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ABSTRACT

Aim: Neuropathy control and management is an objective in therapeutic
exercises prescribed for patients with Type 2 diabetic peripheral
neuropathy. We examined the effects of 12-week integrated exercises (IE)
on glycemic control and peripheral sensation criteria in patients with
diabetic neuropathy. Methods: Based on scores of MNSI, we assighed 40
patients into two equal paired random groups (control vs. IE). Pre and
post-tests were administered before and after three months of intervention
for 3 sessions per week with a time of 60 minutes in the first week and
gradually increased with the duration and volume of training to 90 minutes
in the final session.

Results: Repeated measures ANOVA showed no significant interaction
between FBS of the groups (P = .26), but significant interactions were
observed between the levels of 2 hrs pp G, 4 pm G, HbAlc, Diapason,
Monofilament, and Thermofeel in favor of the IE group (P <.05). Conclusion:
At the beginning of the IE, we used massage and foam roller to release pain,
and improve blood circulation as well as sensation in the neuropathic areas.
This may have helped the patients perform the aerobic and resistance
exercises more easily Therefore, better glycemic control and peripheral
sensation was achieved. Verification of the long-term effects of this training
strategy requires further study.

Published by Kharazmi University, Tehran, Iran. Copyright(c) The author(s) This is an open access article under e:
CC BY-NC license (https://creativecommons.org/licenses/by-nc/4.0/) DOI: 10.29252/jsmt.19.2.113

https://jsmt.khu.ac.ir/
\


https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0002-5397-1244
https://orcid.org/0000-0003-1459-8376
https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.22.5.9
https://ndea10.khu.ac.ir/jsmt/article-1-424-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22520708.1400.19.22.5.9 ]

VF oo FY 2 loud cobdjl 093 ¢ 59U g (ouij g b 43 g3

S29US 9 )9 b 30 g [@]

FOM-TAYO : Kig @I by YYOY—-Y-A 1 sl> b i

Homepage: https:/jsmt.khu.ac.ir

U (U359 Ol slowt (Haamo (> 8 JSos g (93 WE J 3T 53 (o ) 39 L DLy poi i 1Y il
0Ltz Olwd ol g [T el Jaade [HETT DLV 3 g [V (g5 0 a2

Q]ﬂ‘ LQL@—M‘ ndL@.Ml AK;JLMJ‘.:)'J} r)l; E) Lﬁ""\" C,.:.yj] 0SSl gfw‘ lejp- B qu ;":-M’I a}; ;‘;uJ.u k:,\:.lj:; Lg_/,:s: Al
Qlj.il ndL@.ﬂ.\al ‘QL@M\ a@.)«;ﬁg}j r).LO 9 u.».l.v CA.:JJJ aM.)«f}Lﬁ. c;le- 9 ‘;\AL-.Z wT aj)f )L:..'Z.J\J Y
U‘J’i‘ gQLg_wl ‘QLé.wl e&xlb‘&j)} (:}LG B g}""b C,.-.)JS a.,lg.;q‘:cv)w‘ QGJ> B J“"L"‘:' “-"':"'"I a); )L‘:'Jt;.»' Al

v.zolaktaf@spr.ui.ac.ir . BLSY g3 g 1J st ol $ii%

°.~“S’ gy e tdlie &

A4

i Yo Olyla (811 45 Conl Sloys by a7 53 ke 5 Sl ke 5 J S b g 4 INTSYEANT 22055 20T

o L . . . . VAN 5l g e,

. . . ) o L YYA4/A/YO @ 5 pds 50,0
ML..;.\.»J{ L] )l.gul.a‘]:-‘ Lf:’jj V-"'DJS ax)lzo b L;""’li‘) Q.'L;j)_,.' d‘)%&muﬁjdﬁ g Y

o g3l ki S 513 el sl Gt gles S 5s ekd i ol sk Jley £r OB Es (S slasly
a3 3BT gl (s ania 3 s T Olej b asia s ada Y e w4 e slo a3l e 5 iy 305 03 g5 ks (Bl Sl
o303 5l p 151 Ogaslile . s ploil SLL a3 4> 40 4 jed o 5 Do SIS L Ot o B2 A8 (Gl

Colu 93 05 a3 Js =P oY) st Lol 86 o 8 55 il 05 A3 5l 0Lis 6,155 gls
Jels sols b sa 5 5 ¢ Ol g ¢ 5300 ¢ a3 588 o S om0 s 2 0 A ¢ 26 51 g e (Y35 A sk 4 pean
e 5 Sbele 5l malr Sl e ST 55 16 xS ams GPv0) 5, Folr ned 058w blias wa VY sty 0l gt el
o gn Yozl ol 5 eslized Solgy g Gbla o 5 Slujiss ss 5 553 S8 gl olle 29 B IS iy el Sl
¢ q - . . s ) Sboos Obley Jase o 5 Sles
W}MSJ);SQ:’.‘J{L;{}M’f@‘j&\)f‘)@}w‘ﬁd‘}‘ﬁbgﬁL@-"“S°J‘~3 . . .
V) osbs 5 i b s Rasn . b
2l il alllae 4 5L o e sl cpl e Ll BT s Al ol 6 2 TSI YA(TY)

:tb.Jl

https://jsmt.khu.ac.ir/


https://orcid.org/0000-0002-5397-1244
https://orcid.org/0000-0002-5397-1244
https://orcid.org/0000-0003-1459-8376
https://orcid.org/0000-0003-1459-8376
https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.22.5.9
https://ndea10.khu.ac.ir/jsmt/article-1-424-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22520708.1400.19.22.5.9]

Aolio
g5 ol bl JS0 55 a5 3500 pasiie O A3 GBI oS Sl Slodizmny Sl (olo by Sola
Sadain o)l 50 4 | (ST plie SV 5 0558 (VL e olis (olew 53 (V) 50 s e 53 850 5 SO
5 Sas 5o el (sl OV (6 0dS W (eolaall OIS O o s Ol 5l ales
sl 5 a8 ol hls o mls S Camar Ao A JI0 LS a0 35 - G sl slen 5 Slas
Lo mds 00 oL ams o o8 ol (ST pbie Pl o5 050 g5 Sulis (V) dies 53 650 Sulis a4 D ol 3
Ble (Su5 S s S 4 Ol 53 g Sabs Sl e 5107 das e 55 el 53 a b gl 5 Shas
S8 0 ske TNV S i YoO) Jla 3 3m ge slasysl s b (8) 58 o )Lal (3lr 5 ol S o (S, slalie)
it bl 5 (8) dewy il 8 5o 00Y @ YoX e Jla U slaad ol 5 es s Colis 4 S Olgr ol 5o
Olspe b Jslas 8 35 203 8/8Y (Ol gl 53 s s Olan YO Jle 55 als Sl 0y bl 2518
o 55 58 Osdn ATV Comazr 5 Aoy VYN @ Ol ol 353 0 s i ((0) Gl 8 O £/ Comar
OLdie dops £y Pl a8 Conl Culis ke Ly (25050 0 il S S by Sliass (0 Al Rl YT
Sloos (V) os8 2 olew cnl 4l el 5 o> b2 L 0T g 5 S e 1S3 1) 55 80 Sulis
55 e a5 L 53 oS Aas o 13 30 Co 1) a1 il lgtend 5 00 (Kol 1l
Oolite 58 o pm o in S5 e obs Sl 5 Ol SIS oo 55 ilsee 2l Sl allss S s ae LI
I e N SR N P PWEUR ) SV R E RN L N R W RRRI
S 3l oo e SYL ble G 4 lames (1) a5 Shas S Gl pnae BUl ol iy o 50 5 O
e e 3 Shes s Pl s 4 oS ol Cansy S Dttt 5 S o el bs Shs s ol palks
o Sl aans s U S s 5 b 55 i nl SLeMbl ol mie T s s 4 (5 S e e
S5 & Woge 331 53 S e i e b e S slaslitle o sast 4y i ol 5 &S s as
o 353 B3k o8 G 5l Slae 4 0 pd e e SUT sl o ) (Ll sT g 25 L 5 O

38 o 3 Gl (ponds S e S 53 oS (Gl oS e
dgres 5 Lok 53 (S5 5 00 055w Oism Oz 20158 3 Sl @ Obdie «ols (olew 4 iy J>1 50 5o
e O Q) dias e I sl Ses oS Wls ol b o5t s oJsl pds e OB 5 2alS
Sl V0 1y Sals Slisy s o Ollan isbias 05l Jlazm) ol 5 0l s 5y 3 2alS Sty Ldos

1. Metabolic disorders
2. Distal Symmetrical Neuropathy (DSN)
3. Diabetic Poly Neuropathy (DPN )

https://jsmt.khu.ac.ir/


https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.22.5.9
https://ndea10.khu.ac.ir/jsmt/article-1-424-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22520708.1400.19.22.5.9]

VF oo FY 2 loud cobdjl 093 ¢ 59U g (ouij g b 43 g3

DAL s a5 s iy (0) s e 21530 s OF 53 o s VA s b e 313155 o ¥ 51 sy e e
S IO 5o 5 60 Shes ol JalS 4 e b aoee Sl 4O Ol 53 des e
el 2l Shass 5l AU dals SV (55 Sladllae ot slgla s 358 T S5 &, sledlasd sl
s A 5l Sl S5 kS lalllas e () =18) W3 S o 1 s ey ol 3 IOt 3 5 8 ol
Sl eslizal lze o358l 1 0-1Y) W3l (oless ol il Lolss 51 b L35 e 555 oS Conlg] S5 CiS
s bakly oo bl itlodd dne 55 4 55 6 5 Cubis o)l b o e 5 J 08 Gl S S 5 0505
ol 38 g o il Ceglie 5 g Sl L3550 Ol el i sledd rl;..ﬂ oS Ol B35 by Sy (ol
O3l st CalS G ogie L3550 O iy Sldlae 53 (VA) 58 e ubs sl 8l s sl el ol
S ol opl 51 S s ol w4, )8 a4 b Shss s Obles o3 Jolas O35 e b 4
Olusi (sl Oloy by oilias 8 O zman Jals 0 by e sla ol 2 ol anldly L3555 Ol el
Sl el &S Llesls Ol Olallae & 0 (V) Aisy s | Ooldl st g Jslad 4 atsly ot 4 slazel (2
Sl 0ls o158 cpimman (VA=) W5 e 3535 0 Oblew opl 5, Shes 5 Jales s (6 2d 35 SL05 = Joles
S s ol (YY) s o o5 1 Oller 0l (S5 kS by Dol o5 1 5 Sas (s5l50 Dl e
Ul CS o e Ol 5 b s 353 5 Kpd e Sy 5B sl solew S ey 5 Ol CBIS L abs Ol
sl 31 8 el 5L Ol il Sl S oa e LT 511 il L 5 63l Jpame Sl o planil 5 03l
i e ool s gl el Slallle 5o a8l GO pla s sddo ) (gl (b 5o sl OIS
Ol & oo Slsss O Al T SLsss Goolse a5 b Klss 55 Olslens s sl 5 0o yed 51 oo
Sl 5k 0313 OLE3 Y Ko 53 S n olor osnn [ 3005 1 Do Vil 551 o oy 515 S o g Sy
S | e 4 opl el (S 680 b S 20l s S phas phls el Sagr s S

AP =2 BN

o

" 5 (S o) S g i 3aud)

GW s Cullad ac

o g s

9503 S 6 ey 4 0T 08 S K 8s 5 Slass s Cibs Came s 2 ) S

https://jsmt.khu.ac.ir/


https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.22.5.9
https://ndea10.khu.ac.ir/jsmt/article-1-424-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22520708.1400.19.22.5.9]

Slr S e GOl Bios S 258 p oS Jpeme ssb 4 p 8 ol s Sy e s S J o
Sy ol b dT0) XS o Jlatiy | o ol 5 dalsd (TE-YY) WEL 3 65 s 055 A3 505 e
93 ¢ Iobs ok (s prels a5 ed BB Ohlen nl Gl ol 4 SOlsr Fos S mdie b
5 a8 llanil (Slas 5 sle el a3 U S e el ge L Do (s51sm 2 oM Mo il Sl e L
G il 2l 6l il o slgnioy AL il 5 ys 55 1) lae eas Sales 5 sl o Sdlae colizad
s Sy e 8T (Y WS Sleys gasb p s 5 1y eslie Sl el Camle Jol gla jals
fplmndl 57 gl Jlad TS EILAL sl lala, Sl ler bl Sl e (el Gla i 45 Sl Aies

.(YV) J.aleu'l.:.;‘d?Mr«—Mﬁmm)ca)ﬂ‘qw\sﬁj;ﬂdjﬁg%;A{.U\j.:.gl}.l..il{

Sl eis osb a L Sl sl UK 3l @Y LTt = Jhe i o Slas s Olles b el 5o
Do ST 65015 or o STl gl e 038 Gda sl ey STY Bl 13 Gta (o 08 sali
5ol B sl LT ol Ll Sligss b abs sl alen 35,5 sl STl sl ey
Gz 53 L Sas aslsl ke 5on b w5 asl 355 55y 5 e 2gxs pde o o a5 Sl dal g 0SS
IS Slge 3 o el ST Dl pes s 5 s5lale 355 5 OE £33 a5 355 (S3lula, Sy aS Lyt

el Sl s
Sl ol oS melr o el SO0 S ml Sl e S L Al 534S 50l il iz ol 5o
Sopte ) Shoost mbs Ohle ol OKLe g do 4 U el o3 508 S 5 NASM by a3 L 1) 5158
ol el sl d Sop Ja555 b 3131 a8 L5 Ol Sl el & ol a5 (Dl jed b 534S
O Gl 51 s ims plomil e 53 S 018 5 ol Sl 4 5L Ok 5 s Spp0 4 5 S
251 ey plss 463 (L 18) 0 13 J S Satls g sdins pelr Dl el i VY 36 S o
5 QWIS s 0s3kbs e 05030 7 ame e e lE w5 (SIS sl e Lasle 5 s A3

g andllas e s 65 s SUsss Obbes b (Jd e 5

4. National Academy of Sports Medicine (NASM)
5. Self- myofascial release

6. Lengthening

7. Activation

8. Integration

9. glycemic control criteria

10. peripheral sensation
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11. participants
12. Control and experimental groups
13. Drop off
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14. Fast blood sugar

15. Two- Hour Postprandial Glucose
16. 4pm glucose test

17. Hemoglobin Alc test

18. monofilament

19. 128-Hz tuning fork

20. dorsum of the great toe

21. Thermo feel
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