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1.1 7Y 2=7l= 71

1.1.1 ZAOjA M7|MAXEX|E(Transcutaneous electrical nerve stimulation, TENS)

A1 A7|AB3A=A] & (Transcutaneous electrical nerve stimulation, TENS)= T5-E £35}0]
A179] o|2&= HE HA7AEE ulsid, ddollAe 852 S3A717] g A7 A=S =3lotod
T3t} TENSQ] 58 24 762 YA ZIAES §ETFA|A o|FojA= A2 TENSY 55 =3
A= HEZEH(gate control theory)Z A8 &= A17 Z2Zo] 55 7| AocHoskAaelstsl. 2020).

A WA R 5 2 Yol 2 BRZEATF34137) U1 ohEARIOpiate)
olgg Erz 4r=x rkfetAeeletsl, 2020).

FREZ A2 19658 Melzackyt Walloj] Q8] =] 01, A7| A} =2o] A AL AF=26HH TR
O] AF I A7 Ith= 7S 11 ik Ao AES A=oPd S2tof| Tolsh= A-beta(FrAl7d o2
7, A, s A4 Q) AFHRERE AGE A=o] A 3240 Q= nFEQ] AAG AFAEE
SEAA B4 AGAER Soj7l= A1 Y-S Adolal HE2o S5 AT = Atk

AReHEIRAZ I8t 2020),
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NEC/\ 2= &xoiMe Zmx M7 AzEkEE2

914 o}HAIA| 7] ‘Endogenous opioid 2kl E&l= E2 2 TENSE 2835192 1
d= 28 (endorphins), AAZEH(encephalin), Tre) =23 (dydorphin)a} Z-& o7
HAARE o] BH|E0] 55 SAA7I= YBolH, 7l Al At 1o w4l

Ap=ol ofsf thgRt oFHRARAS] HH7F SV = A0 R HarE i AEeleks], 2020).

=)

AF9] A= £6] B50] = Floll HA] F2lshd A7 XHnerve root), 4417 (afferent nerves),
59| & (motor point), 55 FEH(trigger point) 5 THFdH 3-8 F2He = gt

1% 1.1 RSX2ES 93 FIY MINZXIXE
£X: Yaksi £(2020)
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A4 A7) NAATN s 1050l T A sled, Qbtsla A48s1] Watehs o] QAu 71

ol A1 E2JoF(FDA)O] 8714 &7 AR Q84 ¥E 71 & o 7399 5 Relolth. Blsx&7],
739 W(intratheca) B I, 4= A=57] 0] o]AH ZAofl= 717] Aol 27 7Fs/do] 3ot AR
oL, WAAIEE T E W H i (carotid sinus) A Ol ARE- Aol HIA/AFAQ1 Ea RS0l dold
= O] ARESHA| otof gttt o] o] YAHT, O LSl 4] F9ju Fabdo] Sl B9 ARS= e AIskL
RoH, AR DHZ0| U= A5 B A5 H s =o] AstEAY A A7 e 24
- 1 T8 A Aol o5 astal AT B 2l 2eta], 2022; tiekAEoIsts], 2020).



1.1.56 0N M7 [MBXSX|Z(TENS)Y |

ohet R 9] A4 A7 1AHASAE(TENS)7FEA S, 34| Conventional TENS, Acupunture
TENS, Burst TENSZ F-E%0] ARSE T QJeh(cgtAEe]sts], 2020).

E 1.1 30 MI|IMENMI(TENS)S| |

S

1= Conventional TENS Acupuncture TENS Burst(pulsed) TENS

ZIt4 High Frequency (50-100Hz) Low Frequency (10Hz) Y100Hz + (4H: (BLE)
X%"EX—, 10~30mA ITLA = = =

Z;E X1ﬂ£7£5(%EA1 —:L%Z%_‘;m %O_I J;l—r]lh— XE’;EEf §0|’L|', %6 -I_’Eﬂ—rmdkg %Haﬂlr (burst>100

LAl s 8

= o
UofK| S Y2 X

Hz) & MEI(UH) 2 A=

TA B2 EBA XEAZHE0~100us)

U EA XI£71240200ps)

REIEC Asats 9o L
ERLILL X477t B2

[SLywmy-/- -

5983 =0 HO| ALZ

AFMELO US| =
SA LEHL K& 1262 21

UISS XI=0ll HOI ME

Time=1s
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opll el S BEARKE
TEH L US

= x| = Time=0.1s :é‘ i Time=1s
=95 £ £ E
< 5 &
z ] z
: 5 g
Q T o I
€ = £ |
= |
Acupuncture-like TENS ;
Conventional TENS Burst TENS
nii=] A ONEXRlI H —
g1 HRXEM OHERAIEE 24|

EX: iehi&e|et8](2020), 12 EX: Sluka S(2009)

1.1.6 AZAZOTA si7teiz

A VAR 7 B A R AR E RS AT A 2] A
3T

AF718 1 o] A AEoloRER

RFAH (15} HoHA ol S E]o] o8, ] S R FEe

o233 ZTHE 1.2).
B 1.2 2QHH|0f it AZo|AUF UMK 5{7IAte
22 e
B2y AnssseswINIE A7) HEREINT7 I8
A16010.03(2) A16010.01(2)
=
23S A16010.03(3) A16010.01(3) A58060.08(1)
15-0132 Intelect Mobile
[ []=:] _ 7 — — 7-
Doy MDV-PC 2| 1871 D B S GD-PBO-55 2| 2387
Ag D855 EE B LAl S0 o3 S0 ZNOE  AEUI0| SAG(0] ZA] NE=
E:, £Z ¢35l X002 M2Z2 Eo1¢ M2 Eot0 QN0 A2t SZ2/ ot X=2A|7|= O
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AR 9] Fod ] Fe] BEIE,01A (I 1.3)3 2L, TAE Folo] T A8

= U7X E7HHIZ)(R)

ME7|I22eizz
U W7 |HEN=R =

04 MMO70 Transcutaneous Electrical Nerve Stimulation

40.83 3,760 3,250

Z i S X|ZE (Interferential Current
MMOBD p0rp))2 N3t ZQ0IE A4S Mxgarey, 4083 3760 3280

= =

EX: UMY HZEHQAFTOHHIZSE(2023.2.), HZEHAFEII Q7| HARE (71, 2023H 7|F)

B 1.4 AZESYUAETHE DAYE A

HIASSMS | ANO04 HSEDIAC MMO70 2002 =04
siQIH(SHE) | ZUA M7MEX=ER2
SHQIH(HSR) | Transcutaneous Electrical Nerve Stimulation[TENS]

x-|o| -

50 =

o o= | O) 252 BA MY 22, WIEH (herpes zoster), & £ &5, 1Y F HAS, X7
= ee EUS, WY ZEAASS, €2 M &4, XY eiS, BEY, MEE

o
[sm)
E30| Y= B@EH, ZH(myotome), 2AZ(nerve root), 29| RFH0|L 5T SUH)LL
EZ0| Qe BHiZ0| DEH0[Lt E52Q| S0 2415 4= QOH, Ux MARLY MIS BAAIZ
o= MEaY B0 2R M2 E2A1ZICH
ZZH0| GIALE X[2A1Z WoIB0| Qe B9, 88 L= MMRI2 L6, 7t SE50 QAL
MRt QUE Bl LEQto| HZE0| £X| OO Z HisiTt,
AA|EEH Modality=
(1) 150 AL M7|XM2(50-100Hz) : A= A A 4 7L, 22t X12H H9X|Q] 2~3HfK
HEO|H, 227|132 B2 ZEM0 2lstn], XIS fik= 12-202 O|LHo| HEL T XM= =
1~3AIZHIK| XI&ECt
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Hel Sxi 01
(HEMEHY0IMX|E2 TENS E= ICTE HH HAlSke 429 Q1-7I1E)
=cXzE JEEL SY0f D2t Mot Y55 M=o HA50{0F 5122 XE71H0[ M2 Cf
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2SR5 14|
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(2009.7.29.)

(MENEHY 0|MX| 22t FIX M7 | BT 2 (Ee (HIHEX|g) HEAA QFI|E)
A5 HEXMEZ0|MX|ZLE AN04 ZIN M7 |MBXFXN=(EE AN04AF IHIMHZX|E)=
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0] B2 HEHAE QIFots, & 22|Xzes QU500 1 2 152 HAUS St RHE
2 5t (2009.8.1.A13)
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IerHe 1ed]
FRE-Grexx|= [12949]
TR 2 -2 X2 (5,5, A) 12E]
A2 2 () [12E]
FR|Z-oHE™MI X|= [129]
FR2-HE=2X|Z [19]
N 701X | 2 -H 710l
X 701X | = -2 A0l

7 IN=5A|=-0H2 X|=
MEMESHY0IMX|Z 12E]
2EXE [19H]

0
0
U

(current procedural terminology, CPT)&
H TAlol = T FEo] JIUTHI 1.6).

- O™

=2
[

LH

02

CcPT*

For transcutaneous nerve stimulation [TENS].
97014 electrical stimulation (unattended)
97032 Application of a modality to 1 or more areas
; electrical stimulation (manual), each 15 minutes
* (64550 has been deleted; For transcutaneous nerve stimulation, use
97014 for electrical stimulation requiring supervision only or use
97032 for electrical stimulation requiring constant attendance)

Q
2=

A A
s e

EREY,

*CPT, current procedural terminology, £%: American medical association, 2021



NEC £ SIX|OIM Q| ZIX X7 MAXIZXIS

—

KR EEREEE S DR

Jm

1.3.1 2%(Low Back Pain) (CH

rolI
E
e
IOII
N
o
N
»

5ol oo thet Akso] FREEIAY -SR] X] R Arjo| A AR= Al 1285 557 15H, o=
A AT posterior superior iliac spine)< = A, ¥=0 2= A3 A X(erector spinae)2)
Zoltt. 852 o7 7Hx] Ajlof wt Uﬁﬂ“ﬂ

0

912 A0l s F9lo] B3 Fuigo]

o7 I71e] wet B4, oFgH, MAIOEE Lhs 4 ik, ANHAOR oF 4565 B910] A4l 8
F90%, oF 8% B9 A 5 OFFHAE, OF 127 o) A4 052 HAFoRl Ack

fo

= 50| 8550f =3t=]7| = SHA|TE HE F-9| 2 Ho|=7| = Sh=t| o|FA tE FRI=E Ho|==
B35S A5 (referred pain)o|H WARE(radiation pain)°]2t 3ttt YA 072 AW} HIARS-S

N

SAo A= A9 gow, ol ATHE-S 932 H U £ A8 (deep) O] B FEjO] 5o
A8 (sclerotome) Tt kel HAE-S 515 8(dermatome)S 2} A5 FA7) el

A %(referredpam)—%a«l AR 55 F0] WA 9 obd T2 Rl L F5o]n]
5% 591 4170] obd ThE 2912 Aufei= A1700] OJsi sl HaollA] Qe Zak, WA, HAE
S %J}X]»LHHM AAHERER B50) QAR WY, B VY ER oA Ko

] 8% T
R ek, #ARS (radiation pain}& 2% AZ29) Qe ¢, Ei= ol JahA i 47
A7) Z8 RS whebA] SHI7bA BE0] WAL 22 TRtk WARS-S QITHE ) ThEA] ExolA
o= S stERel AT LAlske TJJH 42 w2t Y27ke A% (sharp)oln] 2= ofole =&t

dl
by

B30, W] O] B sh, =i3t=|R] ok W] S5 olct. HZAPE B(sciatica) 85 AF A=
ol #Z A7 wet s WARES] AFolchThb @ ltstal, 2022; thekAig2lala], 2020).
ARA=7} 5 Ake] A7) AR D191 852 WA 1719] °F 80~90%7t s, thEE HrtE
A= lo] ST 4919 oF 13.8%00 41 25 o) A== 854 F0| UL, oF 2~7%0lA] T R-B-S
AT 8% P HIAFES FHIRE 25(M544), 25(M545) 9] =] A2 (E 1.7)3 At

=

i

Q.

>~l

e 2017 2018 20194 2020 20214 20223
HBAZSS SH5t 25(M544)
BAt4=(H) 822,548 811,079 790,284 702,482 677,098 665,685

F7U() 4,074,391 3,881,967 3,768,399 3,275,503 3,136,314 2,934,510
T2IH(HY) 114,001,062 118,214,778 122,712,365 117,134,452 120,530,148 125,855,039

A=) 2,944,817 3,023,777 3,095,330 2,880,826 2,988,885 3,080,178
a7 12,117,215 12,287,670 12,763,676 11,714,260 11,947,766 11,889,681

T2IH(HY) 313,767,821 344,066,143 380,276,694 394,175,517 448,943,963 518,020,580
EX: SHAZHHO[EHUAA S MERAT 48) S




SHeIolow, Zhatake Aol THest Ak (overuse)o] JsiA]

-
AR A 7132 AR e S, ol S AP AL, HEAL, - IOl 85 S5olu

§PY 5ol 850] ST o]glo] oF 127 ol A&l B 9oleh. w850 e ez 31y
ke 13h0] v, 71.5:9] 2400 wis}-5o] €9le] © 4 Glou, TRl Hhy o)
AoLE 25| & 5 Qick. WHAES SAsK B S0 FYR50) Welo] WX v HoR

ol o= dlsial Jltt. T 8F S5l 852 485 523 27 559 e

o
_%;_L
)Y
r o)
o
=l
ON
o
b

d W 250] BAgat
ool ZUEE St 44210l £5-L B BF L8}l 28-S A LELS PAAEE

o 1

©.

285 5= 9lok, 7710 282 59 82 oAy B2 mBfof gitt. FAto] o5 At 320
7

1.3.2 289 x|z ¥ AHESI= 2R7|E

AR, FEAR, EpAR 5ol . o] § EYAEE S ARl €, B, & A7,
A7 |5t 5 o83l tid £2oIM Hohe = Y orle AREA, 2BA R, A=, 7R &,
FAA =, AL = 5o] FHHHRIA T 2 2e}3], 2018).

(X 1.8)3 gr(iAIgelets], 2020).



NEC = SIXOIMC] AN H7MZKER|E

IO

FH

1.8 2829 OYst Xz U

of
B

L]
]

At W(patient education)
Shil(back schools)

(exercise)

& 2S(aquatic exercise)

o HR4&5 RE(exercise after spine surgery)

*  Y=(medications): HIAHZ0|EAHK|, 202, S22, OFHSALH, 2ZN, E2OLE, HAUAHZ0|IE S
o Z=AF 2 ZX|Z(injection and needle treatment): 2UEST} QU ZA 2l AEE ZAIA|S, AHZO|EZA}
ot 7IE} MEAlE

> HO O
o ofm 24

o E4X|2(manual mobilization or manipulation)

o ZQl(traction)

o 2% BX7|(lumbar supports)

o A7 |MAX=(transcutaneous electrical nerve stimulation, TENS)

o [DOiAK|(massage)

o HAR=X|Z(complementary movement therapies); 27}, HetHA, LUME £7| S

AR MR8l A712R] B3tE Hof i8-8 BHE R Rtk 23 flov dAlx o=
o= A A RE TR AR APk Hl el He A=E g ARSEAL 3ot T

jm
2E0le F2 2GAR, VAR, AR Fo] ARE. WI’F AME < Sle AV IR EE

AT A3 A7 A=Transcutaneous Electrical Nerve Stimulation, TENS)Z}
W9 & (Interferential Current Therapy, ICT)7} =), o] 5L mH 1} 280 gigt A7) A=o]
Aol 55 £do) &8sk Ao=E IEA QL Ak= YA ]U} A= =R olFo
FAE AEEHER 55 28 T X EAEE oh ﬁo AR =g W = QITHFE A, 2007).

o,
=)
)
2
\1

VIBARARO RS T FA A IFh PR R S 710 24 018 B

t
o
_L
L
&0

B 1.9 WY MNZKIXE B3 SH 300 Y B30 Y20 TN ¥ HIgHH

-_L- O

20| Z=Hs e AR FAU(H)
72 (25 e =TT

A-101 E%%‘ |2 Superficial HeatTherapy
=20 (MM010) =:1. 258, MMR|g 58 HE 9.20 850 730
(MMO15) 2. 7E°L*Af—1029f5)\|01|*')\|8._f7 AE™20| 50% A 420 370
., §X|Z Cold Therapy
=0 3\7'\1/'(())1“1) 7t. 2= Cold Pack 9.98 920 800
L}, WEX|Z Cryotherapy 1438 1320 1150
A=102 AMEEX|E [19Y] Deep Heat Therapy
e
20 (M0 F: 2SWRE, IECMXE, ZUTIRE 52 E3 B0 100
AN M7|MAXZX 2
AH104  Transcutaneous Electrical Nerve Stimulation 40.83 3,760 3250
g0 (MV070)

(MVI080) 40.83 3,760 3,250

ol
r°l' ]

FITPEE X|E(Interferential Current Therapy)S AA
FHAQO|E ARMAZ A




20| EFYs sl AR SA(E)
T2 (@D BHS He: oy wy
A-105 OFARKIR|Z[1 Y] Massage Therapy
20 (MVOS0) Z 202 Qe AEXRQE 24 9l QM0 Qlst HHARX] 5299 4880 4220
RFEZ IMGH| Yot 7|2 20& 014 HAISH A0 AN
HeRS IE [12%] S|mp|e Therapeutic Exercise
A106 1. 257 |ISHLt 2EV ISHON0| tholl 246 28, AMu 8RS
=20 (MVI0T) s= E°*Of01 10 |§ HAISHE2 MY 58.46 5,380 4,660
2. I1|2"*01| 22EH REX|E = M3E 25 M 7Sk
2 SA0| HAOlE 42 FE =0 AYHEPT A
A ZHR AQIX
=04 ( F112 e IE Interm|ttent Traction Therapy 2468 6.900 5970
VIV[Bz) =

£28((2023.2. 7IF), HLEHHAE7I HBEH2AF0HIE=F(2023.2)

1.3.3 =U 0|1 2

85 AP A A A7 AAASA 52) ARG mofolalAt wRIE AT HO =,

(E 1.1003 2t 25 A I (M43, M47, M48, M51, M54, M99, S33)7} 51 &
AAAZA R 20228 71& HFASE 9F 1,041402, 2018WHE ujd 7ASH= SAfolct.

9|3 ExE 1 2018 HE AJUF-2 80%, BT oF 15%, P U2 9F 3%S FAI5KL Utk

PSR TR L
uhEl ol 474
e

H 1.10 25 &X0A ZOHMAX=EX|2(MMO070) 0|8 &

22 2018 2019 2020 2021 2022
() 14,409,915 14,219,758 12,161,159 11,640,452 10,409,892
CNE()) 2,596,587 2,540,635 2,241,811 2,170,347 2,010,686
HAFH(FE) 61,168,260 61,350,616 53,954,718 52,311,829 47,727,926
29T BE NS ¥ %EX £ 71D
-HeEdEHH 2,909(0.1) 2,433(0.1) 2,037(0.1) 1,920(0.1) 1,710(0.1)
- 97,903(3.8) 98,751(3.9) 81,734(3.6) 75,965(3.5) 72,096(3.6)
-HHg 395,293(15.2) 388,822(15.3) 350,790(15.6) 325,989(15.0) 288,138(14.3)
= 2,177,588(83.9) 2,124,153(83.6) 1,868,686(83.4) 1,821,709(83.9) 1,696,044(84.4)

|
HL
™
N
el
oln

8,377(0.3)

7,615(0.3)

3,305(0.1)

1,923(0.1)

2,216(0.1)

*

o

- ofm
)

05£

i

SHEE

M (EH s

3 M47, M48, M51, M54, M99, S33 (st?ZE Z&, T4 J|F)
-2571, 2023.10.05)



NEC QE SXOIMC] ALK X7 AHXIZXIS

1.4 28 Wit 2 o] AHT=XE

SHAEolstalo] ] ST ARISH2020)0 1A e 25 B} A A7) AR (TEN =
okt sttt chet viEk Aol A AnA A7) AAAEH 27k AR o
ulal B2, 715, WSl ARl ke Holu A 0= fofgt o7t glo e it

diggelstsl o] dgRIRAI-(2018)004 = A3 E5S BHlt 845 S &5 o)A
A HA7|AAFHTENS)S B3t A7|x 57 228 T 7|S5al) 2-2 9AFd §319]
TAGEo] HiS- Hol A2-& 7] ofgrial B skt
il dESes]el 85 At 9 A= X3 (2011)0 EH FuF A7 AFAFA 5= A7 A=A R
oA 55 BAE0A 7HE I ARSI Q= W 0 =2 H|RI5A 0] 1L QPsh FAA o2k o]
VAT, Y- HERALo A 7] 8-5 SRtolA Aud A7 AR A 5 Aol izt SAet 22-S Uiz
S5t AL A 2R B Rt 22 ARl HolA AR o2 Z3E Bl H 5 S0 ‘B3
A71ABAFA "= T 85 FAto] thgt S3l7F Aot 11 g 2otlth (EAFE [a, BASEA).
= NICE 20214, 1641 o1 ¥Hd B5(14F 2 23} 242 QIR A 59 7Pl =217 20164, 8%
4 AT AT ARE H‘o‘} HIH5A A 59 7l =Rl Wasioirt. F 7lo|EaRRlofA 354 o=
A71 291 A1 A A7) AAAZTE(TENS)S BrsHA] L=thal st 1.11).

H 1.11 E=2 NICE 7}0|E2}Q!
ag HAUE

Chronic pain (primary and secondary) in over 16s: assessment of all chronic pain and
management of chronic primary pain (NICE guideline 193, 2021)

20214 1.2 ObA Qapd EX 113
9= NICE | (P14 918 £52 ofst 17|% 22|QHAIR)
126 O[K0] That 247} Q7| THR0) 164] O|AI0I7| BHY Rury EX2 FH51| 93t C1S & of
= UK ORYAIR.
IENSCALAIARD K E4) 2SI

Low back pain and sciatica in over 16s: assessment and management
(NICE guideline 59, 2016)

N

[~
oz
il
Hu

1.2 QS0 ASAES0)| thet H|IAEH X2
20169 | (yjor Isﬂ* )
R NICE | 1210 Z2AZE0| QiLt Q= 52 ZH5| Qs BIA H7MIZX=ZS(Percutaneous electrical
nerve stimulation, PENS)2 181K OFIA|L.
1.2.11 ZBAZEE0| 7Lt = 258 X&6| ol AnA M7 |MAXEE(Transcutaneoous electrical
nerve stimulation, TENS)Ei SIX| OHHAI2.

%% Choosing Wisely(2016) 71Xz ado] QA A1%ol4 Yol AH8E T Qi 71&olt, B
DAZE QR ARAHOIAE o BeE Aol dig Avte] 277 REsoe ATsA
A=tk AATSIITHE 1.12).

10



H 1.12 3% Choosing wisely

72 HHILE
The Australian Physiotherapy Association, Choosing wisely Australia

2016 | 5. S BAO XX|2 M7|X2 2 YA AE5H= A HoHIAL.

5z HIE 3 7H o HR0M ARSERARIT, X 247[8 AT N2 LLHOZ 2 E 200l THet
choosing | 2| 247t B&5P| 20 V(X2 SA(=SM, 201N, ZHEXze Z22)S XIX[otA| ¥aU
wisely | Cf. Hidl, ON242s = Relet 62E &elolll, #F8S RAIGHL, Bt 32 XUE TSH(O

OX|g 4 UESZ SHOFRILILE 2HdQE0| B, 8T XMAIZE HY| A2 ME/ =4/, &5 of 23X
=2, YRWSX|= oM X|2S Heteil.

B 2353 of| A L3St 7Ho | EEfR1(202 )0l 4= T 85 ollA1 Y] A1 A7 A A=(TENS) A&t
Tsto], 7] A F7] TEoA A5 155 R 7157 Aa S EER S A9 E asital
SIATHER D). * 57 1: 2% w2 377} 28

7Hutt Toward Optimized Practice(2017)°l4+= 34388 EAtoIA A1d A74AHFA=2] &5
AME= TS| groLt AR SRl QFEAME-S S0l R 0 2= /-8 4= lokal A5
tl= i Zst2](2017)= B/ 2 1M 25 SRl A HIRIEA A 5o of = :
A= A molFet BAglo] Algto] gl wet SAEER vHokEA A wE HASHAT FH4
A71ABAS(TENS) Y 785 B30It 7[5 71Adoll Fake rIAIA] FaL FAS<zo] Wol WdshA] et
Sttt WM 88 SHk= 271 &5, T A8 & - & - AEHA A F4A8Y - H=H - 871
F AR T AXA HEA A 5E EFSIR oY, 253} - TENS, H|o]3g-2 Bl awX(Sham) thH]

- =

11



NEC QE SXOIMC] ALK X7 AHXIZXIS

1.6 AN 20 & g

A EBE AAR AT FEL F25h] 91ste] PubMed @ F2014 BAT FEL 7]
AASGOM, VA AAH BATA 382 A 1.13). :Aw——uwa%tx}oﬂx )

W7 AAAZAR(TENS)®] 7MY 9 SPa4S BRlshaa} 5191, chHt Sham EE HEZ
Hl3L A] £ 9} 9 7)5740] o] Qo] 27 $2lg Holrt Qs Aow ek, 277 E A7t
271402 B asiths A2S AXSA,

Binny 5(2019)°1 € t FH0E BAIA Hu 27| AAATFHR(TENS) S| Bapdat e
87F5tLA} Shamth B] w3k & 380 A9y ] YATARCT) B7-5 HEsIAc T A%
59U}, Qb AEe #ﬂ 2 oARES-E Holth VAS 2 NRS XS B3] 55045 W71k At
1ol 38 A7 AT R(TENS)7E 52421Q] 588l Tgo] Hrks 23t st
ARk 0 2 Flo] BEsle] TA7H BT Sl oIS ] B9, 3¢ F 2ol A Al ER
RO 1WA E 7 2 284 O YA Fol 3t Au|e 5 RSt

fni

AN

O

Brosseau 5(2002)2] ALojA= u Q& 312} X 5ol A A1 & A7) A= Z(TENS)S] E7H44S
H7}51a12} Sham} H] W et & 5O FAHLMHNg Bl LA H(RCT) A5 HESIN. a4 x]
E5ALE Hoton, A1 A7 AHAEAE(TENS) Y] 5544:9] & ShamBEth A UERES.
BAHSR ozt Alol= Qe 3 A7 E B 47 5ot 371 e e /dS AFolgith
Wu5{(2018)2] Aollii= T 85 At A=k A& A7 A HASAR(TENS) Q] S3M3E H7tokarat
AR = F AFAFAEH(Nerve stimulation therapy, NST)Z} ®lwgt & 128 F&-<9ulA
HRPIAFRCT) AFE HESE VAS 2 BPS ARE B9 559=S H7ket 27, 2394
A7 NAAFA B AR B2 0I5 Zo|7h QAT T AR BRkE g G Aos
Uelgth. 71530 RMDQ, ODI, QBPDS A#E Ed) Brlsiglon AR e} vl A x4
A7 A B AS A E(TENS )= 65 B[Rt 32717104 matafolgl o, ABA=X 2 (NST)ZH] vl il
Flo] REsto] 371 A5t7t B asiths A AlAISkT

Flr

B 113 XA Eeind Q0

Transcutaneous electric nerve stimulation (TENS) for acute low back pain

= : : .
: systematic review

MAKAZ)  Justine Binny (2019)
@t sx
WI=Ed SHRE X XN ZOE M7 |MBR=XR(TENS) Sk 2 oFde HIt
MK P): SHR2E SHAt
. 31 HAI2() - ALy M7 | MHKERIZ(TENS)
o H|WA|=(C): HAIXIZ(Sham TENS)
o ZNHN0): O S3AUS @ FAE Y O|MELS

PICO

MEHES! o F 3M(E 1929 &AL, RCT)

12



[E33}] HlwZ OjH| TENS7t 832 =
3020|{1, MEtMO = 20| EF0l0 2H7t 2520t Hilgt
2t (low quality evidence; downgraded for imprecision, risk of bias)
[E22 3 0|4HtE] 3M & 2HUA = B82S HI6HA| 2It1, 1HOIA 2 2744 SAMGIIOLE A

Mol Zojet &

Z2HOR JWMBICI= HIIE 1HOM HOISIHOLL £57|Zt0]

[

HHM S2 0l5oks B2 AMUSA TENS7t 855 ATIE low £&9| 2747t HUCL, Sl &

= BHi

A2
== Oz 5430 TENSE E7Hl7|of 2747t 2528

Efficacy of the transcutaneous electrical nerve stimulation for the treatment of

H= . -~ .
chronic low back pain: a meta—analysis

MRHSE)  Lucie Brosseau (2002)

b At

WEY 428 NN ZLH H7IMBNSXIZ(TENS)S| 2k Bt

=

o HJEAKP): THEQE Bt *12%F Oy KI&EE Q8 7IE, M S A

LoHto io

o SMAIE() - BLH H7|NBR=RIZ(TENS)

PICO _
o H|WA|E(C): HXIX|Z(Sham)
o ZNH(0): 3L
MEHZS o I H5H(E 17098 &t RCT)
o HIHE BE A7 oK XE)IM F 27H 225 X107} gle Aoz Hilgt
2t - TENSZO| AXX|EE0 85449 F2 2oL SAXZ RolX| AU
(SDM=-4.32 [95% CI -10.36 -1.72])
o TENSE= AXX|2zd H|W Al S58EsE SAXCE R2I8H X017t 8L, TENSS| 558 LR 2
=" M7t 2EF0l0, 7t A9 HREE oad
= Literature Review and Meta—Analysis of Transcutaneous Electrical Nerve
=

Stimulation in Treating Chronic Back Pain

XAHAE)  Lien—-Chen Wu (2018)

27} 2

o

WEY  TH28 A XZ0HM LA M7 IMEXSRIZ(TENS)S 21k 7t

o CHASIRHP): DY QS St
o ZMAIE() : ZOE 7| MBX=XIZ(TENS)
e H|WA|Z&(C): @ Control(HXX|2)
PICO @ NSTs(Nerve Stimulation Therapies, A ZAX=2X|2¢)
- PENS(ZLH7|MAXS), PNT(ZLMAZTHOH) EATV|ES)
* IR E B&Ssk= HE0IL M32 Sall A= HlE

* ZHHA5(0): © S5 @ 7ISE0H

* £ 12M(Z 7009 2tk RCT)

- TENS ver Control: 9 (sham 3T, placebo(sham-TENS) 4™, medication 2)
— TENS ver NSTs: 5 (EA 1M, PENS 3™, PNT 1H)

* 22 TENS vs Placebo vs PNT, TENS vs medicaion vs PENS £ H|u!

rx
12
g
ro

13



NEC QE SXOIMC] ALK X7 AHXIZXIS

® TENS vs Control

[EZ &3l 63 D|2F L 65 0|4 AIFMA & 27t {28t Xt0]7} @l= WOE LIEHGT,
7t ROt XI0|= gl= AC = LIEtH
[71S0H] 6= O]2F AIF0IIA £L0]
Bfy. ME&o= HS I, TENSt
® TENS vs NSTs

[EZ 25} MEHOZ MAXSXZH(NSTs)0| TENSEL Rolst ESZUA S HY. FHHCE 63
02E AIROIA CHE MAXEX|Z-(NSTS)0| TENSELD Ro/5t E52A gitE HIUOLE, 65 0|4 AI™
OlM= RSt XH0[7t gl= A= LIEHH

[71S0H] sy 2312 FH7|7t2 25 63 0|TH0|A1, 7|SHEON0| A0 F7t 2|5t XIO0|E HO|X| 24

o

r
rc
ikl

o=

4n
M

A0IS 2RO, 65 Ol AEHUA R2lgh 07} gl= A2=2 L

ot
7|S-SO0H0H| QU0 w0t 2O|0|3 AMOIE 20X UUS

TENS(BLIH M7 |MER=RIR)E 852 E2 ANzt HlW Al R2/8t X017 gL B MBS

ZECE 8 SIEQI AOZ LIEH. 7IsH0iQ HR TENSE ARIX|Zet W A] 63 DIZHIA S14H0|
Lt Bt MAXER| 294 H|W Al 280] 2E610] 7t ¢119] WM AHFE!

N
rhu

o

THIRE SAE e A H7ABAFAR(TENS)Y 8-S IRloks A=A 2%
AESFIT.

Yaksi 5(2021)2 7Hd 2-50] Q=745 2] A1 3Rl Burst TENS, Conventional TENS, placebo
TENSARAAR)S] TF5HE, 71578H, WAwHekg-S v wst A} F2Heul W A ARCT)
ATE oIt VAS A EE Bl B3HEE SRISH A3 2|7 A5 AolA A 15 B TAKH o=
S-oJu 5t 7 Alo] A= 131(p<0.001, p<0.001, p=0.016), Tr&8] 24 A} Burst TENSOJA] ¢
Z 335 BEUtHp=0.007). 715738 ¥ wA0H-g2 X5 A iy A= 370E & BE IFIA
WA= o 7 F-olgk Aol = glglH

Buchmuller 5(2012) 713 8-8°] 3= 23672] 43?1 EAtollA A1) 271414 A=A 82}t Sham2]
oA}, 7157g0l, 4] A(NEE)E v wst At FAREA Bl R AGAIERCT) A5 F5tAch
AvtE o = A5 S(AF, 159, 65 319 D) 55857 Zorsl o v fofn|gh Zjoli= gi]lth. 715N,
o AFED)E A= F 65, 3714 Al 9 24~30% 2 7S B o 27t -Rem|gt Aol 7t gl
Ao Yesitt

14



1.6 7I1E 2571287t

A A7) A=A B FH A= ARV &7 = 2 Aol sAlE ] Q57 EH e T
A2 glom, QoA UirH 7|E 9 57|&B7IE v|= AHRQ2016)014 7HE W8-S HESII
B4 = 8%, AATA 8% oA kst vjH45A Q¥ (Noninvasive Treatment)2)
P BIHdE BRI o §F AW AVAAASAE(TENSS #HE F2Heuld
FAIE(R CT) 4mo] 3}IE|Qitt WrlAT} oFAAL JAF o] E=o 7 A BRI} glglont,

o A Q7148 2 ARA R D e A] 5543 9 757140l Felgt
Apo|7h giglar ﬁfﬂr"é% werstr]of 4 =2 A 755t 282 Wig7lol A7 E3-EsiH

H 1.14 0/=2 AHRQ(2016) 9|27 |&H7}

H= QE0| Cist H|EEX01 X|2(Noninvasive Treatments for Low Back Pain)

=7b/SE | 01=/2016.1.

szl | AHRQ(Agency for Healthcare Research and Quality)

WISE | 34 E= DYRS, NP2 0F BN TS LT Q10| oY RIS BIX &
o RYEIRIP): B4 T BrH0S, AFTY 25 BX)
S ENAA() : BT 2ueE, Bo L ey, Az, 22AR)

* AN|A M7 | MAXZX|Z(TENS)= 22t 2 TR =&t

o H|WA|=(C): sham, no intervention(H|7HY), or usual care(LEHH X|=)
*ANN M7 | MAXZX|Z(TENS)= sham, &1 H|w

o ZER(0): (HHY) O|dte (BHd): 38, 4 &, 7/IsBE 5

PICO

ME2E | o5 1,3108( RCT) 3 /% H7|MZXSAR(TENS) 4B(RCT)

TENS o OtFY: (TENS) Z0let L5 29| Bi50] 2UEAUOLY, 247 MY
THEL | e Rk (TENS) Sham H Ht HIW A, 85 H 715 480 fF2fet X017t @8 (@H+ZE: R3)

2. BI=H

B g7l Q% BN AnH 4714074
AZeha 227140 AHAE-L A UstuAt shr
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1. HAE 2snE
1.1 I
QE 3R A A7 AARER]F O] obAA 9 33 Hrksk A} HAA B3 7 E-S 48519t

AR F7PPHS offieh 2o, K P WS AEsie] (25 ERlolA Y] Fu] 4
WNAAA=A R, e ARAR SR (fs A de) & ettty o] =915 AA sttt

AAA B 122 thSo] HAHES 7]HEo 2 PICOTS-SD, 3 4A 9 A7 59 348 3514t

H 2.1 PICOTS-SD

= MEUHS
Patients(CHA 2 QE RHBAM U OrA)
Intervention(ZXAIL) AL M7 |MAXZR|E
Comparators - ARXE 2 X2
(HlAIZ) - BEX X2(LEXZ, YRR, ZSUAIR)
-y - Als o B8 H 0|8
Outcomes _ExmA
@HED sy oS
_ ALO| Xl
Time(FXEE7|ZH Mgt elg
Setting(&J4) ME) Mzt o2
Study designs(P7Re)  FAIHHE YLARAT(RCT)
A=Kt Hist oS
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1.3.1 12

=2] glo|EfH|o] A= Ovid-MEDLINE, Ovid-EMBASE, EBM Reviews-Cochrane Central Register
of Controlled TrialsE ©-&5to] AA4 ZANE A =8 HMYPCE TEE= Ho|HHo|AE
ESHACHIE 2.2). AMol= Ovid-MEDLINEO]A] AREH HMolE 7120 = 7 Ak U 0] E/4dof| 5
57951312 MeSH term, =244}, At A 50| A7 52 246] &5t A12Q1 AMA=r
A HAAT= [R5 3]0 AASHIH.

H 2.2 29| X} C|O|HH|0] A

=9l ol dMA URL &
Ovid MEDLINE(R) http://ovidsp.tx.ovid.com
Ovid EMBASE http://ovidsp.tx.ovid.com
EBM Reviews — Cochrane Central Register of Controlled Trials http://ovidsp.tx.ovid.com

1.3.2 =4

= £ 482 3719 4 HA} Hlo|eH]o] AQ1 KoreaMed, TH2jgl=Ed|o|gH]o]A(KMbase),
= SStE Y HARISS)E Ol-8oFATHE 2.3).

H 2.3 =L X} ClO|EH[0] A

U E8 ZMA URL &
KoreaMed http://www.koreamed.org/
St=2o|5t=20|0|E{H| 0| A(KMBASE) http://kmbase.medric.or.kr/
SR SEEHEHARISS) http://www.riss.kr/

2AAAL AT AR L A SBsgon, Sl Ul Golz ZuE BYoR AYstel

FANES PAlgl BE 5] o) 5 o] AEAHE A0 Sl 13 A ulA) THgol s
A=} 25 AEslo] £ B7ho] FA1eh Belgo] gicka Tekels TR viAsk, 24 A8 ujA)
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o

oA 2FolA HeolA] 2 £ AEe AEst] ARl A & Ag71ee] e =

o
Helsiolct. o BUAY} S 3% A1 34 HE 2 2915 2l0kS 5] S AAAE o] 79iek. FAH

MEHT|Z=(inclusion criteria) HiX|7|=(exclusion criteria)
- g8 2 HEQE XE e of A - QU7 E—?UP fH 2(E2A T = HYMAT)
- 7411|7H MINHRZX|ZE Lalist P — X7} Of HR(BH, Ietter comment )
- NHst Q2 ZutE o 7HK| O|M B E B2 - ot=0] = goj= EEEX| ‘BJE Ec’d
= APE0| Yoot AAAARCTO siFdt= H+ - SMEHA(ZE0 YHE A, =8, 7|BEIM S)
- g2 g 27t
%E xJll_r5|_| =2 4(|:|-|A|-xf E Eﬂ% 7=1Il_|.X|]:[E EOI)
- L2 ANz 217} 3= 74lll"* M7 MBA=EX = 2ttt
= 75| o 2

1.5 HISEE Gt

FZRH A AAAIE AHRCT) Q) HIEFD Y S B7H= Cochrane?] Risk of Bias(RoB)E AM&-51o]
Ho] HEX7}H Eﬂﬁoi Aot Higgins 5, 2011). T2 i AGAIE Atol AHEE=
Cochrane9] Risk of Biase= & 77 ¢ & o]Fojx o Z} Z3}of s} ‘low/high/unclear’ g
37HA] FEl= B7HE RoB B7HEH Tow o HIER 9 0] 2412 A 0 & esiit}. Z A&t
A WS ARG SIEA], B2 A=A, =7l Z FRE A=A, ASA] 59 A7t
A=A, A ke 1= QIR0 7 EHEE oAM= 1774 9] At A &4, B8

215910 Hjo] 52 BHlstel WrISHAL} RoB S0 TAIHQ BIRIES. (52 419} ek,

1.6 AI2F=

AP A A 2FE AAS BBt 9] AEAVL SYH 02 ARSES Sgslaltt. B
HEAL QAR 02 s Ao ueh BRS e F U2 o 99 AEAV £21 23S
S50 PEIL, T AEAT AAPLL o] Fol YIS Slaick. AN 9

oI A 21E 53} ojsle] Folstort.

P2 FEA 2268 A, 49191512 Sole] 25 BPHAT. FR ARTE ol
LH ST, AR, BT, DA D), AT B, TS, B, Al
A5k AT (A1 Tl BA18 2 o) ke, B4, 714N, 40 e mastact

AR AL FA B4 (quantitative analysis)®| 7Fsd 739 FA EA(HEREA) S st B3
3% A4 AE(qualitative review) WS 28531t HEREA] aAFHX|= ol Hgolid= A



A= (relative risk ratio, RR), A& WA= H eyt 2UsH 4L 75 H#3}0|(weighted mean
difference, WMD), A%=7} t+& —?— HZ3} HHAo](standardized mean difference, SMDES
o]} 1, AFA IR F(random effect model) 2.2 EAI519 .

HEREA] A, o]ZX(heterogeneity)ol] Tiet TR -4 AlZHF o2 &I (forest plot)= 59

g}Ql5}al Cochrane Q statistic(p<0.10 ¥ F-=S B4 9914 wehr|&0 2 7H7)3} I statistice

ALg5to] FR7E EAA o] dAS SIS P B4 50% oA AL-E AA|- 0 & o]FAJo] Qi
758 4= 910 U 2(Higgins 5, 2008) £ H71olA= o1& 7|50 2 B3 7HEAE o d/dS stk

SAZ 24 RevMan 5.3 ol831.00, 27t &k Hole] AH RS o5z 5%0lA

ﬂl

H g7lo] A 385 A B3 d Aol LA 4E2 Grading of Recommendations Assessment,
Development and Evaluation (GRADE) H 30 & B715IcH 749 5, 2011). o] IS &3
Sy 4 EA 2 A5 A 1Bt =8 AR o] theh EAGE A D R At gt

HuSE L]
Hnst Bty A OJ’S_* o Yol 71 FSEok, 1 9 W= S8 SNz 1Y
(recommended) SIS I =L AN MM Y Q27|20 AlgS HuEt
XU st IR Al AUME oMM S THYO E E T 9 WIS 52 SR o= UGS I
(conditionally Qe MEO[LE 7ERI0f [t TIHHA S| UMY REM0| HEtE 4 X oy 92 7(& 9 At%
recommended) g X 7ol &S Hgteoz H1gt
ADoK 42 TIIHAIO QMK PNt ubdol 24 2 T 9 WIS 58 SeX o2 112sIRe
(not recommended) =W Y& A=A Y 227|529 MES HIIGHK| ¥S
T Al UMK OFF Mt SIMd SO CHo TEE AT BESI 2L it Alglo)
258 Mol Q27|&0] AL TSt HuS2 2FE 4 ¢l
(insufficient) X 25202 HoZM0| = 27|20 tolh= 25202 AHE ARt EAEX|0) O

oM HOI5t0] 2EE0 7Ied & US
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SR eIy

o] 24 229 A5
A7zAeh I Qe 1139 29 1310w Adsigln, ez Het 9L FEsl]
5102 148 Al 2 W7le] B SEEE WANSE Ealelod (18 3.1 A4ls]

=9 DB (h=2.144) = DB (n=332)
- Ovid MEDLINE (n = 498) - KoreaMed(n= 58)
- Ovid EMBASE (n=1,153) - KMBASE (n = 145)
- Ovid EBM Reviewers (n = 493) - RISS(n = 129)
» - Z=2AA (n=644)
1A JEHA] O 23
(n=1.832)
> A2 Y =S HE S HiEIE 28 (n=1.719)
24+ FSHA ol 23
(n=113) = ZE = HAE 23 (n=99)
C @RI oM A7 (n=18)
BN E= HUHZ EREX RE EF (n=1)
CEMEH (n=7)
A HOlE MBS A0 2 51X g2 28 (n = 33)
- QEEAIIOIH B2 (n=12)
> - 24-0kd 230 thEt TR0 BAER E2 ER2 (h=1)
- MED HE UASEIMEE IS S 2E (n=hH)
- 53 HLHHEE 52 71T 25 #AY F2 (n=15)
- AHEG Holst SMMSE SHoHE B2 23 (n=5)
- AMECH Helst ARMEE ZEHA E2 28 (n=2)
- AEO HoF AEHAHRCTIH ot X2 28 (h=2)
CHEHE 27t =2)
CEEELEEE (n=2)
CHEAMNS L EEE0 S ASZUNE 255 | 2 28 (h=6)
- HIWA7t HEGHA| 32 E2 (n=21)
HE {8 28
(n=14)
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1.2 MHEIAEY
FF AR 1492 5 29l B AAAIE AT, 19909 HE] 20221 Ao]o]l Ext=] )t

‘E%L%ﬂlcﬂﬂ‘)rﬂr ﬁjﬁ’_%ﬂ% woron], A= ul 9 HjEsld), 55 12s $E Bekd ol

AAA & W EA] 5o v w3t A= 11 H (] (multi-arms) I+ 18 £3), 24 X529} v WSt
A= 4”40 o 5{((back exercise, rhythmic stabilization) 2%, SFEJA]&(cryotherapy) 1H,
%223} X F(ultratherapy) 1Ho| i}

AIAHEE P ATA Q] A& ¥ F2RE 9 o REE & HAS 32 2Ho QU A
W= Aol A Harsiivh g A& F AR H 5585 131, oA A H#eI 7|5 doll= 94,
A}O

&0 A2 290l Harskeict,
MEiRF0] EAL (F 3. 1)TFzon] ZAF 9 H| w0 38 BAL (13.2), (F 3.3)0] AAIEIITh
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B 3.1 W0 S4(F 14H)

|1 KX} al AP ALHARL Okt Zx|E
bl = >’ = 4
(FHAE) 7L A (hEEE) R ozz EW Sz Hlu oFHN sy
HYQE Xt
Jalalvandi HIEO0|H . %"E* SF-MP
1 (2022) ofgt RCT  ge sy 22 22 44 TENS °s O | ©°° +3HEOD|) Q
Tella HIE0|N . ExXA
2 Lt0|X|2]0 o _ o 8 (NPRS)
Cald HIS0|A 1 22 HEIX|2 : E""**(VAS
3 Gades  wErw RCT g ilfir 11— BurstTENS - . JSHO(RMDQ)
c = 11 22 SHiX|E . Mg|x|(5|:_36)
Dias HI=0|A 11 22 GT100Hz _ - EZHA(NPRS
4 Hepa RCT i 1 HRIZ|2 _ SSoT ,
(2021) - Qs 22 GT2Hz A MPQ)
Facci HlEOVd EESIP
5 B2l" RCT Ix - H(VAS)
2011) H QE 31X} 50 50 100 TENS Vb ONE SX0HRMDO)
5 Choi 53 o7 Hes . -
(2009) of SR 10 10 20 TENS 250 Xz - EZTAVAS)
ltoh HIS0[4 . . E=mA
7 OI% RCT _° o _ T(VAS)
23 4 e
8 Kofotolis SR RCT HHQE S M TENS 105| E"7‘*¢(B RS)
(2008) = opgax 28 21 44 TS B SEOH(ODI)
21 44 TENS+2E 25
e ons 84 167 C-TENS _
9 (2005) Mt RCT S 78 83 161  AL-TENS +25  7AXE+25 - 71SXOi(RMDQ) JES
79 162 Biphasic-TENS
To OQE 15 27 C-TENS - S5ETVAS)
10 o000 Bl RCT gy 12 ] - - J[=zooDl)
- 15 27 Low-TENS : éJQI’é'(SF—BG)
Chei = WHERS - 5
11 (15099 82  RCT o 15 15 30 TENS LG - . EZHA(VAS) £y
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HI1 XX} el T ARLHAIRE CH Xt = ZX[E FEX(TE
ﬁlli_i = M AFXIS = 3IHE‘ HIJ_II-E'
(EHd) =7} A (CHa=Eh S OiEE MA|

oKty R 712t
Deyo RS N
12 (1990) 0= RCT St 60 65 125 TENS+25 HRX|2+RE 0 EZF2(VAS) 4%
=428 Xt
ZME - =3 A
13 BRI oaemor RCT  SSa5 30 33 63 TENS AR - S3TAVA) e
Herman 2428 . _ - &3EVAS)
14 (1994) FHLtCt RCT  pejsx 29 29 58 TENS+2S HAX|2+25 . J|=XO4RMDOQ) 4%

TENS, transcutaneous electrical nerve stimulation; SF-MPQ, Short form of McGill Pain Questionnaire; SF-36, Short Form-36; ODI, Oswestry Disability Index; NPRS

Numeric Pain Rating Scale; RMDQ, Roland-Morris Disability Questionnaire score; VAS, Visual Analogue Scale; BRS, Borg verbal rating pain scale; C-TENS
conventional tens; AL-TENS, acupuncturelike tens; MPQ, the McGill Pain Questionnaire
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H 3.2 AFUYR EH(E 14H)

H1xMxE AL i latz?
T gmem)  (wEm SIE hext €4 ad HIZ7|& mext - <4 ad =
(3 (g/0))  (mean+SD) (® (8/06))  (mean+SD)
U9 E Xt
Jalalvandi HIEO0lH °
1 2020 9= 7ait TENS 22 8/14  36.05+5.11 = 22 6/16  37.86+6.74 34Ol
Tella HIEO0ld °
2 Q022 o= s TENS+RE 11 - 48.82+8.01 o5 1 - 47.09+12.79 34 01
Caldas  HISO0IY HHIx|E 11 5/6 28.36+9.62 o i
3 Gosh  om s TENS 1 5/6 29.63+9.54 Sz T 5/6 25005800 JTEOM
Dias HI= 0|4 GT100Hz 11 12/23  44.0+133 _ .
4 5 HAIx|E 11 11/24  408+16.0 374 O
(021 28 #x GT2Hz 11 8/27  42.6+13.2 <
: EE _ .
5 (Egﬁﬁ') 9'% %;’r TENS 50 30/70(%) 49.63+15.52 2x2 50 26/74(%) 46.56+15197 374 Ol
; O QE - ol = °
6 o5y e TENS 10 - 2780215 ESLA2 10 - 27.10+2.10 6742 04
ltoh HIS0ld o= o
oIyQE TENS 23 0/23 412 + 5.0 =5 23 Lt 41.0£5.5
Kofotolis USRS 2 x5, . o
8 Q008" ol an HAIRIZ 21 0/21 422+78 67401y
TENS+RE 21 0/21 375486 DRE+2E 23 0/23 41.0455
o C-TENS 84 - 36.6
Jarzem HSuS = o
9 5008 sixt AL-TENS — +2%2 78 - 33.7 HER2+2E 83 - 37.2 37H ol
Biphasic—TENS 79 - 32.2
40/60
C-TENS 15 45.20 £11.19
MOE 9
10 Topuz  EHH28 () HRIR|R 12 83917 904770 BB O
(2004) SRt 26.7/733 (%)
Low-TENS 15 50.13 +11.97

(%)
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AIKK SR L Hlia?
B mmas)  (opmsy =17e text g4 i Hl@|2 tHExt G a8 ssvid
(B) (2/0)  (mean=SD) (%) (/o) (mean+SD)
i O QE _ o
1 %hgég ”gﬁf TENS 15 11/4 34.7+9.1 x|z 15 10/5 282 +72 6Oy
Deyo HERS _ 53.7 . 48.1 °
12 (1990) Sixt TENS+ZS 60 530 PR 65 - s Mo
8428 Xt
Bertalanffy B42& 2 o
13 (2005) %éi%ﬂ TENS 30 16/14 47+7 HRR= 33 17/16 49+14 23 Al
IMOE _
14 '?%818“ Afao =7t TENS+25 29 24/5 36.7+11.5 HAR2+RE 29 22/7 417+114  3~10%

TENS, transcutaneous electrical nerve stimulation; C-TENS, conventional tens; AL-TENS, acupuncturelike tens; SD, standard deviation
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SXHZ(TENS)

Hlwz

UNE=L=[0NE))

A
K& A ZHus)

Al=Bwizy

M

Jalalvandi - a o 52| L 2R S 25 AEHA 183
1 (2022) TENS(] 57'_—) ‘8‘%(1 57'_—) 158 LH ilEH@. Ir:g% A‘”E ES In_lc;b (6_7'5/_7'5 3§|)
)+ o . . &
2 &822) T?%sgg%g - 28(308) - received exercise therapy only (5$1/3<_2|2§|)
. - placebo mode were performed _
Caldas burst HAX|= . _ 103
3 (2021) TENS(302) 240 - using a sonophasys device (=33))
oHx|= - @2(700g), HIZSX| AFS
Dias GT100Hz(302) = - same procedures, but zero 13
4 ANX=ZE0R) ! ’
(2021) GT2Hz(308) 100 PRIE( ) intensity )
Facci o 5 - the control group remained 102
= HA
5 (2011) TENS(0=2) 330 = untreated @2%)
Choi o _ FZ2MRE - ZEOX|IET| k]
6 (oog)  TENS@0Z) (20%)  (FI2 1MHz Z= 1.5W/e) (2%:/533))
ltoh _ os - did not receive any specific 102
/ (2009) TENS A= treatment (F13) 103
HAX = - received placebo using placebo
TENS (30~458) units, 2k 30~452 A2 _
g Kofotols  (30745%) 200 25 - 2iS oga@T-) 158 v, gz AR
(2008) (30~451)  3ME ZFI3H, % 30~45% AQ ©) S
TENS(202)+ ox
25(30~45%) =
C-TENS
Jarzem  AL-TENS o < - The sham stimulators had indicator JES
S ; HE|R+RE ur . Y
9 (2005) B'phT = lights to mimic operation )
iphasic—
TENS
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=M=HTENS H|uat
AKX SA=( ) |t

= 3|&
o =ma A ZENZ E
SHOIT 2 t= == 2 =S O124/21%)
E2d)  AEYw Ty KaAZle MBS Hlza Al
10 Topuz C-TENS(20=) 80 100 HAIR|E - same position but no electrical 108]
(2004) | oW-TENS(202) 4 ~ stimulation 2%/ 53])
Chein - < ey - using TENS unit except that the 138 PN
1" -TE = 14 HAX|=(602 . A ; - T
(1999 C-TENS(60) 80 0 RIE(E0%) internal circuit had been disconnected -) AlZh
Deyo (C+ AL)TENS ~ ©80~100 HAX|=(@45%) - received identical instructions and 4o . 4= Sty 9onE 4%
12 (1990) (45228  +@®2+4 ) + 25 similar adjustment 2SS 14 SR x 2-38] ) 4
2498 X}
- 13] o
13 Be(rét(a)lgg)ﬁy TENS(30%) 100 200 HAIX|2(30) re_ce|ved sham TENS and were not a . tg;,_i
stimulated HololL = E—|
X 0 i ith an identical = —=1H
1 H1erm4an TENSGBOE)+SE 200 + 4 ) 7175JK|§(E30I)+ - received treatment with an identical ARlE I, 218 AlSE 7 4= 4=
(1994) =S unit that did not produce an output 7y 57} 71 5 717 B Zct -)

TENS, transcutaneous electrical nerve stimulation; C-TENS, conventional tens; AL-TENS, acupuncturelike tens



NEC £ SIX|OIM Q| ZIX X7 MAXIZXIS

|0

()

]

25 Ad=I3t RCT 14%0] Hisf RoBE ©I-83te] HIEH A P

R
A S oA ae) A A 8 WA o o TAE 8L thEo] oA
TAIA 0= AFSIL Qo] e’ 0.2 WIABATSE.7%), AFIA Sk A Qo] e A 2

el

2 W7

H7FohATH(14.3%)
AT Yol Ao, AN T e ] S A e
AAFstaL QIR ot T HIEHO] HUTH =S 42.9%, B4 35.7%). ‘AF 7 gt =1

TFAF R AERt 6ol s W o= “;‘7}0} R3L(42.9%), AFSHA ¥ 89l s ‘=St =

ESESH AuAtE o I E HEHN T A2 & S 20 R HlE0] 78.6% o4 g o=
Brksllow, ASA7 22 3HS = O 2 BIISIUTH21.4%). AHA BT = tiRE0] Aol A]
Aol et 2 EZo| EAJet1 FATE BT Hisle] WS 07 BUIeIRoLK71.4%), Y+
Aol A =27 o] gt HHS AR BSHA] 912 9= B & 716t 11(21.4%), FEHet
739 T2 02 WIISHATHT. 1%). 71EF HIEH -2 717F 9A1H] 2| o]l Teid =02 W3 o] 64.3%,
‘BElA'0] 28.6%, w2 0] 7.1%Ack.

w
Random sequence generation (selection bias) %
Allocation concealment (selaction bias) = § B
fa s =
Blinding of participants and personnel (performance bias) g H é
= 0w = = @
Blinding of outcome assessment (detection bias) = £ § = = —
2 £ 8 § § 8
Incomplete outcome data (attrition bias) E 8§ 2 £ E £
= o = @ = =
" " . = o = @ o =
Selective reporting (reporting bias) T E = 2 E 2
& § £ = z
) 2 £ 3z & g2 3
Other bias £ § = 5 =5 =
: : : : | = 5 2 2 S %
@ bt N e
0% 25% 0% 5% 100% = £ & 5 & £ g
E £ 2 2 = =2 =
) ) ) ) . ) s £ 8 5 E T =
.Luwnskofb\as DUncIearnskofblas .nghnskofblas ‘ Ert% 2 £ = E ﬁ £
Bertalanmyzons | @D | @D | @ | O | O | @ | @
12 3.2 HIE2E J8Z(RoB) cadas2021 | @ | @D | @ (O @O @
Cheing1ggs (@ |2 |2 (2 @ @ @
Choizong |2 |2 |2 |2 @ @2
Deyoioao | @ @ |7 (@ | @7 | @
Diasz021 | 6D | @ | @ |7 @ @ @
Faccizonl | @D | @ | @@ | @ |2 | @
Herman 1994 . = . = . ? .
tohzooo | @ | @ |2 |2 @ @) 2
Jalavandi 2022 | @D | @ | @ | @ @ | @ | @
Jazemzons (@ |2 |7 | O @ @ ©
Kafotaliszona | 2 | @ (@] 2 @ | @ | 2
Tenzzozz | @D | @O | @2 | O @ @
Topuzzoos | @D | @D (@ |2 | @ (@ 2
J% 3.3 HIELIS 7122 (RoB)
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2. Gtz

2.1.1 2y

25 TAE HdC= ot 128 F F218 B o NS5 Ealdt e 20|l ASA mt vl wgt
1¥(Deyo 5, 1990)°14 2+ 9] °F 1/304 T A=0] WAYSIALL, AR5t F 1790] A= 42
T A% g o g X 7E FHstYtty B uskgich S-53 H| et 1¥(Jalalvandi 5, 2022)001A41=
T BROA AlE B B2 9 o gikgo] AESHA] k2 A0 2 HATSIITHE 3.4).

=X == H|u &

WA @w owa - p T

(Year) 717} Event Total Event Total

vs HAXg Y 2X=

Devo BIXE=0] 1/30f1A] A0St TIEALS LA

oy o' - e - 8 - Hﬂ (12) A2 49 & Az3t I

goR x|z H

vs 2Z(back exercise)

Pl 6% @0 2 0 22 - EnsvNeYoNUS A
2.1.2 11

R Bl AE AT RS B U AR EZHSE, o AnA 2
7157900, 4l 9L gtk

2.1.2.1 E5¥

B dxo] et ARA & 9 FA g7 BEH (R & Ueo] ERISIITHI 3.5). 35805
Numeric Pain Rating Scale (NPRS), Visual Analog Scale (VAS), McGill Pain Questionnaire
(MPQ), Borg verbal rating pain scale (BRS) L& o]-&sto] 451901, Aol =74 9|7t
gt el A] £ Wk Kstandardized mean difference, SMD)Z S5 X|E AAIoFL)
T 85 Aol A A74BASA =t ARA & D T3 5t B W A= & 9ol .
0] % 3%H(Facci 5, 2011; Topuz 5, 2004; Cheing &, 1999} Al& A%, Al& _ﬁ,_ 27 Ao A An A
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NEC £ EXj0MC| ZIE M7 MIZKSRIE

A7NAAZA RS B2 A7 89J5H 2ok, 5H(Tella S, 2022; Caldas <, 2021; Dias <,
2021; Ttoh <, 2009; Kofotolis 5, 2008)0|4= 27t -8-2J5t A}o]7} Q1ich

HIERE A 0] 7hs et 81 td 2E SHAIEE 7122 et A3H1™ 3.4), SMD -0.34 (95% Cl
-0.70, 0.02)2 #F Folgt Ao|= gloH, I 71 57% = S5 o2 1ol AUt

TENS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean  SD Total Weight IV. Random, 95% Cl Year IV. Random, 95% Cl
Deya 1980 217 3982 BS 24 28BS B0 19.5% -0.08 [0.43,0.27] 1890 -
Cheing 1399 B311 312 18 9ET3 231 15 111%  -1.19[1.98-0.41] 1999 —
Topuz 2004 373 162 15 581 137 12 100%  -1.40[2.25-0.54] 2004 I
Kaofatalis 2008 06 2318 05 3 144% 01%[0.42,0.77] 2008 I
Itah 2008 88 237 6 581 284 TOTA% -0.00[1.09,1.08] 2008 —
Caldas 2021 0f8 044 11 085 085 11 10.3% -0.35[1.19, 0,45 2021 —T
Dias 2021 2321 3 324 35 16.0% 0,31 [0.78, 0.18] 2021 —=T
Tella 2022 481 13 11 473 1 104% 010[0.73,0.94] 2022 i
Total {95% CI) 181 172 100.0% -0.34[-0.70, 0.02] &
Heterogeneity: Tau?= 0.14; Chi*= 16.25, df= T (P = 0.02) F=57% 4 2 r 2 4
Test for overall effect Z= 1.86 (P = 0.06) Favours [TENS] Favours [Confrol]

02 3.4 (2428 S5F4] 7AAR L RXIR BT

HEA A 75e} v|wst 7= & 4Ho|Qith o] & —-—E(rhythrmc stabilization exercise)¥} H| gt
1#(Kofotolis 5, 2008) Al& 215, Al& & 45, 85 AFoIA 04 A71473 270 55847t

B WL o} 90I5HA] =9kd vhdH, o2 - %(back exerc1se)ﬂr B W3St 1H(Jalalvandi 5, 2022)°4+=
A& T 67 AJ-oA] 78t o7} QIdiet. AR, 2tX| =2} vl et 23H(Caldas 5, 2021,
Choi &, 2009)°14 %= w7t F-2J5k Zol= AT HIEHEA o] 7Fagt 41O 2F SHAA 7%
SSRGS AT 23H1™ 3.5), SMD 0.19 (95% C1-0.87, 1.25)2 w1t 7213t Zol= igleH,
I' 7} 88%= o|&ddo] &3ttt

TENS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 5% Cl Year IV, Random, 95% Cl
Kofotolis 2008 2 06 23 12 03 23 255% 1,66 [0.98,2.34] 2008 —
Choi 2009 23 143 10 23191 10 240% 0.00-0.88, 0.88] 2009 -
Caldas 201 068 044 11 121 13 11 242% -0.83[-1.38 033 20¢1 -
Jalalandi 2022 3518 449 22 3795 821 21 163% 041101, 019] 2022 —=T
Total {95% Cl) 66 66 100.0% 0.19 [-0.87,1.25] "*'

Heterogeneity: Tau?=1.02; Chi®= 2473, df= 3 (P = 0.0001}; F= 88% § K T f f

Testfor overall effect =038 {F=073 Favours [TENS] Favours [control]

0835 [BNRE EEH4A] BEN X|29f0| Hlu
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H35[HELE] &ty AN-83 s
HI1 XKL ZAx|E = SHAH S T
(Year) (2D SH= Hladz (=) mean SD Total mean SD Total g Hl
vs HIXE2 Y X
Tella NPRS TENS(150H2) o s /45 157 i 8 141 i NS
(2022) (0~10) +25 =5 52(103]) 4.91 13 11 473 2 11 NS
INE 4.74 0.83 11 4.65 1.31 11 NS
x|5(13) 2.47 1.66 11 2.28 1.61 11 NS
Caldas VAS TENS — 1% 2.65 2.08 11 293 146 11 NS
(2021) (0~10) (4H) * pES 2.11 184 11 2.33 2.22 11 NS
3% 14 134 11 157 14 11 NS
47(103)) 0.68 0.44 11 0.95 0.95 11 NS
TENS Az & 5.4 1.6 35 4.2 2.2 35 NR
NPRS (100H?) x|5(13) 2.3 2.1 35 3 2.4 35 NS
(0~10) TENS N 4.7 2.3 35 4.2 22 35 NR
( 2%3%) (2Hz) R Jilﬂ%f 3)) 2.1 2 35 3 24 35 NS
TENS R 135 5.1 35 145 4.1 35 NR
MPO (100H2) Z5(13)) 6.3 5.8 35 8.8 6.2 35 NS
(0~20) TENS Al ® 155 4.1 35 145 4.1 35 NR
(2Hz) Z5(13]) 6.6 6.3 35 8.8 6.2 35 NS
_ NS 465 286 50 69.4 25.6 50 0.0086 Fl
o (0Y1Ago> oo MR 2%(108) - - 50 - - 50 (0.0001 Fi
NgHs e 391 - 50 85 - 50 €0.05 Fi
INERS 633 16.5 6 63.7 19 7 NS
ltoh VAS TENS N 12(13)) 61 24.1 6 58.3 21.6 7 NS
(2009) (0~100) (122Hy) A 2%(23)) 57.7 27.2 6 57.4 19.7 7 NS
3%(33)) 55.5 235 6 55.4 19.7 7 NS
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IPSIY; Zax| = = SHAH SXz H w3
(Year) (=) Sh= Hlalz =) mean SD Total mean SD Total 2 it
47(43)) 515 25.7 6 56.3 21 7 NS
5%(53) 53.2 25.1 6 53.1 27.9 7 NS
102(103)) 58.0 23.7 6 58.1 28.9 7 NS
N H 2.3 0.4 23 2.1 0.7 21 NS
TENS — x|5(13)) 2.2 0.4 23 0.4 21 NS
(4Hz) JES 2.1 0.6 23 0.4 21 NS
Kofotolis BRS 8= 2.0 0.6 23 19 0.5 21 NS
(2008) (0~10) A A 1.9 06 21 21 08 2 NS
TENS+o= o x/5(13)) 17 0.5 21 16 0.4 23 NS
(4H2) = VES 1.6 0.4 21 14 05 23 NS
8= 14 0.4 21 12 0.3 23 NS
VAS NS 6.53 118 15 5.75 1.35 12 NS
_current pain 2Z(103)) 3.73 1.62 15 5.91 1.37 12 NS
(0~10) TENS NSHE HERF 280 2 15 0.16 111 12 (0.05 Fl
VAS (80H2) INERS! 7.4 1.18 15 6.75 1.13 12 NS
_activity pain 27(102)) 4.86 1.68 15 6.58 0.99 12 NS
Topuz (0~10) s ABSHS #5l2 —2.50 145 15 ~0.16 0.83 12 (0.05 F
(2004) VAS Bz Aig 6.86 124 15 5.75 135 12 NS
_current pain 27(102)) 4.26 2.05 15 5.91 1.37 12 NS
0~10 TENS ASHES HaRE 260 14 15 0.16 111 12 (0.05 Fl
T (4Hz) A& 7.46 1.992 15 6.75 1.13 12 NS
_activity pain 27(103)) 5.33 2.09 15 6.58 0.99 12 NS
(0~10) NBSHS #E2 —2.15 118 15 ~0.16 0.83 12 (0.05 F
%h 5%?9 VAS TENS - NFR 100 0 15 100 0 15 NR
(0~100%) (80Hz) x15(13) 63.11 31.2 15 9.73 23.1 15 (0.01 F
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IPSIY; Zax| = = SHAH SXz H w3
(Year) (=) Sh= Hlalz =) mean SD Total mean SD Total 2 it
TENS AR A& 7 39.9 - 31 37.9 - 31 NR
Deyo VAS TENS+H2E  7PlR[E+es 431 - 34 44.2 - 29 NR
(190) (0-~100 TEL';'ES% 5 ég‘gfg% JES 217 2982 65 20 2865 60 NR
vs HEXM X|&
Jalalvandi SF-MPQ TENS oz Az 51.36 8.46 22 46.91 9.09 22 NS
(2022) (0~75) (100H2) e 62(183]) 35.18 4.49 22 37.95 8.21 22 NS
B 4.74 0.83 1 423 12 1 NS
x|5(13)) 2.47 166 1 1.56 1.58 1 NS
Caldas VAS TENS . 1% 2.65 208 1 2.65 1.83 1 NS
(2021) (0~10) (4H) =< 2% 211 184 1 1.89 262 1 NS
3= 14 134 1 2 162 1 NS
47(103)) 0.68 0.44 1 121 13 1 NS
Choi VAS TENS o NESS 6.1 233 10 5.7 2.75 10 NS
(2009) (0~10) (100H2) ASTAlR 27(63)) 23 143 10 2.3 1.91 10 NS
A& H 2.3 0.4 23 2.1 0.8 23 NS
Kofotolis BRS TENS ox X5(138)) 2.2 0.4 23 1.6 04 23 {0.05 FC
(2008) (0~10) (4H) e 4z 2.1 06 23 14 05 23 (0.05 FC
8= 2 0.6 23 1.2 0.3 23 (0.05 FC

TENS, transcutaneous electrical nerve stimulation; SD, standard deviation: NPRS, numerical pain rating scale; VAS, visual analogue scale; NR, Not report; NS, Not
significant; MPQ, McGill Pain Questionnaire; SF-MPQ, Short form of McGill Pain Questionnaire; BRS, the Borg verbal rating pain scale; FC, Favor Control; FI,
Favor Intervention

*ZeI0A SI=01| et 2AZ0] Gle dR= Z3AIE U 2= 017|1M



NEC £ SIX|OIM Q| ZIX X7 MAXIZXIS

1) SPAAE
Edvic SPYAES tFobA Halokal Qlo] ‘Al& 215, 1~25, 3~45, 55 oY O & IESeI Y,
3+ 23of| A 27] o)At T kE AE H 113 A NPRS, VASE YF& AH519lon, Hio| L=

|

5o T2 T5 Al 55E SAl Hashs B9 Haol L7l o/;;g_ o ATk Mo }oq BasloIn)

ESHEE0IA Tt RF 9] A A7NAASA = TS ERIgH A, 7P et o R (TR R)

AR8E 11F04(50~100Hz, Conventional TENS) $-d0 2 A 6}04 HAstqict.

ABA = Y FA) G} v w gt oA SAAIE ootk ALY 3.0), froIg Alel= §llon,

Al 215 9 1~25 AollA A5 A A7 |4A18AFA 7Y 55857 Hl 2 32 AFE Btk
E4 A58} vluet AN 3.7) AlE ASQuE)NM FA A7ANBAFARS] F5HFTT

4om

O
ot
ol
A
%
E
[
1o r
>
2,
=2
X
rir
p
o)
(o]
L

3k 2jo]7} glgick,

TENS L1 2XE Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean S0 Total Mean S0 Total Weight IV, Random, 95% Cl__ Year IV, Random, 95% CI1
11T AE =S
Cheing 19949 B3.11 a2 15 9673 231 15 22.8% -1.19 [1.98,-0.41] 19949 —
Kofotolis 2008 2.2 0.4 23 2 0.4 el 26.4% 0.49[-0.11,1.09] z2o08 T
Dias 2021 2.3 21 35 3 2.4 35 28.9% -0.31 [[0.78,0.16] 2021 —
Caldas 2021 2.47 1.66 11 2.28 1.61 11 21.8% 011 [[0.72, 098] 2021 T
Subtotal {95% CI} 84 82 100.0% -0.21 [-0.86, 0.44]

Heterogeneity: Tau®= 0.32; Chi®=11.90, df= 3 (F =0.008); "= 75%
Test for overall effect. £= 0.62 (P = 0.53)

112 & = 125

Topuz 2004 373 162 15 591 1.37 12 35.0% -1.40[2.25,-0.54] 2004 —

Itoh 2008 57.7 272 6 574 197 T 28.4% 0.01 [-1.08,1.10] 2009 T
Caldas 2021 211 1.84 11 233 222 11 35.6% -00[-0.94, 073 2021 —
Subtotal (95% CI) 32 30 100.0% -0.52 [-1.43, 0.39] —~—

Heterogeneity: Tau®=0.42; Chi®=5.83, df= 2 (P=0.05); F= 66%
Test for overall effect: Z=1.13 (P = 0.26)

1TA3AE = 347

Deyo 19930 21.7 2082 65 24 2865 B0 B1.5% -0.02[-0.42, 0.27] 1990
Kofotolis 2008 21 0.6 23 2 0.4 21 21.8% 019 [-0.40, 0738 2008
Itoh 2009 1.8 247 F 563 21 T Fi 3% -019[-1.29, 0901 2009
Caldas 2021 068 044 11 095 095 11 10.6% -0.36[-1.19,0.449] 2021
Subtotal (95% Cl) 105 99 100.0% -0.06 [-0.33, 0.22]

Heterogeneity: Tau®= 0.00; Chi*=1.21, df=3 (P =0.75);, F= 0%
Test for overall effect: £=0.40 {F = 0.64)

1.1.4 AlS = 5= 018

il

Kofotolis 2008 2 0.6 23 1.9 0.5 21 55.6% 018 [-0.42, 0.77] 2008
Itoh 2008 a8 237 6 48581 2548 T 16.4% -0.00[-1.08,1.08] 2008
Tella 2022 4.81 1.2 11 4.73 2 11 27.9% 010073, 084] 2022
Subtotal {95% CI) 40 39 100.0% 0.13 [-0.32, 0.57]

Heterogeneity: Tau®= 0.00; Chi®=0.09, df= 2 (P =0496); F=0%
Test for overall effect Z= 0.56 (P = 0.57)
+ + + +
-4 -2 0 2 4
Favours [TEMS] Favours [Control]

Test for suboroun differences: Chi®=1.87. df= 3 (P = 0.600. F= 0%

13 3.6 [ZEL8 S5Hs] oz B EEMEY)-71ARE X FXZAQ| H|W
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TENS usual care Std. Mean Difference Std. Mean Difference

Study or Subgroup __Mean _ SD_Total Mean _SD Total Weight IV, Random, 95% Cl_Year IV, Random, 95% CI
4A11AMEES

Kofotolis 2008 22 04 23 16 04 23 544% 1.47[0.82,2.13] 2008 ——
Caldas 2021 247 186 11 156 158 11 456% 0.54 [-0.31,1.39] 2021 T
Subtotal (95% CI) 34 34 100.0% 1.05 [0.14, 1.96] ~

Heterogeneity: Tau®= 0.28; Chi®= 2.88, df=1 (P = 0.09); F= 65%
Testfor overall effect £= 225 (P=0.02)

412M& 5123

Choi 2009 23 143 10 23 1.8 10 477% 0.00 [-0.88, 0.88] 2009 %
Caldas 2021 211 184 11 189 262 11 52.3% 0.09[-0.74,0.83] 2021

Subtotal (95% CI) 21 21 100.0% 0.05 [-0.56, 0.65]

Heterogeneity: Tau== 0.00; Chi®= 0.02, df= 1 (P = 0.88); == 0%
Test for overall effect Z= 016 (P = 0.87)

413 M E T 347

Kofotolis 2008 21 06 23 14 08 23 51.3% 1.25[0.61,1.88] 2008 ——
Caldas 2021 068 044 11 121 1.3 11 487% -0.53 [-1.38, 0.33] 2021 —
Subtotal (95% CI) 34 34 100.0% 0.38 [1.35, 2.12] e

Heterogeneity: Tau== 1.42; Chi== 1064, df=1 (P = 0.0013; F= 91%
Test for overall effect Z= 0.43 (P = 0.66)

414N & T 55 018

Kofotolis 2008 2 0B 23 12 03 23 497% 1.66[0.98, 2.34] 2008 ——
Jalalvandi 2022 3518 449 22 3795 821 22 503% 041 [1.01,019] 2022 —
Subtotal (95% CI) 45 45 100.0% 0.62 [1.41, 2.64] ——e

Heterogeneity: Tau== 2.03; Chi= 2013, df=1 (P = 0.00001%; <= 95%
Test for overall effect Z= 060 (P = 0.55)

\ \
-z 0 2 4
Favours [TEMS] Favours [control]

=T

Testfor subaroun diferences: Chi®= 327 . df=3 (P =035 F=8.2%

02 3.7 [BH28 S5H4] 51912 BASHANY)-2EN A2 BT

TENS Control Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight [V, Random, 95% ClI Year IV, Random, 95% CI
5112 R HAE
Cheing 1999 6311 31.2 18 8673 231 15 16.4% -1.19 [1.98,-0.41] 1999 -
Topuz 2004 373 162 19 5891 1.37 12 18.3% -1.40 [-2.25,-0.54] 2004 -
Kofatalis 2008 2 06 23 18 05 21 19.3% 0.35[0.24, 095 2008 T
ltoh 2009 58 237 6 581 289 7O123% -0.00[1.09,1.09] 2009 I B
Caldas 2021 068 0.44 11 085 095 11 155% -0.35[1.19,0.49] 202 -1
Dias 2021 23 21 35 3 24 3/ M.2% -0.31 [-0.78, 0.16] 202 T
Subtotal (95% CI) 105 101 100.0% -0.46 [-0.99, 0.07] g

Heterogeneity: Tau®=0.29; Chi®=15.83, df=5 (P =0.007), F= 68%
Testfor overall effect: Z=1.69 (P=0.09)

s12HEHNER

Kofotalis 2008 14 04 21 1.2 03 23 291% 0.86 [-0.04,1.16] 2008 e
Choi 2008 23 143 10 23 19 100 205% 0.00[0.88 088 2009 -1
Caldas 2021 068 0.44 11 121 13 11 211% -0.53[-1.38,033] 202 -
Jalalvandi 2022 3518 449 22 37495 81 22 293% -0.41 [1.01,019] 2022 —=Tr
Subtotal (95% CI) 64 66 100.0% -0.07 [-0.60, 0.46] <

Heterogeneity: Tau®= 0.15; Chi®= 6.51, df= 3 (P = 0.09); F= 54%
Testfor overall effect Z=0.26 (P = 0.80)

4 -z 0 2 4
Fav ENS] Fav trol
Testfor subaroup difierences: Chit= 1,05, df=1 (P= 0313, [F= 4 5% avours [TENS] Favours [control]

12 3.8 [F2E S5H4] 5192 BA-HE HlT



NEC £ EXj0MC| ZIE M7 MIZKSRIE

TENS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV. Random, 95% CI
322TENS+E2SA B vs. AP UEIS+E2SAE
Dieyo 1990 21.7 2882 65 24 2865 60 52.0% -0.08 [0.43,0.27] 1990
Kofotolis 2008 1.4 04 hal 1.2 0.3 23 29.5% 0.56 [-0.04,1.16] 2008 i
Tella 2022 4.91 1.3 11 473 z 11 18.5% 010[-0.73,054] 2022 -
Subtotal (95% CI) 97 94 100.0% 0.14 [-0.26, 0.55] >

Heterageneity: Tau®= 0.05; Chi®= 3.20, df= 2 (P =020}, F= 37%
Test for averall effect: 2= 0649 {F = 0.49)

-4 -2 0 2 4
F: EMNS] F trol
Test for subgroup differences: Mot applicahle avours [T 1 Favours [control]

O 3.9 [2HHQE SEHs] offlE 24-8E Hlu

3) A& 314
Al 56 B9FE B4 37 13, 108 o1 0= T8It BuH WA= ARAR
2 P2 v EF AT A 5] T SOIRAT AT 3.10) 13, 108] o BE 22F
ROR Aol Giglont, U A W AATA R FE TS FYS o HE Hme
 15I2B)IA 4] 5847 o 94T 108] o1 Ak Folfe

2 e
ROIF Holrt QAR AT FANAATA R FF T e ARG weck

L.

=

W
—
—
~—

TENS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random., 95% Cl _ Year IV, m, 95% CI
51.1 1=
Cheing 1999 6311 31.2 15 9673 231 15 19.2% -1.19 [-1.98,-0.41] 1999 =
Kofatolis 2008 2.2 0.4 23 2 0.4 21 22.8% 0.49[-011,1.09] 2008 T
Iltoh 2009 61 241 B 583 216 7Too14.2% 0.11 [-0.98,1.20] 2009 I
Caldas 2021 2,47 1.6B 11 2.28 1.861 11 12.2% 011 [0.72, 095 2021 -
Dias 2021 2.3 2.1 a5 3 2.4 35  25.5% -0.31 [0.78, 0.16] 2021 =T
Subtotal (95% CI) o0 89 100.0% -0.16 [-0.72, 0.40] -

Heterogeneity: Tau®= 0.26, Chi®= 1214, di= 4 (P=0.02), F=E67%
Test for averall effect: Z= 056 (F = 0.58)

5.1.2 10=] 014

Topuz 2004 272 1.682 145 .91 1.27 12 2681% -1.40 [[2.25,-0.54] 2004 —

Itoh 2009 688 237 6 481 2848 7 209% -0.00 [-1.09, 1.08] 2008 I

Caldas 2021 0.68 0.44 i 095 095 11 26.4% -0.35 1.9, 0.49] 2021 — =

Tella 2022 4.91 1.2 11 4.72 2 11 26.6% 010073, 094 2022 —

Subtotal {95% CI) 43 41 100.0% -0.43 [-1.12, 0.26] -

Heterogeneity: Tau== 0.28;, Chi®= 7.02, df=3(F=007), F=57%

Testfor overall effect: Z2=1.22(P=0.22)
t t t t
-4 -2 u} 2 4

F ENS] F trol
Test for subgroup differences: Chi*= 0,36, df= 1 (P = 0.56), = 0% avours [TENS] Favours [control]

13 3.10 [AHE2& SSHF] otelz 2

1
>
>
N

)~ 745I%2 U PX|29} |

TENS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI_Year IV, Random, 95% CI
52113
kofatalis 2008 22 04 23 16 04 23 544% 1.47[0.82,2.13] 2008 ——
Caldas 2021 247 166 11 156 1.58 11 456% 0.54 [0.31,1.39] 2021 T
Subtotal (95% CI) 34 34 100.0% 1.05 [0.14, 1.96] .

Heterogeneity: Tau®= 0.28; Chi®= 2.88, df=1 (P =0.09); F=65%
Testfor overall effect Z=2.25(FP=0.02)

5.2.210%] 012

Caldas 2021 068 044 1 121 1.3 11 32.9% -0.53 1,28, 033 20 —= T
Jalalvandi 2022 3518 448 22 37495 81 22 BT1% -0.41 [1.01,019] 2022 —
Subtotal (95% CI) 33 33 100.0% -0.45 [-0.94, 0.04] P

Heterageneity: Tau®= 0.00; Chi*=0.05, df=1{P=083); F=0%
Testfor overall effect: Z=1.80 (P =0.07)

N
Favours [TEMNS] Favours [control]

Testfor subgroup differences: Chi*=8.04, df=1 (P = 0.005), F= 87 6%

12311 [PHQE EE5HA] 5192 BAASI4E)-HEH X|20H0| D
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2.1.2.2 7|sHo4

Ir

Aof= i Ztof] wet AXIX = U FR 53 B2 X722 o] ERISHITHE 3.6).

715N = HEAQ Y= Oswestry Disability Index (ODI), Roland Morris Dlsab1hty
Questionnaire (RMDQ)E °1-83tA 1 A} 3to] R4 75740 =7t Yol =ait o &
Z10 7 & 4 Qi) o|uf A Hultt =4 7 et WekE A A] 12351 B Kstandardized mean

difference, SMD)& S3FAAE AA 513

7]

o)

4 8F SRPolA ]2 7| AS A =L ASIA = B T A=A Hli’_’a} A= ’E? 7HOI . °]
S 18(Facci 5, 2011)2 Al& 25 AlRolA Ao A714178 4521172 7157l A7t -F25HA

okar, 5W(Tella 5, 2022; Caldas 5, 2021; Itoh 5, 2009; Kofotolis 5, 2008; Topuz 5,
2004)0014t= w2 -2lgt Al |7} Qi) HiEREA o] 7153t 6 e &2 25 S 7102 gt

K19 3.12), SMD 0.00 (95% CI1-0.23, 0.23) 2= 7k -5-9J3t ZJoli= gigi o, oA 3% §I3it
Std. Mean Difference

TENS Control Std. Mean Difference

Study or Subgrou Mean SD Total Mean SD Total Weight [V, Random, 95% ClI Year IV, Random, 95% CI

Topuz 2004 142 £.88 15 1833 a1 12 8.7% -0.53 F1.31,0.24] 2004 ﬁ'_‘;

Jarzem 2005 99 549 84 97 &8 83 56.9% 0.03 [0.27,0.34] 2004

Kofatalis 2008 163 37 23 158 189 21 14.9% 016 [0.43,0.76] 2008 I

Itah 2009 TH 3B 5 T4 To44% -0.04[1.14,1.08] 2009 - T

Caldas 2021 427 272 11 409 378 11 7.5% 0.05[0.78, 0.89] 2021 1

Tella 2022 854 61 11 864 494 " T.5% -0.02 [F0.85, 0.82] 2022 -1

Total {95% CI) 150 145 100.0% 0.00 [-0.23, 0.23] *

Heterageneity: Tau®= 0.00; Chi*= 2.20, df= 5 (F = 0.62); F= 0% V) 5 } } !

Testfor overall effect: Z=0.02 (P =0.89) Favours [TENS] Favours [contral]

J8 312 [HE28 7ISHM] AXKE ¥ X220 H|u

HEQ A 5o H|w et 4= F 3o 0] F 2l QP -2-8(rhythmic stabilization exercise)Z}

H) w3t 18 (Kofotolis 5, 2008} Al& A&, A& T 45, 85 Ao A A3 H7|414A=272]
1578l A7} vl ut He} -FolobA] W2 §HH, T T2 5(back exercise)¥ H|w g 1 H(Jalalvandi

gt 2to17t it g x| &Lt vl WSt 13H(Caldas 5,

ol 3‘?_% o F SR 71eo= /et

frefgt Alol= figlo, I'7F94%= o &4

7
5. 2022914 Al F 6% AENH 228
2020141 §2J ol QIoiek. k4ol 7
ZAIH19 3.13), SMD 0.68 (95% C1-0.98, 2.35)=
9I%lo] 3ot shaje] Fol7t Basi,

TENS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95%Cl Year IV, Random, 95% Cl
kofotalis 2008 164 37 23 98 08 23 1% 235148, 312 2008 i
Caldas 2021 427 272 M 4346 11 327% 008 [075 092] 2021
Jalalvandi 2022 1209 593 22 1436 BAS 22 341% 036095 0.24] 2022
Total (95% CI) 56 56 100.0% 0.68 [-0.98, 2.35]
Heterogeneity: Tau?= 2.01; Chi*= 31.30, df= 2 (P = 0.00001); F = 94% M t ! ! m

Testfor overall effect Z=081(F=043)

J™ 313 [HEes 7Is

Favours [TENS] Favours [control]

o] 225 X|=2242] |
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H 3.6 [2HEF] gatd

H|1 XXt ZX|E = S™-AH Sz H| w7
(Year) (1) Sh= Hlalz (3= mean SD Total mean SD Total P <k
vs HAXg Y BX=
Tella RMDO TENS(50H) _ A& H 10.82 6.38 11 10.09 5.15 11 NS
(2022) (0~24) +25 =5 52(103)) 8.54 6.1 11 8.64 4.94 1 NS
Caldas RMDO TENS - A& H 10 3.87 11 8.72 433 1 NS
(2021) (0~24) (4Hz) = 42(103]) 427 2.72 1 4.0 378 1 NS
. N H 13.36 5.41 50 15.41 5.45 50 NR
(gggﬁ') T(')V'Z'?g &%ﬁ% ox2 27(103) - - 50 - - 50 (0.01 F
ABTS o2 - - 50 - - 50 (0.01 Fl
NESS 8.2 41 6 9 49 7 NS
(2'}%5) T(')\fz'?g Jg“:z ) ox2 5(53)) 6.2 3.4 6 73 43 7 NS
10%(103]) 75 36 6 7.7 46 7 NS
N H 183 2.3 23 15.7 47 21 NS
TENS - =[5(13)) 174 2.2 23 16.7 2.8 21 NS
(4Hz) 4= 17.1 17 23 16,5 2 21 NS
Kofotolis oDl 8= 163 37 23 15.8 1.9 21 NS
(2008) (0~50) INER 17.4 2.2 21 17.1 25 23 NS
TENS(4Hz) oz 25(13)) 15.3 3.1 21 12.6 3.1 23 {0.05 FC
+2S e 4= 14.2 2.3 21 10 1 23 (0.05 FC
8= 137 19 21 9.9 0.8 23 (0.05 FC
Az 13 5.3 84 10.3 5.1 83 NR
C-TENS 2% 103 59 84 9.9 5.6 83 NR
47 9.9 59 84 9.7 5.8 83 NR
J(%zgg)w T(l)\fng e 1o 71%7%% )\|2§x H 9.9 5.6 78 10.3 5.1 83 NR
ES 9.3 59 78 9.9 5.6 83 NR
4z 9 6.1 78 7.9 5.8 83 NR
Biphasic NERS 105 5.2 79 10.3 5.1 83 NR
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H1XX  ZADXE - EX G e HlmZ
(Year) (1) Sh= Hlalz (3= mean SD Total mean SD Total P <k
2= 10.2 59 79 9.9 5.6 83 NR
TENS 47 9.1 5.7 79 7.9 5.8 83 NR
XS 20 6.52 15 16.16 5.78 12 NS
(g%ﬁf) 2%(103) 14.2 8.88 15 18.33 5.21 12 NS
oDl ANSHE Bl —6.60 5.7 15 216 3.29 12 (0.05 Fi
(0~50) A=H 20 6.52 15 16.16 5.78 12 NS
IE,L\'Z% 27(103) 1226 888 15 1833 521 12 NS
Topuz xBTS EER 773 4.26 15 2.16 3.29 12 (0.05 Fl
(2004) ~ NS 44.8 9.08 15 52.75 7.42 12 NS
(g%ﬁf) 27(103)) 58.53 14.36 15 52.91 11.15 12 NS
LBPOS ABSHE HeR 1355 9.63 15 8.33 5.86 12 (0.05 Fi
(0~75) INERA| 43.93 9.08 15 52.75 7.42 12 NS
Ifg‘g 2%(103) 5686  14.36 16 5291 1115 12 NS
NSHS HelF 1280 7 15 8.33 5.86 12 (0.05 Fi
vs HEXN X2
Jalalvand oDl TENS o Az 27.91 6.85 22 23.1 11.44 22 NS
(2022) (0~100) (100Hz) = 62(183)) 12.09 5.93 22 14.36 6.55 22 NS
Caldas RMDQ TENS ] Alz © 10 387 1 8.63 352 11 NS
(2021) (0~24) (4Hz) =< 47(10%]) 427 2.72 1 4 3.46 1 NS
Ag 183 2.3 23 171 25 23 NS
Kofotolis oD TENS ox 25(13)) 174 2.2 23 12.6 3.1 23 {0.05
(2008) (0~50) (4Hz) e 4% 17.1 1.7 23 10 1 23 (0.05 FC
CES 16.3 37 23 9.9 0.8 23 (0.05

TENS, transcutaneous electrical nerve stimulation; C-TENS, conventional TENS; AL-TENS, acupuncturelike TENS; SD, standard deviation; RMDQ, Roland-Morris
Disability Questionnaire score; ODI, Oswestry Disability Index; LBPOS, Low Back Pain Outcome Scale; NR, Not report; NS, Not significant; FC, Favor control; FI,
Favor Intervention

*Zel0A SI=01| et 2AZ0] Gle dR= Z3AIE U E= 0171M
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NEC £ SIXI0AL] ZIX M7 |MZXIZX|S

718780N IRl Hiote] A SFAIH, B B B80T, Ale SIS VS0 SRt 2A= sl

ST 2AEL DA BT Qo] ‘A& T 1-27, 347, 5% ol 02 I,
004 TR £:39) A51A 27 AR 20 Bt A9, 7 A 0 B R) A48
JF9k (50~100Hz, Conventional TENS)}-E8C2 Agisto] A5t &4 23l H¥
WNAATARI AR 9 T4z, BES A zeke] 0|1 25 20 5212 Jol7t g1

3.14, 19 3.15).

TENS R A= Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV. Random, 95% CI
122N & S 1-2%
Topuz 2004 142 888 15 1833 5N 12 38% -0.53 1.31,024] 2004
Jarzem 20045 103 58 a4 949 48 83 B81% 0.07 F0.23,0.37] 2005
Subtotal (95% CI) 99 95 100.0% -0.12 [-0.67, 0.43]

Heterogeneity: Tau®=0.09; Chi*=2.02 df=1 (P=018); F=51%
Testfor averall effect 2= 0.44 (P = 0.6E)

123ME 5345

Jarzem 2005 99 549 a4 97 58 83 714% 0.03}F0.27,0.34] 2005
Kofotolis 2008 171 7 23 1645 2 21 186% 0.32[0.28 081] 2008
Caldas 2021 427 272 11 409 378 1" 9.5% 0.05[-0.78,0.88] 2021
Subtotal (95% Cl) 118 115 100.0% 0.09 [-0.17, 0.35]

Heterageneity: Tau®=0.00; Chi*=0.70, df= 2 (F=0.70); F= 0%
Testfor averall effect Z= 0.68 (P = 0.50)

124 M2 555 018

Kofotolis 2008 163 37 23 188 14 21 TT2% 0.16[-0.43 0.76] 2008
Itak 2009 74 36 4 7748 7228% -0.04F1.14,1.08] 2009
Tella 2022 a.44 0 11 864 494 1" Mot estimahle 2022
Subtotal (95% Cl) 40 39 100.0% 0.12 [-0.40, 0.64]

Heterageneity: Tau®=0.00; Chi*=011, df=1 (F=0.74); F=0%
Testfor averall effect 2= 0.44 (P = 0.6E)

-4 -2 0 2 4
Favours [TENS] Favours [control]

Testfor suboroun differences: Chi*= 052, df=2(P=0771. F=0%

JE 3.14 [2HERE 7S] otelx BMEEAFY)-HAXE Y B[22 H|W
TENS usual care Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% Cl
221ME 53473
kafatolis 2008 171 17 23 10 1 23 496% 000379, 622 2008 i

Caldas 2021 427 272 0N 4 346 11 504% 008075 092 20 1

Subtotal (95% CI) 34 34 100.0% 2.52[-2.30,7.34]

Heterogeneity: Tau®=11.82; Chi*= 4273, df=1 (P = 0.00001); F= 98%
Testfor overall effect Z=1.03(FP=0.31)

2222 =52 018

Kafatolis 2008 163 37 23 98 08 23 406% 2.35[1.58,3.12] 2008 . 5
Jalalvandi 2022 1208 593 22 1436 655 22 504%  -0.36 1095, 0.24] 2022 :
Subtotal (95% Cl) 45 45 100.0% 0.99 [-1.67, 3.64]

Heterogeneity: Tau®= 3.54; Chi®= 29,89, df=1 (P = 0.00001}; F= 87%
Testfor overall effect Z= 073 (P=0.47)

-10 -A i 4 10
Favours [TENS] Favours [control]

Test far subgroup differences: Chi*= 030, df=1 (P =058}, F= 0%

12 3.15 [2HE QS 7ISH] 5132 2M(FEARE)-E2EH Xzt H| W
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TENS Control S$td. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random. 5% Cl Year IV. Random, 95% Cl
ML HAR
Topuz 2004 142 BAE 15 1833 521 12 246% -0.53[1.31,0.24] 2004 —
Kofotolis 2008 183 37 23 158 18 21 420% 016 -0.43, 0.76] 2008 -+
ltoh 20049 TE 38 6 77 46 To124% -0.04[-1.14,1.05] 2009 .
Caldas 201 427 272 11 409 378 11 MA% 005078, 0.89 201 -1
Subtotal (95% CI) 55 51 100.0% -0.06 [-0.44, 0.33] . 2

Heteragenaity, Tau®= 0.00; Chi®= 2.06, df= 3 (P = 0.56); F= 0%
Testfor overall effect Z=0.29{F=0.77)

J32HEHENE

Kofotolis 2008 183 37 23 8% 08 23 332% 235[1.58,3.12] 2008 —
Caldas 2021 427 272 0N 4 346 11 327% 0.08[0.75, 092 201 E

Jalalvandi 2022 1209 593 22 1436 653 22 341% -0.36 [-0.95, 0.24] 2022

Subtotal (95% CI) 56 56 100.0% 0.68 [-0.98, 2.35]

Heterogeneity: Tau®= 2.01; Chi®= 31.30, df= 2 (P = 0.00001}; F= 94%
Testfor overall effect Z=0.81{F=0.42

-4 -2 i i 4
Favours [TENS] Favours [control]

Testfor subgroup differences: Chit= 0.73, df=1 (P = 0.38), F= 0%

02 3.16 (225 715H0H] 51912 24-HS Bl

TENS Control §td. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight [V, Random, 95% Cl Year IV, Random, 85% CI
JAATENS+2 SN B vs. 2| ORI 2+ 2 EAE
Jarzem 2005 89 59 84 BT A8 B3 353% 0.03F0.27,0.34] 2005
Kofatalis 2008 13718 211 8% 08 23 324% 260178 343 2008 ——
Tella 2022 gad B1 11 064 484 1 303% -0.02[-0.85, 082 2022
Subtotal (95% Cl) 116 117 100.0% 0.85[-0.67, 2.37]

Heterogeneity, Taw?=1.68; Chi*=33.71, df= 2 (P = 0.00001}; F= 34%
Testfor averall effect 7=110(F=027)

-4 -2 I 2 4
Favours [TENS] Favours [control]

Testfor subgroup differences: Not applicable

a7 3.17 [HEeS 7ISEHOM

Q'E
e}
£l
Hr
1=

-HE Hlu

Al 928 B4 108] o' 7|02 A A7 A A RS AR 0 FAR, BEA (EE
SHlRAt 23t wRolA] 27F R0l Xol7} Sigith 1 3.18)
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NEC

S 2XoMe] X H7 MBS XE

TENS

Control

Study or Subgrou Mean SD Tofal Mean

Std.

Mean Difference

SD Total Weight IV.Random. 95% Cl Year

Std. Mean Difference
IV, Random. 95% Cl

541108 0|2 MU HNE

Topuz 2004 142 888 15 1833 2.1
ltah 2003 75 36 g 77 46
Caldas 2021 427 272 11 408 378
Tella 2022 884 BT 11 864 404
Subtotal (95% Cl) 43

12 1.0%

To197%
1 267%
1 267%
41 100.0%

Heterogenaity, Tau®= 000, ChiF=1.30,df= 3(F=073, F= 0%

Testfar overall effect £=0.74 (F = 0.46)

54201081 01 BER A2
Caldas 2021 427 277 N

Subtotal (95% Cl) 33

4 348
Jalakvandi 2022 1208 683 22 1436 655

1M 3137%
27 663%
33 100.0%

Heterogenaity Tau®= 0.00; ChF=0.71, df=1{F=040); F= 0%

Testforoverall effect Z=0.84 (P=0.40)

Testfor subgroup differences: Chi= 002, df=1 (F = 0.84), F=0%

J383.18 [MHEeE

2.1.23 &9 H

M BAE IO R 40| 4L BT A
Z745}9InHaE 3,

(SF-36) T o]-8-5to] 412] A&
2W(Caldas 5, 2021; Topuz-5, 20047} HZE2]

7 Al AS 40 AL JfAE|9 oL, EAAOC

=Z
=

05IF1H, 0,24 2004
004 [1.14,1.06] 2009
0.05 [-0.78,0.89] 2021
-002 [085,0.87] 2022
016 [-0.60, 0.27]

0.08 [-0.75,0.92] 2021
-0.36 [-0.95,0.24] 2022
-0.21 [-0.69, 0.28]

= & 3Ho|3leH, E%

W
&
L oY,
=)
)
2
N

_._
R —

JR "

‘_

4

H 3.7 [PHYLE] 1ty A4 Z(SF-36, 870 &
|1 XX} - =5 == H| w3t
(Year) 2ixg = Huz A “mean SD Total mean SD Total *
vs HIXE2 Y X2
AR AMEH 6909 1714 11 7363 138 11 NS
a2 47(103) 8363 134 11 89 917 11 NS
N3 MEH 6345 2198 11 69.09 3325 11 NS
alis2 47(108) 7254 232 11 872 971 11 NS
AR NE® 1136 05 11 2272 427 11 NS
st 4%(108) 4545 458 11 659 4073 11 NS
2154 MEH 3618 432 11 4836 4794 11 NS
Coldes  OIME  TENS  745i% 47(103) 5136 4558 11 6054 49.02 11 NS
oy — W F Tem pe um 1 mel 187 1 N
oeee 4%(1038) 7018 1483 11 8181 28 11 NS
o ANEH 4181 1365 11 4318 2272 11 NS
- 47(108) 5227 2183 11 6454 2653 11 NS
ex N&X 4054 928 11 4245 1786 11 NS
55 47(108) 6463 805 11 75 1664 11 NS
FHEEO| A& 61 2017 1 589 2137 11 NS
2 47(103) 7127 183 11 7163 2222 11 NS
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|1 XX} - =5 == H| w3t
(Year) SR SAE e A  mean SD Total mean SD Toal
TENS As™ 5033 1894 15 633 1387 12 NS
AR (80HD) 2Z(108) 66 2114 15 5958 1724 12 NS
SH5H e ANEs™ 4693 1964 15 633 1387 12 NS
(4Hz) 2Z2(10s) 65 2026 15 5958 1724 12 NS
TENS AEs™ 5833 2439 15 6833 137 12 NS
Mam  (80HD) 2Z(108) 69.16 2402 15 5937 2269 12 NS
U5 TENS AN&s® 75 207 15 6833 137 12 NS
(4Hz) 27(108) 6216 1125 15 5937 2269 12 NS
TENS As™ 1833 3884 15 27.08 3762 12 NS
JUTST o 2Z(108) 5444 3919 15 2292 3447 12 NS
SRHE eng ANE® 666 1144 15 2708 3762 12 NS
(4Hz) 2Z(108) 4166 2881 15 2292 3447 12 NS
TENS AE® 5108 3751 15 5528 359 12 NS
oyny (B0H2) 27(108) 6219 3302 15 3305 2843 12 NS
At TENS ANE® 333 2619 15 5528 359 12 NS
Topuz @H2)  74mix|  2=(108) 6441 3442 15 3305 2843 12 NS
(2004) NS C MEH 653 1117 15 610 108 12 NS
- (80Hz) 2Z(10s) 704 891 15 5866 1098 12 NS
ST s As® 630 1402 15 610 1083 12 NS
(4Hz) 2Z(108) 7013 1668 15 5866 1098 12 NS
TENS ANE® 6633 1141 15 6041 1421 12 NS
. (80Hz) 2Z2(108) 7133 915 15 6083 973 12 NS
== TENS Ag 9 1901 15 6041 1421 12 NS
(4Hz) 2Z(10s) 658 199 15 6083 973 12 NS
TENS ANEs™ 4183 1781 15 4616 1403 12 NS
. (80Hz) 2Z(108) 544 1905 15 4391 1484 12 NS
°° NS AE® 3466 1064 15 4616 1403 12 NS
(4Hz) 2Z(108) 494 1382 15 4391 1484 12 NS
TENS ANEs® 578 1804 15 5983 1237 12 NS
mimol  (80HD) 2Z(108) 6553 1744 15 5691 1263 12 NS
X s AEH 4986 1823 15 5083 1237 12 NS
(4Hz) 2Z(108) 602 2139 15 5691 1263 12 NS

vs HEX Xz

PPl Asd 69.09 1714 11 70 1658 11 NS
S 47(10s) 8363 134 11 809 1609 11 NS
A ANEs® 6345 2198 11 7136 2743 11 NS
el s s B2 4x(0s) 7254 232 11 8972 166 11 NS
AR ANEs® 113 05 11 1136 335 11 NS
sirfiot 4Z(108) 4545 458 11 3636 3421 11 NS
G As® 3618 432 11 31 4151 11 NS
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NEC QE SXOIMC] ALK X7 AHXIZXIS

E=¥s] =Xz H|w &t
INFS mean SD Total mean SD Total 2
47(108) 5136 4558 11 6959 074 11 NS
A&s® 7236 1774 11 7236 344 11 NS
oeee 4z(108) 7018 1489 11 7818 231 11 NS
A&s® 4181 1365 11 55 549 11 NS

M1 XXt
(Year)

ZMXE  SHE  HuZ

== AZ108) 5227 2183 11 6954 042 11 NS
. N&X 4084 928 11 46 1434 11 NS
S A=(105) 6463 806 11 6509 1617 11 NS
PSales e AEH 61 2017 1 56.45  6.15 11 NS
77 A=(108) 7127 183 11 7045 1566 11 NS

SD, standard deviation; NR, Not report; NS, Not significant, Roland Disability Score; TENS, transcutaneous
electrical nerve stimulation

22 2828

2.2.1 Q1Y

H8E SR F2E H oPdRESE Haljt £ /Il

FARE FANA ESHSE B A= F 2WH0|Q1 Y, BT ARAE U BA 777} 8] w5tgch
B4 VASE ol&sto] SHskoith

Bertalanffy 5(2005)9] 7= FA4850= QIS SFAZNA TFA= Bl =217 17HK] 9]
> 55857 FolsHA Rkth Herman(1994) A-tollAl=
A A7) BATA 5L AR EE H| w3t AT, Gt BF Al AT 5584 Al ot #1141
gt Zpol= At 28-S HEREASE A}, WMD -15.15 (95% CI-42.21, 12.10)% &7t -3-2J3t

Aol= gllen, I'7F91%= ol o] &t
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E38[3498] aitd 21-85 8

Hixx  z2n Haz o9 S T o
[ L

(Year) = M3 mean SD Total mean SD Total
vs HAXg Y 2X=

T
Bertdlanffy ~ VAS  TENS A (\ER) 7 7 3 76 16 3 NS

(2005)  (0~1000 (100H) %2 Al

49 8 30 77 M 33 p0.01
427 233 29 479 213 29 NS

Herman VAS (gg(;l_'sz) Rz
199 (0100 Lo +25 ssssx 358 277 19 369 27 27 NS

SD; standard deviation, VAS; visual analogue scale(0-100mm), NS; Not significant, TENS; Transcutaneous
Electrical Nerve Stimulation

TENS Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean S0 Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Herman 1994 388 277 19 385 27 27 460%  -010[16.19, 1559
Bertalanffy 2005 49 5 30 7o 33 54.0% -28.00[32.72,-23.28] L
Total {95% CI) 49 60 100.0% -15.15[42.41,12.10]
;Iehta;ugenemfl:lT;u :23?215019 CPhl_E 123.64, df=1({P=0001); F=91% I—1DD -éD ﬁ SID 1DDI
estfor overall effect £=1.03 (F = 0.28) Favours [TENS] Favours [contral]

O3 3.19 [B828 38+ ANX|z & FX =29 H|w

o

2222 7|sHo4

FHRE BAE PPOR 715 HolE BTG BHLS 1HOR, 715H0) SHETR RMDQE ©]-83)
AR 29} @8I} Herman $(1994)9) A7-E 414 A7) 4342 29} ARA 25 vl@3

"E'.
=
A, I L7 Ale AR 7180 A Aoy 23t SAIH ez Rokt Aol /it

E 3.9 (3425 21 2271530

o
H1XMX  Za} =z @D =5 == H| w3t o
= = AM¥ mean SD Total mean SD  Total

(Year) X|E
vs Hixg ¥ Xz
Herman  RMDQ TENS 2175\' WNERS! 125 5.1 29 14.3 5.2 29 NS
+2=  +2= AER4S 89 5 19 9.9 6.4 27 NS
SD, standard deviation; NS, Not significant; RMDQ, Oswestry Disability Index; TENS, transcutaneous
electrical nerve stimulation

2223 &9 H

FAHLE BA0IA so) 2E Bust EHL glolct
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NEC £ SIX|OIM Q| ZIX X7 MAXIZXIS

2.3 GRADE 2H=& "}

H g7loflA+= Grading of Recommendations Assessment, Development and Evaluation
(GRADE) &2 A-8sto] ZAxEE B7stlth. 23R He= F8=0) Wt ‘HAH A I (Critical)
AR 1} ‘F Q8R4 A2 0] x| &-2(Important but not critical) ZTA#, ‘@ %3 9HKlimited
importance) Z¥A|HE E701th AN AR = T5ATAUL, SRS Sl o]
U AR H= 750N, 42 A, Al TR FARE 3 o RESo|Qit ZHe] 2 A1) =oE
AR g5t

H 3.10 240 S AF
20| ZQ
x SJ-LOI'X| I_l-v
= Gome. | sHxoixige | sl s
irr?polrtcnal;[]ie) (important but (critical) =<
not critical)
_ Important but
OfXMAM | BHH= QI Q|AHHIS portan
Ot | S R O|4EtS 6 7 8 9 not critical
S58=+ 8 Critical
ST | TI=xt0 Important but
245 IS8 6 / 8 9 not critical
Important but
AFO| XI
ol 2 6 / 8 9 not critical

2.3.1 GRADE Z/+Z& WoHaut

4 AT TASES UIEY AT B, v @T
S B 4t A D Defshe] AIHOE (o) Bt W W Sery low)oF
w7¥stsick
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H 3.11 GRADE Evidence Profile(BIMQE)

GRADE Evidence profile B = o
23 97  HEY 7|E g1} - 32
mz =0 9T UEE uomw umm owmmy T sie e 25
- T3 A HIEH
[E1Y] 858
- HH(9H)
|2 2l - * [3] A2 EE(1H) U 252H) A favours | @O0
7 f:\fli - 9 RCT S0 serious® MY cerious  none 231 222« [5m] NS/ [1®] NR B VERY Critical
I=br= serious = - LOW
- H|ERS4(8T): SMD -0.34(95% CI -0.70, 0.02)
- HH|(4T)
x| % serious . not . * 1) A2 2|5, 4% 8% AJH favours CHlzz: 25) @OCO N
HEN X2 4 RCT a Serious Serious Serious none 66 66 * [3M] NSHIZZ: 25, slix|2, £201K|2 2 1) \(E)F\R/J Critical
- O|EF2A(4™) SMD 0.19(95% ClI -0.87, 1.25)
(1] 71SEok
- HH(7H)
S UNREL i * [1H] A& Z 23 AIF0IIA favours | Importatnt
A g’f'i - 7 RCT senaous not not serious®  none 200 195 * [5m] NS/ [1111]TNR PHCO but
22Xz serious  serious = = Low not critical
- HlE}F2A(6™): SMD -0.00(95% CI-0.23, 0.23)
- HH(3H)
) seios . . not | * [1H] AlE X%, 4%, 85 AA favours Cimz: 25) ©CO0  Importatnt
HEX X2 3 RCT a serious . serious®  none 56 56  *[2m] NS VERY but
serious J o
LOW not critical
- H|E}F2A(3): SMD 0.68(95% Cl -0.98, 2.35)
(1] afo] &
HRE & serious not not . S ——
Sx2 2 RCT . serious  serious  Sefous’  none 26 23 (2] 7t Relst Xt0| gig OO0 Impgriatnt
u
; L o
BEX |2 1 RCT ~ SeMous not not serious®  none 11 11 - [1H] 27t st X0 1S o not critical

serious  serious

[QH] Al 221 BRIZ o oAt

"o

47



GRADE Evidence profile Xt 4
23 97  HEY 7|E g1} - 32
Hpz =0 o7 UEE uemwy wmmy oummy T s o 27
T T3 A HIS3
PR serious not not . =
1$_||§ 1 RCT ou serious  serious  Séfious’  none 60 65 - [1M] ZF 29| o 30%0A] Z0[3 T K= 2 ®(L%V?O Importatnt
; but
HEM Xz 1 RcT  SEMOUs not not serious®  none 22 22 -[1W] AlS T 2AIR 91 O|AEIS M ole @00 not critical
1 a SeriOUS SeriOUS [ (LU e FS IS OL_O =2 O HAO LOW

CI, Confidence Interval; NS, Not significant; NR, Not reported; RCT, Randomized controlled trial; SMD, Standardised mean difference

Explanations

a. HISE F7I0M =7t BideM 20 Kot Sdet 21 522 158 &

b. 01EY0| 50t 158 &
c. 271400 ]P0l 32

[GRADE: Certainty of evidence]

O

High: Further research is very unlikely to change our confidence in t he estimate of effect.
Moderate: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low: Any estimate of effect is very uncertain.
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H 3.12 GRADE Evidence Profile(BM8RE)

GRADE Evidence profile (RCT) =1y (eSS 5
28 7 HE 7|E g1} P el
Hpz =2 57 UER o wmpy owemy T oz ome =
T T3 EE| HIEE
[E1Y] 858
- TA|(2) @CO0
XX aj | A XS -,
MUEE 2 RO T o M i none 49 G0 TE)AE NS AE Favourl / 1HINS VERY  Citia
=]
- D|EFSAY(2): WMD -15.15 (95% C1 -42.21, 12.100  LOW
[E1Hd] 7ISEok
- . Importatnt
Rz & serious  not not - _m] =7t Qols $i0| ole @®DCO
ox|2 1 RCT a serious  serious  Serious none 29 29 [1H] 27H K95t X10] §le Lo nOttéLrJiJE[ical

CI, Confidence Interval; NS, Not significant; RCT, Randomized controlled trial; WMD, Weighted mean difference

Explanations
a. HIEE T/H0IM =71, i8N 20 K S|5st 240 SR 188 %
b. #247+400 0|21 42

O

[GRADE: Certainty of evidence]

High: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low: Any estimate of effect is very uncertain.
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3.1 =2 HIOJEJH[O] A

3.1.1 Ovid MEDLINE(R)

(AMY: 2023.06.15.)

S ot ZMjof HYZ)
1 backache.mp. 3,884
2 exp Back Pain/ or back pain.mp. 74,165
CH& X 3 LBP.mp. 10,881
4 lumbago.mp. 1,513
5 lumb* pain.mp. 2,306
CH&AL Set 6 OR/1-5 80,681
7 exp Transcutaneous Electrical Nerve Stimulation/ 10,414
- 8 Transcutaneous Electric* adj2 Stimulation.mp. 7,323
S 9 Transcutaneous Nerve Stimulation.mp. 320
10 (TENS or TNS).mp. 21,053
S S 11 OR/7-10 31,116
CH XL & S 12 6 AND 11 498
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3.1.2 Ovid-EMBASE

(AMY: 2023.06.15.)

= AH HAliof HUZIN)
1 exp backache/ or backache.mp. 136219
2 exp Back Pain/ or back pain.mp. 151136
CH-&fRF 3 LBP.mp. 14404
4 lumbago.mp. 1,874
5 lumb* pain.mp. 3,567
CH&AL Set 6 OR/1-5 157,890
7 exp Transcutaneous Electrical Nerve Stimulation/ 3,644
- 8 Transcutaneous Electric* adj2 Stimulation.mp. 7,054
S 9 Transcutaneous Nerve Stimulation.mp. 6,594
10 (TENS or TNS).mp. 23,142
S5 11 OR/7-10 31,419
CHASX} & SXH 12 6 AND 11 1,153

3.1.3 Ovid EBM reviewers— Cochrane Central Register of Controlled Trials

(AMY: 2023.06.15.)

= pabul HAliof HUZIN)
1 backache.mp. 4,365
2 exp Back Pain/ or back pain.mp. 16,958
CH Xt 3 LBP.mp. 2,446
4 lumbago.mp. 278
5 lumb* pain.mp. 463
CHARRE S8 6 OR/1-5 20,162
7 exp Transcutaneous Electrical Nerve Stimulation/ 2,531
=5 8 Transcutaneous Electric* adj2 Stimulation.mp. 3,854
9 Transcutaneous Nerve Stimulation.mp. 405
10 (TENS or TNS).mp. 2,958
=X =gt " OR/7-10 6,096
CHAIXE & SXH 12 6 AND 11 493
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(AMY: 2023.06.15.)

Ci|O|E{tf| O] A o ZMof MBS H|Z
((((("Transcutaneous Electrical Nerve
Stimulation"[ALL])) OR
("Transcutaneous Nerve
1 Stimulation"[ALL])) OR 124
("Transcutaneous electrical
stimulation"[ALL])) OR ("TENS"[ALLI))
OR ('TNS'[ALL]) advanced
KoreaMed - - - search
(((((("packache"[ALL])) OR ("back
9 pain'[ALL])) OR (‘low back pain'[ALL])) 9 493
OR ("LBP"[ALL])) OR (‘lumbago'[ALL])) ’
OR ("lumbar pain"[ALL])
3 1 AND 2 145
AA 145
((((([ALL=Transcutaneous Electrical
Nerve Stimulation] OR
[ALL=Transcutaneous Nerve
1 Stimulation]) OR [ALL=Transcutaneous 5,688
Electrical Stimulation]) OR
[ALL=TENS]) OR [ALL=TNS]) OR ZAHmC of
5=20|5H= 2| 0| Ef [ALL=ZIXM7 | MEX=]) HHZ 0|2
0] A ((((ALL=backache] OR
(KMbase) [ALL=backpain]) OR [ALL=low back
2 pain]) OR [ALL=LBP]) OR 3,661
[ALL=lumbago]) OR [ALL=lumbar
pain]) OR [ALL=R2E])
3 1 AND 2 58
AA 58
Transcutaneous Electrical Nerve
1 Stimulation|Transcutaneous Nerve 29,566 \ -
Stimulation|Transcutaneous Electrical ' gﬁlé*ﬂ OIDO
3 N Stimulation| TENS| AL X7 | AZX= (FUstaE=R)
sl gotagH : ZMEE M|
(RISS) backache|backpain|low back
2 pain|lumbago|lumbar pain| @S 4,899
3 1 AND 2 129
AA 129
FH| 2H 332
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Effects of back exercises versus transcutaneous electric
1 Jalalvandi  nerve stimulation on relief of pain and disability in IE)%li\élgré\/lusculoskelet
alalvandl  gherating room nurses with chronic non-specific LBP: a 2022.2'3(1).291
randomized clinical trial ’ B
Efficacy of Transcutaneous Electrical Nerve Stimulation  Neuromodulation.
2 Tella and Interferential Current on Tactile Acuity of Individuals 2022 Dec;25(8):
With Nonspecific Chronic Low Back Pain 1403-14009.
Effect of Pain Education, Cryotherapy, and Transcutaneous
Electrical Nerve Stimulation on the Pain, Functional Am J Phys Med
3 Caldas Capacity, and Quality of Life in Patients With Nonspecific =~ Rehabil. 2021 Mar
Chronic Low Back Pain: A Single-Blind Randomized 1;100(3):243-249.
Controlled Trial
Immediate analgesic effect of transcutaneous electrical  Journal of Bodywork and
4 Dias nerve stimulation (TENS) and interferential current (IFC) on Movement Therapies.
chronic low back pain: Randomised placebo—controlled trial  2021;27:181-90.
Effects of transcutaneous electrical nerve stimulation
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7 [toh electrical nerve stimulation to treat chronic non-specific ~ Pract. 2009
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11 Topuz and percutaneous neuromodulation therapy in chronic Rehabilitation
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Transcutaneous electrical nerve stimulation: Nonparallel  Arch Phys Med
12 Cheing antinociceptive effects on chronic clinical pain and acute  Rehabil. 1999
experimental pain Mar;80(3):305-12.
A randomized controlled trial of transcutaneous . .
13 H electrical nerve stimulation (CODETRON) to determine ?g&e'\(ﬂF’aﬁﬂa Pa 1976).
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14 D A controlled trial of transcutaneous electrical nerve N Engl J Med. 1990 Jun
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stimulation (TENS) and exercise for chronic low back pain.
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