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ABSTRACT
INTRODUCTION Acupuncture and related acupoint therapies have been widely used for 
smoking cessation. Some relevant systematic reviews (SRs) have been published. 
There is a need to summarize and update the evidence to inform practice and 
decision-making. 
METHODS Eight databases were searched from their inception to December 2023. 
SRs, any randomized controlled trials (RCTs) comparing acupuncture therapies 
with sham acupuncture, pharmacotherapy, behavioral therapy, or no treatment, 
were included. The primary outcome was the abstinence rate. AMSTAR-2 was 
employed to assess the quality of SRs. An updated meta-analysis was conducted 
based on SRs and RCTs. Data were synthesized using risk ratios (RR) with 95% 
confidence intervals (CIs). The GRADE approach was employed to assess the 
certainty of the updated evidence.  
RESULTS Thirteen SRs and 20 RCTs outside of the SRs were identified. The SRs 
were of low or very low quality by AMSTAR-2. Sixteen (80%) RCTs were at high 
risk of performance bias. Eight acupuncture and related acupoint therapies were 
involved. The short-term (≤6 months) abstinence rate outcome was summarized 
as follows. Most SRs suggested that filiform needle acupuncture or acupressure 
had a better effect than sham acupuncture, but the findings were inconsistent. 
The updated meta-analysis also suggested that filiform needle acupuncture was 
more effective than sham acupuncture (RR=1.44; 95% CI: 1.02–2.02; I2 = 66%; 
low certainty; 9 RCTs, n=1358). Filiform needle acupuncture combined with 
acupressure was comparable to nicotine patches (RR=0.99; 95% CI: 0.74–1.32; 
low certainty; 6 RCTs, n= 524). Acupressure was superior to counseling (RR=1.46; 
95% CI: 1.14–1.87; I2=5%; low certainty; 8 RCTs, n=595). No serious adverse 
events were reported in these SRs or RCTs.
CONCLUSIONS Low certainty evidence suggests that filiform needle acupuncture and 
auricular acupressure appear to be safe and effective in achieving short-term 
smoking cessation. However, long-term follow-up data are needed. 
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INTRODUCTION
Cigarette smoking is ranked as the second most important risk factor for deaths globally1. 
Reports suggest that at least 8 million people die from smoking every year worldwide1,2. 
Smoking is associated with cardiovascular and respiratory diseases, cancer, and many 
other debilitating diseases. China is a major tobacco producing and consuming country, 
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and it is estimated that the smoking-attributed disease 
burden in China will increase further unless active 
smoking cessation interventions are implemented3,4. 
Currently, the most effective smoking cessation therapy 
recommended in guidelines is pharmacological therapy 
combined with behavioral intervention5,6. However, 
pharmacological treatments, including nicotine 
replacement therapy (NRT), varenicline, and bupropion, 
have limited use in quitting due to their high cost, side 
effects, and low popularity7,8. 

Acupuncture has been used for smoking cessation for 
more than 40 years in different countries9,10. Acupuncture 
has been recommended as a complementary and 
alternative approach for quitting smoking in guidelines; 
however, it is recognized that further high-quality 
evidence is needed5. Clinical and experimental studies 
suggest that acupuncture promotes the release of 
endogenous opioids to relieve withdrawal symptoms11 

or suppress the craving for cigarettes after quitting 
smoking12. Historically, traditional acupuncture has 
generally used filiform needles that penetrate the skin 
and are manipulated to stimulate acupoints. However, 
with the development of acupuncture techniques, 
other acupuncture and related acupoint stimulation 
therapies have also been used for smoking cessation 
due to convenience and to enhance compliance, such 
as acupressure13, transcutaneous electrical acupoint 
stimulation (TEAS)14, laser acupuncture15, and acupoint 
catgut embedding (ACE)16. 

Many systematic reviews (SRs)10,17-19 on acupuncture 
therapies have been published. Some SRs10,17 have 
suggested that there was insufficient evidence to 
confirm the efficacy of acupuncture therapies for 
smoking cessation. However, the latest SRs18,19 suggest 
that filiform needle acupuncture and acupressure 
may have significant benefits in achieving smoking 
cessation. In addition to the contradictory findings 
between these SRs, acupuncture interventions 
evaluated in these SRs were different and incomplete. 
It has been acknowledged that umbrella reviews are 
a valuable tool for clinical decision-making since 
they avoid uncertainty induced by contradictory 
conclusions from different SRs and also provide a 
broader picture of many treatments20. Therefore, 
in this study, an umbrella review was conducted 
to provide an evidence profile of acupuncture and 
related acupoint therapies for smoking cessation.

METHODS
This umbrella review was performed according to the 
Cochrane Handbook for conducting overviews21 and 
the methodological process for an umbrella review 
from Joanna Briggs Institute20. The umbrella review 
was reported following PRISMA 2020 checklist22. 
The updated meta-analysis was based on all available 
RCTs that have been evaluated in the included SRs 
and unevaluated RCTs. The protocol of this umbrella 
review was registered on INPLASY prospectively 
(INPLASY202410106)23. 

Eligibility criteria
The study types included SRs and randomized 
controlled trials (RCTs). The eligible SRs were 
based on RCTs or quasi-RCTs. The study population 
was adult cigarette smokers (aged ≥18 years) 
regardless of gender, ethnicity, and health status. 
The eligible tobacco product used by smokers was 
conventional cigarettes. The eligible interventions 
were acupuncture or acupuncture-related therapies, 
including traditional acupuncture with filiform 
needles penetrating the skin to stimulate the acupoints 
with or without manipulations, and other acupoint 
stimulation therapies that were not stimulated by the 
needle but use other acupuncture techniques, such 
as acupressure, Chinese herbal medicine external 
use at acupoints, transcutaneous electrical acupoint 
stimulation (TEAS), laser acupuncture, intradermal 
needle, fire acupuncture, and acupoint catgut 
embedding (ACE). The eligible comparisons were 
no intervention, placebo, pharmacotherapy (NRT, 
bupropion, or varenicline), behavioral counseling, 
or sham acupuncture. The primary outcome was 
a continuous abstinence rate defined as smoking 
cessation between a quit day and a follow-up 
period. Smoking cessation could be self-reported or 
biochemically validated. The secondary outcomes 
were adverse events.

Search strategy
We systematically searched SRs and RCTs from 
PubMed, the Cochrane Library, EMBASE, Web of 
Science, China National Knowledge Infrastructure 
(CNKI), Chinese Scientific Journal Database 
(VIP), Sino-Med and Wanfang databases from their 
inception to 20 December 2023. The search strategy 
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for each database is presented in the Supplementary 
file (together with a graphical abstract shown as 
Supplementary file Figure 1). 

Study selection and data extraction
The literature was managed by Note Express 
(3.2.0.7535). After removing duplicates, two reviewers 

(YZS, SBL) independently screened studies by title 
and abstract. Uncertainty was determined for eligibility 
by checking full texts. Reasons for excluding SRs were 
recorded at the full-text screening stage, and any 
discrepancies were discussed by two review authors 
and arbitrated if required by a third party (JPL). In 
the data extraction process, data were extracted by two 

Figure 1. Flow chart of study selection 
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review authors (YZS, SBL) independently using a pre-
defined electronic data extraction form, which included 
basic information, objectives, details of participants, 
interventions, comparisons, and outcomes.

Quality appraisal
The methodological quality of SRs and RCTs was 
evaluated independently by two review authors 
(YJL, YFL). A measurement tool to assess SRs 
(AMSTAR-2)24 was employed to evaluate the quality 
of the included SRs. AMSTAR-2 has 16 items with 
seven key items, and each of the 16 items can be 
assessed as ‘yes’, ‘no’, or ‘partially yes’, according to 
whether the review was appropriately conducted in 
line with the items. The overall confidence for each 
systematic review was evaluated as high, moderate, 
low, or critically low. Cochrane Risk of Bias tool 
(ROB)25 was employed to assess the methodological 
quality of RCTs from seven domains (random 
sequence generation, allocation concealment, blinding 
of participants and personnel, blinding of outcome 
assessment, incomplete outcome data, selective 
reporting, and other biases). RCTs could be assessed 
as low, high, or unclear risk of bias in each domain. 
Discrepancies were resolved by discussion or judged 
by a third party (JPL). 

Data synthesis and analysis 
The types of acupuncture and related acupoint 
therapies that were classified included SRs and RCTs. 
The findings from SRs were synthesized narratively. 
The updated meta-analysis was based on all available 
RCTs that have been evaluated in the included SRs 
and unevaluated RCTs. Data are presented as risk 
ratios (RR) with 95% confidence intervals (CIs). 
Meta-analysis was conducted using Cochrane Review 
Manager 5.4 software, and I2 statistics were utilized 
to test the statistical heterogeneity25. According to 
the Cochrane Handbook for Systematic Reviews of 
Interventions25, the fixed effects model was applied 
when I2 ≤30%, which represented low heterogeneity 
among the included trials in each meta-analysis, 
otherwise the random effects model was used when 
the heterogeneity was moderate (30%< I2 ≤ 75%) or 
substantial (I2 >75%). We predefined the subgroup 
analysis: 1) by the duration of follow-up, short-
term (<6 months) versus long-term (≥6 months); 

2) by means of abstinence rate measures, self-
reported versus biologically validated; and 3) by the 
comparisons, active control versus inactive control, 
active controls refer to conventional therapy alone 
or conventional therapy plus sham acupuncture, 
inactive controls refer to sham acupuncture or no 
treatment. Funnel plots were generated to detect 
possible publication bias if ≥10 RCTs were included 
in a meta-analysis. 

Certainty of evidence 
GRADE26 (Grading of Recommendations Assessment, 
Development and Evaluation) approach was employed 
to evaluate the certainty of evidence from the 
updated meta-analysis in five domains (risk of bias, 
directness, precision, consistency, and the possibility 
of publication bias). Two reviewers (YJL, YFL) 
independently assessed the quality of evidence from 
the updated meta-analysis. 

RESULTS
Screening
Initially, 768 records were retrieved and 256 
duplicates were removed. In all, 399 records were 
excluded by scanning the title and abstract. This 
left 113 records, of which 47 studies were excluded 
through full-text screening due to ineligible study 
type, ineligible interventions, ineligible controls or 
outcomes, duplicates, or lack of outcomes. Finally, 
13 SRs and 53 RCTs were included after full-text 
screening. Of these 53 RCTs, 33 RCTs had been 
evaluated in the included 13 SRs, and 20 RCTs were 
outside of these SRs. The screening process is shown 
in Figure 1. 

Systematic reviews
A total of 13 SRs10,17-19,27-35 on acupuncture and related 
acupoint therapies were included; all of these SRs were 
based on RCTs or quasi-RCTs. The characteristics of 
the included SRs are shown in Table 1. We classified 
these SRs into different categories according to the 
acupuncture techniques used. There were 5 SRs10,17,27-

29 which compared the effects of various acupuncture 
techniques with sham acupuncture, no treatment, 
NRT, or behavioral counseling for smoking cessation 
regardless of the type of acupuncture performed, such 
as traditional filiform needle acupuncture, acupressure, 
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Table 1. Thirteen systematic reviews of acupuncture and related acupoint therapies for smoking cessation

Authors
Year

Number of 
included 

RCTs

Interventions (I) Comparisons (C) Methods of 
synthesis

Authors’ conclusions Study 
protocol

Certainty 
of evidence 
assessed by 

GRADE 

AMSTAR-2 
rating
(n/16)

Acupuncture and related acupoint therapies

White et al.17

1999 
14 Acupuncture (no restrictions on 

acupuncture techniques. 
Sham acupuncture, no 
treatment, counseling, 
or pharmacotherapy.  

Quantitative 
synthesis-
meta-analysis 

Acupuncture was not superior to sham 
acupuncture for smoking cessation; acupuncture 
technique was not associated with a positive 
effect.

No No Critically low 
(3/16)

Cheng et al.27

2012
20 Filiform needle acupuncture, 

acupressure, electro-acupuncture, 
intradermal needle, laser 
acupuncture. 

Sham acupuncture, no 
treatment, counseling, 
or pharmacotherapy.

Quantitative 
synthesis-
meta-analysis

Acupuncture combined with counseling or other 
interventions, may help smokers quit smoking and 
prevent relapse. 

No No Critically low 
(7.5/16)

White et al.10 
2014 

38 Filiform needle acupuncture, 
acupressure, TEAS, laser 
acupuncture, intradermal needle.

Sham acupuncture, no 
treatment, counseling, 
or pharmacotherapy. 

Quantitative 
synthesis-
meta-analysis

Although pooled estimates suggest possible 
short-term effects, there is no consistent, bias-free 
evidence that acupuncture have a 
long-term benefit on cessation.

No Yes Moderate
(12/16)

Liu et al.28 
2015

24 Filiform needle acupuncture, 
laser acupuncture, acupressure, 
wrist-ankle acupuncture, electro-
acupuncture. 

Sham acupuncture, 
placebo, NRT, or 
counseling. 

Quantitative 
synthesis- 
meta-analysis

Acupuncture has positive advantages on short-
term smoking cessation; however, its long-term 
effect needs to be verified.  

No No  Critically low
(5.5/16)

Dai et al.29 
2021

23 Filiform needle acupuncture, 
acupressure, or acupuncture 
combined with acupressure.

Sham acupuncture, 
NRT, or auricular 
acupressure alone.

Quantitative 
synthesis-
network meta-
analysis

Auricular acupressure was superior to sham 
acupressure for smoking cessation, but there was 
no significant difference for long-term cessation. 

Yes No Critically low 
(10/16)

Auricular acupressure

White et al.30

2006
13 A semi-permanent acupuncture 

needle or device (needle, bead or 
suture) placed in the ear.

Pharmacotherapy, 
sham acupuncture on 
‘incorrect’ points.

Quantitative 
synthesis-
meta-analysis

Auricular acupuncture appears to be effective for 
smoking cessation, but the effect may not depend 
on point location. 

No  No Critically low 
(5/16)

Tahiri et al.31 
2012

14  
Of these, 
6 on 
acupuncture

Acupuncture, electrotherapy, laser 
therapy on the ear.

Sham
acupuncture

Quantitative 
synthesis-
meta-analysis

Acupuncture may help smokers quit smoking. 
However, there are no recent trials investigating 
this intervention.

Yes No Critically low 
(6/16)

Continued
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Authors
Year

Number of 
included 

RCTs

Interventions (I) Comparisons (C) Methods of 
synthesis

Authors’ conclusions Study 
protocol

Certainty 
of evidence 
assessed by 

GRADE 

AMSTAR-2 
rating
(n/16)

Di et al.32 
2014

25 Auricular needle acupuncture 
or acupressure or other types of 
auricular-therapy.

1) Sham acupuncture, 
placebo, no treatment, 
wait-list, or other 
‘inactive’ control.  
2) Medical or 
behavioral therapies. 
3) Body acupuncture.

Quantitative 
synthesis- 
meta-analysis

Acupressure was superior to sham controls for 
short-term smoking cessation.  
However, this effect was not observed at 
long-term follow-up.

No No Critically low
(9/16) 

Filiform needle acupuncture + auricular acupressure

Kim et al.33 
2012

3 
On 
acupuncture 
and 
acupressure  

Pharmacotherapy, counseling, or 
TCM (e.g. acupuncture, auricular 
acupressure).

Not reported Qualitative 
analysis-
narrative review

More RCTs of TCM approaches and physician advice 
are needed with long-term follow-up assessments. 

No No Critically low 
(5.5/16)

Liu et al.34 
2019

9 Acupuncture, auricular 
acupressure, or Chinese herbal 
medicine external use at 
acupoints. 

Chinese herbal 
medicine, or NRT 
patches. 

Quantitative 
synthesis- 
meta-analysis

Filiform needle acupuncture combined with 
acupressure was comparable to NRT in smoking 
cessation. 

No No Critically low 
(5.5/16)

Kuang et al.35 
2022

16 Acupuncture or auricular 
acupressure used alone or 
combined with other treatments.

Treatments other 
than acupuncture and 
acupressure.

Quantitative 
synthesis- 
meta-analysis

Acupuncture or acupressure may improve 
abstinence rate, reduce the degree of nicotine 
dependence, and relieve withdrawal symptoms. 

No No Critically low 
(9/16)

Filiform needle acupuncture 

Wang et al.18 
2019

24 Filiform needle acupuncture 
(either alone or in conjunction 
with other interventions).

No intervention, 
waiting list, placebo, 
or other interventions.

Quantitative 
synthesis-
meta-analysis

Acupuncture combined with counseling or 
educational smoking cessation program, was more 
effective than acupuncture alone for long-term 
smoking cessation.

No No  Critically low 
(9/16)

Non-traditional filiform needle acupuncture therapies

Zhang et al.19

2021
25 Acupressure, TEAS, laser 

acupuncture, intradermal needle, 
or acupoint catgut embedding. 

Sham acupuncture, 
pharmacotherapy,
counseling, or no 
treatment. 

Quantitative 
synthesis-
meta-analysis

Low-certainty evidence suggests that non-
traditional acupuncture therapies were effective in 
achieving short-term smoking cessation. 

Yes Yes Low
(14/16)

AMSTAR: a measurement tool to assess systematic reviews. CHM: Chinese herbal medicine. GRADE: grading of recommendations assessment, development and evaluation. RCT: randomized controlled trial. NRT: nicotine replacement therapy. S: study type. 
TEAS: transcutaneous electrical acupoints stimulation. TCM: traditional Chinese medicine.

Table 1. Continued
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TEAS, intradermal needle, or laser acupuncture. The 
acupoints chosen could be on the body, ear, head, or 
wrist. Three SRs30-32 focused on auricular acupuncture, 
including auricular acupressure, auricular needle 
acupuncture, or auricular laser acupuncture. Another 
three reviews33-35, also examined the effect of body 
filiform needle acupuncture combined with auricular 
acupuncture for smoking cessation. One review18 
only evaluated the transdermal body acupuncture by 
filiform needles for smoking cessation. The remaining 
single review19 assessed the effect of non-traditional 
filiform needle acupuncture therapies for smoking 
cessation, such as acupressure, laser acupuncture, 
TEAS, or acupoint catgut embedding (ACE). In 
terms of the synthesis methods, only one systematic 
review33 was narratively described. The remaining 
12 SRs were all quantitatively synthesized. The 
study protocol was prospectively registered in three 
SRs19,29,31. Only one systematic review10 provided 
the list of excluded studies. GRADE approaches 
were employed to evaluate the certainty of evidence 
in 2 reviews10,19, and trial sequential analyses were 
conducted to detect the robustness of the results in 
one review18. The outcomes reported in these SRs 
were mainly abstinence rate, nicotine dependence, or 
withdrawal symptoms.

Randomized controlled trials
Fifty-three RCTs were included after full-text 
screening, of which 33 RCTs were evaluated in the 
13 SRs that were included. Therefore, 20 RCTs34,36-

54 involving 3532 participants were included. The 
characteristics are shown in Table 2. The sample size 
ranged from 41 to 900, and the study population 
was healthy adult smokers, except in one review42, 
including smokers with angina pectoris. Six RCTs34,36-

40 compared the effect of Chinese herbal medicine - 
external use at acupoints with behavioral counseling, 
nicotine patches, or placebo for smoking cessation. 
Chinese herbal medicine patches were usually 
applied on Tim-Mee acupoint, which was a newly 
discovered acupoint located on the wrist only for 
smoking cessation. Two RCTs41,42 focused on auricular 
acupressure, and two RCTs42,43, compared the effect 
of auricular acupressure with nicotine patches or no 
treatment. Body filiform needle acupuncture alone 
or combined with auricular acupressure was used 

in 6 RCTs43-48. There was one RCT49 on fire needle 
acupuncture, 3 RCTs50-52 on TEAS, and 2 RCTs53,54 on 
laser acupuncture. Tim-Mee, Lieque (LU7), and Hegu 
(LI4) were the most commonly used body acupoints 
for smoking cessation. Lung (CO

14
), Shenmen (TF

4
), 

and Mouth (CO
1
) were the most commonly used 

auricular acupoints. In terms of outcomes, abstinence 
rate, nicotine dependence, and withdrawal symptoms 
were usually reported. However, the abstinence rate 
was not reported in 6 RCTs38,39,50,52-54; therefore, we 
were unable to pool these data.  

Quality assessment
Regarding the methodological quality for 13 SRs10,17-

19,27-35 by AMSTAR-2, eleven (85%) SRs were of 
critically low quality due to either the lack of a study 
protocol, the list of excluded studies, or inadequate 
details of included studies. One Cochrane Systematic 
Review10 was assessed as moderate quality since there 
was more than one noncritical weakness. A single 
review19 was rated low quality due to one critical 
flaw. The details are presented in Table 1. We did 
not reassess the risk of bias of the 33 RCTs from 
the included SRs since they had been evaluated in 
the SRs. In terms of 20 unevaluated RCTs, random 
sequence generation was not reported in detail in 
6 (30%) RCTs, and allocation concealment was not 
fully described in 13 (65%) RCTs. Participants and 
personnel were not blinded in 16 (80%) RCTs, and 
therefore, were assessed as high risk of performance 
bias. Outcome assessment was blinded in only 3 
(15%) RCTs and were of low risk of bias. Attrition 
bias, reporting bias, and other biases were also 
assessed. The details of the risk of bias are shown 
in Figure 2.

Effects of interventions
Findings from 13 systematic reviews
One systematic review17 suggested that various 
acupuncture techniques were not superior to 
sham acupuncture in improving abstinence rate 
(OR=1.20; 95% CI: 0.98–1.48) at the end of 
treatment or at follow-up at six months (OR=1.29; 
95% CI: 0.82–2.01). However, an updated Cochrane 
Review10 indicated that acupuncture was more 
effective than sham acupuncture for short-term 
smoking cessation (RR=1.22; 95% CI: 1.08–1.38) 
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Table 2. RCTs of acupuncture and related acupoint therapies for smoking cessation (N=20)

Authors
Year

Study population & 
Sample size (I/C)

Intervention (I) Comparison (C) Treatment 
duration

Outcomes 
reported

Trial 
registration

Chinese herbal medicine - external use at acupoints

Gu et al.36 
2007

Adult smokers 
(100/300)

CHM external use at Tim-Mee 
acupoint + odor therapy + laser 
irradiation therapy.

C1: CHM external 
use at acupoints.C2: 
odor therapy.C3: laser 
therapy.

Not 
reported

1 No 

Gu et al.37 
2012

Adult smokers 
(800/100)

CHM external use at Tim-Mee, LU7 
acupoints + psychological counseling. 

Psychological 
counseling.

2 w 1 No

Sun et al.38 
2016

Adult smokers 
(30/30)

CHM external use at Tim-Mee 
acupoint + varenicline.

Varenicline 2 w 7 No

Zhao et 
al.39 
2018

Adult smokers 
(124/76)

CHM external use at Tim-Mee 
acupoint + smoking cessation 
education.

Placebo CHM external 
use at Tim-Mee 
acupoint. 

4 w 2 No

Zheng et 
al.40 
2019

Adult smokers 
(8/27)

CHM external use at body acupoints + 
5As counseling.

Nicotine patch daily + 
5As counseling.  

6 w 1, 3, 4, 
5, 7

No

Liu et al.34 
2019

Adult smokers 
I/C1/C2 
(120/120/120)

CHM external use at body acupoints + 
placebo nicotine patch. 

C1: CHM external 
use + nicotine patch.
C2: Placebo CHM + 
placebo nicotine patch.

4 w 1, 3, 5, 7 No

Auricular acupressure

Ma et al.41

2014
Adult smokers 
(68/68)

Auricular acupressure at body and 
auricular acupoints. 

Sham acupuncture 8 w 1 No

Guo et al.42 
2020

Adult smokers with 
angina pectoris 
(60/60)

Auricular acupressure + 5As 
counseling.

No treatment 4 w 1 No

Filiform needle acupuncture alone or combined with auricular acupressure

Ji et al.43 
2023

Adult smokers 
diagnosed with 
heavy nicotine 
dependence (32/32) 

Filiform needle acupuncture 
combined with auricular acupressure 
at body and auricular acupoints. 

Nicotine patches 8 w 1, 2, 3, 5 Yes

Wang et 
al.44 
2018

Adult smokers 
I1/I2/C 
(100/100/100)

I1: filiform needle acupuncture 
at body acupoints. I2: auricular 
acupressure at auricular acupoints.

Nicotine patches 8 w 1, 3, 5 Yes

Jang et al.45 
2019

Adult smokers 
(20/21)

Acupuncture at body and auricular 
acupoints + aromatherapy + nicotine 
patches + counseling. 

Nicotine patches 4 w 1, 2, 3, 
5, 6

Yes

She et al.46 
2021

Adult smokers 
(30/30)

Acupuncture + auricular acupressure 
at body and auricular acupoints.

Nicotine patches 8 w 1, 3, 4, 5 No  

Zhang et 
al.47 
2022

Adult smokers 
(41/41)

Acupuncture + auricular acupressure 
at body and auricular acupoints.

Nicotine patches 8 w 1, 2, 4 No 

Chen et 
al.48

2022

Adult smokers 
(100/100)

Auricular acupressure + TEAS at body 
and auricular acupoints. 

Nicotine patches   8 w 1, 3, 5 Yes

Fire needle acupuncture

He et al.49 
2019

Adult smokers 
(30/30)

Fire needle acupuncture at body 
acupoints. 

Smoking cessation 
education 

3 w 1, 2, 4 Yes 

Continued
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but failed to show a long-term effect (RR=1.10; 
95% CI: 0.86–1.40), the findings were consistent 
with other five reviews18,27,28,31,35. Compared with 
NRT, acupuncture was inferior to NRT in short-
term or long-term smoking cessation (RR=0.96; 
95% CI: 0.77–1.18)35, this finding was consistent 
with other three reviews10,18,29. Liu TY34 also found 
that filiform needle acupuncture combined with 
auricular acupressure was less effective than NRT for 
smoking cessation (OR=0.85; 95% CI: 0.36–2.03). 
Regarding auricular acupressure, acupressure was 
found more effective than sham acupressure in 
improving short-term abstinence rate (RR=2.54; 
95% CI: 1.27–5.08)10, which was consistent with 
other four reviews17,19,29,32. Additionally, Kim33 also 
found that the abstinence rate was significantly 
higher with auricular acupressure versus simple 
advice (OR=22.2; 95% CI: 5.0–99.3) at follow-up 
at 12 months. Another systematic review19 included 
various non-traditional filiform needle acupuncture 
therapies and found that acupoint catgut embedding 
may be comparable to bupropion for short-term 
smoking cessation (RR=0.99; 95% CI: 0.70–1.40). 
Apart from the above-mentioned, acupuncture 
therapies, laser acupuncture, TEAS, and intradermal 
needle acupuncture were also evaluated. 

Updated meta-analysis classified by different 
acupuncture and related acupoint therapies 
based on all available RCTs
We only pooled the data on abstinence rate to make 
the results clear and direct. Two time periods were 
employed to report the outcome of abstinence rate to 
evaluate the therapeutic effects of acupuncture and 
related acupoint therapies in short-term (≤6 months) 
and long-term (>6 months), when there were 
sufficient data. GRADE approaches were employed 
to assess the certainty of updated evidence (Table 3). 

Filiform needle acupuncture versus sham 
acupuncture/NRT
We found that traditional filiform needle acupuncture 
was more effective than sham acupuncture in 
achieving short-term smoking cessation (RR=1.44; 
95% CI: 1.02–2.02; I2= 66%; low certainty; 9 RCTs, 
n=1358) (Figure 3, Table 3). However, subgroup 
analysis by means of abstinence rate measures 
suggested that filiform needle acupuncture was 
not superior to sham acupuncture in improving 
short-term self-reported abstinence rate (RR=1.35; 
95% CI: 0.93–1.96; I2=78%; 5 RCTs, n=1105) or 
biologically validated abstinence rate (RR=2.59; 95% 
CI: 0.71–9.42; I2=40%; 4 RCTs, n=253) (Figure 3). 

Authors
Year

Study population & 
Sample size (I/C)

Intervention (I) Comparison (C) Treatment 
duration

Outcomes 
reported

Trial 
registration

TEAS

Lambert et 
al.50 
2011

Adult smokers
I1/C1 (20/20) 
I2/C2/C3 (21/20/17)

TEAS (10 mA) at body acupoints. Placebo TEAS 
(5 mA or 0 mA)

4 w 4, 6 No 

Bilici et al.51 
2016

Adult smokers 
(84/80) 

TEAS at auricular acupoints. Sham TEAS 4 w 1, 2, 5 Yes

Li et al.52

2020 
Adult smokers 
(31/31) 

TEAS at body acupoints. Varenicline 4 w 3, 5 No 

Laser acupuncture

Velangi et 
al.53 
2021

Adult smokers 
I1/I2/C (50/50/50)

I1: auricular laser acupuncture.
I2: laser acupuncture + counseling. 

Counseling 4 w 5 Yes

Yavagal et 
al.54 
2021

Adult smokers 
I1/I2/C (20/20/20)

I1: auricular laser acupuncture. 
I2: auricular laser acupuncture + 
counseling.

Psychological 
counseling

4 w 5 Yes

TEAS: transcutaneous electrical acupoint stimulation. CHM: Chinese herbal medicine. NRT: nicotine replacement treatment. w: weeks. Outcomes: 1. Abstinence rate, 2. Daily 
cigarette consumption, 3. Withdrawal symptoms, 4. Level of exhaled CO, 5. nicotine dependence, 6. Craving for cigarettes, and 7. Relapse rate.

Table 2. Continued
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Traditional filiform needle acupuncture also failed 
to show a better effect than sham acupuncture in 
improving long-term abstinence rate (RR=1.01; 95% 
CI: 0.63–1.61; I2=34%; low certainty; 6 RCTs, n=975) 
(Supplementary file Figure 2, Table 3). Compared 
with NRT, the result suggested that filiform needle 
acupuncture was less effective than NRT in achieving 
short-term smoking cessation (RR=0.76; 95% CI: 

0.59–0.99; low certainty; 2 RCTs, n=685) (Table 3). 

Filiform needle acupuncture + auricular acupressure 
versus nicotine patches
Six RCTs compared the effect of filiform needle 
acupuncture combined with auricular acupressure 
and nicotine patches. The pooled data suggested 
that there was no significant difference between the 
acupuncture group and the nicotine patch group 
(RR=0.99; 95% CI: 0.74–1.32; low certainty; 6 RCTs, 
n=524) (Figure 4, Table 3). 

Auricular acupressure versus sham acupressure/counseling
Ten RCTs involving 905 participants reported the 
short-term abstinence rate. The pooled data suggested 
that auricular acupressure was superior to both sham 
acupressure (RR=2.44; 95% CI: 1.13– 5.25; low 
certainty; RCTs, n=210) and conventional therapy 
(RR=1.46; 95% CI: 1.14–1.87; I2=5%; low certainty; 
8 RCTs, n=595) in achieving short-term smoking 
cessation (Supplementary file Figure 3, Table 3). 
Conventional therapy mainly refers to behavioral 
counseling. However, the long-term abstinence effect 
was not significant between acupressure and sham 
acupressure (RR=1.85; 95% CI: 0.59–5.82; I2=14%; 
moderate certainty; 2 RCTs, n=74) (Table 3). A 
funnel plot shows asymmetry, with larger studies 
typically showing smaller effects and an absence of 
small negative studies (Supplementary file Figure 4). 

Intradermal needle versus sham intradermal needle/
counseling 
Five RCTs on intradermal needles reported a short-
term abstinence rate involving 346 participants. We 
found that intradermal needle failed to show a better 
effect than counseling (RR=1.12; 95% CI: 0.72–
1.73; moderate certainty; 3RCTs, n=165) or sham 
intradermal needle (RR=3.49; 95% CI: 0.40–30.59; 
I2=88%; very low certainty; 2 RCTs, n=181) (Table 3) 
in achieving short-term smoking cessation.  

TEAS versus sham TEAS
Compared with sham TEAS, TEAS failed to show a 
beneficial effect in achieving short-term (RR=1.33; 
95% CI: 0.79–2.24; moderate certainty; 4 RCTs, n=285) 
and long-term (RR=0.50; 95% CI: 0.05–5.28; moderate 
certainty; 1 RCT, n=76) smoking cessation (Table 3).  

Figure 2. Risk of bias summary of an umbrella 
review and updated meta-analysis about acupuncture 
and related acupoint therapies for smoking cessation 
in adult cigarette smokers
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Table 3. Evidence summary of smoking cessation: acupuncture and related acupoint therapies versus sham acupuncture or conventional therapy

Certainty assessment Number of patients Effect Certainty
GRADE

Number 
of studies

Study 
design

Risk of 
bias

Inconsistency Indirectness   Imprecision Publication 
bias

Acupuncture
n/N (%)

Control
n/N (%)

Relative 
RR (95% CI)

Absolute 
(95% CI)

1. Filiform needle acupuncture vs sham acupuncture/conventional therapy

Short-term abstinence rate (filiform needle acupuncture vs sham acupuncture)

9 RCTs seriousa seriousc not serious not serious undetected 244/717 (34.0) 166/641 (25.9) 1.44 (1.02–2.02) 114 more per 1000 
(from 5 more to 264 more) Low

Long-term abstinence rate (filiform needle acupuncture vs sham acupuncture)

6 RCTs seriousa not serious not serious seriousb undetected 77/517 (14.9) 64/458 (14.0) 1.01 (0.63–1.61) 1 more per 1000 
(from 52 fewer to 85 more) Low

Short-term abstinence rate (filiform needle acupuncture vs NRT)

2 RCTs seriousa not serious not serious seriousb undetected 79/372 (21.2) 89/313 (28.4) 0.76 (0.59–0.99) 68 fewer per 1000 
(from 117 fewer to 3 fewer) Low

2. Filiform needle acupuncture + auricular acupressure vs nicotine patches

Short-term abstinence rate

6 RCTs seriousa not serious not serious seriousb undetected 67/261 (25.7) 68/263 (25.9) 0.99 (0.74–1.32) 3 fewer per 1000 
(from 67 fewer to 83 more) Low

3. Acupressure vs sham acupressure/conventional therapy

Short-term abstinence rate (acupressure vs conventional therapy) 

8 RCTs seriousa not serious not serious seriousb undetected 102/303 (33.7) 68/292 (23.3) 1.46 (1.14–1.87) 107 more per 1000 
(from 33 fewer to 203 more) Low

Short-term abstinence rate (acupressure vs sham acupressure) 

2 RCTs seriousa not serious not serious seriousb undetected 20/108 (18.5) 8/102 (7.8) 2.44 (1.13–5.25) 113 more per 1000 
(from 10 more to 333 more) Low

Long-term abstinence rate (acupressure vs sham acupressure) 

2 RCTs not 
serious

not serious not serious seriousb undetected 7/36 (19.4) 4/38 (10.5) 1.85 (0.59–5.82) 89 more per 1000 
(from 43 fewer to 507 more) Moderate

4. Intradermal needle vs sham intradermal needle/counseling 

Short-term abstinence rate (intradermal needle vs counseling)

3 RCTs not 
serious

not serious not serious seriousb undetected 28/81 (34.6) 26/84 (31.0) 1.12 (0.72–1.73) 37 more per 1000 
(from 87 fewer to 226 more) Moderate

Continued
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Certainty assessment Number of patients Effect Certainty
GRADE

Number 
of studies

Study 
design

Risk of 
bias

Inconsistency Indirectness   Imprecision Publication 
bias

Acupuncture
n/N (%)

Control
n/N (%)

Relative 
RR (95% CI)

Absolute 
(95% CI)

Short-term abstinence rate (intradermal needle vs sham intradermal needle) 

2 RCTs seriousa seriousc not serious seriousb undetected 38/91 (41.8) 14/90 (15.6) 3.49 (0.40–30.59) 387 more per 1000 
(from 93 fewer to 1000 more) Very low

5. TEAS vs sham TEAS

Short-term abstinence rate

4 RCTs not 
serious

not serious not serious seriousb undetected 28/145 (19.3) 20/140 (14.3) 1.33 (0.79–2.24) 47 more per 1000 
(from 30 fewer to 177 more) Moderate

Long-term abstinence rate

1 RCTs not 
serious

not serious not serious seriousb undetected 1/38 (2.6) 2/38 (5.3) 0.50 (0.05–5.28) 26 fewer per 1000 
(from 50 fewer to 225 more) Moderate

6. Laser acupuncture vs sham laser acupuncture

Short-term abstinence rate

2 RCTs not 
serious

seriousc not serious seriousb undetected 97/231 (42.0) 33/196 (16.8) 2.98 (0.24–37.81) 333 more per 1000 
(from 128 fewer to 1000 more) Low

Long-term abstinence rate

2 RCTs not 
serious

not serious not serious seriousb undetected 26/75 (34.7) 12/85 (14.1) 2.25 (1.23–4.11) 176 more per 1000 
(from 32 more to 439 more) Moderate

7. Acupoint catgut embedding vs bupropion/varenicline 

Short-term abstinence rate

2 RCTs seriousa not serious not serious seriousb undetected 37/89 (41.6) 37/88 (42.0) 0.99 (0.70–1.40) 4 fewer per 1000 
(from 126 fewer to 168 more) Low

8. External use of Chinese herbal medicine at acupoint vs conventional therapy/placebo 

Short-term abstinence rate (external use of Chinese herbal medicine vs conventional therapy)

2 RCTs seriousa seriousc not serious not serious undetected 677/828 (81.8) 28/127 (22.0) 2.35 (0.43–12.93) 276 more per 1000 
(from 126 fewer to 1000 more) Low

RR: risk ratio. a Blinding method was not used. b Number of events was small. c I2 was large.

Table 3. Continued
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Laser acupuncture versus sham laser acupuncture
Laser acupuncture failed to show a better effect 
than sham laser acupuncture in improving short-
term abstinence rate (RR=2.98; 95% CI: 0.24–37.81; 
I2=96%; low certainty; 2 RCTs, n=427) (Table 3). 
However, laser acupuncture appeared to be more 
effective in achieving long-term smoking cessation 
(RR=2.25; 95% CI: 1.23–4.11; moderate certainty; 2 
RCTs, n=160) (Table 3). However, the included 2 
RCTs53,54 failed to report the outcome of the abstinence 
rate; therefore, we were unable to pool the data. 

Acupoint catgut embedding versus bupropion/
varenicline
Absorbable catgut embedding was a more recently 
developed acupuncture technique providing continuous 

stimulation. Two RCTs included in one systematic 
review19 compared the effect of acupoint catgut 
embedding with bupropion or varenicline for smoking 
cessation and found that acupoint catgut embedding 
was comparable to medication in improving short-term 
abstinence rate (RR=0.99; 95% CI: 0.70–1.40; low 
certainty; 2RCTs, n=177) (Table 3). 

External use of Chinese herbal medicine at acupoint 
versus conventional therapy/placebo
A total of 6 RCTs on Chinese herbal medicine of 
external use at acupoints were identified in this 
update. However, due to unreported abstinence 
rates or control variation, the data from only 2 RCTs 
were pooled together. The result suggested that 
Chinese herbal medicine external use at acupoints 

Figure 4. Filiform needle acupuncture + auricular acupressure vs nicotine patches for short-term smoking 
cessation

Figure 3. Filiform needle acupuncture vs sham acupuncture for short-term smoking cessation
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combined with conventional therapy was not superior 
to conventional therapy alone in achieving short-term 
smoking cessation (RR=2.35; 95% CI: 0.43–12.93; 
low certainty; 2 RCTs, n=955) (Table 3).  

Fire needle
Only one RCT on fire needle acupuncture for smoking 
cessation was identified. The result suggested that fire 
needle acupuncture had more benefits than behavioral 
counseling in achieving short-term smoking cessation 
(RR=1.82; 95% CI: 1.07–3.10; 1 RCT, n=60), but 
the long-term effect (RR=1.47; 95% CI: 0.97–2.23; 1 
RCT, n=60) was not observed. 

Adverse events
The majority of SRs and RCTs on acupuncture and 
related therapies failed to report any serious adverse 
events. Infrequent minor bleeding or bruising upon 
needle removal was reported in RCTs on filiform 
needle acupuncture. Transient and minor adverse 
events, including itching, mild tenderness, and 
feeling hot, were reported in RCTs on auricular 
acupressure. Mild pain, soreness, and minor swelling 
in 2 cases were reported in RCTs on acupoint catgut 
embedding. All the adverse events reported were 
mild and relieved after the removal of acupuncture. 
No serious adverse events were reported in the 
included SRs and RCTs. 

Certainty of evidence
GRADE approach was employed to evaluate the 
certainty of updated evidence. The certainty of the 
evidence was downgraded to low or very low certainty 
due to the risk of bias, imprecision, inconsistency or 
indirectness. The detailed evidence summary of the 
abstinence rate is presented in Table 3.

DISCUSSION
Findings from systematic reviews
A total of 13 SRs and 20 RCTs were identified in this 
umbrella review. All the included SRs were based 
on RCTs or quasi-RCTs, and the methodological 
quality for 85% of SRs was critically low, assessed 
by AMSTAR-2. We classified these SRs into different 
categories according to acupuncture techniques used, 
and we found that only 3 SRs10,17,29 covered a more 
comprehensive range of acupuncture techniques, 

such as body filiform needle acupuncture, auricular 
acupressure, TEAS, intradermal needle, or laser 
acupuncture. However, RCTs on acupoint catgut 
embedding or Chinese herbal medicine external use 
at acupoints for smoking cessation were still lacking in 
these 3 SRs. The remaining SRs focused on auricular 
acupuncture, body filiform needle acupuncture, or 
non-traditional filiform needle acupuncture therapies 
separately. Six reviews10,18,27,28,31,35 consistently found 
that body filiform needle acupuncture was more 
effective than sham acupuncture for short-term 
smoking cessation, but this effect was not observed for 
long-term smoking cessation. However, acupuncture 
was inferior to NRT for quitting smoking10,18,29,35, and 
the findings were similar with auricular acupressure. 
Therefore, we aimed to provide comprehensive and 
updated evidence based on various acupuncture and 
related acupoint therapies for smoking cessation.  

Findings from an updated meta-analysis 
Twenty RCTs involving 3532 participants were 
identified, and about 80% of RCTs were of high risk 
of performance bias due to the absence of blinding 
of participants and personnel. GRADE approaches 
were employed to assess the certainty of evidence. In 
terms of filiform acupuncture, low certainty evidence 
suggested that body filiform needle acupuncture was 
superior to sham acupuncture in achieving short-term 
smoking cessation. Still, this effect was not observed 
for long-term smoking cessation. Compared with 
NRT, filiform needle acupuncture was less effective 
than NRT in achieving short-term smoking cessation. 
However, low certainty evidence suggested that 
body filiform needle acupuncture combined with 
auricular acupressure may be comparable to NRT 
patches in achieving short-term smoking cessation. 
In terms of auricular acupressure, low certainty 
evidence suggested that acupressure was superior to 
sham acupressure in achieving short-term smoking 
cessation. Acupressure also showed a more beneficial 
effect than counseling in achieving short-term 
smoking cessation. In terms of the intradermal needle, 
TEAS, and laser therapy, low to moderate evidence 
suggested that these therapies failed to show a better 
effect than sham control or counseling for short-
term smoking cessation. In terms of acupoint catgut 
embedding, low certainty evidence suggested that it 
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was potentially comparable to bupropion/varenicline 
in improving the short-term abstinence rate. External 
use of Chinese herbal medicine at acupoints in 
combination with conventional therapy failed to 
show a better effect than conventional therapy alone 
in achieving short-term smoking cessation.

Comparisons with other studies
This was an umbrella review and updated meta-analysis 
based on comprehensive acupuncture and related 
acupoint therapies. The previous similar SRs10,17,27-

29 had not included various acupuncture and related 
acupoint stimulation therapies, such as acupoint catgut 
embedding, fire needle, or Chinese herbal medicine 
external use at acupoints. Additionally, the data were 
not pooled based on different acupuncture techniques 
in many previous SRs. A latest umbrella review55 on 
traditional Chinese medicine for smoking cessation also 
included RCTs on acupuncture techniques; however, 
the data were not pooled based on different acupuncture 
therapies but were pooled together. Outcomes of 
smoking cessation from different acupuncture therapies 
may result in large heterogeneity if pooled together. 
Therefore, this umbrella review separated acupuncture 
therapies into more specific interventions, such as 
traditional filiform acupuncture, TEAS, intradermal 
acupuncture, acupressure, laser acupuncture, and 
acupoint catgut embedding. Therefore, the data were 
pooled based on different acupuncture techniques. 
GRADE approaches were employed to evaluate the 
certainty of the updated evidence. We focused on the 
most important outcome-abstinence rate and aimed 
to provide an evidence profile of various acupuncture 
therapies for smoking cessation. 

Strengths and limitations
This umbrella review summarized the current evidence 
about the effectiveness of various acupuncture and 
related acupoint therapies for smoking cessation. We 
classified the results according to different types of 
acupuncture therapies and assessed the certainty of 
evidence with the GRADE approach. However, this 
study has some limitations. Firstly, we only focused 
on the outcome of abstinence rate in order to focus 
on the results; other outcomes such as withdrawal 
symptoms, nicotine dependence, and relapse rate 
should also be evaluated in the future. The abstinence 

rate was usually self-reported and there was a lack 
of biochemical validation. Additionally, conventional 
cigarette smoking was only considered in this study. 
Secondly, substantial clinical or methodological 
heterogeneity among studies hampers data synthesis. 
Lastly, the certainty of evidence was downgraded to 
moderate or low quality due to lack of blinding method 
in primary studies (risk of bias), small number of 
events (imprecision), or large I2 value (inconsistency). 
Therefore, the results should be interpreted with 
caution. However, a comprehensive evidence picture 
of acupuncture and related acupoint therapies for 
smoking was provided in this umbrella review. 

Implications
For clinical practice, although we found that body 
needle acupuncture was effective for smoking 
cessation, an interview study56 indicated that patient’s 
fear of pain from body needle acupuncture, and the 
inconvenience of attending appointments may reduce 
treatment compliance. Smoking cessation requires 
long-term adherence to treatment, and therefore, 
auricular acupressure or other self-administered 
therapies may be more appropriate in clinical 
practice. Regarding study design, there is a need to 
improve the certainty of evidence to inform decision-
making for smoking cessation. The blinding method 
should be applied to decrease performance bias, 
consistency in acupuncture interventions, and the 
report of outcomes, which needs to be improved in 
future trials. 

CONCLUSIONS 
The current low certainty evidence suggests that body 
filiform needle acupuncture, auricular acupressure, 
and acupoint catgut embedding appear to be safe and 
effective in achieving short-term smoking cessation. 
Body filiform needle acupuncture combined with 
auricular acupressure may be comparable to NRT in 
achieving short-term smoking cessation. However, 
more rigorously designed RCTs with larger sample size, 
biologically validated abstinence rate, and long-term 
follow-up data are warranted to further verify these 
effects. 
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