimental group and 60 in the control group. The
control group received the original standard general exercise program. The experimental group received the
exercise program of foot wiiting in the air, for at least 30 minutes to exerdise. All partidpants will be assessed
foot sensation with a monofilament method and an Ankle Brachial Index (ABI) test. Three measurements
were performed, the pretest and then 4 and 12 weeks after the exercise program. Monofilament was
compared using Friedman test and ABI statistics using Mixed-ANOVA statistics.

Results: The experimental group with the Sensation and the index dirculating peripheral arterial better than
the control group was statistically significant at p <0.05

Conclusion: Exercise by foot writing in the air and be and option for diabetic patientsin order to stimulate

feet blood circulation.

Keywords: Type 2 diabetes mellitus, Foot sensation, Ankle Brachial Index (ABI)
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LU 10 16.70 1 20.40

GR 13 21.70 16 29.60
anwauzzuWindredne Uné 36 60.00 25 46.30 095

LU 10 16.70 11 20.40

49 14 2330 18 3330
n1sfuadudnuia Unf 12 20.00 13 24.10 0.18
19921 goyde 1 9 10 16.70 7 13.00

qoyde 2 90 23 3830 15 27.80

goyde 3 9 12 20.00 13 2.0

goyde 4 9 3 5.00 6 11.10
n1sfuadudnuia Unf 9 15.00 6 11.10 0.06
dredne qrude 1 9 20 33.30 15 27.80

goyde 2 9 10 16.70 14 2590

aoyde 3 9 12 20.00 14 25.90

geyde 4 9n 9 15.00 5 9.30
maviinisivaisuvesviaen Lian 0.84

(Mean = SD) 0.93+0.32 0.77+0.28
u,mehuﬂma °l]’]°3]l’1~‘i°ll']’]
Anvtinisinaisuvesiaen tian 0.74

(Mean + SD) 0.95+0.34 0.79+0.27

wasdruUane vidnedne

*BMI: Body Mass Index (A¥fiananie), Mean + SD: Antade+diu e uuanmsgu

83


http://doi/

215815 Mahidol R2R e-Journal U9 8 atiufl 2 Usednfeungumes-Aanau 2564
Received: May 31,2021, Revised: July 4,2021 , Accepted: July 29,2021
http://doi.org/10.14456/jmu.2021.20

M15°99 2 LanNaT AN TN LN RUS U UAREE S8 1INaUN RGeS 3 903 Ineldatin Two way mixed ANOVA

fauus NHUAIUAN NHUNARBY p ~value Two way mixed ANOVA

(Mean £ SD) (Mean £ SD) Variable & Effect F p -value

ABI* ¥1919921

ABUNITNARDY 0.87+0.32 097+0.35 0.09 EEUNIGH 2063.81 <0001
4 dans 0.93+0.32 0.77+0.28 0.06 melungs (L3an) 6.74 0.001
12 danm 091+0.28 1.04+0.27 001 Uduius naataan 1078 <0.001

ABI W1919¢8

ABUNITNARDY 0.95+0.34 0.79+0.27 0.06 EEUNIGH 1807.07 <0001
2 \fou 091+0.34 090035 093 melungs (Lan) 5.25 0.02
6 \ou 0.88+0.77 1.03+0.33 001 Uduus nadataan 1805 <0.001

*ABI: Ankle Brachial Index, Mean = SD: @i +a e wunnsgu

A15199 3 Lansan NN IR LN BUT BUALAAY SENINADULAEVIAINITVIAADI 3 B Tneldaiin repeated measures ANOVA

AIUAN  ABI* Y 919U 0.93+0.04 0.91+0.03 0.87+0.04 0.40 0.19(-0.12-0.15) 1.00 0.063(-0.06-0.19) 0.64 0.44(-0.05-0.13) 0.69
ABI 91914818 0.95+0.04 0.90+0.04 0.88+0.03 0.35 0.45(-0.09-0.18) 1.00 0.07(-0.05-0.19) 0.49 -0.03(-0.13-0.-07) 1.00
neans  ABI 1919w 0.77£0.28 1.04+0.27 0.97+0.35 <0.001 -0.28(-0.404-0.15)) <0.001 -0.20(-0.32+-0.08)) <0.001 0.72(-0.06-0.20) 051
ABI U919 0.79+0.27 0.89+0.35 1.03+0.34 <0.001 -0.11(-0.25-0.03) 0.14 -0.24(-0.37-0.10) <0.00.1 -0.13(-0.26-0.00) 0.04

*ABI: Ankle Brachial Index, **Mean + SD: Aady+aulewuuinsgIu
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910915197 2 LileLUTeuLiisunanis
NAADITENTNINGUA8aT A Two-way mixed
ANOVA WU31318N5na33u (interaction effect)
sswhanguuasamsediiiavesdiaiefuina s

= 1

Inalsuvemasaidenunsdiulalsraw1dnam

oA o w

ogdidedfgEna (F2,112 = 2063.81;p < 0.001)
wazilpdAgvaiiveBvinavenguiaziiad
et invesrndsdvimslvaSouvemvaen Gos-
uasEIUUMe s (F1,113 = 6.74; p = 0.001
wag F2,112 = 10.78; p < 0.001 A1LEW6U) é’aamaﬁy
S ATERNARLLANAEIRRAEAIE U
FEVIANEUMIE post hoc M@t Bonferroni R
WUNTINEWaae 2 LAou way 6 ey ALaausil
nsaiourewiaoalaenLAEINUM VBT
271 dauuanasee WEtuE Ay 8D R dauvtng
g8 WUINIBNTNATI (interaction effect) TeWNs
NIt Tnneseadsdvinisinaiou
Y0INARALADALAIEIUUAY HAITULANAS

o w a

WodAynneadif (F2,112 = 1807.07; p < 0.001)

7

o w a

wagiltydAgneaiiivedninavenguuasia
AT iavesrnadedviinsinaisuvemana
HeauaseuUa o9 Ne (F1,113 = 5.25 p

= 0.02 way F2,112 = 18.05; p < 0.001 MUaIRV)

http://doi.org/10.14456/jmu.2021.20

9157 3 ngumaaesilsFulusunsy
nseanmasnelagldvin@eumisdonatsenne i
Aadsdvinisluadsussinasadon wadiu
Uanevew iy egndidedn fam et
p < 005 WarUSeudivuil 3 91aa1 fie sewrinwiou
N5L01939 NAIN T 4 dUAIA wa 12 dUemid dn
Y19181emun aedesuinislnaieuvesveen
loALAsEIuUaeinULANANe it Agm
adffi p < 0.05 lewSeuiieudissninnounisdn
S20AU 12 §Ua19 ey 4 dUavi AU 12 dUai ua
Tinuanuuanswesadssuingluaiouses
naonldonuatdiulateo 19l ded Ay nieain

a

ii p < 0.05 WawSsuiflsusgninsdeunisdism
iU 4 dUan
nauauauildsulUsuinsunsoaniia
newvhidunasgudueseddniuimanu
WU Anadeseinglradeuemaonde ey
Uange wniheiaassd 1slaifiamnuusnsinsegn
Yodfam1eaddf p < 0.05 LiewSeuifioud 3
1791987 A9 TEUINADUNITLUITIL USAT15 4

FUA9t way 12 dUmat

M13199 4 uanwan1siUSsuMsuanuianvenvisemangungy 3 Ahaam aeldaiii Kruskal-wallis H test

Wi 0 dUavi P- 4 fUank P- 12 dUanid P-
49 AAMAAS AIUAY NAADY value AUAN NAADY value AUAN NAADY value
Unal 12 13 Chi-square 24 29 Chi-square 30 a1 Chi-
qm@‘g 130 10 7 =0.300 11 9 = 2802 8 7 square
b qaude 2 90 23 15 df=1 16 12 df= 1 13 4 =9.573
gryde 3 90 12 13 P =0584 5 4 P =009 5 0 df=1
gauide 4 90 3 6 4 0 4 2 £ = 0002
Unil 9 6 Chi-square 23 23 Chi-square 35 42 Chi-
goude 1 90 20 15 = 6.876 13 16 = 1252 9 7 square
g1y | qoyde 2 90 10 14 df=1 16 11 df=1 5 2 =5912
gouvde 3 9 12 14 P =0090 2 4 P =0263 5 2 df=1
goude 4 qm 9 5 6 0 6 1 P =0015
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997 4 eiUsuliiussniningunaaesildsulsunsumsesniidsmelagldivindewidenarsonmatunguamuauitledy ulusunsuniseenmadaniewh
Mmluifumnasguiuvesrdiniumumun Wik 2 'ﬁwﬁms%ummi’ﬁnﬁl@jLmﬂemﬁuasm:ﬁﬁa dnfneadiil p > .05 WiewSeudioui 2 Yauaan fie sewinaneums
L1990 YUV NI MAZIINUN9E 8 (Chi-square = 0.300, df= 1, p = 0.584), (Chi-square = 6.876, df= 1, p = 0.090) AUAIU LAZUANTIT 4 FUMA VAN WU
WNU19918 (Chi-square = 2.802, df= 1, p = 0.094), (Chi-square = 1.252, df=1, p = 0.263) #3a16u a'auLﬁaL‘U’%EJULﬁeruizmwﬂq’wﬂaaaﬁlﬁ%ﬁﬂ,ﬂiLmsumiaaﬂﬁwé’qma
Tneldinideunddonmsoiniatundumunuildsulusnsuniseenddamesiwilufduinsgiu fuveseddnumamumudt s 2 41e8imssunaddniunnsaty
agnafitfuddnmadnn p <.05 welSsuiisuludUamid 12 (Chi-square = 9.573, df= 1, p=0.002), (Chi-square = 5.912, df= 1, p = 0.015) aud1éiu

M137199 5 wanman1silSeuilsumssueuidnvesyinmelungy 3 ¥asian Ingldadin Friedman test

¥ aa

LU‘%'EJULﬁEJU‘J']EJ@:IﬂEﬂ“Uaﬂﬂ MacNemar’s test (P -value)

NQUAIUAN GHYEEEN . .
NQUAIUAL NQUNAABY
Wi wan1Ingae 12 0-4 0-12  4-12 0-4 0-12  4-12
0 4 s P - 0 4 12 P - 4 I3 4 < o ¢ s ¢ 4 < 4 <
e ¢ o . @Um e e e e e alawi  ddamt dden adev ddeavi adem
duanyi  dumu . value dumi duanyi ddav value
/
Un 12 24 30 Chi- square 13 29 a1 Chi-square  <0.001 <0.001 <0.001 0.002 0.002 0.241
qmlﬁﬂ 13n 10 11 8 = 18511 7 9 7 = 57015
¥ g2 90 23 16 13 df=2 15 12 4 df= 2
;jgglﬁg 330 12 5 5 P = <0.001 13 a 0 P = <0.001
goude 4 90 3 4 4 6 0 2
Un 9 23 35 Chi- square 6 23 a2 Chi-square  <0.001 <0.001 0.002 <0.001 <0.001 0.034
goyde 1 9n 20 13 9  =33478 15 16 7 = 67.153
g qouvde 2 90 10 16 5  df=2 14 11 2 df= 2
qm[ﬁg 330 12 2 5 P = <0.001 14 il 2 P = <0.001
qoyde 4 9 9 6 6 5 0 1
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95197 5 dlewSeuiisunelunnaes
Aldsulusunsunsesnmdanelagldivindeu
wilsdenarseinia wudi dinssuarmianiuane
fueghadifeddmadn p > 0.05 ieseudieu
7i 3 Faaan fie sinaneaunsdTIL ndadsm
4 §UANY LaENANTITIY 12 §UA1Y VDU NIN
WAZLYINU1991Y (Chi-square = 57.015, df=2, p = <
0.001), (Chi-square = 67.153, df=2, p = < 0.001)
pEU LagngumuaNiildsulusLnsun seen
Ardannginvialuiiduninsgiuifnyeseddn
Wwvnunu Innsfuanuidniluansdiaiued @l
Tod1Funead il p > 0.05 e Seuifioud 3
7991987 AD TERINABUNITUITIN NAUT19I 4
FUAN9 Lagnaad19u 12 dUn 190 uying1eun
WazLY1U19%918 (Chi-square = 18.511, df= 2,p =
<0.001),(Chi-square =33.478,df=2,p = <0.001)

ANUFIAU

anUs1ena
ngumuAilalUIsuLBuA LA fYEms
Inaieuvemasnidonuasdrutatsnislungy i
3 9aan WUl InsUdsustamesmisinaiou
FoafinAturias s dunsumngdn wund
AULANANITENINUSNSULaERNMaIN g lULAY
4 §Uani LLGi"L;J'WUdWma%’ummiﬁﬂm?{auwa@a
Wisuiieud 4 dUansitu 12 §Uavi Genvanin
ety sseznalumadunwmdi
AMNENRUSHDNTZUIUN A e a DAL A DAL
WARN1SAVLALAsDaanLaen (Al-Delaimy et al.
2004; Rattana Leelawattana et al.2006) %358
919sAn U fiseniudouvesnisilsauszawn
9u 7 1wy lusiululafingsinliiAanszuaumsnen
vousulususuumshaagedmaliSoyiu
vowimaenidonwndliannsaviindlde g ol

Uszdndnin uiulvsiunwenmueismaenidon o
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41 9 WWunauiu Nezdwaliiiavaenldenfuuay
#lufian uenandlsauimnudiliauduiusiy
nsiAnlsanasnidoauasitmundndnaeesi
LﬁawWﬂm’gzﬁﬁmaslul,é'amqw5ﬁﬂﬁwaamﬁmm
nilaunaglnalivulavinlunaenidonvuinian
(Aboyans et al. 2008; Beckman, Creager, and
Libby 2002)

dmiungunmaaea LileiU3suifisuaade
aviinisluaisuvemasndeatasdiulaniely
nauta 3 daaaan nu fmanisivalisuvesvieen
Beaunsdiuuaevendinituiaesdng snviu wh
H1avuilois suiiisu segluduasia 12 iy
ANAULANANIBE1S 01995 AR NS Tienanaesa
Tngiainen Jedinnsldnunievdurewidiani
atde 9 eguda Fwaeliinisinaiouidondiin
19N Fsliunnsneiu daunissuannuidn wuand
ANULeNASluTIzLINTULazaanMaIN e lUum 4
FUnnai utlimuinmssumnuianidasundaaie
Wisuileudt 4 dUaitu 12 Snviidudeatiutu
naumuax deeadululfiinmseenmdamenuy
T4 vindpundsdonarsoniAiisawa 4 dUanv
annsavinlimssuarudAnitald uenanninaes
miwaieudeniiAtuitd sebimssumudAnitude
(Wararom Kanchanasamut and Praneet Pensi
2017;,nAAS 299 AIAT etal. 2554; @850
anauundu etal. 2561; 114 Berus 2559)

nsagukauazUselevlnliannnisine:
n1seenniainieinlug el
Lsavuvnusdan 2 srgmsldvindeuniadeuu
91N17 @111509zFr8nsEAuliAansaiey
Henlugurlanuu anvadaaglinssuanuiani
v af v v <) a1 o Y LY
Winddume dusnunadnediUaglunisdesiu
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