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Introduction: Auricular acupressure (AA) has been widely utilized in the management of constipation, with several studies suggesting its efficacy in treating constipation patients. However, the safety and effectiveness of AA in constipation remain uncertain. Hence, the aim of this study was to assess the effectiveness and safety of AA for constipation.
Methods and analysis: A total of eight electronic databases and three clinical trial registration platforms were searched from their inception to April 2023 for randomized controlled trials (RCTs) of AA for constipation. The included studies were appraised for quality using the Cochrane Collaboration’s Risk of Bias Assessment tool. The quality of evidence was assessed by two independent reviewers employing the Grading of Recommendations Assessment, Development, and Evaluation System (GRADE) evaluation tool. Meta-analysis of data and assessment of publication bias were performed using RevMan 5.4 and STATA 13.0 software, respectively.
Results: This review included 34 randomized controlled trials conducted between 2007 and 2023, involving 2,465 participants. The findings of the study indicate that overall, AA is significantly associated with improved CSBMs (MD = 1.22, 95% CI [0.68, 1.77], p < 0.0001, I2 = 0%), BSF (MD = 0.72, 95%CI: [0.15,1.28], p = 0.01, I2 = 82%), CAS (MD = -3.28, 95%CI: [−5.95, −0.60], p = 0.02, I2 = 80%), responder rate (RR = 1.27, 95%CI: [1.16, 1.38], p < 0.00001, I2 = 79%), cure rate (RR = 1.84, 95% CI [1.56, 2.15], p < 0.00001, I2 = 0%), and PAC-QOL (MD = −2.73, 95% CI: [−3.41, −2.04], p < 0.00001, I2 = 98%) compared to the control group. However, no difference in PAC-SYM (MD = −0.15, 95%CI: [−0.38,0.07], p = 0.19, I2 = 67%) was found between the two groups. Additionally, there was no significant difference in adverse events (RR = 0.53, 95% CI: [0.24, 1.21], p = 0.13, I2 = 38%).
Conclusion: Based on the available evidence, auricular acupressure appears to be a potentially safe and effective intervention for managing constipation in adults. Nonetheless, the overall quality of evidence for the identified outcomes was assessed as low to very low, highlighting the need for additional high-quality randomized controlled trials to further validate these findings.
Systematic Review Registration: https://www.crd.york.ac.uk/prospero, identifier CRD42023425033.
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1 INTRODUCTION
Constipation, characterized by difficult and infrequent bowel movements accompanied by symptoms like bloating and abdominal pain (Vriesman et al., 2020), has a higher prevalence in older adults due to age-related factors (Barberio et al., 2021). The estimated overall prevalence of constipation in older adults is 18.9% [95% CI (14.7%–23.9%)] (Salari et al., 2023). Among the available treatment options, saline laxatives have shown robust evidence of effectiveness (Serra et al., 2020). However, concerns persist regarding the long-term safety of this approach (Serra et al., 2020), as laxative misuse and abuse can lead to weight loss, electrolyte imbalances, laxative dependence, and visceral organ dysfunction (Daniali et al., 2020). Non-pharmacological interventions, such as dietary guidance, regular physical activity, and potty training, are considered the initial management strategy for constipation (Vriesman et al., 2020). Nevertheless, successful implementation of these interventions relies heavily on patient compliance and persistence. Therefore, it is crucial to develop an effective, safe, and feasible therapy to alleviate constipation.
Auricular acupressure (AA) is a non-invasive therapy rooted in Traditional Chinese Medicine (TCM) that involves applying pressure to specific acupoints on the ear using Vaccaria seeds or magnetic pellets. AA offers several advantages over other therapies, including affordability, painlessness, and high patient acceptance. Under the guidance of a doctor, patients can easily complete the treatment procedure. Each organ in the body has a reflex point on the outer ear’s surface, and acupoint stimulation aims to restore balance between yin and yang, harmonize the flow of vital energy (qi) and blood, and alleviate various ailments within the body (Zhu, 2014). The vagus nerve plays a crucial regulatory role in controlling smooth muscle contractions and glandular secretions in the intestines (Breit et al., 2018). AA may potentially have a similar effect on constipation as auricular vagal nerve stimulation (Shi et al., 2021; Zhang et al., 2021).
Several clinical studies have found it to be effective in treating constipation (Li et al., 2014; Shin and Park, 2018; Jung and Chang, 2020; Aminizadeh et al., 2023). To date, two systematic reviews (SRs) have been published demonstrating that AA can be used for the treatment of constipation in leukemia patients undergoing chemotherapy (Chen et al., 2018a; Jing et al., 2018a), however, both reviews included only five studies, and the overall quality of evidence was low. The safety and efficacy of AA on constipation are still unclear, hence a SR and meta-analysis regarding AA for constipation is necessary. Consequently, we aimed to evaluate the efficacy of AA for constipation through this meta-analysis of randomized controlled trials (RCTs) to provide evidence-based support for managing constipation.
2 METHODS
This study was conducted in accordance with the PRISMA 2020 statement: an updated guideline for reporting systematic reviews. (Page et al., 2021). and the PRISMA for acupuncture checklist (Wang et al., 2019). The study was registered on the PROSPERO website (https://www.crd.york.ac.uk/prospero/) with the registration number: CRD42023425033.
2.1 Inclusion criteria

(1) Types of studies: Only RCTs with parallel group designs published in English or Chinese were included in this study. Non-RCTs, such as controlled before-and-after studies, historically controlled studies, cohort studies, and cross-sectional studies, among others, were excluded.
(2) Types of participants: Adult patients (ages 18 years or older) who meet the diagnostic criteria of functional constipation Rome II (Drossman, 1999), Rome III (Drossman, 2006), Rome Ⅳ (Drossman, 2016) or other recognized diagnostic criteria were included, regardless of gender, age and race. Pregnant and lactating women were excluded in this study.
(3) Types of interventions: Auricular acupressure, defined as the application of pressure to ear acupoints using metallic beads (or actual seeds, ceramic beads, or magnetic beads), was considered. The study included the use of auricular acupressure alone in the experimental group or in combination with the treatment in the control group. Other acupuncture therapies, such as manual acupuncture, electrical acupoint stimulation, acupoint embedding needle, and acupoint application, were excluded. There were no restrictions on the frequency and duration of the interventions.
(4) Types of comparison: Control groups included those who received basic or conventional treatment, placebo-control (sham acupressure.), and no treatment. Conventional treatment included various western medicines, no treatment consists of waiting for treatment, usual care means that control patients receive health education (no drugs involved), such as diet, exercise, emotional management, and bowel habits advice.
(5) Types of outcome measures:
1) Primary outcomes: The primary outcome measures of the study were following:
a) Patient Assessment of Constipation-Sym ptom (PAC-SYM)
b) Complete spontaneous bowel movements (CSBMs)
c) Bristol Stool Form (BSF)
d) Cleveland Clinic Score (CCS)
e) Other indicators that may reflect improvement in spontaneous constipation.
2) Secondary outcomes: The secondary outcome measures of the study were as follows:
a) Responder rate, defined as the percentage of responders among the total number of participants in each group.
b) Cure rate.
c) Patient Assessment of Constipation-Quality of Life (PAC-QOL) questionnaires.
d) Adverse events related to acupressure therapy, such as tenderness or pain, dizziness, local discomfort, skin contusions, and others.
Studies were included if they report at least one of the above outcome indicators.
2.2 Data sources and search strategy
A comprehensive literature search was conducted from the inception of the databases until April 2023. The search was limited to articles published in Chinese and English. Eight electronic databases were searched, including four Chinese databases: China National Knowledge Infrastructure (CNKI), Wanfang, Cqvip (VIP), and Chinese Biomedical (CBM); and four English databases: PubMed, Embase, CENTRAL (Cochrane Central Register of Controlled Trials), and Web of Science. Additionally, three clinical trial registration platforms were searched: World Health Organization (WHO) International Clinical Trials Registry Platform (http://www.who.int/ictrp/en/), Chinese Clinical Trial Registry (http://www.chictr.org/en/), and ClinicalTrials.gov (https://www.clinicaltrials.gov/). The detailed retrieval process is provided in the Supplementary Material S1.
2.3 Study selection
Using NoteExpress 3.2.0, the literature retrieved from the different databases was imported, and duplicate records were identified and removed. Two independent researchers conducted an initial screening of titles, abstracts, and other relevant information. Following the initial screening, the full texts of potentially eligible studies were obtained, and the two researchers independently assessed the full texts against the predefined inclusion and exclusion criteria. In cases of disagreement between the two researchers, a third reviewer was consulted to resolve discrepancies and make a final decision. A PRISMA flowchart illustrating the study selection process is included as Figure 1.
[image: Figure 1]FIGURE 1 | PRISMA flow diagram of the study selection process.
2.4 Data extraction and management
Data was independently extracted by two reviewers using a standardized form, which including the following elements: basic information (title, year of publication, first author, language, country of implementation), participant characteristics at baseline (sample size, age, gender, consistency), study design (randomization method, allocation concealment, blinding procedures, diagnostic criteria, intervention frequency and duration, acupoint composition), and outcomes. In the case of multi-arm RCTs, they were reclassified as dual-arm RCTs to ensure compatibility for result synthesis. The two reviewers conducted data extraction and cross-checking, and any discrepancies were resolved through consultation with the corresponding authors.
2.5 Risk of bias assessment
Two independent reviewers evaluated the quality of the included studies using the Cochrane Collaboration’s Risk of Bias Assessment tool (Cumpston et al., 2019). This assessment covered several domains, including random sequence generation (selection bias), allocation concealment (selection bias), blinding of participants and personnel (performance bias), blinding of outcome assessment (detection bias), incomplete outcome data (attrition bias), selective reporting (reporting bias), and other potential sources of bias. For instance, in the assessment of random sequence generation, the use of pseudo-random methods such as consultation dates, dates of birth, or ID numbers was considered a “high risk” of bias, while the use of true random methods such as simple random number tables or computerized random number generation was regarded as “low risk” of bias. If no specific method of randomization was stated, the risk was classified as “unclear."
2.6 Confidence in cumulative evidence
The Grading of Recommendations Assessment, Development, and Evaluation System (GRADE) evaluation tool (Guyatt et al., 2011) was independently used by two reviewers to assess the quality of evidence in terms of five dimensions: risk of bias, inconsistency, indirectness, imprecision, and publication bias. The quality of evidence will be classified as high, moderate, low, or very low. In the event of any disagreement, a third reviewer will be consulted to facilitate consensus.
2.7 Assessment of heterogeneity
Statistical heterogeneity between studies was considered acceptable when p ≥ 0.1 or I2 ≤ 50%. p < 0.1 or I2>50% means that the statistical heterogeneity is deemed significant, indicating the need for an analysis to identify the source of the heterogeneity. Sensitivity analysis or subgroup analysis was used for the assessment.
2.8 Data synthesis
In this study, RevMan software (version 5.4, the Nordic Cochrane Centre, Copenhagen, Denmark) was used for data synthesis and analysis. Mean difference (MD) was employed as the effect size for continuous variables, while relative risk (RR) was used for dichotomous variables. The 95% confidence interval (CI) was calculated. A significance level of p < 0.05 was considered statistically significant. Statistical heterogeneity was assessed using chi-squared tests and the Higgins I2 test. If p ≥ 0.1 and I2 ≤ 50%, indicating a high degree of homogeneity, a fixed-effects model was applied for the pooled analysis. Conversely, if p < 0.1 or I2 > 50%, indicating a significant degree of heterogeneity, a random-effects model was used. Significant clinical heterogeneity was addressed through methods such as subgroup analysis, sensitivity analysis, or a narrative summary if necessary. If the outcome data could not be pooled for meta-analysis, a narrative summary was provided instead. If there was significant heterogeneity between studies and the data were available, subgroup analyses were performed based on the varying characteristics of the included studies. If more than 10 studies were included in the analysis, the funnel plot method was used to assess publication biases. Additionally, an Egger’s test was conducted to further evaluate publication bias. The analysis for publication bias was performed using STATA software (version 16.0, Stata Corp LP, United States). A significance level of p < 0.05 was considered indicative of significant publication bias.
3 RESULTS
3.1 Study selection
A total of 2,632 potentially relevant articles were identified through a systematic search across eight databases and three clinical trial registration platforms. After removing 1,005 duplicates, a preliminary screening of titles and abstracts resulted in the exclusion of 1,487 studies. From the remaining 140 studies, 106 were excluded after reading the full text. Ultimately, 34 RCTs (Zhong, 2007; Zhang, 2009; Liu et al., 2011; Chen et al., 2012; Qian, 2012; Xu et al., 2013; Yang and Fu, 2013; Hu et al., 2014; Li et al., 2014; Yang et al., 2014; Ye and He, 2014; Ji et al., 2015; Shen et al., 2015; Chen and Hou, 2016; Huang, 2016; Ji et al., 2016; Qu and Ye, 2016; Liu and Jiang, 2017; Du and Xu, 2018; Li et al., 2018; Liu, 2018; Shin and Park, 2018; Wang, 2019; Xu, 2019; Jung and Chang, 2020; Wang et al., 2020; Chen et al., 2021; Fu et al., 2021; Jie et al., 2021; Wu et al., 2021; Wang et al., 2022; Zhao and Wang, 2022; Aminizadeh et al., 2023; Xu, 2023) met the inclusion criteria, with sample sizes ranging from 25 to 50 participants, involving a total of 2,465 patients. The screening process is presented in Figure 1, illustrating the flow diagram.
3.2 Study characteristics
The main characteristics of the included RCTs are showed in Table 1. The studies, conducted between 2007 and 2023, were predominantly carried out in China, with one study conducted in Hong Kong (Li et al., 2014)), Iran (Aminizadeh et al., 2023), and the Republic of Korea (Shin and Park, 2018; Jung and Chang, 2020). Thirty-two studies were published in Chinese (Zhong, 2007; Zhang, 2009; Liu et al., 2011; Chen et al., 2012; Qian, 2012; Xu et al., 2013; Yang and Fu, 2013; Hu et al., 2014; Yang et al., 2014; Ye and He, 2014; Ji et al., 2015; Shen et al., 2015; Chen and Hou, 2016; Huang, 2016; Ji et al., 2016; Qu and Ye, 2016; Liu and Jiang, 2017; Du and Xu, 2018; Li et al., 2018; Liu, 2018; Wang, 2019; Xu, 2019; Wang et al., 2020; Chen et al., 2021; Fu et al., 2021; Jie et al., 2021; Wu et al., 2021; Wang et al., 2022; Zhao and Wang, 2022; Xu, 2023) while four were published in English (Li et al., 2014; Shin and Park, 2018; Jung and Chang, 2020; Aminizadeh et al., 2023). Among the included studies, 34 were two-arm studies (Zhong, 2007; Zhang, 2009; Liu et al., 2011; Chen et al., 2012; Qian, 2012; Xu et al., 2013; Yang and Fu, 2013; Hu et al., 2014; Yang et al., 2014; Ye and He, 2014; Ji et al., 2015; Shen et al., 2015; Chen and Hou, 2016; Huang, 2016; Ji et al., 2016; Qu and Ye, 2016; Liu and Jiang, 2017; Du and Xu, 2018; Li et al., 2018; Liu, 2018; Shin and Park, 2018; Wang, 2019; Xu, 2019; Jung and Chang, 2020; Wang et al., 2020; Chen et al., 2021; Fu et al., 2021; Jie et al., 2021; Wu et al., 2021; Wang et al., 2022; Zhao and Wang, 2022; Aminizadeh et al., 2023; Xu, 2023), and one was a three-arm study (Li et al., 2014). The age range of patients with constipation was 18 years and older, with seven studies specifically including elderly patients (Zhang, 2009; Yang and Fu, 2013; Ye and He, 2014; Chen and Hou, 2016; Fu et al., 2021; Wang et al., 2022; Aminizadeh et al., 2023). Some studies included patients with additional conditions, such as subarachnoid hemorrhage (Qian, 2012), post-fracture (Yang and Fu, 2013; Liu and Jiang, 2017), stroke (Xu et al., 2013; Ji et al., 2015; Ji et al., 2016), post-craniotomy (Wu et al., 2021), opioid use (Yang et al., 2014), morphine use (Qu and Ye, 2016), diabetes (Hu et al., 2014), schizophrenia (Ye and He, 2014; Jie et al., 2021; Xu, 2023), hemodialysis (Shen et al., 2015; Jung and Chang, 2020; Fu et al., 2021), heart failure (Li et al., 2018), hypertension (Chen and Hou, 2016), and breast cancer patients receiving chemotherapy (Shin and Park, 2018). The treatment duration ranges from 1 week to 8 weeks. Adverse reactions were reported in seven studies (Zhong, 2007; Yang et al., 2014; Liu, 2018; Fu et al., 2021; Zhao and Wang, 2022; Aminizadeh et al., 2023; Xu, 2023), while two studies (Zhong, 2007; Xu, 2023) specifically mentioned that AA had no adverse reactions. The four most commonly selected auricular acupoints in the included studies were the Large intestine (n = 33), Spleen (n = 27), San Jiao (n = 26), and Rectum (n = 23).
TABLE 1 | Basic characteristics of the included studies.
[image: Table 1]3.3 Risk of bias
All the included studies mentioned the term “randomized” or “random” in their methodology. One of the RCTs (Shin and Park, 2018)included in the study implemented concealed allocation and received a “low risk” rating for allocation concealment. The majority of the included RCTs received an “unclear” rating for blinding of participants and personnel, with the exception of two studies (Li et al., 2014; Aminizadeh et al., 2023) that utilized a sham AA procedure. One (Li et al., 2014) of the RCTs included in the study implemented blinding of outcome assessment and received a “low risk”. Two studies (Ji et al., 2015; Wang et al., 2022) were classified as “high risk” due to without providing a description of the reasons for dropout. In terms of other biases, four studies were classified as high risk. Among them, two studies (Liu et al., 2011; Li et al., 2018) did not report baseline consistency, and two studies (Yang and Fu, 2013; Qu and Ye, 2016) did not report treatment duration. The detailed results are depicted in Figure 2.
[image: Figure 2]FIGURE 2 | Risk of bias of RCTs (A) Risk of bias summary; (B) Risk of bias graph.
3.4 Meta-analysis
The summary of the meta-analysis results is provided in Table 2, with a detailed explanation below.
TABLE 2 | Summary of meta-analysis results.
[image: Table 2]3.4.1 Primary outcome
3.4.1.1 PAC-SYM
Among the included RCTs, three studies (Li et al., 2014; Jie et al., 2021; Aminizadeh et al., 2023) reported PAC-SYM as an outcome measure, with one of them (Li et al., 2014) being a three-arm study. The pooled data analysis revealed that there was no significant decrease in PAC-SYM overall (MD = −0.15, 95% CI: [-0.38, 0.07], p = 0.19, I2 = 67%) (Figure 3). A subgroup analysis was conducted based on different comparators, and the results indicated that Auricular acupressure (AA) was more effective than sham AA (MD = −0.34, 95% CI: [-0.49, −0.19], p < 0.0001, I2 = 0%). However, no significant difference was observed when comparing AA to usual care (MD = −0.04, 95% CI: [-0.24, 0.15], p = 0.68, I2 = 38%). When subgroup analysis based on patient age was conducted, no statistically significant differences in PAC-SYM improvement were observed across all age groups with AA (Table 2).
[image: Figure 3]FIGURE 3 | Meta-analysis and forest plot for PAC-SYM.
3.4.1.2 CSBMs
Among the included RCTs, two studies (Liu, 2018; Wang et al., 2022) reported CSBMs as an outcome, the pooled data analysis indicated that AA could increase CSBMs [MD = 1.22, 95% CI (0.68, 1.77), p < 0.0001, I2 = 0%] (Figure 4).
[image: Figure 4]FIGURE 4 | Meta-analysis and forest plot for CSBMs.
3.4.1.3 BSF
Five studies (Liu, 2018; Shin and Park, 2018; Jie et al., 2021; Wang et al., 2022; Zhao and Wang, 2022) reported BSF as an outcome, however, one study (Zhao and Wang, 2022) with a different scoring rule was excluded from the meta-analysis. The pooled data indicated a significant improvement in BSF (MD = 0.72, 95%CI: [0.15,1.28], p = 0.01, I2 = 82%) (Figure 5). Given to the high heterogeneity, a sensitivity analysis was conducted. When one study (Jie et al., 2021) was removed, the heterogeneity decreased (MD = 0.92, 95%CI: [0.60, 1.23], p < 0.00001, I2 = 1%) (Figure 6).
[image: Figure 5]FIGURE 5 | Meta-analysis and forest plot for BSF.
[image: Figure 6]FIGURE 6 | Meta-analysis and forest plot for BSF (a study has been excluded).
3.4.1.4 Constipation Assessment Scale (CAS)
CAS was measured after AA treatment in two studies (Shin and Park, 2018; Jung and Chang, 2020), due to the high heterogeneity (I2 = 80%), an analysis was conducted using a random-effects model. The meta-analysis indicated a significant decrease in CAS (MD = -3.28, 95%CI: [-5.95, −0.60], p = 0.02, I2 = 80%) (Figure 7).
[image: Figure 7]FIGURE 7 | Meta-analysis and forest plot for CAS.
3.4.2 Secondary outcomes
3.4.2.1 Responder rate
Twenty-six studies (Zhong, 2007; Zhang, 2009; Liu et al., 2011; Chen et al., 2012; Qian, 2012; Xu et al., 2013; Yang and Fu, 2013; Hu et al., 2014; Ye and He, 2014; Ji et al., 2015; Shen et al., 2015; Chen and Hou, 2016; Huang, 2016; Ji et al., 2016; Qu and Ye, 2016; Liu and Jiang, 2017; Du and Xu, 2018; Li et al., 2018; Liu, 2018; Wang, 2019; Xu, 2019; Wang et al., 2020; Wu et al., 2021; Wang et al., 2022; Zhao and Wang, 2022; Xu, 2023) reported the responder rate. The pooled results indicated that overall, there was a significantly higher responder rate in the experimental group compared to the control group (RR = 1.27, 95%CI: [1.16, 1.38], p < 0.00001, I2 = 79%). A subgroup analysis was performed based on different comparators. The results suggested that AA alone (RR = 1.24, 95%CI: [1.11, 1.39], p = 0.0002, I2 = 39%) or plus conventional treatment (RR = 1.23, 95%CI: [1.04, 1.46], p = 0.02, I2 = 74%) was superior to conventional treatment. AA combined with usual care was superior to usual care (RR = 1.34, 95%CI: [1.05, 1.70], p = 0.02, I2 = 92%), and removing the article by Chen et al. (Chen and Hou, 2016) reduced the heterogeneity (RR = 1.32, 95%CI: [1.16, 1.49], p < 0.0001, I2 = 36%). Similarly, the combination of AA with usual care demonstrated superior outcomes compared to combining usual care with conventional treatment (RR = 1.31, 95%CI: [1.08, 1.60], p = 0.007, I2 = not applicable). However, no significant difference in responder rate was observed when AA compared to usual care (RR = 1.28, 95%CI: [0.99, 1.66], p = 0.06, I2 = 78%) or combined with usual care compared to usual care plus sham AA (RR = 1.27, 95%CI: [1.01, 1.61], p = 0.05, I2 = not applicable) (Figure 8). In addition, when subgroup analysis based on patient age was performed, AA showed statistically significant differences in improving responder rate among different age groups (Table 2).
[image: Figure 8]FIGURE 8 | Meta-analysis and forest plot for responder rate.
3.4.2.2 Cure rate
There are twenty-two studies (Zhong, 2007; Zhang, 2009; Chen et al., 2012; Qian, 2012; Xu et al., 2013; Hu et al., 2014; Ye and He, 2014; Ji et al., 2015; Shen et al., 2015; Chen and Hou, 2016; Huang, 2016; Ji et al., 2016; Qu and Ye, 2016; Du and Xu, 2018; Li et al., 2018; Liu, 2018; Wang, 2019; Xu, 2019; Wang et al., 2020; Wu et al., 2021; Wang et al., 2022; Xu, 2023) reported the cure rate as an outcome. The fixed-effect model was employed based on the results of heterogeneity test (p = 0.93, I2 = 0%). Meta-analysis showed that the treatment group can significantly increase cure rate among patients with constipation (RR = 1.84, 95% CI [1.56, 2.15], p < 0.00001). Subgroup analysis was performed according to different comparators, indicating that AA alone (RR = 2.68, 95% CI [1.68, 4.28], p < 0.0001, I2 = 0%) or combined with conventional treatment (RR = 1.59, 95% CI [1.21, 2.09], p = 0.0008, I2 = 0%) was superior to conventional treatment. Similarly, AA alone (RR = 1.84, 95% CI [1.30, 2.62], p = 0.0007, I2 = 0%) or combined with usual care (RR = 1.79, 95% CI [1.34, 2.38], p < 0.0001, I2 = 0%) could increase the cure rate when compared with usual care, however, there was no significant difference was observed when AA combined with usual care compared to conventional treatment combined with usual care (RR = 1.63, 95%CI: [0.74, 3.58], p = 0.23, I2 = not applicable) (Figure 9). Additionally, when conducting subgroup analysis by patient age, there were statistically significant differences in the cure rate of AA among different age groups (Table 2).
[image: Figure 9]FIGURE 9 | Meta-analysis and forest plot for cure rate.
3.4.2.3 PAC-QOL
Nine studies (Li et al., 2014; Yang et al., 2014; Liu, 2018; Shin and Park, 2018; Xu, 2019; Chen et al., 2021; Wu et al., 2021; Zhao and Wang, 2022; Aminizadeh et al., 2023) reported the PAC-QOL. The results meta-analysis showed a greater improvement in the experimental group compared to the control group (MD = −2.73, 95% CI: [-3.41, −2.04], p < 0.00001, I2 = 98%). A subgroup analysis was performed according to different comparators, the results showed there was no significant improvement in PAC-QOL between AA combined with conventional treatment and conventional treatment (MD = −11.21, 95% CI: [-24.12,1.70], p = 0.09, I2 = 99%). Given the significant heterogeneity, a sensitivity analysis was employed. When removing the article by Yang et al. (Yang et al., 2014) the heterogeneity decreased from 99% to 0%. Additionally, there was no significant improvement between AA and usual care groups (MD = −0.28, 95% CI: [-0.70, 0.14], p = 0.19, I2 = 91%). However, AA was superior to conventional treatment (p < 0.00001) or sham AA (p < 0.00001) in terms of PAC-QOL, furthermore, the decrease in PAC-QOL score was more significant in the AA combined with usual care group (MD = −4.81, 95%CI: [-5.55, −4.08], p < 0.00001, I2 = 0%) than in the usual care group (Figure 10). Additionally, when performing subgroup analysis based on patient age, except for the elderly group aged 60 and above, AA showed statistical significance in improving PAC-QOL for constipated patients (Table 2).
[image: Figure 10]FIGURE 10 | Meta-analysis and forest plot for PAC-QOL.
3.4.2.4 Adverse events
A total of seven articles (Zhong, 2007; Yang et al., 2014; Liu, 2018; Fu et al., 2021; Zhao and Wang, 2022; Aminizadeh et al., 2023; Xu, 2023) mentioned adverse events, of these, one study (Aminizadeh et al., 2023) could not be included for meta-analysis due to poor description. The results of meta-analysis showed AA alone or in combination with other treatments was equally safe compared to other treatments (RR = 0.53, 95% CI: [0.24, 1.21], p = 0.13, I2 = 38%) (Figure 11). The adverse reactions were mostly minor, such as skin lesions or itching at the site of pressure, which typically resolved within a few days.
[image: Figure 11]FIGURE 11 | Meta-analysis and forest plot for adverse events.
3.5 Quality of evidence
Table 3 presents the quality evaluation of each outcome of AA on constipation. The GRADE system was used to assess the evidence quality based on different intervention measures. The results revealed one outcome with moderate-quality evidence, nine with low-quality evidence, seven with very low-quality evidence, and no evidence with high quality. Most studies had limitations in their experimental design, such as inadequate description of random sequence generation, allocation concealment, and blinding. Consequently, they were downgraded. Additionally, the presence of publication bias in most studies contributed to their downgrading.
TABLE 3 | Quality of evidence included RCTs by GRADE.
[image: Table 3]3.6 Reporting bias
Due to the limited number of studies reporting outcome results, funnel plots and Egger’s tests were conducted only for response rate and cure rate. The funnel plot of included studies on responder rate displays an asymmetrical distribution, with four studies lying outside the pseudo 95% CI, indicating significant publication bias (Figure 12A). The funnel plot of included studies on cure rate indicates a roughly symmetrical distribution, suggesting a certain degree of publication bias and the presence of a small sample size effect (Figure 12B). Egger’s tests revealed significance levels of p < 0.05 for both response rate (p = 0.00) and cure rate (p = 0.003) (Figure 13).
[image: Figure 12]FIGURE 12 | Funnel plots of included studies on responder rate (A), cure rate (B).
[image: Figure 13]FIGURE 13 | Egger’s test of included studies on responder rate (A), cure rate (B).
4 DISCUSSION
Constipation, a prevalent gastrointestinal condition, is characterized by persistent difficulties in bowel movements, incomplete defecation, and decreased frequency of bowel movements. This condition significantly impacts patients’ daily lives and can impair social functioning, leading to work or education limitations in a considerable proportion of individuals (Rao et al., 2007). Initial management strategies for constipation in both children and adults typically involve non-pharmacological approaches, as they have demonstrated beneficial effects in many cases (Daniali et al., 2020; Vriesman et al., 2020). AA, a non-invasive and non-pharmacological treatment modality, has gained widespread utilization for managing various chronic conditions, including constipation. Several studies have reported positive outcomes of AA in alleviating constipation symptoms (Li et al., 2014; Shin and Park, 2018; Jung and Chang, 2020; Aminizadeh et al., 2023). However, the safety and efficacy of AA for constipation in adults remain uncertain.
As is widely known, SRs and meta-analyses generate the highest level of clinical evidence (Izzo et al., 2016). Therefore, we conducted this study to assess the efficacy and safety of AA for constipation in adults. Overall, our study revealed statistically significant differences between the AA and control groups in terms of CSBMs, BSF, CAS, PAC-QOL, responder rate and cure rate, whereas it showed no statistical difference in PAC-SYM. However, when comparing AA with sham AA, AA could significantly reduce the PAC-SYM score (MD = -3.04, 95% CI: [-0.49, −0.19], p < 0.0001). These findings suggest that AA has the potential to alleviate constipation symptoms, increase the frequency of spontaneous bowel movements, improve stool consistency, and enhance overall quality of life. These results are consistent with previous studies examining the effects of AA on constipation in leukemia patients undergoing chemotherapy (Chen et al., 2018a; Jing et al., 2018a). Adverse events reported in seven studies were primarily mild, such as itching at the application site, with no serious adverse reactions documented.
It is worth noting that various outcome measures have been employed to assess the efficacy of constipation treatments. Some measures focus on single-item scores related to constipation (e.g., CSBMs), while others provide a comprehensive evaluation of different aspects of constipation (e.g., CAS). However, certain measures may not precisely reflect specific treatment efficacy, such as response rate or cure rate. To ensure the selected measures adequately capture the effectiveness of constipation treatments, future studies are recommended to include CSBMs per week as one of the outcome measures. This measure provides a straightforward and intuitive reflection of treatment effectiveness and has been widely adopted in recent high-quality clinical studies (Camilleri et al., 2022; Rao et al., 2023; Wang et al., 2023). In our study, AA was found to increase the number of complete spontaneous bowel movements [MD = 1.22, 95% CI (0.68, 1.77), p < 0.0001], with low heterogeneity (I2 = 0%).
AA, derived from traditional Chinese Medicine (acupuncture), focuses on manipulating specific acupoints on the ear to achieve therapeutic effects. This technique is based on the concept of Qi, the vital energy flow within the body. Through applying pressure to these acupoints, practitioners aim to regulate Qi and restore balance (Yang et al., 2013). During auricular acupressure, individuals may experience sensations such as soreness, tingling, or numbness, indicating the activation of acupoints and the desired therapeutic response. Among the included studies, only one study (Li et al., 2014) did not require pressure application to achieve the intended stimulation of Qi. In most other studies, participants were instructed to apply pressure 3–5 times daily. This practice is widely accepted in China (Bao et al., 2017). Furthermore, based on the included research findings, AA involves applying pressure to the acupoints on one side at a time and alternating between both sides. However, there is considerable variation in treatment duration among the studies, ranging from 1 week to 8 weeks. Further research is needed to evaluate the optimal duration and effectiveness of AA. The selection of ear acupoints primarily follows the TCM Zang-fu theory (Liu et al., 2021). The most frequently used acupoints include the Large Intestine and Rectum points to increase intestinal peristalsis, the Spleen point to strengthen transportation and transformation functions, and the San Jiao point to regulate the flow of qi and fluid in the body. When these points are used together, they are believed to promote smooth qi flow in the Large Intestine, ensuring normal transmission function.
However, it is important to acknowledge the limitations of this study. The variations in selected acupoints, comorbid conditions, treatment courses, and number of compressions may introduce significant clinical heterogeneity. Additionally, the restriction to English and Chinese clinical trials may introduce publication bias, as only four out of the 35 included studies were published in English. Most studies did not provide specific details regarding randomization, allocation concealment, and blinding methods, and some failed to comprehensively report trial details according to standard reporting guidelines such as CONSORT. As a result, the quality of evidence for the majority of outcomes was deemed low or very low.
5 CONCLUSION
Our findings suggest that AA may be a safe and effective treatment for constipation in adults to improving symptoms of constipation and increasing the frequency of spontaneous bowel movements. Nevertheless, it is important to note that the current evidence quality is considered insufficient, and further validation is required through a greater number of high-quality RCTs.
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Main acupoint: Lung, Spleen, Large
Intestine, Rectum, Subcortes, and
Constpation

‘Matching acupont: Stomach, Abdomen,
and San Jiao

Main acupointRectum, Large Intestin,
Constpation, Subcortex, and Lung.

Matching acupoint
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Main acupointRectum, Large Intestin,
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Subcortex. (2 acupoints per session)

‘Matching acupoint: Liver, Spleen,
Stomach, Lung, and Endocrine.
(2-3 acupoints per session)

Large Intestine, San iao, Lung, Spleen,
and Stomach

Main acupointLarge Intestine, San Jio,
Spleen, Abdomen, Digestive system, and
Subcortex.

‘Matching acupointLung, Sigmoid colon
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Matching acupoint: Ear apes, Adrenal
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and Subcortex
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and Large Intestine
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Spleen, and San fiao
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Lung. Kidvey,
and Spleen
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Constipation
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and Rectum,

Rectum, Large Intestine, Lung. San Jiao,
Sympathetic, and Constipation

Main acupoint: Large Intestine, Small
Intestine, and Rectum

Matching acupoint:Spleen, Kidney, and
Endocrine.

Main acupointRectum, Large Intestine,
Spleen, and Constipation

Matching acupoint:San Jiao, Small
Intestine, and Stomach

Large Intestine, Rectum, Constipation,
San Jao, and Lung (3-4 acupoints per
session,)

Rectum, Large Intestine, Constipation,
Lung, San Jiao, and Sympathetc

San Jao, Spleen, Stomach, Liver, Lung,
and Large Intestine

Spleen, Small Intestine, Large Intestine,
Kidney, and Sympathetic

Main acupoint: Lung, Spleen, Large
Intestine, Rectum, Subcortx, and
Constpation

Matching acu
and San Jizo

Stomach, Abdomen,

Main acupoint: Large Intestine, Small
Intestine, Rectum, Shenmen, Lung, and
Stomach. (5 acupoints per session)

Matching acupoint: Splen, Kidney,
Endocrine, and San Jiao, (2 acupoints per
session.)

Large Intestine, Small Intstine, Rectum,
Liver, Sleen, and Lung

Constipation, Lung. Large Intestine,
Kidney, Spleen, and San Jiao

Main acupoint: Lung, Spleen, Large
Intestine, Rectum, Subcortex, and
Constpation

Matching acupoint:Stomach, Abdomen,
and San Jiao

Heart, Shenmen, Sympathetic, Large
Intestine, and Rectum

Shenmen, Sympatheic, Large Inest
Small Intestine, Stomach, and San Jizo
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Spleen, Stomach, Kidney, Small
Intestine, Large Intestine, Rectum,
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Large Itestne, Rectum, San Jiao, spleen,
Lung, Sympathetic, and subcortex.
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Intestine, Rectum, San Jao, Spleen, Lung,
Sympathetic, and subcortex
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point, 2 min/one point

Excess syndrome 2w

Press 56 times daily cach point, for
35 min each time. Defciency
syndrome: Press 3-4 times daiy each
point,for 1-3 min each time

Press 3 times daily each point, for | 404
3 minutes each time.

Press 3 times daily each point, 3 min/ | 8d
one paint

Press 3-5 times daily each point, 3 min/ | 304
one point

NR aw

Press 3-5 times daily each paint, for | 1w
1-2 min each time

Press 3 times daily each point, for | 84
3 minutes each time.
Press 5-6 times daily cach point

Press 5 times daily each point, 1 min/ | 1w
one point

Press 3-5 times daily each point, gently | 2w
rotae each acupoint 27 times

Press 3 times daily each point, 3 min/ | 1w
one point

Press 5 times daily each point 2w
Press 4-5 times daily cach point, 2
1-2 minfone point

Press 3-5 times daily cach point 204

Press 3 times daily each point, Imin/ | 24d
one point

Press 4 times daily cach point, 30sfone | 2w
point

Press 3-5 times daily each point, aw
1-2 minfone point

Sclfapply pressure multiple times | Sw
daily untila localsensation of sorenes,
numbness, swelling, or pain s felt

Press 3-5 times daily cach point aw

Press 3-5 times daiy each point, Imin/ | 604
one point

Press times daily cach point. 1-2min/ | 104
one paint

Press 25 times dally aw
Press 3-4 times daily 104

Force of finger pressure 35 03-05 kg | w

No pressure 10d

Press 34 times daily o

Responder rate, Cure | R
nate

Responder rat, Cure | NR
e

Responder rate NR

Responder rate, Cure | NR
fate

Responder rate, Cure | NR
nate

Responder rate, Cure | NR
e

Responder rate NR

BE, PAC-QOL R

Responder rate, Cure | NR

Responder rate, Cure | NR
rate

Responder rate, Cure | NR
nate

Responder rate, Cure | NR
e

Responder rate, Cure | NR
e

Responder rate, Cure | NR
nate

Responder rate, Cure | NR
rate

Responder rate, Cure | NR
e

Responder rate NR

Responder rat, Cure | NR
e

Responder rate, Cure | NR
fate

Responder rate, Cure | R
rate, BSF, PAC-QOL,
CsBMs

Responder rate, Core | NR
e

PAC-QOL, Responder | NR
nate, Cure rate

Responder rate, Cure | NR
e

PAC-QOL NR
NR R
BSF, PAC- SYM NR

PAC-QOL, Responder | NR
e, Cure rate

Responder rate, Cure | NR
rate, BSF, CSBMs.

Responder rate, BSF, | R
PAC-QOL

CCS, Responder rate, | R
Cure rate

PACQOL, PAC-SYM | R

cas NR
PAC—SYM NR
PAC-QOL

CAS, BSE, PACQOL | NR

T et group: C, conrolgroups A, auriculr acupressure,UC, usualcare; T, conventional ratment;w,week: d ay; R eport; NR. ot reports PAC:SYM, Patient Assessmentof Constipation-Symptoms: CSBMs, Complete spontancous bowel movements;BSF, bristol
il B EAL it Rt sl BAEEMN. Tt Ascsibl of Do i O S G it i OO il Al st S0 Vi Tesictineal R





OPS/images/fphys-14-1257660-g011.gif
- -






OPS/images/fphys-14-1257660-g010.gif
Sl B ENELE
TR oo

B e T

s - s s

gz on w oew on v oum emwven

Solona pote
s sz e s
e H i

CERIEEY e w e v oum smesan

B ro TG










OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
,frontiers ‘ Frontiers in Physiology





OPS/images/fphys-14-1257660-g005.gif





OPS/images/fphys-14-1257660-g006.gif





OPS/images/fphys-14-1257660-g003.gif





OPS/images/fphys-14-1257660-g004.gif
Vg

a0 a1 paoir

gy
i






OPS/images/fphys-14-1257660-g009.gif
. y-
. i E-
B L e
St
g2, 28 e

crveom otz om
oo 223010 50007

[EN S
R

N
T
N R
B, 2GR
B e e
B
R
e
o .
. s
)

T e 258021 o033 00
oo 766 105500

-
penesd
oo
Tt
Py
Y
aamive

onm
tenn e
Bt

ey
e

sgmnn
R
Frn
o
o
i

s
]

sz

o}‘w“

ooty P —"





OPS/images/fphys-14-1257660-g007.gif





OPS/images/fphys-14-1257660-g008.gif
P e =
Bk e =
R i) Te
o .2 a5 dmkeid -

i [ Tane

e 5os iahan

Sedonar Pt

b e

[ Tt i3 -
o e -






OPS/images/cover.jpg
& frontiers | Frontiers in Physiology






OPS/images/fphys-14-1257660-g001.gif
[——
Do ke | et et it
B o), CENTRAL 0, || *0S ek o
K610, Waiag a-oin. || 5
VIP(0-550, nd COM (0-17)

Regite - )
[ - )
T ——

167

[T —
1—1 e ot 1487

[ TpE—
—

—

S R—
b 34

1

S incoed i qutaie
[ ————]

Fulenteilsexctadd i
oo o 106)

NowRCT 015

Dxplcc ik (0-5)

-

[ —
[——






OPS/images/fphys-14-1257660-g002.gif





OPS/images/fphys-14-1257660-t003.jpg
T/C End of treatment

MD/RR and Heterogeneity  p-value
95%Cl

PAC-SYM

AA vs. sham AA 2 58/59 R MD = -3.04,95% CI: [-0.49, ~0.19] P=0% P < 00001 Low

AA vs. usual care 2 54/54 R MD = -0.04, 95%CI: [-0.240.15] P =38% P =068 Low

CSBMs 2 69/69 F MD = 122, 95% CI: (0.68, 1.77] P=0% P < 00001 Low

BSF 4 123124 R MD = 072, 95% CI: (0.15, 1.28] = 82% p=001 Very low

cAs 2 52/53 R MD = -3.28, 95%CI: [-5.95, ~0.60] P = 80% p=002 Very low

Responder rate

AA vs. conventional treatment 7 254253 R RR = 1.24, 95%CI: [1.11,1.39] =39 p=00002  Low

AA plus conventional treatment | 6 219219 R RR = 1.23, 95%C: [1.04, 1.46] I =74% p=002 Very low |

vs. conventional treatment

AA vs. usual care B s R RR = 1.28, 95%C: [0.99, 1.66] P =78% P =006 Very low

AA+ usual care vs. usual care 8 204294 R RR = 1.34, 95%C: [1.05, 1.70] I =92% p=002 Very low
‘ Cure rate

AA vs. conventional treatment 6 mp210  F RR = 2.68, 95% CI [1.68, 4.28] P=0% P < 00001 Moderate

AA+ usual care vs. usual care 7 2450245 F RR = 1.79, 95% CI [1.34, 2.38] = 0% P < 0.0001 Low

AA vs. usual care 2 77175 F RR = 1.84, 95% CI [1.30, 2.62] P=0% p=00007  Low

AA plus conventional treatment | 6 219219 F RR = 1,59, 95% CI [1.21, 2.09] B =0% P =0.0008 [ ow

vs. conventional treatment

PAC-QOL

AA+ usual care vs. usual care 2 94/94 R MD = 481, 95%Cl: [-5.55, ~4.08] P=0% P < 000001 | Low

AA vs. usual care 3 80/80 R MD = -0.28, 95% CI: [-0.70, 0.14] F=91% p=019 Very low

AA plus conventional treatment | 3 109109 R MD = -1121,95% CI: 2412, 1.70] | I =99% P =009 Very low |

vs. conventional treatment

Adverse events 6 190190 F RR = 0.53, 95% CI: (0.24, 1.21] I =38% p=013 Low

MD, weighted mean difference; R, risk ratio; CI, confidence interval; PAC-SYM, Patient Assessment of Constipation-Symptom; CSBMs, Complete spontaneous bowel movements; BSF, bristol
stool form; CAS, constipation assessment scale; PAC-QOL, Patient Assessment of Constipation-Quality of Life questionnaires; AA, auricular acupressure; P, p-value represents clinical

ignificance; T, test group; C, control group; , fixed effects model; R, random effects model; GRADE, grades of recommendation, Assessment, Development, and Evaluation; Very low, very low
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