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Abstract: Cancer pain is a common problem in clinical cancer therapy. Opioid analgesia is 
one of the most effective drugs for pain relief with satisfying performance besides the side 
effect of opioid-induced constipation (OIC). Acupuncture, as a Chinese traditional non- 
invasive intervention, has been applied to clinical cancer pain management and functional 
constipation therapy. However, only a few studies have adopted this treatment for OIC 
patients. Due to limited numbers of investigated subjects and variability of application 
methods, including treatment apparatus, acupoints, durations, and sessions, the interpretation 
of acupuncture’s therapy effects from single-site randomized clinical trials (RCT) is limited. 
Therefore, we conducted a meta-analysis by collecting published data from Pubmed, 
Embase, Cochrane library, and Web of Science. Five RCTs focusing on the application of 
acupuncture with or without medication in OIC patients were included. An overall remission 
rate of 86.8% in the acupuncture-treated group was achieved, higher than the control group 
(78.9%; RR, 1.10, 95% CI [1.03, 1.18]). The symptom scores, reporting on defecation 
frequency, defecation straining, abdominal pain, defection time, and stool property, in 
acupuncture groups were lower than control groups with a standardized mean difference 
(SMD) of −2.21 [−4.15, −0.27]. The quality of life (QOL) for patients in the acupuncture 
treated group increased compared to the control group with reduced PAC-QOL scores (SMD, 
−1.02 [−1.78, −0.26]). Referring to the effects from pure acupuncture treatment (SMD, −0.43 
[−0.83, −0.03]), the co-intervention of acupuncture and drugs (SMD, −1.77 [−2.51, −1.02]) 
improved the life quality of patients more remarkably (P < 0.05). Overall, our data confirmed 
the therapeutic effects of acupuncture in the treatment of OIC. The co-intervention of 
acupuncture with drugs improves the outcomes of OIC patients better than a single strategy. 
Combined therapy with both medicine and acupuncture has insightful potential for future 
clinical cancer patient management on constipation problems. 
Keywords: acupuncture, opioid-induced constipation, cancer, pain, meta-analysis

Introduction
Opioid-induced constipation (OIC) is a common adverse effect of opioid therapy 
for cancer pain. About 30–70% of cancer patients experience pain during all stages 
of the disease, such as anticancer treatment, curative treatment, and life-long 
treatment.1 Opioid analgesia is a frequently used medicine and is one of the most 
effective pain relief drugs.2 As a painkiller, opioid significantly improves the 
quality of life for cancer patients; however, the associated side effects discount its 
applicability. Especially constipation, the most common and long-lasting gastro-
intestinal complication of opioids, restricts opioid dosage for chronic pain 
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control.3,4 Among patients with opioid administration, 
40% will develop constipation during their follow-up 
periods.5

The strategies for OIC control are variable and case 
dependent. Reducing opioid dose, switching opioid sub-
types, using laxatives, or adding μ-opioid receptor antago-
nist, are frequently applied treatments in clinical practice.6 

Acupuncture is a therapy method in Chinese traditional 
medicine. There are several types of acupuncture techni-
ques, including electro-acupuncture, transcutaneous elec-
trical acupoint stimulation (TEAS), and acupressure, are 
commonly used in clinical applications in addition to the 
traditional acupuncture.7 In contrast to conventional med-
ication, acupuncture is suggested to be a safe and more 
effective treatment for functional constipation with fewer 
adverse events.8,9 Additionally, acupuncture has also been 
one of the most widely used non-invasive interventions for 
cancer-associated symptom management, particularly for 
cancer pain.10

The roles of acupuncture in both cancer pain and 
functional pain promote its application in OIC. Besides 
the recently published reports of clinical 
investigations,11,12 a few randomized clinical trials 
(RCT)13–16 have been registered to evaluate the therapeu-
tic potential of acupuncture in relieving OIC symptoms. 
There are systematic reviews that focus on the therapeutic 
effects of acupuncture on cancer pain10,17 or general 
constipation;18 however, no completed meta-analyses 
with specific interest on acupuncture and its application 
in OIC treatment are available. Since these RCT studies 
are typically single-centered and small-sized, the conclu-
sion on the effectiveness of Acupuncture in OIC manage-
ment is still questioned. Therefore, we conducted 
a systematic review and meta-analysis on the up-to-date 
RCT data of Acupuncture and OIC to address this 
question.

Methods
This review and meta-analysis were conducted compliant 
with PRISMA guideline.19 The protocol of this meta- 
analysis was described in Supplementary File 1.

Search Strategy
In August 2020, four databases, including Pubmed, 
Embase, Cochrane library, and Web of Science, were 
searched to identify the randomized clinical trial (RCT) 
studies reporting the application of Acupuncture on 
Opioid-induced constipation patients. The following 

items were used in the searches: (1) “opioid”, or “opiate”, 
or “opiate alkaloids”, or “opioid analgesics”, “Opioid- 
induced Constipation”; and (2) “constipation”, or 
“Gastrointestinal Transit”, or “slow transit”, or “bowel 
dysfunction”; combined with (3) “acupuncture”, or 
“Electro-acupuncture”, or “transcutaneous electric stimu-
lation” or “acupressure”. No restriction was set for the 
study publication time or investigation regions. All studies 
with English abstracts were included and processed with 
the review protocol.

Study Selection
All studies identified from literature searches were 
reviewed in three stages, including title review, abstract 
review, and full-text review, by two reviewers (CH and 
YL) independently. Any discrepancy was solved by dis-
cussing and tracing back to the original studies according 
to the following inclusion and exclusion criteria.

Inclusion Criteria
1. Study design: randomized clinical trials with two or 

multiple groups regardless of the blinding to 
patients or assessors.

2. Study subjects: Patients 18 years old or over diag-
nosed with constipation due to opioids application 
for management of cancer pain or non-cancer asso-
ciated pain.

3. Treatment methods: The intervention group 
received acupuncture (traditional acupuncture with 
needles), electro-acupuncture, transcutaneous elec-
tric stimulation, or acupressure, with or without the 
combination of the same medication as the control 
group. There is no limitation to the acupuncture 
types, acupoints, frequency, sessions, durations, 
and follow-up periods. There is no restriction to 
the treatment type of control groups who received 
no treatment, placebo, sham acupuncture, or con-
ventional medication.

4. Outcome assessments: Clear criteria for therapy 
responses were defined. The number of patients 
who were cured or with effective relieves of symp-
toms and patients responding with limited or no 
effects were reported. Assessments of constipation 
symptoms on relevant aspects, including stool prop-
erty, defecation frequency or duration time, defeca-
tion comfortable level or difficulty, and bowel 
movement, were reported.
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Exclusion Criteria
1. Patients received opioids and acupuncture for pain 

relief with the central outcome assessment of pain 
and other side effects. Any studies without precise 
diagnoses of constipation claimed before acupunc-
ture treatments were excluded.

2. Studies on patients aged less than 18 years old with 
diagnoses of functional constipation were not 
included in the analysis.

3. Clinical trials without randomization, which may 
lead to obvious bias in the evaluation, were 
excluded.

4. Studies on specific populations, like pregnant 
women, colon cancer patients, and patients with 
other diseases (for example, irritable bowel syn-
drome) that influence bowel function directly or 
indirectly were excluded.

5. Study protocols of ongoing RCTs without com-
pleted data were excluded.

Study Quality Assessment
The quality of all the included studies was assessed with 
Cochrane risk of bias tool,20 on random sequence genera-
tion, allocation concealment, participants and personnel 
blinding, outcome assessment blinding, incomplete outcome 
data and exclusions, selective reporting, and other sources of 
bias. Each item was assessed as “high risk”, “low risk”, or 
“unclear”. Two reviewers (CH and YL) conducted the qual-
ity check independently. Any discrepancy between the two 
reviewers was resolved by discussion.

Data Extraction
All included studies were extracted by two reviewers (CH 
and YL). Discrepancies in data extraction were resolved 
by tracking back to the original records and discussing 
between two reviewers. The standard data extraction 
Table 1 includes the following categories: study informa-
tion (author, publication time, investigation time, popula-
tion, and study design), participant data (patients 
diagnoses, control and intervention groups, number of 
patients, patient genders and ages), therapy methods (treat-
ments for control group patients; acupuncture techniques, 
sessions, duration, frequency, and follow-up period, co- 
intervention strategies with acupuncture in the intervention 
group), and outcomes (criteria and numbers of symptom 
remission, constipation symptom assessment, and life 
quality assessment). All relevant information regarding 
these data categories was collected for data analyses.

Data Analyses
The extracted data were analyzed using the R “metafor” 
package. Fixed effect models were applied based on 
a priori examination of I2<50% in the heterogeneity test; 
otherwise, random effect models were used instead. The 
remission rate of acupuncture compared with control 
groups was extracted as dichotomous data and calculated 
by risk ratio (RR) and 95% confidence interval (95% CI). 
For continuous variables, such as life quality assessment 
scores, standardized mean differences (SMDs) were calcu-
lated before meta-analyses according to Murad’s report on 
measures using different scales.21 The dataset for analyses 
(Supplementary Table 1) and different scales 
(Supplementary Tables 2–5) used by included studies 
were available in Supplementary File 2. The means with 
95% CI for SMDs were estimated for post-treatment data. 
Studies with different acupuncture techniques were ana-
lyzed together as the acupuncture group. Subgroup ana-
lyses were done to identify the potential factors 
influencing the heterogeneity among studies, including 
the co-intervention strategies. The significance level was 
defined as P<0.05.

Results
Study Characteristics
From 99 unique records identified from literature searches, 
five studies11,22–25 (a total of 656 participants) were 
included in this meta-analysis following the reviewing 
process shown in the PRISMA flow chart (Figure 1). All 
included studies were hospital-based and single-centered 
randomized clinical trials (RCTs). Figure 2 shows that the 
overall risk of bias of included studies is low or unclear. 
All studies are randomized for group allocations and non- 
selective in outcome reporting. The high-risk bias comes 
from participant and personal blinding procedures, where 
the blinding is not feasible due to the acupuncture 
approaches. The reporting biases from allocation conceal-
ment, outcome assessment blinding, and other non- 
specified biases are unclear.

Remission Rate
Table 1 shows the reported study designs (sample sizes, 
therapy method, acupuncture points, and follow-up peri-
ods) and the number of cured or remised OIC patients 
following acupuncture or control therapies for all 
included studies. The acupuncture is mainly delivered 
through electrical methods, including interferential 
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current (IFC) stimulation, transcutaneous electrical nerve 
stimulation (TENS), and electro-acupuncture (EA); while 
only Jiang’s paper25 in 2010 applied traditional 
Acupuncture for OIC patients. Two studies conducted 
acupuncture along with co-interventions. Cai’s paper11 

performed the acupuncture along with oral lactulose, the 
medication same as its control group, while Song’s 
paper24 carried out the acupuncture with a gel pad con-
taining Chinese herb. The other three studies treated the 
patients with mere acupuncture in treatment groups and 
drugs in control groups. The number of acupoints in 
included studies ranges from one to six, with Tianshu 
(ST25) being applied in all five studies. Other commonly 
used acupoints are Zusanli (ST36), Qihai (CV6 or Ren 6), 
and Shangjuxu (ST37). The treatment durations for acu-
puncture are 30 minutes per session each day with 5–14 
days.

All included studies reported the cure or remission 
rates following the Ministry of Health of Peoples 
Republic of China Guidelines for clinical research of 
new Chinese medicines, Applied Research on Traditional 
Chinese Medicine Spleen and Stomach Theory, or Criteria 
of clinical disease diagnoses and therapeutic effects judg-
ment. The guidelines are of similar criteria in defining 
cases as cured or remised Supplementary Table 2 in 
Supplementary File 2). Cured patients are those with 
symptoms, including defection time, stool properties, and 
bowel movements that disappeared or recovered to pre- 
sickness conditions. Patients with obvious remission are 
those with markedly relieving symptoms. Effective cases 
are those with symptoms improved and shorted defecation 
intervals by 24 hours.

Figure 3A shows the overall remission rate (including 
cured, obvious remission, and effective remission) is 

In total, 99 articles were identified from literature searches:
• Cochrane library (33)
• EMBASE (16)
• Pubmed (22)
• Web of science (28)

Duplication removed: 25

74 unique studies left for title review

Title review: 35 removed
• Animal studies (13)
• Review papers (9)
• Non-constipation or non-acupuncture related (13)

39 studies left for abstract review

Abstract review: 15 removed
• Studies not related to opioid constipation (3)
• Studies not related to acupuncture (1)
• Study proposals (2)
• Review and comment (6)
• Conference abstract (1)
• Non-clinical trials (2)

24 studies were processed to full-text review

Full-text review: 18 removed
• Study protocols of ongoing RCT registries (6)
• Pain focused evaluation (9)
• Constipation of special populations, like colon

cancer patients and children constipation (2)
• Prevalence study of OIC occurrence rate (1)
• Non-randomized clinical trial (1)

5 studies were included in the meta-analysis

Figure 1 PRISMA diagram of the review. The diagram describes the procedures conducted for meta-analyses, including literature searches, review processes, records 
excluded in each process, and the final studies included for data extraction and analyses.
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higher in the acupuncture-treated group than the control 
group (86.8% vs 78.9%; RR: 1.10 [1.03, 1.18]). Except for 
Zhu’s paper22 in 2018, all other four studies reported the 
cured rate of acupuncture treatment (Figure 3B) ranging 
from 5.0% to 13.3% (Median, 7.8%) comparing with the 
control group with a range from 0% to 10.2% (Median, 
3.2%) without statistical significance (RR: 1.36 [0.72, 
2.57]). The obvious remission rates (Figure 3C) following 
acupuncture therapies (32.3% [range: 9.1–46.7%]) are sig-
nificantly higher than control group (22.0% [range: 6.1– 
36.6%]) with an RR of 1.47 [1.14, 1.89]; while the rates of 
effective remission (Figure 3D) are of no significant dif-
ference between acupuncture group and control group 
(RR: 0.91 [0.78, 1.05]). The statistical test shows the 
homogeneity among all five included studies (I2=0%, 
P=0.61). The funnel plot (Figure 4) is visually symmetric, 
indicating the absence of publication bias (Eggers’ test: 
coefficient=1.25, P=0.254).

Symptom Scores
All five studies evaluated the constipation symptoms but 
following different scales. Defecation frequency, defeca-
tion straining/difficulty, abdominal pain, defection time, 

and stool property are the standard items in applied symp-
tom scoring scales. The comparison of items in each scale 
and their scoring criteria are available in Supplementary 
Table 3 of Supplementary File 2. For all scales used in 
included studies, higher symptom scores represent more 
severe constipation symptoms.

To synthesis the data, the overall symptom scores were 
transformed into standardized mean differences (SMDs). 
Meta-analysis using the random-effect model in Figure 5A 
indicates significantly lower symptom scores in the acu-
puncture group than the control group (SMD: −2.21 
[−4.15, −0.27]). The reduction of symptom scores sug-
gested better symptom-relieving effects of acupuncture 
treatment in comparison to control drug therapy. 
Significant heterogeneity was observed among included 
studies (I2=64%, P=0.03). The contour-enhanced funnel 
plot and Eggers’ test did not indicate the presence of 
publication bias (coefficient = 2.01, P=0.15).

Subgroup analyses in Figure 5B were produced accord-
ing to co-interventional strategies (drug administrations 
same as the control group) accompanying acupuncture. 
In studies without co-interventions, acupuncture therapy 
showed no apparent advanced effects in relieving 

Figure 2 Risk of bias assessment for included studies. The evaluation of all included studies on their reporting biases according to the Cochrane risk of bias tool.
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Figure 3 Remission rates of constipation symptoms in OIC patients. RRs were calculated to estimate the therapy outcomes of acupuncture in comparison with Control 
groups. (A) Overall remission rate including cured cases, obvious remissions, and effective remissions; (B) cured rate; (C) rate of obvious remissions; (D) rate of effective 
remissions.
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Figure 4 The funnel plot of cured or remission rate data. Grey rectangles represent included studies.
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Figure 5 Meta-analyses of symptom scores and subgroup analyses for studies with or without co-intervention. (A) The overall symptom scores calculated with standardized 
mean difference referring to the control group. (B) The subgroup analyses of symptom scores defining by acupuncture with or without other co-intervention strategies.
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constipation symptoms than control groups (SMD: −0.56 
[−3.03, 1.90]). Simultaneously, there was no significant 
heterogeneity identified among these three studies 
(I2=0%, P=0.95). The summarised data from studies 
using combined acupuncture with co-interventions indi-
cated a substantial reduction of symptom scores in the 
acupuncture group than the control group (SMD: −3.16 
[−5.64, −0.68]). However, heterogeneity was still exam-
ined between the two studies with accompanying drug 
applications with acupuncture therapy (I2=83%, P=0.02). 
This suggests the factor of co-intervention partially 
explained the resource of heterogeneity. Contour- 
enhanced funnel plot (Figure 6) was symmetric, the 
Eggers’ test of which is non-significant (coefficient= 
2.014, P=0.15), suggesting no obvious publication bias of 
included studies.

Life Qualities
Four of the included studies reported the quality of life as 
an indicator for therapeutic effect evaluation. Except 
Jiang’s study25 using Karnofsky Performance Status 
Scale (KPS, sample copy in Supplementary Table 4 of 
Supplementary File 2), the other three studies investigated 
the life qualities of OIC patients at pre- and post-treatment 
stages using the Patient Assessment of Constipation 

Quality of Life Questionnaire (PAC-QOL)26 (sample 
copy in Supplementary Table 5 of Supplementary File 2). 
KPS27 is 0–100%, stating the functionality and perfor-
mance of targets, whereby the 100% means normal condi-
tions without diseases, while lower percentages mean 
severe sickness.28 PAC-QOL is developed as 28 items 
reporting physical discomfort, psychosocial discomfort, 
worries and concerns, and satisfaction, with a scoring 
range from 0 to 4 points for each item.26,29 Higher scores 
indicate worse quality of life.

In combining the data from different scales, all scores 
were transformed into averaged points per item at 0–4 
scale according to PAC-QOL. KPS scores were inverted 
by subtracting from 100 and divided by 25 to fit into the 
0–4 range of PAC-QOL. Due to the variability of scales, 
SMDs for each study were calculated for the acupuncture- 
treated group against the control group. Figure 7A shows 
that the QOL scores in the acupuncture-treated group are 
lower than the control group with statistical significance 
(SMD: −1.02 [−1.78, −0.26]). There was significant het-
erogeneity among studies (I2=74%, P < 0.01). Contour- 
enhanced funnel plot (Figure 8) was visibly asymmetric; 
however, Eggers’ test is not significant (coefficient= 
−4.65, P=0.08), which suggested there was no apparent 
presence of publication bias of the included studies.
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Figure 6 Contour-enhanced funnel plot of acupuncture versus control for symptom scores. Black dots represent included studies. Gradient grey colors indicate different 
significant levels.
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Following acupuncture with or without co-intervention 
strategies, quality of life SMDs were processed for sub-
group analyses. No obvious heterogeneity was identified in 
both subgroups (studies without co-intervention: I2=2%, 
P=0.31; studies with co-intervention: I2=0%, P=0.41). This 
suggested that co-interventions for acupuncture were the 
main source of heterogeneity between all included studies. 
The overall SMD for studies without co-intervention was 
−0.43 [−0.83, −0.03], while the summarised SMD for 
studies with co-intervention was −1.77 [−2.51, −1.02]. 
These data suggested that the effects of acupuncture 
alone promoted the quality of life of OIC patients moder-
ately; however, the combined therapeutic effects of acu-
puncture and drugs were remarkable in improving the 
quality of life for patients.

Discussion
The present meta-analyses of RCT trials indicated an 
improved therapeutic effect of acupuncture in clinical 

OIC patient management. Even though acupuncture 
alone did not show a higher rate of curation, the obvious 
remission rate was significantly increased in comparison 
to control groups with the administration of drugs, such 
as lactulose, one of the commonly used stimulant laxa-
tives for constipation.30 The outcomes of remission rates 
were evaluated at the end of continuous acupuncture 
therapy sessions after one or two weeks, which is the 
commonly used time durations for outcome evaluations 
in acupuncture treatment of other diseases.31,32 

However, the effective onset times of laxatives in indu-
cing defecations are suggested to be 6–72 hours.33 

Drugs are supposed to be rapid in relieving constipation, 
while acupuncture is more effective in the long-term 
management of OIC. The identified advantages of acu-
puncture over medications in this study are consistent 
with Wang’s study on chronic functional constipation, 
which indicated the long-lasting effects of acupuncture 
for 5–12 weeks.34

Study
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Figure 7 Meta-analyses of quality of life scores and subgroup analyses for studies with or without co-intervention strategies. (A) The overall quality of life scores calculated 
with standardized mean difference comparing to the control group. (B) The subgroup analyses of the quality of life scores defining by acupuncture with or without co- 
interventions. No quality of life score was reported in Zhang, F.L.’s paper; therefore, a 0.00% weight was allocated in the analyses.
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The overall symptom scores of constipation were 
reduced upon acupuncture treatment, especially when acu-
puncture was applied in combination with medications. 
The single intervention of acupuncture was adequate; 
however, it is not superior in relieving symptoms of OIC 
in contrast to general drug therapies. Apart from laxatives, 
many kinds of drugs, such as stool softeners, and proki-
netic agents, are also commonly recommended for consti-
pation treatment; however, side effects like flatus, 
headache, nausea, and diarrhea are reported.35 In contrast, 
the side effects of acupuncture are rarely reported.36 The 
most frequently observed ones are tiny hemorrhage and 
hematoma at the acupoints.37 Considering the minor side 
effects of acupuncture compared with drug prescriptions, 
acupuncture is suggested to be a safer option to choose for 
the clinical management of OIC patients. The combination 
of acupuncture and medication promotes the relieving 
effects of symptoms than mere acupuncture or drug 
administration, indicating a synergistic effect between acu-
puncture and medicine in the therapy of OIC. This phe-
nomenon agrees with the enhancer role of acupuncture for 
drugs observed in treating other diseases, like Parkinson’s 
disease38 and methamphetamine addiction.39

In addition to the moderate improvement of therapeutic 
effects of acupuncture versus drug applications, the quality 

of life of OIC patients has significantly improved regardless 
of the mere usage of acupuncture or with co-interventional 
prescriptions. Besides constipation, acupunctures are 
a widely applied method for relieving cancer-related 
pains.10,40 A common associated symptom of constipation 
or gastrointestinal disorders is abdomen pain.41 

Simultaneously, OICs are due to the clinical usage of 
opioids, one of the most widely used pain-relieving drugs 
in cancer patients.42 The pain-controlling effects of acu-
punctures prompt the therapy outcomes of OIC and cancer 
pains by increasing patients’ quality of life remarkably than 
pure medication.

Limitations
There are limited studies available for a better interpretation 
of the therapy effects on OIC patients with different acu-
puncture techniques. In this study, all relevant papers, 
regardless of the applied acupuncture methods, including 
electro-acupuncture, transcutaneous electrical nerve stimula-
tion, and traditional acupuncture, are analyzed together. 
Acknowledging the reported similar efficiency of transcuta-
neous electrical nerve stimulation and traditional acupunc-
ture in treating chronic back pain,43 the varied acupuncture 
ways and acupoints will not cause apparent biases to the 
conclusion of this meta-analysis. However, the 

−3 −2 −1 0 1 2 3

0.
5

0.
4

0.
3

0.
2

0.
1

0.
0

Hedges' g

S
ta

nd
ar

d 
er

ro
r

Zhu, H. D.

Song, N.

Jiang, Y. L.

Cai, H.

P>0.10

P<0.05

P< 0.025

P< 0.01

Figure 8 Contour-enhanced funnel plot of acupuncture versus control for quality of life scores. Black dots represent included studies. Gradient grey colors indicate different 
significant levels.
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heterogeneity effects of different acupuncture techniques 
need to be considered in actual clinical applications. The 
guidelines or evaluation scales applied in included studies 
are not the same. With SMD transformation, the difference 
evaluations from these scales have been reduced. To 
improve the confidence of the results, additional studies in 
the future need to be included for updated analyses.

Conclusions
Acupuncture is an effective therapeutic strategy for the 
clinical management of opioid-induced constipation and 
enhances the effects of commonly prescribed drugs. The 
improvement of life qualities for OIC patients is more 
prominent with the pain-relieving potential for cancer 
patients. Acupuncture is an appropriate supportive method 
to be applied additionally to drug administrations for can-
cer patients with OIC symptoms.
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