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ABSTRACT

Background and Aim: Restless leg syndrome (RLS) is one of the most common
complications of hemodialysis patients. Transcutaneous electrical nerve stimulation (TENS)
may affect RLS by reducing pain and increasing blood supply and oxygen supply. The
present study was conducted to determine the effect of electrical nerve stimulation through the
skin on the severity of restless leg syndrome in hemodialysis patients.

Materials and Methods: This clinical trial study was conducted on 60 patients undergoing
hemodialysis treatment in the dialysis department of Vasei Sabzevar and Imam Khomeini
Esfrain Hospitals, from December of 2022 to March 2023. The participants were randomly
selected in two intervention (30 people) and control groups (30 people). TENS was used with
a frequency of 100 Hz in the intervention group and 20 Hz in the control group. The severity
of RLS was measured before and after intervention using the RLS questionnaire in two
groups. Data analysis was done using SPSS 22 and statistical tests (independent t, paired t-
test, and chi-square).

Results: After the intervention, the severity of RLS in the intervention and control groups
was 13.93+2.56 and 17.63+3.30, respectively, and the independent t-test showed a significant
difference (p=0.001).

Conclusion: The results of this study showed that the use of TENS is effective in relieving of
RLS in hemodialysis patients, so it can be used as a complementary method in the treatment
of hemodialysis patients.

Keywords: Restless Legs Syndrome, Transcutaneous Electrical Nerve Stimulation,
Hemodialysis

Received: July 15, 2023 Accepted: Sep 18, 2023

How to cite the article: Abolfazl Kalmishi, Ali Abedi, Katayoun Samadi, HamidReza Shorak , Mostafa
Rad. Investigating The Effect of Transcutaneous Electrical Nerve Stimulation on The Severity of Restless
Legs Syndrome in Hemodialysis Patients. STKU 2024;29(4):49-58.

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access
article distributed under the terms of the Creative Commons Attribution-NonCommercial License 4.0
(CCBYNC), where it is permissible to download, share, remix, transform, and buildup the work provided it is
properly cited. The work cannot be used commercially without permission from the journal


https://orcid.org/0000-0002-4485-9074
https://orcid.org/0000-0002-5706-6938
https://orcid.org/0000-0002-4045-3552
https://orcid.org/0000-0002-9256-6946
mailto:mostafa1372@yahoo.com
mailto:mostafarad633@yahoo.com
https://orcid.org/0000-0002-8590-5348
http://dx.doi.org/10.61186/sjku.29.4.49
https://sjku.muk.ac.ir/article-1-7920-en.html

[ Downloaded from sku.muk.ac.ir on 2025-12-21 ]

[ DOI: 10.61186/5ku.29.4.49 ]

I€9-0A/NEe LT g jg0 /7 @ § Cuny 3)gs / Olws)S 3b)y eole olEils (ke alas

Ol ylow 39 515 (3 Sl Py DN 9 Cawgd B 3b 3 s (S SIS 5 il (o y
S b go

2ol Al T 4l Lo yus (e Gl sl e ¢ haols” Ladllgy!

“QRY S ST Ol g e g e (S el ol ¢ glole 5 (5l s 0utSCLIlS ¢ smdils Sl 4iaS (S 3k 05 8 ()l wlid )87 (g smmiils.)
FEAD—« v+ Y—rvns

G YOV S PAYA S ST 0l 6oy e o Sl Ol = S poke ol ¢ glole 5 (65l s 0 dST8INs (§ 4l 3 05 8 ¢ o0

e YoF FO-YOOY lS A0l e Ol s (S p e oRsils ¢l Ol oy ¢ (K 5 0188015 ¢ Jols w)f (S5 okl ¥

e YAYOFFAFS S SOl el ol Sleys (Bl Sledst 0S5 (bl 0SS ¢ oo sas Cblg 05 S (65 ) smay! skl F
SFFVATVE 0 (e oy ) 00l 5l o la o (S5 pske o&s Oldzdle St Silados 550 ¢ globe 5 (gl 2K (gl 3 05 8 SLtils D
OFFA-ABA =+« Y= v oo i Sl us” amostafarad633@yahoo.com S s 2SI oy ¢+ 0

o

s (S S S L (o 3 pen S Ol G20155 ol 5 S RLS) 1k by i 18U § dime
asdllas L azils 56 RLS )5 Wig Sloy 0581 5 Slo e all oy gals L Yl (TENS) coy 5 b 5l
o il (g5l 5 e Osla 53 1B Sl ki Dy Sy o b ) e (SO SIS o 1 e e Ll
oy Ol slen U5 Jie 55 U5 gen b Oy o lew £0 g9) » Il olsTLIS adllas ol i (595 § g0
ssb a5 Ol s 53 s 4 OB ST Sl s el VFr Y Jle il 6 ole 3T 51 bl et plal 5 515
05,5 33 5oV L8 B LTENS S SO0k o il oo (i ¥0) J xS 5 Qi ¥) detlieog 5 55 55 bolas
35 33 RLS woliiiw , 31 oslizal b el (gl 21 51w 5 b ¢ RLS o i oslinal J 287 05,5 55 58 Yo 5 0037
S5 95 5 e Jime () LT sl0sa3T 5 SPSS22 11 o 5 5l eslizal L laosls ot 4 s S S8 ekl ey S
A plnil (35Sl

S 3 g WISYEYYs 5 WAVEY /08 5 5 4 x5 5 dstlie 09,8 s alstlbe 31 e e b p o Dol b,.i;u ‘yasl
(P=0.02) 515 0las 1 (g ls gmn CoMastl Jituws 5 (55T O 9a3T

2 S ot Db gy G b 3l cas (SIS B S eslined oS sl L ol anlllas s 1S R
13 eslisl 5550 (653U e Olslay Ol 53 JoSo 5 65 Olsie 4 0155 oo cnl s el 50 (653 50 Ol sley 53 )3
sl

5020 oy 32 b Sl s (S SIS o 15 sl i HS AT Slals

VRIS do VB Y/PIAA: g a-Dhal VEY/F/YE tdlis J s s


mailto:mostafarad633@yahoo.com
http://dx.doi.org/10.61186/sjku.29.4.49
https://sjku.muk.ac.ir/article-1-7920-en.html

[ Downloaded from sku.muk.ac.ir on 2025-12-21 ]

[ DOI: 10.61186/5ku.29.4.49 ]

Ol sy bbaos

iy JaS 55 0328 55k« s 5 TENS
adlas ;3 & (b @ .5,8 o)l 5 eslizal 5y 50 $STUs s
S ol s rab Oty 205 S0 5s s ) ol
ol s el e Ol By opl V)l s g
LS TENS reilSe 0Nl o 5 oisd
353 @lo3lsys JS o5 el (s el el
s b TENS & Sppo ply 038 o0 s
03153 Sl v ke K5 mae lawd,
C ogbaiy) b 20 plal Soh 5 o
s S b 65l dlb LTENS s 4 35 s
353 Sl o 3 0k 355 JUit 51 sile & 55 OlysT
Sl 35 2l g55 » TENS 56 .(A)s5d oo slew
gm\&»fgt{TEngw&d\p‘@u.Lw
s (Endorphin) ou sk )5 il 35T o
G330 xS g3 oS 35k L JUSI P 4 LS 5
gaain, TENS S0 0L > ()bl e
S 5 4y 48 A e Jb 1y 6ok 0T Slacl
53 o L odyslT ola) b s FLo (g)lge Slasl

O3 58 o0 ot
ST Coda b gl andlas s (YVF) 0L 5 15k
Cov (gl olis o 555 4 D Ol IS, S5 S
5 ks Ol O e 1> 51 ey TENS L 0l s
b 5 (S S 3ol sl TENS &7 wsls Ol
@ ol sl &K o L(VF) 558 35 2l 5 (gl
O Ol il Bl Wil ols ol L TENS
OF ladshe & i Sly05eST 5 2lgs) slapll
Ll b oldl ol 3 4y oodte o 55b 4 L1y o0 (15
5 e bug gl adles (10) AS o ¢SS amale
55 2l ;3 TENS 1 o)y a0 a8 (YVF) 0, K6a
n e 3l Olis W SSL ol Cow O e
> s OLL 3l dm Csle YF 5 55 ol 5 SLS!
bl B 5 s s Sslize 05,8 55 o skl
adlas 53 (Y2 ¥0) 0L 5 Law ST .(19)3 53 & glize

ﬁgﬁju‘{@«f&fﬁ;w&ww@updl

.

doio
Ol 53 Sloys Sl Bs) pimls 3 (K sbases
L Obeys Cow Olylew (V) a8 o0 ol sl 4 Mane
Sl Sal wle ez oolse s Ysans U3 san
ok 5353 50 5 856 (s Cal S akS:.‘o'- WO~
(Y)L s o (Restless leg syndrome) i 3 o sl
Yo om dbsses L Oy S Ohley 03 RLS 452
35 LS 3 e mEIs ol 0dd )18 A3 A b
it Sl 53 58 5 s s il e sl
Olslag 53 podir pl g nd (FILEL oo i cpl (33le
wadlos ¢S5y (Vg oo i olgsl d> e g 5dS
o Sldlas 5 5 s 31 kS il S 5 esl Ll Bl
ol oley bl Jlo 511 Loyl 51 A6 T B
A e Sl ot il e (F0)Lles
5SSl o (e e Ll Gl a LSl e
A3 obew opl Jo alax 1 T 03 SSTU
It 5 oy ol VL f 0l 4 a5 () las &
5 eiS 6, K Sl (g3l sen Ollen ol
o 3 Sl 53 ege s Olse 4 LU RLS sl

W)5,8 15 0l yles
AL o oala e s s Olys Jula RLS 0leys
o r‘v\;‘ ol (o p o ol Sdd aST (g3, 48 o
Lol & Sl o)l 53 (Jg 355 ool plasil Ole 61
Wl ol ol s o Oles ol JDs]
oslizel 5L (IUE oISl s
Gl ol sl Sul 4 4 L A)s s
ol obeys sl k_;é\,awcu\})\:\):}; P sl
vii}gybaw.m,&,,u,,aL;La,\)Jngp.uw
Olys gl igy a3 Q)Cwl i30S
@8 )5 g sy 3l s Jl ys &S gl e
Ces B ) e S S

Transcutaneous Electrical nerve stimulation
(3)iL » (TENS)

1 LT g jgs / @5 g Cuny 8)9s / OLEw)S b}y eole olAls (ke alas


http://dx.doi.org/10.61186/sjku.29.4.49
https://sjku.muk.ac.ir/article-1-7920-en.html

[ Downloaded from sku.muk.ac.ir on 2025-12-21 ]

[ DOI: 10.61186/5ku.29.4.49 ]

G383 W36 Ly OP

JiS slers S 5 (WU F s S a8l
= awbme (Gl LA Bolal jenad sl g
plrl 058 5 55 5D & sa) e b S5kl andllas 45 505
'cwg,;o,uzguub@)@u};ﬁj\m,u
G L1505 Sl eslizal L1 4305 om0 8 33 55 Oles
b s L &S WS a5 OF sluws 4 Power
Ao ysTp 8 g Gse e i Ol (B35
S 05 8 s ¥ 5 S 05 8 00 Y S
o ol sl Jels andllas @ 5555 sl las s &
s el p OlAe sl et 4 Sl (Ll VA-VD
Sl ool p llas &S5 st 5 sl 65leb!
bl L Se =S Llae b ot (Ml o ol
B oS Al Sy 53 (reb b el L ol e
L eidle tis b gy, daly 0 > L Asli b (e
22 e LA L gy el OS5 e b ol 2l
SE S GV oo S STl o 5 5 (G b s
COlsy 5 Slasl $iley 4l s pde casliin oyl
ple 5 Sy B Gb Soe Glsilen s pde
L Oljer Lli ole Olpje 50 Ol 420
4335 pde (slaslne 35 @i d& ol ¥ b 55 (GIlssen
@28 ol ¥ ;s RLS 5 8 Cus 15y &jle anllla
lagls Sheslimal daly 53 Shay s 9 S50 a5 5y
5 ot phT (Sl Ao (@i ds bl LS
potw ol Oleys sl Ses s AL A Gl
bogle pay ple Sl eslinul a8 s g3 b o
ww&?@ﬁdu)g&ﬁﬁufouu,;&&
plonil e 3 Ger alsl 4 Hles bl ple ol

5ok D8 5 anlllas
Sl Camar wiliin, Jold eesls 6,5T5 8 15
WS S (AL (sl (5la § 8 (o (o)
Condy (S5 05 3 ¢ Jrd o 5y (o
Jsb Gdls Ol Ode OIS 3 slass 5 Ol = (ool
Madl o s,llal aaliin 5 (and> 2 s SJLs O
Leg (W) IRLSS .55 (IRLSS) i35 sl oot

Ol 5 sl plowil 1 5135k B3 1k b pydiw  Slule
03,5 4 o (G128 O 5 o5 035 53 o ol
JB 2l LAy b pydie Glube 5 2555) amlie
o5l adox 31 Ul lyls TENS.(\W)Cils g 5
SAlS (il asyle pall OlS eSS 0s
O3 @0 & Oghe 5 O ST S HL O s
3 sy o 93 olas 03,5 ool e sl
bl 5 S8 Ol il Joo S50 1 slgileys S0
Lol Ol wls (ONLL e joal, SHuas
058 5 055 O SRl edd S5 o udlS
sl oS ¢SS RLS 550 53 Ll TENS o Sl
S Gosb aasls WS S 5,05 TENS Sl eslal
OV9)5 503 03lazal OT 51 015 o0 55 018l Ollew 53 =
sds skt 355 53 TENS J1 o ploil (slays,0 53
£t S35 2 TENS I 5 (63500 Olalllas Sy ol
4 o ) e o2 OT 5 Sl o plail a0 b
B p s A SY e Sl oS
2Apl 5 SO RLS ol 4 e LI ol 43S
25 s Sl Ao ges Oloys Cou Olley CNSCEs
o il Gl podin ol Oleys Hskaiea iy slag)ls
Wle gals b gla bay Sl ealinal pl by by o s
I LBl e pydiw ool Db el Ses TENS
SN S o5 B ey Sa L Sl sy
2 A Sl poke DAE L Sy G b ) e

A ol (6 5L sen Ol ey

by 59y 93lg0
Ohlew 53 (Bobas b olsT L8 &) s 4 anlllae oyl
Obwjlay & oS axl e adS” peje olu)l 4 Sl
VOV Dl s cplyil (o)) snst plal 5 Sl 5 nls
Al el (Lawl OLL b (63 lal 5D anle aw o3L s
dorly Olles L8 #0 Jrag opl s 0B ST oSk
b ped s 53 Sl eolital b S Ly Ll 2

Sl sk 5l ealmal by bl 5555 Glajlas 4wy

NI LT § jgs / @5 § Cuny 2)s / Olw)S 0y eole sl (alc alss


http://dx.doi.org/10.61186/sjku.29.4.49
https://sjku.muk.ac.ir/article-1-7920-en.html

[ Downloaded from sku.muk.ac.ir on 2025-12-21 ]

[ DOI: 10.61186/5ku.29.4.49 ]

oW sy (blos

Jde Jbg dUS 55 TENS o&ews 1 8 35,
Gy 1y oy s eslizal ol st le Reck [ 5 e
om laabie 53 Can gy o) 5 e Slaah o 5 Lo
S ol pan SIS 51 e g 30305 cddiosls )3 e U 55
L eslizal b 3y S Ok oS 5 (550K
Ol 4 s plowl 5wy 4ids ¥+ TENS o8ws
35 b sl Iadoes dlstlls OLL 31y .00 AS Juaze
Ol 6 gy dlstlte dd JoSS I 287 5 04037 05 8 55
S es s laasls s e il Jsl Kimssy Lawy
o oLl b 05037 dbwy 5 s SPSS 25
b 05057 5 Ol Slmil 5 oSl ¢ Slsl 3 o5
ot S S rss § e el (bl
B 5058 53 amlin 1) IS S G
Joe (Jab e olos ¢ 58 e (o Sla pke
L R R
940 3y (U1 8 slaw 5 Ol (oalal Cuns g
P BTNV P S S SRCI gp J R N
Sl (b ST g 5 s ol S w g
U g g Ny S pslke o8l N a8 )
<l ,s (IR MEDSAB REC.1401.013) &y
5 Gl @S oL 5 men ol 035
o35 cabys (IRCT2015102824769N1) o5
el ok dt SWET ol Osley ples 51 5
Oyl & 5 dior ool med g Ohley 4 addllas ol
WalS DLyl DMl S 4 e esls bl Olibl

.Jﬁ-\.abﬁ-dibfu

& bl
YA 5 Jle W G FY s e 313 ST e el
35 OLis gl 5 05 & (LOVN) ¥ 55,0 &5 (FVI/Y)
oy A ISy dlle 08 53 sl e o Kke
ol 05057 35 o OAAVEANVD 5 Jls DA/ALF/AF
05,5 55 3 oy 5311y (ols gme sl Jiee g
385 5 5 Sl I8 gla O ga3T = (P=+/08) 5l ol

Yoo b 5o 53 b ot addlan Jhadlon 05 8
90 Skl Blas) Conl il F I3 Ve Jols 5 o1 b
(o e WY it pydiw v= Ve = 5 Fr ST
e ST Ola YY-Fr 5 Ll p o YY)
A Gl potin aelidin gL LA (UEL (oo
sor s A b ot Mlow o8 s
A3 8 el /AT L5 S ST 5l oslinl b 5 43 513
05,5 Sllas 53 csliin s cpl 2lsy cmmmen LA
VY (Sen 3l o3l b 13 sl p ok ol
ol bl ol adlas 5 LOA)Cwl 03 S
GWT o b 5 (9503 (Slaen gy Sl eslizal b asliin

el Sy VO Ly S
b5 sen Ol yle Low 5 IRLSS asliin ; andllas oy 55
3l sl Gy eSS 5 (68 wes Al B h eSS
ol adllae ol > Ul Saass buy Ol 5,55
¥ 5V 0,00 a8 Shle chaliion  JeaST 51 g -
casdllae 4 2555 Ll d Sl Sjpe 3 dinged S
b Soge 53 5 S Supy by e jaeiie by
Caldy g i 3,15 andllae 4 (K85 Lo g (6 5le
SVl s Al e 3 5 S OUT 1 AT b
L TENS S0 ob o s o 0T K18 gas
Sl 5 09057 038 Olslan slp 5a Vv W3
05,5 Ollew &l 5,2 Y LW 5L TENS S S
2350l 86 Doy wis 55 Cup Y e 4 J 1S
4 (U 93) Lasg sSJNdd oslitul 4235 Yo Sde ) a0
2L U5l on gladkais 5 dal) b el lesl
sl s M &S osb 4l (o fooy b Sy s
i 5o b YL @ pgs (s U 5 L ol o
o J5 08 a5 W15 slage 0L Sl ey Olles
Iy 55 Jseme Oloys s 5 93 2 . (VO)LAE Jaaze 4l
Ly ds a0 LOT lp s jewsae bug o
o5 3 8 558 e el 5 505 S3L )3 595 o S
plsil 5 my AT 555 03 e s TENS oKaws

33 Slaad i JSS Ol by ol Al

1 LT g jgs / @5 g Cuny 8)9s / OLEw)S b}y eole olAls (ke alas


http://dx.doi.org/10.61186/sjku.29.4.49
https://sjku.muk.ac.ir/article-1-7920-en.html

[ Downloaded from sku.muk.ac.ir on 2025-12-21 ]

[ DOI: 10.61186/5ku.29.4.49 ]

G383 W36 Ly OK

SIS ges sla Sis i 5les 8 53 o8 sls 0l a8

O et S5 9 JaU Ly (i LS

(P>+/40) 51w Ol 1) yls sre (olT sl (galas
(Y Jsus)
Condy 3 ol Candy (T 5 e Golew ¢ Jab

JAS 9 4T 09 5 O A1 TSI T 900 G T 9 ) J9u

P-value IS 65 8 NEINVIYN ¢ e
(Ao yd) slaws (o y3) sl
“/FY V& (OF¥/Y) Y (YY) 5,0 o
5l 8 \F (F2/V) VY (08/V) B}
J\F Y () Y () Spme el Conss
b YY (V¥/¥) @) Jabs
V(YY) Y ¢1v) o g
JNF \A\%2%) @) syls nd 3
ud v (YY¥/Y) Y (/) EYIRY
/Y4 V0 (0/+) W (rEY) A S o
SsSal g8 V0 B/ \RXCarip) sy
A \VF(F/V) V7 (O¥/Y) R P SN
e §(Ye/0) a(r) s
F(Ye/) Y (\ere) oo
£ (YY) Y (5/Y) SV el
+/AY VY (Fe/0) VE (F9/V) s als Jas
o (V&) o (\#/NV) K8y
o §(Ye/) b (\&/Y) ST
£ () Y 5/V) die, 87
Y (o) \\vap a5l
A 4 (/) Vo (rYY) I e 6 oles
b Vo (P v (Y¥/¥) Ryt
£ OV F(Y/4) Sabs
v (Y¥/Y) v (Y¥/Y) 50 Hlis
b
V4 VA (Fe/0) V4 (5YY) 5,05 T
S5l gl VY (Fe/0) VY (FPY) R
e EVARY F O A (Y2IY) S Ol Crd
Y& (A#/V) YY (VYY) S5
A WV (0%/Y) VA (84/4) Cand -3
255l s WY (FYY) VY (Fe/0) Lo ge sl

NI LT § jgs / @5 § Cuny 2)s / Olw)S 0y eole sl (alc alss


http://dx.doi.org/10.61186/sjku.29.4.49
https://sjku.muk.ac.ir/article-1-7920-en.html

[ Downloaded from sku.muk.ac.ir on 2025-12-21 ]

[ DOI: 10.61186/5ku.29.4.49 ]

00 sl hhuos

SOl gy le @l gluly 53 5SSy sl
ol Olis 8 0LKes 5 Gble bw g odd plow! axlllas
(ap ¥l e ol Al a5 JSRLS o 0
o) Vs edalie 05 5 53 8 )3 (gls gae LoD
Gk 3 mas (SIS s e O
s el Ol 13 slal podkin Sks Sy
o 4 S (Y 0L 5 Law ST andlas =t
4 (TENS) vy o) 5l cnas S S &S o0 30
el s G5 b OT awlis 5 228 O > ol es
3l OLES 595 03,5 (g 1 0L OB Sl s Sy p ot
S O ol e 4 TENS  Cows &8 Jlhley o7
S3as 5 Sble 038 55 & Shlen b anlie 55 sy
Olas Sl b ok DS 53 g s SIS WIgRIEPY
oy ml LG8 Sy ml ol (V)L
AN S o ey (o 4 5 Sl pen Sl
Sl ke b Al ey b ) cae
AL sl 3T Ibssen b Ob)s Cow Osles Sy
wop 4 (Y2YY) O 5 Jéjii> andlboe s
r)bgmﬁ@u)gTENS,wusduu;)'”,;i:
313 Ol gl sy Bl 13 S 3 130 b
oS 5 S s s 5l Oler S a8 o
G503 3 45 S IS 05 8 4 Coed i S 0 e3linl
35 s BB eosp L3S e eslimal 2iS gla
AU 6 ekadilis & (Y)dzdls Has gl podtiw Dl
AL R Sl e 3 5 53 o5 Jle]
SEO¥) 0L 5 (6 5 0 andllan 53 Sl 4 Sulie
Sl podie WMo s 53 Ol bty S
Sl ol oy 3 IUs gan L Oleys Cowd Oley 53 L1 3 o
Olge b 0 Obr SRIBIL B0 Jlt Js
Sl GRIFIL e o A (o a4 (V) il es S
OB e gl p i 1Al 55 L 4 Gl O3S

ASL adls

Cg> (Shapiro-Wilk) S g5 0l 05057 51 Izl
Ol 09031 ol ks oslizal oS s osls 2le i )y
Ose3T s (P>0/00) il o Jluj o 031> 55 ol
SL ok ks oje 5 Kbe & 5ls O Jhes (S
e ST Ol dstlde 1 S s 8 55 o LA
ool Al 51 e Js (P=1/#9) Sl sy (s ls
Jader) P2/ ) 590 s gme (g bT Ll 51 Codlast|
Y

s 0L sy $ 0T AsS 05 amlie o
e sl & e 1 e Sl Sb sk o8 SO
53 sl o P=v/end) dsle 1 LS 51 ST (g ls
poi o pod 0 g3l Sheslizal b J 28705 8 55 Sl
Sl3 (fre Dol alstle Sl e o el b |3 55 ) by
(Y Jya) (P=v/¥Y) cslw

095 33 3l R (Sl paNww DAl (Sl dug o :Y Jour
(n=F+) dlow Sl 3lom g L8 f s g ddsloe

L P O VS R o
value (025+) (025+)
Ol Kile Ol it Sl
Dlra Dlna

g \W/YEAY08 WEF /Y o35

PIEARW

VLN WL WAEVY/FD o35

N

YS! *v /99 P-

value

i 57 03 S

&

S
s (S AN S 5 U (s S L s ol
Obles 3 L3 (o Y podr D Ly G b
Sy L s =l sls Olas c:l:.; A (\:u‘ sz';JLiJ}a.ﬁ
ki S Sl il g BB b e )
b Lo S 5o Sl s s 2alS 1 LlLas sl

e sy (‘)u\fw R (J,ﬁf 05;) S Y oy

1 LT g jgs / @5 g Cuny 8)9s / OLEw)S b}y eole olAls (ke alas


http://dx.doi.org/10.61186/sjku.29.4.49
https://sjku.muk.ac.ir/article-1-7920-en.html

[ Downloaded from sku.muk.ac.ir on 2025-12-21 ]

[ DOI: 10.61186/5ku.29.4.49 ]

G383 WG Ly OY

S5 womd
S s gy Sl eslizul & sl Ol sl addlas =
@ S ok D Sy b Sl e (S S
IS Lo lpls (il e 5l sen Olles )3 18
Gao 9 S s ol S psme Slss b i)
SR RS S Sl o)l sk s el b
Sl Soloy ) Lo (25158 51 &S 15 (o sl et
osluc o 9,5 b (el 55, TENS plosil .3 sa 03lizl
S lde O gllasl 5 e ladily g Lo5lse S Sl g
woarg boosd e olgly )l el 4 (gl
S Wl g9y p Olalllae ¢ tags &S Sl Cusgdome
s sl 3 B wle ol osdhe 5,8 Sy b

S B s 2ssm 0T Slalllae

EILSECE R o)
oo oB il o pan Jliios b 518 S dlis )
IR MEDSAB ) ol oS U lsjmw S iy
IRCT 4 <\ , 5 (REC.1401.013
S ae¥ st o ARCT2015102824769N1)
L 5 3l camlan ol 08 iy 55 1 plaSiomn 457 Sl

e ol sl gl e ol & s
é_‘;'ﬂ‘ (:}19 oK.iJ‘J GQA}}_{ g:,g}lx,e)\ 41:_.,.},.,‘.,\_,,\,)\,,\,
3 s e Ol s sen 23w Olslew 5 51550
LS)L—.’, 4——.*JUG.G ',.__.v_.\ (L__&u i BL 4..__5 ;......o:-'* > CL.&‘

.r_f_)‘J ‘) 6_3\:)..\3 9 ,L.w“ J\_as u\.;u\.;l_..ﬂ)

U ey w S (VYY) 0L Gels andlles >
Sdd Gl ol b oawlie Hy iSOl s
Sl 0L Sl CeikS 5 s Oy s e
LS o 5 b (558 el oa o 3l Ol Azl
S T30z 5 RLS 16 §OTL Sl
ol b &S o pde 050 65 Ik 53 RLS odle
Ol oy (Hins S b Ble 55 050 (oo s
03 U3 (H308 S S BN b s andls () 5 5
ALy s e B O O s
o8 1, RLS PN (DMas 5o e S g
435 guad rald anlllas S b 55 ol andllas )5 das
bl e 4 055 0k S TENS 55874 sy (0
L) (oS st oo (S smr AL 5038 Iy Rl
5 sl — B Sl adlas 5 (YY)l esls ialS
33 s b ey sk 4 S (YY) O, Kes
<hls Ohlew 3,5 wds ials ;s TENS L sl
plowl oo b 5 sl ot 035 (ST Dl et
2 Ohles 31 sad 51 St 3 &S sl Ol el s g enls
S ol 0 0313 OLES cpwimman (YF) Atk g0 g, 0
O pan S 5 >l A 5y ialS Eeb TENS
o s (o 5 4358 o Jor Sl (s glag,ls
Ol Jld o YU 85 L TENS 31 sys zals
e slge Mg 5 ash o WT ussnl gla ) sim
Gl 6la 51 S 51 e gl 51 (Y0) 58 o ge |
(TENS 5,5 b asl o 5 5 55,5 > ¢«RLS
2l RLS 0150 ot addllas 53 0,80 5 G b )
sl asl

53 odd odalie 51 aS 3g pl Shagh gle Cudgdous
Gras ssyls s TENS gi3les I bl anllos
SO aasn 5 s LA b et ln b
Clasl,,uﬁgw‘_;u,ﬁ&m\.ucwgg)w
AT i 51058 33 0 St pl J S (s oS
Sl S sl Sl S s 5 ks Ko
A oslinal 05 93 55 janads 03 S gslas

NI LT § jgs / @5 § Cuny 2)s / Olw)S 0y eole sl (alc alss


http://dx.doi.org/10.61186/sjku.29.4.49
https://sjku.muk.ac.ir/article-1-7920-en.html

[ Downloaded from sku.muk.ac.ir on 2025-12-21 ]

[ DOI: 10.61186/5ku.29.4.49 ]

OV ) bbhuos

é.gl.iuo
1.Lin X-W, Zhang J-F, Qiu M-Y, Ni L-Y, Yu H-L, Kuo S-H, et al. Restless legs syndrome in
end stage renal disease patients undergoing hemodialysis. BMC neurology. 2019;19(1):1-7.
2.Rizzo MA, Frediani F, Granata A, Ravasi B, Cusi D, Gallieni M. Neurological
complications of hemodialysis: state of the art. J Nephrol. 2012;25(2):170-82.
3.Takahara I, Takeshima F, Ichikawa T, Matsuzaki T, Shibata H, Miuma S, et al. Prevalence
of restless legs syndrome in patients with inflammatory bowel disease. Digestive diseases and
sciences. 2017;62(3):761-7.
4.Zaware RH, Meymand MHM, Rezaeian M, Kamalabadi NM, Mostafavi S-A, Dawarani
MAA, et al. Insomnia and restless leg syndrome in patients undergoing chronic hemodialysis
in Rafsanjan Ali Ibn Abitaleb hospital. Nephro-urology monthly. 2016;8(1).
5.Hamed SA. Neurologic conditions and disorders of uremic syndrome of chronic kidney
disease: presentations, causes, and treatment strategies. Expert review of clinical
pharmacology. 2019;12(1):61-90.
6.Manconi M, Garcia-Borreguero D, Schormair B, Videnovic A, Berger K, Ferri R, et al.
Restless legs syndrome. Nature reviews Disease primers. 2021;7(1):1-18.
7.Hemati Z, Alidosti M, Reisi M. The relation between the quality of life and restless legs
syndrome in patientsundergoinghemodialysisis dialysis centers in ChaharMahal and
Bakhtiari. Iran J Crit Care Nurs. 2012;5(3):145-50.
8.Harrison EG, Keating JL, Morgan PE. Non-pharmacological interventions for restless legs
syndrome: a systematic review of randomised controlled trials. Disability and rehabilitation.
2019;41(17):2006-14.
9.Gossard TR, Trotti LM, Videnovic A, St Louis EK. Restless legs syndrome: contemporary
diagnosis and treatment. Neurotherapeutics. 2021;18(1):140-55.
10.Pal S, Dixit R, Moe S, Godinho MA, Abas AB, Ballas SK, et al. Transcutaneous electrical
nerve stimulation (TENS) for pain management in sickle cell disease. Cochrane Database of
Systematic Reviews. 2020(3): 1-27.
11.Gibson W, Wand BM, Meads C, Catley MJ, O'Connell NE. Transcutaneous electrical
nerve stimulation (TENS) for chronic pain-an overview of Cochrane Reviews. Cochrane
Database of Systematic Reviews. 2019(4).
12.Gozani SN. Remote Analgesic Effects Of Conventional Transcutaneous Electrical Nerve
Stimulation: A Scientific And Clinical Review With A Focus On Chronic Pain. Journal of
pain research. 2019;12:3185-201.
13.Peng W, Tang Z, Zhang F, Li H, Kong Y, lannetti GD, et al. Neurobiological mechanisms
of TENS-induced analgesia. Neuroimage. 2019;195:396-408.
14.Silva JG, Santana CG, Inocéncio KR, Orsini M, Machado S, Bergmann A. Electrocortical
analysis of patients with intercostobrachial pain treated with TENS after breast cancer
surgery. Journal of physical therapy science. 2014;26(3):349-53.
15.Wang L, Liu C, Hou Y, Zhan S, Zhang Z, Wang J, et al. Altered cortical gray matter
volume and functional connectivity after transcutaneous spinal cord direct current stimulation
in idiopathic restless legs syndrome. Sleep medicine. 2020;74:254-61.
16.Bjersa K, Andersson T. High frequency TENS as a complement for pain relief in
postoperative transition from epidural to general analgesia after pancreatic resection.
Complementary therapies in clinical practice. 2014;20(1):5-10.
17.Augustina SJ, Kaviya MG, D 1. Effect of transcutaneous electrical nerve stimulation with
stretching and exercises in restless leg syndrome among pregnant women. Obstetrics &
Gynecology International Journal. 2020;11 (2):101-5.

1 LT g jgs / @5 g Cuny 8)9s / OLEw)S b}y eole olAls (ke alas


http://dx.doi.org/10.61186/sjku.29.4.49
https://sjku.muk.ac.ir/article-1-7920-en.html

[ Downloaded from sku.muk.ac.ir on 2025-12-21 ]

[ DOI: 10.61186/5ku.29.4.49 ]

G383 WG Gy OA

18.Group IRLSS. Validation of the International Restless Legs Syndrome Study Group rating
scale for restless legs syndrome. Sleep medicine. 2003;4(2):121-32.

19.Abedi A TM, Mohammad ghasem tabei, Dastband Z, Ghorbani Y et al. “ Effect of
Transcutaneous Electrical Nerve Stimulation (TENS) on Patients with Restless Legs
Syndrome (RLS): A Short Report (randomized clinical trial)” J Neuro Brain Res (2021):doi:
10.47755/2766-9661.1000107.

20. Haider W, Amir M, Aabroo S, Riaz A, Ishaq N, Hamid MF, Arslan HR. Effects of
Stretching Exercise and Tens Therapy on Severity of Restless Legs Syndrome in Obese
Population: Stretching Exercise and Tens Therapy on Severity of Restless Legs. Pakistan
BioMedical Journal. 2022:120-4.

21.Mortazavi M, Vahdatpour B, Ghasempour A, Taheri D, Shahidi S, Moeinzadeh F, et al.
Aerobic exercise improves signs of restless leg syndrome in end stage renal disease patients
suffering chronic hemodialysis. The Scientific World Journal. 2013.2013.[Persian].
22,Shamekh AH, Hassan NZ, Rashwan ZI, Fathalla NF. Effect of stretching exercises versus
thermotherapy on restless legs syndrome symptoms, pain, and quality of sleep among
pregnant women. International Journal of Health Sciences. 2022;6(S6):11204-20.

23.Akbas P, Yaman Sozbir S. Non-pharmacological methods used in coping with restless leg
syndrome (RLS): a systematic review. Sleep and Biological Rhythms. 2021;19(3):215-25.

24 Escortell-Mayor E, Riesgo-Fuertes R, Garrido-Elustondo S, Astnsolo-del Barco A, Diaz-
Pulido B, Blanco-Diaz M, Bejerano-Alvarez E, Group TT. Primary care randomized clinical
trial: manual therapy effectiveness in comparison with TENS in patients with neck pain.
Manual therapy. 2011;16(1):66-73.

25.Hossein Pour N, Kaviani M, Razeghi M. Comparison of effect of transcutaneous electrical
nerve stimulation and acupressure in decreasing labor pain in primiparous women. The
Iranian Journal of Obstetrics, Gynecology and Infertility. 2012;15(12):27-33.

NI LT § jgs / @5 § Cuny 2)s / Olw)S 0y eole sl (alc alss


http://dx.doi.org/10.61186/sjku.29.4.49
https://sjku.muk.ac.ir/article-1-7920-en.html
http://www.tcpdf.org

