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Abstract A meta-analysis was performed to analyze the effect of acupuncture on improving low back
pain (LBP) after collecting literature published from 2011 to 2021. The overall effect size was 0.633
(medium effect size), and high heterogeneity was confirmed with the Q value (1141.188) and Higgin's F
value (97.196). It was statistically significant because the 95% confidence interval did not contain 0, and
there was no publication bias. The effect of acupuncture on LBP improvement was effective in the order
of pain, disability, quality of life, physical function, and mental health. As for subgroup analysis on the
quality of life, it was effective in the order of pain, other, physical function, social relations, and mental
health. In addition, it was effective to improve LBP if the intervention period was performed in the order
of 4-8 months, 1-4 months, less than 1 month, and 8 months or more. Among the types of acupuncture,
it was effective in the order of manual, manual+electronic, electronic, and laser acupuncture. In the case
of experimental countries, it effectively improved LBP in the order of Asia, Oceania, North-South
America, and Europe. This meta-analysis evaluated the intervention effect of acupuncture and proved
the effectiveness of each type of intervention (study period, type of acupuncture, and country) to
improve LBP.
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Table 1. Characteristics of the studies included in the meta-analysis

No Author (Year) Country |Intervention” Sn%dy Variables?
Periods
1 H. M. Chen et al. (2015) Taiwan MA 12 mon VASP, ODI
2 Y. J. Cho er al (2013) South Korea MA 6 wk VAS, ODI, SF-36, BDI
Pain intensity, disability, McGill-sensory,
. i MA, McGill-affective, general health perception, physical role
3 J. Comachio er al. (2020) Brazil MA+EA 6 wk functioning, emoéiional role funitionilrjlg, mepnt};l health,
global perceived effect, kinesiophobia, depression
4 G. Glazov et al (2013) Australia LA 6 wk NPRS, ODI, NLARS
_ SF-36(PF), SF-3G(RP), SF-3G(RE), SF-3G(MH), SF-36(SF).
5 | M. J. Hadianfard et al (2016) Iran MA 6 wk SF-36(BP), SF-36(GH). SF-36(vitality)
VAS, RM, SF-36(FC), SF-36(LPA), SF-36(pain),
6 | T. M. Hasegawa et al. (2014) Brazil MA 1 mon SF-36(GHS), SF-36(SA), SF-36(EA), SF-36(MH),
SF-36(vitality)
VAS, ODI, SF-36(PF), SF-36(RP), SF-36(RE), SF-36(MH),
7 Z. Huang er al (2019) China MA 7 mon SF-36(SF), SF-36(BP),
SF-36(GH), SF-36(RH), SF-36(vitality)
8 M. Inoue et al (2012) Japan EA 30 min VAS
9 S. Y. Kim et al (2015) South Korea MA 3 mon VAS, ODI, EQ-5D, VAS(EQ-5D)
10 | A. Kizhakkeveettil et a/ (2017) USA MA+EA 4 mon SE-36(PE), S;;_Sgé}({é);) S;:gégéléggl)sgﬁé(&? SF-36(SE).
RM, LBP, SF-36(PF), SF-37(PF), SF-36(RP), SF-37(RP),
11 |A. Kizhakkeveettil er al (2019) USA MA 2 mon | SF-36(RE), SF-37(RE), SF-36(MH), SF-37(MH), SF-36(SF),
SE-37(SF), SF-36(BP), SF-37(BP), SF-36(GH), SF-37(GH)
12 T. Li er al, (2022) China MA 7 mon VAS, Japanese orthope‘dic aésocia[ion back pain
questionnaire
13 M. L. Lin er al (2017) Taiwan LA 5 days VAS, cortisol level
RM, pain intensity, Pain bothersomeness,
14 L. Liu et al (2017) New Zealand MA 3 mon SF-12(PCS), SF-13(PCS), SF-14(PCS), SF-12(MCS),
SF-13(MCS), SF-14(MCS), disability
15 E. S. Martins et al. (2018) Brazil MA 6 wk Pain index
16 H. Mori et al. (2013) Japan MA+EA 30 min VAS
17 H. P. Ng er al (2019) Taiwan MA 30 min FPS, FTF
18 S, Nicolian et al (2019) France MA 5 wk NRS, VAS, ODI
VAS, HFAQ, SF-36(PH), SF-37(PH), SF-38(PH), SF-39(PH),
19 D. Pach et al (2013) Germany MA 26 wk SF-36(MH), SF-37(MH),
SF-38(MH), SF-39(MH)
20 K. S. Peacock er al. (2019) USA MA, EA 6 wk Pain index, MVAS, PCL-M
. . RM, NRS, SSSQ symptoms subscale,
21 Z Qin et al. 2019) China MA 6 mon SSSQ physicgl*fznftion subscale
22 L. Ruizhu er al (2016) China MA 20 min VAS, RM
23 J. S. Shin et al (2013) South Korea MA 6 mon NRS, ODI
24 J. S. Shin et al (2014) South Korea MA 30 min Straight leg raising
25 J. Y. Shin er al (2015) South Korea LA 3 wk VAS, PPT, EQ-5D
26 W. S. Sung er al (2020) South Korea MA 5 mon VAS, RM, EQ-5D, EQ-VAS
27 J. Vas et al. (2012) Spain MA 3 wk RM
. . SF-36(PF), SF-36(PR), SF-36(BP), SF-36(GH),
28 J. WeiB et al. (2013) Germany MA 60 min SF*363(V§ta1)ity), 5?37(36()51:), S;éG(I;R), SI?f;G(N)IH)
29 L. Yong et al. (2019) China MA 6 mon VAS, RM
30 M. Yun er al. (2012) China MA 12 mon VAS, RM
31 S. Y. Kim (2017) South Korea MA 1 mon VAS, MMST, ODI, EQ-5D
32 Y. G. Seo (2017) South Korea MA 2 mon VAS, ODI, flexibility, cortisol level
33 D. . Yook (2013) South Korea MA 3 days ODI, VNRS

Y MA: manual acupuncture, EA: electronic acupuncture, LA: laser acupuncture,

2 VASP: visual Analog Scale for pain, ODI: Oswestry Disability Index, SF: short form health survey questionnaire, BDI: beck depression
inventory, NPRS: numerical pain rating scale, NLARS: numerical rating scale of limitation of activities, PF: physical functioning, RP: role
physical, RE: role emotional, MH: mental health, SF: social functioning, BP: bodily pain, GH: general health, RM: Roland-Morris disability
questionnaire, FC: functinal capacity, LPA: limitation in physical aspects, GHS: general health state, SA: social aspects, EA: emotional
aspects, RH: reported health, EQ-5D: EuroQoL instrument, LBP: low back pain, PCS: physical component summary, MCS: mental
component summary, FPS: face pain scale, FTF: fingertip-to-floor, NRS: pain numerical rating scale, HFAQ: Hannover functional ability
questionnaire, MVAS: Million visual analog scale, PCL: PTSD checklist military, SSSQ: spinal stenosis questionnaire, PPT: pressure pain
threshold, ER: emotional role, MMST: modified-modified schober test, VNRS: Verbal numerical rating scale.

458



AARE ol8% 2% AN w7 24

1%, AUAL, Gol Az 7k & A
3R Y E2ERE AN du dao

T2 AAEY, A2 &
ZFoHE dlolg7t glar JEHEQJ 73S B 22EA
7 ANEA L2 Aot =7 AAE 3Nk gAY
ARERE A A 76‘9;—, gt A AF-ARE F ojn
9] ol gl= 75‘ = JSEA I ALYstd.
12k Zo] AAE A7 HiA| 7] &0 A A
e HF 239 Lolz} E42 4 Fig. 13
Table 10 A|ATsFFTt.

ol
=
g

]

Records identified through PubMed, RISS,
ScienceON, NANET, NCMIK database
searching
(n= 5794)

l

Identification

{

Records after duplicates removed
- (n= 340)
c
g
o
‘J
@ l Records excluded by
screening title and
Records screened abstract
(n=245) (n=95)
r l
3 Full-text articles assessed Full-text articles excluded
& for eligibility (n=39)
(n=72) Main reasons were:
doesn't have follow up,
S not supplementary or
@ exercise intervention,
different age cohorts,
3 Studies included in missing mean and SD
3 quantitative synthesis
s (meta-analysis)
= (n=33)
Fig. 1. PRISMA flow diagram
1.3 §137|
A 5] i o
a3 7](effect size)x= AEFH H2] HaghS
= = = = == =
77} Bl ad HEHSR F A ) Aol 53 1 &
= o ==
IS WHSL, FUT ATEAE V1, Y L B

& UEE EEIHAZ grolth23,24].

AE 21 22 AFA-AFEE vlwste] 1 &3
715 BAS7] A8l d-familye] &3t37] AREEHS
AMgotgch Az 8719 sjAHE Cohen] ©f
2o ojAste] F7F7]7} 0.201H 22 A3,
0.5¢ AL &7+ 21177, 0.8 oJAto|H & AT7|=2
SHASHATH24]. ESE, Z70] AF-EolA BAE ava
719] 95% Al=|Ft3to] 09 gtof o] wet FAA /9
’3Z ERIsIATH23]. 2t AFES AE ARa719 Bt
a7 9 AFHe YEZl Afs = (forest

459

plotE AR&3HAH.

1.4 0|29 48

o]ZX(heterogeneity)°|
H 27e] 38 89 FEAE
00”40] o8 g st 53H
A 79 ApolE TitTH23 2 4]. SAAR] oA
7Ht§ AT=EEY 577 2429 AFAT] QL
o] Zlolg umgtth. & A4 7 AF=9] o|dAA8ES
oI5| 3l 7IolAlE AAH(Cochran’'s Q-statistics)
7} Higgin's 7 statisticsg- ARESHATH25]. Q Ffel 3
I pRkol 0.10EtH 22 3¢ Wgigdo] Ak 2L 9
st g ATE 7H9 O]Q"éo] Urkar wekshe [24],
Higgin's Fgol 40% vt 729 W2 o]d4y,
40-75% 1Tl A 7+ A& 9] o]AA, 75-100% ©]
St A 2 ojdPeR °H’9'°]'M‘:]'[26].

2 0T @i

Awos sl

—_

5 STHE

ZWH3H(publication bias)ol& BAFCZ 2|t
‘]'01% ole A7t SAZCE Hol7t gl ATtET
SWE 71s7do] EoRlo g Qs A4S g =dEM

] 7R SAHCE fott A9E UEhd A7t
Y ol neolxo] EAAI} Qﬁiﬂh AAA 7
(systematic error)E LetH27,28]. e dA1E
o Egeto] BAeh T o ﬂri%xéﬂi eh
A7 g4 4= ks AL gt £ dAroAe
2030 A S dQlstuat 47| = (funnel plot)
2} Duval®} Tweedie9 trim-and-fill B 52 AR
SkTH291.

1.6 8424

B JIoH= YRS o83t 9 A9 a3kT7]
2 B&stuzt delEs AEZZ IHQ BiostatA
(Englewood, USA)S] CMA3 (comprehensive

meta-analysis version 3)& ©o-83lct. WA H=3hH
9] A}o](SMD: standardized mean difference)S
BA4ste] AFe HFEZ stk FlolAlE A%
(Cochran’s Q-statistics)@ Higgin's Z o2 o]dA
o] Q2L It & WHEY ZYP(random effect
model)}& A¥sto] 2FH EHEIE HIFIEH A5

A}gstict.



fill‘

e &l e A 2338 A4%, 2022

2. 28 T =AU
2.1 ZXEE 0|85t 25 J§Mo| MA| g3 7| Table 2. Total effect size of low back pain
A2 ol 9E MY M| was] D o] improvement using acupuncture
32 Table 2, €= H(forest plot)= Fig. 20 AAIgH K| B2 |oswcP| o | pvalue | 2P | s

HieF 2ok Q HEZ AAIRE 23 Q Fol 1141.18,
Higgin's 7 %] 97.196°19, p &2 0.001%t} &o} 33 | 0.633 %572470’ 1141.188| p<0.001 | 97.196 | 0.054
7_!-7_!-9] (ﬂ;riﬂ‘ %% O];g}éo] P 0 O 9‘]-0 o]_o:]q. O]X] UK: Number of study,
J\éo] :6‘_4-?15]01 %_@‘_3_7]%% %‘c‘ﬂ-ﬁ‘ t l:g)]—lﬂ?l J__V_Fg_fj__ﬂ]- YES: Effect size (point estimate), low=0.2, middle=0.5, high=over
_ _ . 0.8,
E%(flxed effect mOdequ' %‘%E-ﬂ'—‘}—[‘%(fandom ‘?)CIZ Confidence interval, 4)Qi Q statistics,
effect model) &= 738 = Adasnyge Ausie] & F: Higgin's £ statistics, ®SE: Standard error.
[e] — A= |

EEPER R

ek Ao AMGE AFES] Hps F 339, AR &

SR

A7) et e e S| 9ie ZuEeg

N
N

£ 448702 FEE ﬂi]i'% o187 25 =
A BAHA71E 0.6332% Coheno] EHA] 7IEL o 2w H(funnel plot)g B3 Aol et A2k
2 sfspd S BAAVIE TR AR & 5 UM, 4 myg sjo] Fig. 30 AN uiet 2ok 2R
A 95% AlFF] M= 0.527-0.74002 02 £ = yyu Ay, FogyAe stolsid Ad7AT

oA ot FAHE folstgith 57 T7]7} EE 27| s o] YHEo] Euste] A

% H(forest plot)S AHHEH, HA| 33HY] A1 FEE 719] AlFAJo] =& AL 9 2 9Qlt}t Duvaldt
S o 28S Alefehale B 95% AETAC] 08 EF Tyeedied trim-and-fill WES F8sio] BAH 0
3HA] gkot BAHCR oSt o, BERA] & mero sjolst AuHTable 3), AS =gt B T
°] 0.054% 7|7} Zfob & 339} Aol tfe A=l =2410] = (63308 Zdshy 95% gL Q

l

Meta Analysis

Study name Statisti ly Hedges's g and 95% CI
Hedges 's Standard Lower Upper
error Variance limit limit Z-Value p-Value

Chen HM et al., 2015 0 539 0.063 0.004 0.415 0.663 8.535 0.000 i
Cho YJetal,, 2013 0.297 0.079 0.006 0.141 0452 3.743 0.000 =
Comachio J et al., 2020 0.744 0.043 0.002 0.659 0.828 17.240 0.000 |
Glazov G etal., 2013 0.186 0.061 0.004 0.067 0.305 3.070 0.002
Hadianfard MJ et al., 2016 0.732 0.063 0.004 0.608 0.857 11.542 0.000 a
Hasegawa TM et al., 2014 0.418 0.053 0.003 0.314 0.522 7.878 0.000 |
Huang Z et al., 2019 0.231 0.069 0.005 0.096 0.365 3.363 0.001 =
Inoue M et al., 2012 1.135 0.244 0.060 0.656 1.614 4.643 0.000 i
Kim SY etal., 2015 0.506 0.048 0.002 0.411 0.600 10.461 0.000 | |
Kizhakkeveettil A et al., 2017 0.561 0.033 0.001 0.496 0.625 17.073 0.000 |
Kizhakkeveettil A et al., 2019 0.578 0.063 0.004 0.454 0.702 9.113 0.000 |
Li T etal., 2022 2282 0.064  0.004 2.158 2407 35.884 0.000 ]
Lin ML etal., 2017 0.485 0.225 0.051 0.044 0.927 2.156 0.031 il
Liu L etal., 2017 0.741 0.044  0.002 0.654 0.828 16.721 0.000 |
Martins ES et al., 2018 0.950 0.043  0.002 0.867 1.033 22.348 0.000 [ ]
Mori H et al., 2013 0.878 0.262 0.069 0.364 1.391 3.352 0.001 ——
Ng HP et al., 2019 0.624 0.089  0.008 0.450 0.799 7.014 0.000 L
Nicolian S et al., 2019 0.362 0.082 0.007 0.200 0.523 4.394 0.000 =
Pach D etal., 2013 0.615 0.032 0.001 0.552 0.678 19.094 0.000 | |
Peacock KS et al., 2019 0.488 0.048  0.002 0.394 0.582 10.181 0.000 | ]
Qin Z et al., 2019 0.831 0.067 0.004 0.700 0.962 12.423 0.000 L ]
Ruizhu L et al,, 2016 1.347 0.208  0.043 0.940 1.755 6.479 0.000 =l
Shin JS et al., 2013 1.087 0.086 0.007 0.919 1.255 12.667 0.000 =
Shin JS et al., 2014 1.087 0.230 0.053 0.636 1.538 4.721 0.000 ——
Shin JY et al., 2015 0.167 0.102 0.010 -0.033 0.366 1.638 0.101
Sung WS et al., 2020 0.585 0.039 0.002 0.509 0.662 15.002 0.000 L
Vas Jetal., 2012 0.284 0.070 0.005 0.147 0421 4.054 0.000 |
WeiR J etal., 2013 0.151 0.059 0.003 0.036 0.267 2.566 0.010
Yong L etal., 2019 0.563 0.102 0.010 0.362 0.763 5.498 0.000 =
YunMetal., 2012 0.664 0.065 0.004 0.537 0.791 10.236 0.000 ]
UarH, 2017 0.325 0.072 0.005 0.183 0.466 4.492 0.000 |
M I'_ 2017 0.218 0.162 0.026 -0.098 0.535 1.352 0.176 -
£5Y,2013 0.724 0.012 0.000 0.702 0.747 62.966 0.000 n

0.633 0.054 0.003 0.527 0.740 11.665 0.000 *

-4.00 -2.00 0.00 2.00 4.00
Favours A Favours B

Fig. 2. Forest plot of meta-analysis of overall studies
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Table 4. The effect size of acupuncture intervention
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Table 5 A6}

FAHE 5 49 29 7 8919 2 53379 A
g = 5350l 871, A7 o] 3370, AA17150] 31
7N, AEA B/AZE 870, 71E7E 18719 0w, & Al
= 116709t

Variables K" ES? 95% CI” Q4) p-value £ SE?
Pain 210 0.964 0.882-1.045 2222.841 p<0.001 90.598 0.042
Disability 110 0.509 0.460-0.558 327.500 p<0.001 66.718 0.025
Physical Function 10 0.476 0.262-0.689 22.744 p<0.001 60.429 0.109
Mental Health 40 0.324 0.223-0.426 96.624 p<0.001 57.894 0.052
Quality of Life 116 0.488 0.408-0.568 468.671 p<0.001 75.463 0.041

PK: Number of study, “ES: Effect size (poipt estimate), low=0.2, middle=0.5, high=over 0.8,
3CL: Confidence interval, 4)QC Q statistics, R Higgin's 7 statistics, 9SE: Standard error.
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Table 5. The effects size of acupuncture intervention on quality of life

Variables K" ES? 95% CI QY p-value £ SE?
Total 116 0.488 0.408-0.568 468.671 p<0.001 75.463 0.041
Pain 8 0.756 0.235-1.277 60.099 p0.01 88.352 0.266
Mental Health 33 0.332 0.219-0.445 80.224 p<0.001 60.112 0.058
Physical Function 31 0.624 0.476-0.771 103.470 p<0.001 71.006 0.075
Social Relationship 8 0.379 0.100-0.658 21.204 p£0.01 66.987 0.142
etc 18 0.694 0.387-1.001 135.719 p<0.001 87.474 0.157
PK: Number of study, “ES: Effect size (point estimate), low=0.2, middle=0.5, high=over 0.8,
ICI: Confidence interval, 4)QZ Q statistics, & Higgin's 7 statistics, 9SE: Standard error.
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Table 6. The effects size of acupuncture intervention by study periods

Study Periods < ES? 95% CPP Q? pvalue £ SE®
< 1 month 248 0.701 0.632-0.770 3176.148 <0.001 92.223 0.035
1 month ¢ 162 0.792 0.707-0.876 890.999 p<0.001 81.930 0.043
< 4 months
4 months ¢ 32 0.944 0.730-1.157 319.092 p<0.001 90.285 0.109
< 8 months
8 months ¢ 6 0.564 0.364-0.763 9.353 <0.001 46.541 0.102

UK: Number of study, ?ES: Effect size (poi{lt estimate), low=0.2, middle=0.5, high=over 0.8,

ICI: Confidence interval,
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9Q: Q statistics, 27 Higgin's 7 statistics, 9SE: Standard error.
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Table 7. The effects size of acupuncture intervention by acupuncture type

Acupuncture Type K ES? 95% CI” Q4) p-value £ SE®
Manual Acupuncture 370 0.776 0.718-0.833 4142.862 p£0.001 91.093 0.029
Electronic 13 0.585 0.340-0.829 38.936 £40.001 69.180 0.125
Acupuncture
Manual + electronic 44 0.654 0.556-0.751 121.624 £¢0.001 64.645 0.050
Acupuncture
Laser Acupuncture 21 0.199 0.098-0.299 12.969 p£0.001 - 0.051

UK: Number of study, 2ES: Effect size (point_estimate), low=0.2, middle=0.5, high=over 0.8,

ICI: Confidence interval,

9Q: Q statistics, ”2: Higgin's 7 statistics, “SE: Standard error.

Table 8. The effects size of acupuncture intervention by continent

Continent K" ES? 95% CI? Q4) p-value 2 SE?

Asia 216 0.831 0.751-0.910 3396.755 p<0.001 93.670 0.040
North-South America 133 0.687 0.615-0.759 495.291 p<0.001 73.349 0.037
Oceania 66 0.743 0.608-0.878 203.927 p<0.001 68.126 0.069
Europe 33 0.468 0.336-0.599 223.185 p<0.001 85.662 0.067

PK: Number of study, “ES: Effect size (point estimate), low=0.2, middle=0.5, high=over 0.8,

ICL: Confidence interval,
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