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Abstract

Purpose : The purpose of this meta-analysis was to evaluate the effects of electrical stimulation on patients with non-specific low
back pain.

Methods : Domestic databases were gathered from studies that conducted clinical trials associated with electrical stimulation and
its impact on pain of non-specific low back patients. A total of 681 studies were identified, with 12 studies satisfying the inclusion
data. The studies consisted of patient, intervention, comparison, outcome, and study design (PICO-SD). The search outcomes were
items associated with low back pain. Cochrane risk of bias 2 (RoB 2) was used to evaluate the quality of 12 randomized controlled
trials. Effect sizes (Hedges’s g) in this study were computed as the corrected standard mean difference (SMD). A random-effect
model was used to analyze the effect size because of the high heterogeneity among the studies. Egger’s regression and ‘trim-and-fill’
tests were carried out to analyze the publication bias. Cumulative meta-analysis and sensitivity analysis were conducted to analyze
the effect according to the sample size and the consistency of the effect size.

Results : The following factors had a large overall effect size (Hedges’s g=1.28, 95 % CI=.20~2.36) involving electrical
stimulation on non-specific low back pain. The subgroup analysis all showed a statistical difference in the types of study design,
electrical stimulation, and assessment tool. No statistically significant difference was found in the meta-regression analysis. Publican
bias was found in the data.

Conclusion : The findings in this study indicate that electrical stimulation interventions have a positive effect on patients with
non-specific low back pain. However, due to the low quality of studies and publication bias, the results of our study should be

interpreted cautiously.

Key Words : chronic low back pain, electrical stimulation, interferential current, meta-analysis, transcutaneous -electrical
stimulation
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Fig 1. Flow chart of the study selection process
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Table 1, General characteristics of studies included in the meta—analysis

Se:;;;e)le Intervention
Author Stu.dy ................... Drop Age Fre. or . . . . . Comparison  Outcomes
design (yr) Stimulation Time Duration  Session
EG CG Type Beat fre. .
() level (min)  (weeks) per week
Choi & Shin, 10 TENS 100 Sensory
2009 RCT 10 10 - 8l ICT 100 Sensory 20 2 3 Us VAS
Comachio etal RCT
! ” (single blind: 33 33 - 475 EA+MA 100 Tolerable 10 6 2 MA NRS
2020
ITT)
RCT ICT+HP+ Sham ICT+
Jung & In, 2020 (double blind) 20 20 - 549 Ex 80 Sensory 30 2 5 HP+Ex VAS
Kimetal., 2010 RCT 10 13 2 413 TENS 100 Sensory 10 2 5 ™MS NRS
Sinale ero 10 SSP+ICT 10
Lee, 2007 ‘( fe fst‘)lp 10 - - 54  EAHCT 10 NI 20 | | - ESPT
prep 10 ICT NI
Lee & Chon, WB-EMS+ 70 % of the
2020 RCT 15 15 - 216 Ex 85 pain threshold 30 1 1 Ex VAS
Leectal,2020 MECEOUD o 4e4 TENS 100 NI 20 1 1 - PPT
(pre-post)
Sinal 10 LP+PENS 120
Nam, 2010 (f‘fg“’t;‘p 10 - - 521 MLP+PENS 120 NI 20 6 3 - VAS
PIEPOSY 10 TENS 250
Single group 20 TENS 4 Motor
Oh et al., 2008 (pre-post) 17 - - 439 MC 5 Subsensory 20 5 3 - VAS
. 10 0.5
Park & Jung, - Singlegrowp 54, MC 50 Subsensory 20 1 1 - VAS
2010 (pre-post)
10 100
Paﬂ;(f;fee’ S‘(“ie gor:t;‘p }g ) Pam;;ﬁ‘snbler 4352 Tolerable 30 5 3 - NRS
pre-p NI Motor
1-4
Yaksi et al., RCT 25 Burst TENS  (50-100 Placebo
202 (singlebling) 25 2+ 1 3 rainy  Comfortable 30 3 3 TENS VAS
TENS 60-80

CG; control group, EA; electro-acupuncture, EG; experimental group, ESPT; electrical stimulation pain threshold, Ex; exercise (squat, bridge,
plank), Fre.; frequency, HF; high frequency, HI; high intensity, HP; hot pack, ICT; interferential current therapy, ITT; intention to treat, LF; low
frequency, LI; low intensity, LP; lumbar extension PENS, MA; manual acupuncture, MC; microcurrent, MLP; multifidus & lumbar extensor
PENS, NI: no information, NRS; numerical rating scale, PENS; percutaneous electrical stimulation, PPT; pressure pain threshold, RCT;
randomized controlled trial, rMS; repetitive magnetic stimulation, SSP; silver spike point, TENS; transcutaneous electrical stimulation, US;
ultrasound, VAS; visual analogue scale, WB-EMS; whole body electromyostimulation
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Bias arising from the randomization process
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Bias in measurement of the outcome

4 A 1289 =& F 1HERke] sigE g2 24
(intention to treat; ITT)S AlA|SH 3| on,
Geld =SS ogE g2 2404 oY ZE
o Agdz AzE v = 28

protocol, PP)3t ZQ1AJof thgt AR = 7|A = o] A &
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A
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measurement of the outcome) & HojAl= Z
I SRl B2 w5 HEg|, A 2
]

3
AL AT AT e FAE d3 e 2
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oX
ol
¥

Aol gk Ao o8 FIFe Wke 7ol A=Al
of tigt FE= glofM A7 23] FFE vE IOl
o

ol 127 % AR Lot gleow WS

ZdEA v &Y ¢ 3 (overall risk of bias)> U5 -7}

LS h
S8 19, HeL 119 Aow BAHe B4 Y4 o
FEe] Y fze] WE e o B

Bias in selection of the reported result

Overall risk of bias

. Low risk D Some concerns . High risk

Fig 2. Summary of RoB 2 in overall trials
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Fig 3. Summary of RoB 2 for each included study
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Study

Choi & Shin, 2009
Comachio et al, 2020
Jung & In, 2020
Kim et al., 2010
Lee & Chon, 2020
Lee etal, 2020
Lee, 2007

Nam, 2010
OChetal, 2008
Park & Jung, 2010
Park & Lee, 2021
Yaksi et al., 2020

Random effects model

Heterogeneity: 12 = 87%, 12 = 26103, p <0.01 !

TE

0.33
-0.21
0.05
079
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3.60
286
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o WAL Hol
2 olg3t

Standardised Mean

seTE Difference SMD
043 - 0.33
024 : -0.21
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026 0.96
0.90 — 530
068 —_ 3.60
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== | 1.28
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Fig 4. Forest plot for overall effect size in pain
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Table 2, Meta ANOVA analysis results by types of study design, electrical stimulation, and assessment tool

95 % CI Q
t k H ’ IC
Category Subgroup edges’g Lower Ui (%) @)
. Control group, pre-post 11 .56 17 .95 61.5 4.59
t
Study design Single group, pre-post 1 247 52 442 87.6 (.032)
Subsensory ES 4 3.89 37 7.40 86.0
Electrical Sensory ES 5 31 -.10 71 .0 12.63
stimulation Motor ES 2 2.36 -18.80 23.53 93.6 (.001)
Needle ES 4 .80 -.57 2.17 83.4
A ent ESPT & PPT 4 5.04 97 9.10 82.0 6.27
SS‘:ZI ¢ NRS 4 1.50 -1.03 4.03 903 (04
VAS 14 1.74 .58 291 87.0 ’

CL Confidence Interval, ES; electrical stimulation, ESPT; electrical stimulation pain threshold, k; Number of effect size, NRS; numerical
rating scale, PPT; pressure pain threshold, Q; Q value between groups, VAS; visual analogue scale

th HERS A AAE 23 3o SAH
Fo4E Uetd= sAndge] SARCR fofstA] ¢
2 Aoz UehKF=.10, p=908), H|Eo]Z WA 3 2E

Table 3, Meta regression analysis results by age and

of o

3 A7) A= &3 A7) AR o] Wl &=
2 S5ol A 2ol 7} gl

Ao 72 YEGTtH(Table 3).

2oy

total number of treatments

Category Estimate SE t P F (p)
Intercept 92 2.41 .38 712
Age .00 .06 .03 973 .10
Total bor of (.908)
otal number 0 04 09 40 697

treatments

SE; standard error
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