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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 exercise
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 (ABI). 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 writing in the air, for at least 30 minutes to exercise. All participants 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 circulating 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 patients in order to stimulate

feet blood circulation.

Keywords: Type 2 diabetes mellitus, Foot sensation, Ankle Brachial Index (ABI)
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7N 0.10

Fusuns 3 5.00 1 1.90

Wit 3 5.00 9 16.70

Fudn 7 11.70 14 25.90

LNWATNS, YN8 5 8.30 10 18.50

lsivsznauendn 25 41.70 15 27.80

Buq 17 28.30 5 9.30
anwauzguindiern Unf 37 61.70 27 50.00 0.40

\wu 10 16.70 11 20.40

a9 13 21.70 16 29.60
anwazguwindrede Unf 36 60.00 25 46.30 0.95

\wu 10 16.70 11 20.40

oY 14 23.30 18 33.30
mssuauEnui Unf 12 20.00 13 24.10 0.18
d199 goyde 190 10 16.70 7 13.00

qoude 2 90 23 38.30 15 27.80

qoyvde 3 90 12 20.00 13 2.10

qoyde 4 9n 3 5.00 6 11.10
mssuauEni Unf 9 15.00 6 11.10 0.06
drede goyde 190 20 33.30 15 27.80

qoyde 2 90 10 16.70 14 25.90

qoude 3 90 12 20.00 14 25.90

goude 4 90 9 15.00 5 9.30
Advtinisinaiisuvasvasaiion 0.84

, . (Mean + SD) 0.93+0.32 0.77+0.28

wasdudany v1U19971
Arawiinisinalisuvasviaaniian 0.74

(Mean + SD) 0.95+0.34 0.79+0.27

wasauUany vd1etne

*BMI: Body Mass Index (fwtisnania), Mean + SD: Anafe+audetuunnggiu
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P399 2 wansrafliannITisinsiSsuiieuAteieseninangunimeasia 3 9asa neldadia Two way mixed ANOVA

Aaus NHUAIVAN NHUNARDY p -value Two way mixed ANOVA

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

ABI* 971919921

nauNINAREY 0.87+0.32 0.97+0.35 0.09 SENINaNgu 2063.81 < 0.001
4 dUank 0.93+0.32 0.77+0.28 0.06 melungu (an) 6.74 0.001
12 e 0.91+0.28 1.04+0.27 0.01 Ufduiug nquraan 10.78 <0.001
ABI ¥119dne

flaun1snAaes 0.95+0.34 0.79+0.27 0.06 FEVINNgy 1807.07 < 0.001
2 \fieu 0.91+0.34 0.90+0.35 0.93 melungu (an) 5.25 0.02

6 \iiou 0.88+0.77 1.030.33 0.01 Ufduius ndaraa 18.05 <0.001

*ABI: Ankle Brachial Index, Mean + SD: Alaf+aiuleiuuanigiu

A1519% 3 LARINATLAAINNITIATIZRNSUT BB UARAY T8I NN ULAL UAIN1INAADIS 3 9131081 Ineldatif repeated measures ANOVA

AUl ABI* 1919971 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 119139 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
nAas  ABI 91919171 0.77£0.28 1.04+0.27 0.97+0.35  <0.001  -0.28(-0.40<-0.15))  <0.001 -0.20(-0.32-(-0.08)) <0.001 0.72(-0.06-0.20) 0.51
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: AladuzaIuleuuuanTg Iy
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91015199 2 WleSeufisunanis
NABOITENINNGUAIUANA Two-way mixed
ANOVA wu3188n5nasau (interaction effect)
seninguuaziadefii nvesriadeduiing
Inaiguveviaenidonunsdiulalsvesu1d19vI
98198 dedAyEdif (F2,112 = 2063.81; p < 0.001)
warildedAyn1atfvesdnSnavenguLazlIad
et Trvesadssulinslnaiouemanniden-
upsduUaNevnt N (F1,113 = 6.74; p = 0.001
uaw F2,112 = 10.78; p < 0.001 Aaid i) faewini
FATIziNanLLANsTBIARREA L UYIR
FENININGUAIY post hoc AIeadi Bonferroni R
WUITNSaaDs 2 e uaz 6 Weou Anadusull
nsluallsuresaonldonlasdiulalsvasutna
271 AANNUANEIOY WITEERYNNERR duvU
g8 WUINLBNENATIU (interaction effect) SE1IN4
nauuazreflinvesdadedainslvaiou
YpINaBALaeALAIEINUa1Y UATULANAIY

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

€

a a

UNeAiRveIBNTNAvDINGULAZLIRY
#o83YTnUBIALRAYRYINT VAL 8 UYDINa DN
@oalasE@IulaNev999191991 (F1,113 = 5.25; p

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

http://doi.org/.

915197 3 ngumaassiildsulusunsa
nseenitaenelagltmndsuntsdenalsend i
Aadsduiinisluaoureasndonwnsdiu
Uanevowinauiiiiaty agnafitudfyn1eadng
p < 0.05 WaiSsuileudl 3 taaaan fio sewinerow
MSN9IM NAAL15U 4 FUa way 12 §Uavi dau
¥19enUI Anededsinisinadsuvesvasn
@onuasdIulansiinuLmna19eg 19Tt AN
adf7 p < 0.05 WewFeuifisuiisewinsdoumsd
AU 12 dUa9i wag 4 dUavi AU 12 dUai U
Tnuanusanaesadssvinislvaiouves

nasnaldonunidiulateag9lisd Ay nai

-:4

7i p < 0.05 awSsuiisusewinneunisiiisu
AU 4 dUai
ngumuauilaulsunsunsoonings
nMewiluiunnsguduueseainiuiman
wut Aadesimsinadeureseendonuadin
Uanevesndransaestalyiiauunndnsog el
Feddaneadfi p < 0.05 ewFeudioudi 3
9291781 Al TENINNABUAITINTIN RaUD15U 4

&Uanid waz 12 dUasi

M990 4 LanIHaNIUTIUNMITUANNIANYR L ISENINNgUngY 3 931 Ingldatia Kruskal-wallis H test

Wi 0 v P- 4 fuasi P- 12 duan P-
dag | AUAN | NIAABY value AUAN | MIARBY value AUAN | VIAABY value
Und 12 13 Chi-square 24 29 Chi-square 30 41 Chi-
qoyde 190 10 7 =0.300 11 9 =2.802 8 7 square
o goude 2 90 23 15 df=1 16 12 df=1 13 4 =9.573
QQJL%EJ 390 12 13 P =0.584 5 a P =10.094 5 0 df=1
goude 4 0 3 6 4 0 2 P =0.002
Un# 9 6 Chi-square 23 23 Chi-square 35 a2 Chi-
qoude 190 20 15 = 6.876 13 16 =1.252 9 7 square
d1e | aeyde 2 90 10 14 df=1 16 11 df= 1 5 2 = 5.912
goyvde 3 90 12 14 P =0.090 2 q P =0.263 5 2 df=1
goyde 4 90 9 5 6 0 6 1 P =0015
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91N915°99 4 WawSeuiieuseninnguneasantasulusunsuniseaninanelagldvindsunisdenaseiniaiunguaivauilasulusinsuniseanindaniewin

Ui dumnesgufuvesrddnumanunuii witia 2 edimssuenuddniliunnaiuegeltedAyneadan p > .05 WellSeuidiauil 2 981 Ao serinnounis

L1590 VATV NVIMALYINU9EY (Chi-square = 0.300, df= 1, p = 0.584), (Chi-square = 6.876, df= 1, p = 0.090) AUAINU UATUSULITIN 4 UMY VAT VAL

W99 (Chi-square = 2.802, df= 1, p = 0.094), (Chi-square = 1.252, df= 1, p = 0.263) AUAHU ﬁauLﬁaLU?&JULﬁsmiz‘mfwﬂfcjm/]ﬂaaaﬁlﬁ%’u‘lﬂmﬂsumsaaﬂﬁwﬁqma

Tngldihdeunmisdenareniatungumuandilasulusunsuniseenmdinewinilufiidunnsgruduvesddnumaunud wims 2 fedinisfuanuidniunnsiaiu

pesiidud et p<.05 dlossudleuludUavid 12 (Chi-square = 9.573, df= 1, p= 0.002), (Chi-square = 5.912, df= 1, p = 0.015) a6y

o

M990 5 uansransiseuiisunsiuanuianvesvinanelungy 3 9aaaan Ineldaii Friedman test

Wisuiisuseglagldatia MacNemar’s test (P -value)

NGUAUAN NguUNAABY . .
NHUAIVAN NHUNAADY
whds  wan1sasae 12 0-4 0-12 4-12 0-4 0-12 4-12
0 4 o P- 0 4 12 P- @ ¢ ) ¢ @ ¢ @ ¢ ) ¢ o ¢
v s o, . @&um e e e e e duam  ddav ddam ddeny ddew ddew
dupny  duanvi P value dupnsi  dUmnt dUan value
i/
Uni 12 24 30 Chi- square 13 29 41 Chi-square  <0.001 <0.001 <0.001 0.002 0.002 0.241
goude 1 90 10 11 g  =18511 7 9 7 =57.015
¥ gy 2 9 23 16 13 df=2 15 12 4 df=2
gouide 3 90 12 5 5 P = <0.001 13 q 0 P = <0.001
goyde 4 9 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
goude 190 20 13 9 = 33.478 15 16 7 = 67.153
4 goude 2 90 10 16 5 df=2 14 11 2 df=2
gouide 3 90 12 2 5  P=<0001 14 4 2 P = <0.001
goude 4 90 9 6 6 5 0 1
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1N915199 5 wlardSeuisunelunnass
Alasuluswnsunisesnniaanielaeldindeu

oA o .

wiladonane1nim wudl In1sSuanuidniunneig

'
o o aaa

fusehefiteddnymneadafi p > 0.05 dewSsuidieu
7 3 929981 Ao sEUInEUNISETIN Hauw
4 dUanit Lagnaadsiy 12 dUani veuingneun
WazNg19918 (Chi-square = 57.015, df= 2, p = <
0.001), (Chi-square = 67.153, df= 2, p = < 0.001)
auddU wagnguauaudildsulsunsunisean
fr&aneiniluiiduninsgiuifveesaddn
WUy In1sfuanuianiunnsieiuegied
Hodfn1eadfiv p > 0.05 ewseudiouit 3
9291787 AB TENINNNDUAITIUITIN UAD15U 4
FUA warnaud19iy 12 §UA1198991919930
LAZLNU9EE (Chi-square = 18.511, df= 2p =
<0.001), (Chi-square = 33.478, df= 2, p = < 0.001)

AUAIPY

anuseNa
nauAuauilsTousuALadesviing
lyadsureaasndentasdiutatsnislungy W
3 ra1981 WU Sinsiasunlasesnisinaieu
Bonfiatusassing dunssuanuian wudnd
AMULANAITENINLINS LA oanAaINelULa?
a Fanwi udlwuinmsiumnuiandsundaade
W3suliieudl 4 &Uanitu 12 dUanv See1a9ziiin
nvanedadugu syeznatlunmsiduuimnuid
ANUALNUSADNTEUIUNTYINANUHITIA DAL DALAY
WANISAULATaITDItaDRLEaen (Al-Delaimy et al.
2004; Rattana Leelawattana et al.2006) %35 ®
omazAnnnUfisefidudeureanisiilsause s
u 7 1wy lesululafinguiliAnnszuiuniswen
vowdulufusuiuameihmagedmalidoyiuly
yeaudivasndenunsliaunsaiantinfilaegedl

UsganSnn whulusiunwenaundsvraonfdonagng
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41 9 Wunawu fezdwaliinvasadenfiuiay
#ludign venunilsawmmudaiinnuduiust
msinlsavaonidenunsiifivuinidndudaieadu
desananzihnaludengaassilivasniia
nilanazluaisulasinlunaenidenvuiaian
(Aboyans et al. 2008; Beckman, Creager, and
Libby 2002)

dmiungunnass ewSouliisuaads
agtinslvaisuresasndealasdiulatsnisly
nauita 3 9aee1 wuh Sinsnislnaisuvesmaon
Beaunsdulatsresinatusansing sniiu wh
Travdetuisuiiisusegluduaia 12 lainy
AYVINLANGNN0E1Y D19AEARAINNSTIonaasTAsaIu
Tngjadnvan Sedinsldnundevduresudneni
atfntes q sgudd Fstaelvinislnaeudendivi
P1arnIaliunnneiu dan1ssuanuian wudnd
ANuuanANluYzLInTuLareanmangliLad 4
a1t uslainuinnisuanuidnasundaaile
Wisuieudl 4 §Uansitu 12 dUaiauiiesiuiu
nguaIuAN Jsenaidululdinniseenidsnieuuy
THideumladonatsornieiio e 4 §Ua9 A
mmsav‘iﬂﬁmﬁ%’ummiﬁﬂﬁ“ﬁulé’ uenIINiHaves
mﬂmalﬁEJuLﬁamﬁasﬁuﬁdawaiﬁmﬁummiﬁnﬁ%uﬁw
(Wararom Kanchanasamut and Praneet Pensri
2017; bAAAS 29¥AIAN et al. 2554; @185AN

a1neuundu et al. 2561; aund Weus 2559)

nsagunanazUselevdanldannisinen:
n1seannideniesialudUaeiidu
lsatumuiledt 2 sensldivindeunisdoun

91n1f @unsafagIenseduliianisinaiou

v
Y = '

denludaurlanau Snvadstelinisfuaiuidnd

¥ dé’ < a0 v Y LY
whaduie suasilunaddediguieglunistesiu
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