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The comparative effect of two types of electrode placement for acupuncture-like TENS on

pain relief in patients with chronic neck pain
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ABSTRACT

Background: Although the use of acupuncture-like
transcutaneous electrical nerve stimulation (AL-
TENS) has been applied for chronic neck pain
alleviation, there is a lack of evidence regarding
the effects of the electrode placements applied on
the acupoints in individuals with chronic neck
pain.

Objective: This study aimed to compare the
effects of two AL-TENS electrode placements,
over the painful area and the acupoints in
individuals with chronic neck pain.

Method: Twenty-four participants with chronic
neck pain were randomly assigned to three
groups: AL-TENS group with electrode placement
over painful area, the Acupoint-TENS group with
electrode placement over acupoints (GB20,
GB21, Sl14, SI15), and the placebo group in
which the electrodes were placed over acupoints
like the Acupoint-TENS group but no stimulation.

All groups received 7 treatment sessions of either

*Corresponding author: Sukanya Eksakulkla. , Department of Physical Therapy, Faculty of Allied Health Sciences, Chulalongkorn

University, Email: sukanya.e@chula.ac.th
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30 minutes of AL-TENS or 30 minutes of placebo
stimulation. Pain intensity was measured using the
Visual Analog Scale (VAS) at the pre- and post-
treatment, and the two-week follow-up session.
Result: The AL-TENS group showed a significant
reduction in VAS at the post-treatment and the
two-week follow-up compared to the placebo
group. The acupoint-TENS group also showed
significant reduction in VAS at the two-week
follow-up compared to the placebo group.
However, there was no significant difference in
VAS between the AL-TENS and Acupoint-TENS
groups at pre- and post-treatment, and at the two-
week follow-up.

Conclusion: The AL-TENS with electrode
placement on the acupoints as well as the painful
area could be applied as pain relief for individuals

with chronic neck pain.

Keywords: Acupuncture-like TENS, Low-frequency

TENS, Neck pain, Acupoint, Electrode placement
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A9 1 ANTUZIRIBNENANAT

el (i Placebo AL-TENS Acupoint-TENS o-value
group group group
Age (years) 21.75 £ 0.71 22.5+1.07 21.88 +£0.35 0.137
Gender (number of participants)
Female 6 7 3
Male 2 1 5
Body mass index (kg/m?) 23.04 £ 3.64 22.25+3.24 23.52 +4.63 0.806
Blood pressure (mmHg)
Systolic blood pressure 117.38 + 10.58 111.38 + 11.30 113.50 + 7.89 0.491
Diastolic blood pressure 75.50 £ 9.59 69.38 £ 13.82 65.75 £ 7.65 0.206
Pain side (one side : both side) 8:0 6:2 8:0
Treatment side (Right: Left) 4:4 4:4 3:5
Dominant side (Right: Left) 7:1 7:1 6:2
AN9197 2 Adn VAS feunsinm vaennsinenuasinnuns 2 dlnni
Mean + SD
p-value
Outcome measure Placebo AL-TENS Acupoint-TENS (95%Cl)
group group group
Pre-treatment 550 +£0.93 550 +1.31 5.63 £1.41 a) 1.000 (-1.714 to 1.714)
b) 1.000 (-1.839 to 1.589)
c) 1.000 (-1.839 to 1.589)
Post-treatment 6.13+1.25 2.88 + 1.36% 4.38 £ 1.41 a) <0.001 (1.536 to 4.964)
b) 0.044 (0.036 to 3.464)
c) 0.106 (-3.214 to 0.214)
Follow-up 2 weeks 6.50 + 1.31 4.00 £ 1.41* 2.88 + 1.96* a) 0.002 (0.786 to 4.214)

b) <0.001 (1.911 to 5.339)
c) 0.334 (-0.589 to 2.839)

uu8LUR VAS; Visual Analogue Scale, 95%Cl; 95% Confidence Interval, *significant difference between Placebo and AL-TENS

or significant difference between Placebo and Acupoint-TENS (p < 0.017)

a) Placebo vs AL-TENS, b) Placebo vs Acupoint TENS, c) AL-TENS vs Acupoint TENS
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AN9199 3 ANLRAE NDI AaLNIIFNEI, UAINIITNHILATRARINEA 2 AUANYT

Mean + SD
p-value
Outcome measure Placebo AL-TENS Acupoint-TENS
(95%Cl)
group group group
Pre-treatment 7.38 £ 1.51 7.88 £5.87 8.63 £4.57 a) 1.000 (-5.005 to 4.005)
b) 1.000 (-5.755 to 3.255)
c) 1.000 (-5.255 to 3.755)
Post-treatment 8.25+4.53 3.63+£2.77 3.50 £2.45 a) 0.042 (0.120 to 9.130)
b) 0.035 (0.245 to 9.255)
c) 1.000 (-4.380 to 4.630)
Follow-up 2 weeks 9.88+1.96  3.13 +3.27* 575+ 3.81 a) 0.001 (2.245 to 11.255)

b) 0.083 (-0.380 to 8.630)
c) 0.470 (-7.130 to 1.880)

uaeLng NDI; Neck Disability Index, 95%Cl; 95% Confidence Interval, *significant difference between Placebo and AL-TENS

(p<0.017)

a) Placebo vs AL-TENS, b) Placebo vs Acupoint TENS, c) AL-TENS vs Acupoint TENS

£
o o

ﬁ]ﬁ% ﬁﬁ"ﬂﬂﬁ 1: ARINUNNIANANHNAINITDUANAD

NDI

ATANLNNIAIAITNATNITNUBIAAAAU
N195NEN iu'ﬁmwLLmnﬁmmmﬁﬁidemju (p
>0.017) IABNULNA NDI HANNWANFA198E 195
ﬁmﬁﬁﬁmmm?}ﬁLﬁmﬂ?ﬂmﬁﬂmwdwmju AL-
TENS wazngy Placebo lutavmnn1nuga 2 4Uav
(p <0.017) VT”Q?:"LQJWUmmumm&iwfﬁm%’um NDI
7¥UINNNGN AL-TENS wazngu Acupoint-TENS i
MENAINITTNELaZ NN TRARNNG 2 AN

(p > 0.017) (Aauanlmngnad 3)

v ] '
=

03 3R3a99 2: 12989A1N19AAUlNIURIAD

o

(CROM) (mmmﬂumawﬁl 4)
ﬂj’qqmmnf]ﬂ,m?a'fauimmamannﬁmnfm

faunisinm Tddauuansnamisaiifszninangs

(p>0.017) Tnadaseernisiaaeuluirasnely

AANNG flexion WUINNENAIN195n IR AN

o o

wanseiuatelded1Aynivai VT”qmjm AL-
TENS Wazngs Acupoint-TENS iiau3euifieumy
Ngx Placebo (p < 0.017) wiiEa LR essidng
ngu AL-TENS waznga Acupoint-TENS 1 lsiny
AALANANNIARR TanevdannsinEuazlutag
NNTRARAINNGA 2 §UA (p > 0.017)
d9989A1NstARe w0 9Ae luT AN
right lateral flexion WUATRAMNUANANIA WA 95
Had1Atyn19atinszninangy AL-TENS uazngy
Acupoint-TENS Wannandenisinmuesluteanig
AasuNG 2 4 (p < 0.017)
drsasrnnsinaeulaasnalufiAnig left

°  a

rotation WUINHANNWANANNTUAENIHTE AN ATuAD

(7

3)

druFungu ALTENS iewlfauifisufungu
Placebo Tutaan1sAnmuua 2 41Ua1 (p < 0.017)
wazNUINANLANFe A uat el Tud Aty ata
fmFungu Acupoint-TENS Wiai R iflaufungs

o 1%

Placebo M14¥a9n193n ke UTN19TRARINNG 2
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AU (p < 0.017) WA MNLAMNWANFANTENGNG
naN AL-TENS uazngy Acupoint-TENS Faneuda
nngfneLazludasnsfiannNg 2 4dail (p >
0.017)

F1989A1N iAW I T09Aa luT AN

right rotation Wu4 R A TN LANAN T U198

WadnAtyn19atfnd uiungu Acupoint-TENS e
WisueuAungw Placebo lutaannsfinaung 2
a9 (p <0.017) atinelsfinu TunuANLANFIY
TTUINNGN AL-TENS uazngu Acupoint-TENS a
ManaInIsinEuazluten1sRan NNs 2 ddai

(p>0.017)

M990 4 ANLRAE CROM (84A1) NAWNNTFNEI, NAINITNEMASRARNNENS 2 Un19f

Mean + SD (degree)

p-value
Outcome measure Placebo AL-TENS Acupoint-TENS
(95%Cl)
group group group
Flexion

a) 1.000 (-13.903 to 11.603)
Pre-treatment 37314686 3846784  3988+561 0 1.000(-15.3151010.190)
¢) 1.000 (-14.165 to 11.340)
a) 0.016 (-27.690 to -2.185)
Post-treatment 3763+7.92 46.93+927 4861 +750+ D) 0-006(-29.37810-3.872)

Follow-up 2 weeks  36.20 + 8.06 48.09 £9.23

Extension
Pre-treatment 47.89 + 6.65 48.31 £ 7.39
Post-treatment 48.98 + 8.60 55.35+7.50

Follow-up 2 weeks 48.46 + 7.80 54.40 +6.18

c) 1.000 (-14.440 to 11.065)

a) 0.076 (-24.640 to 0.865)
48.20 £ 8.27 b) 0.536 (-19.803 to 5.703)
c) 1.000 (-7.915 to 17.590)

a) 1.000 (-9.669 to 8.819)
b) 1.000 (-9.094 to 9.394)

47.74 £ 6.16
c) 1.000 (-8.669 to 9.819)
a) 0.284 (-15.619 to 2.869)
52 54 + 9.53 b) 1.000 (-12.806 to 5.681)

c) 1.000 (-6.431 to 12.056)

a) 0.357 (-15.181 to 3.306)
53.78 £ 7.19 b) 0.487 (-14.556 to 3.931)
c) 1.000 (-8.619 to 9.869)

uneLg CROM; Cervical Range of Motion, 95%Cl; 95% Confidence Interval

*significant difference between Placebo and AL-TENS or significant difference between Placebo and Acupoint-

TENS (p < 0.017)

a) Placebo vs AL-TENS, b) Placebo vs Acupoint TENS, c) AL-TENS vs Acupoint TENS

112



ANEYEYN LBNANANAT WATADLE

naFeuiieunimneBidnengeauuua1nnis ¥ acupuncture-like TENS

sanisantlnlufilaenienisaneaizaa

AN9199 4 AR CROM (84AN)ABUNNISNEN, NRANIIFNHILALRARNEA 2 AUANY (AB)

Mean = SD(degree)

p-value
Outcome measure Placebo AL-TENS Acupoint-TENS
(95%Cl)
group group group
Left lateral flexion
a) 0.723 (-4.756 to 13.581)
Pre-treatment 33.93+7.83 2951+262  31.73+812 ) 1.000(-6.969t0 11.369)
¢) 1.000 (-11.381 to 6.956)
a) 1.000 (-9.181 to 9.156)
Post-treatment 3020+ 157 30304348  3824+1293 P 0111(-17.119101.219)
¢) 0.111 (-17.106 to 1.231)
a) 1.000 (-12.669 to 5.669)
Follow-up 2 weeks ~ 29.10+2.14  32.60+4.32  38.08+12.69 b)0.057 (-18.144 to 0.194)
C) 0.441 (-14.644 10 3.694)
Right lateral flexion
a) 0.025 (0.677 to 13.623)
Pre-treatment 37264561 3041+481  3421+600 ) 0.753(3.423109.523)
¢) 0.373 (-10.573 t0 2.373)
a) 0.843 (-3.610 to 9.335)
Post-treatment 3531+489 3245+551  4063+479" D) 0.143(-11.78510 1.160)
¢) 0.009 (-14.648 to -1.702)
a) 0.449 (-2.635 to 10.310)
Follow-up 2 weeks ~ 33.98+503  3014+518  40.50+541*  b)0.048 (-12.998 to -0.052)

c) 0.001 (-16.835 to -3.890)

un1eLl CROM; Cervical Range of Motion, 95%Cl; 95% Confidence Interval,

*significant difference between Placebo and AL-TENS or significant difference between Placebo and Acupoint-TENS

(p < 0.017)

* significant difference between AL-TENS and Acupoint-TENS (p < 0.017)

a) Placebo vs AL-TENS, b) Placebo vs Acupoint TENS, c) AL-TENS vs Acupoint TENS
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AN9199 4 AR CROM (84AN)ABUNI5NEN, NRANIIFNHILALAARNES 2 UANT (dB)

Mean = SD(degree)

p-value
Outcome measure Placebo AL-TENS Acupoint-TENS
(95%Cl)
group group group
Left rotation
a) 0.292 (-13.234 to 2.484)
Pre-treatment 46.49+855 5186518  51e4+41g 0 0.336(13.009t02.709)
c) 1.000 (-7.634 to 8.084)
a) 0.029 (-16.371 t0 -0.654)
Post-treatment 4581+8091 5433:+496  56.00+503 D) 0006(-18.13410-3.416)
¢) 1.000 (-9.621 to 6.096)
a) 0.014 (-17.196 to -1.479)
Follow-up 2 weeks ~ 4515+ 846  5449+468* 5689 +523« ) 0.001(-19.596 t0 -3.879)
¢) 1.000 (-10.259 to 5.459)
Right rotation
a) 1.000 (-8.551 to 10.401)
Pre-treatment 42644984 4171+688  47.80+7.05 ) 0-555(-14.639104.314)
c) 0.357 (-15.564 to 3.389)
a) 0.900 (-13.501 to 5.451)
Post-treatment 42634934  46.65+346  5329+577 0 0.022(-20.139 10 -1.186)
¢) 0.270 (-16.114 to 2.839)
a) 0.178 (-16.876 to 2.076)
Follow-up 2 weeks ~ 41.51+9.28  4891+944  5343+572*  Db)0.009 (-21.389 to -2.436)

c) 0.738 (-13.989 to 4.964)

ungiLig CROM; Cervical Range of Motion, 95%Cl; 95% Confidence Interval,

*significant difference between Placebo and AL-TENS or significant difference between Placebo and Acupoint-TENS

(p <0.017)

* significant difference between AL-TENS and Acupoint-TENS (p < 0.017)

a) Placebo vs AL-TENS, b) Placebo vs Acupoint TENS, c) AL-TENS vs Acupoint TENS
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