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ABSTRACT   Objective: To evaluate the effect of navel therapy on pain relief and quality of life in women with primary dysmenorrhea (PD), compared with western medicine. Methods: Major English and Chinese databases were searched from their inceptions to April 2021. Randomized controlled trials (RCTs) assessing therapeutic effects of navel therapy on PD were eligible for inclusion. RevMan 5.4 software was used for data analyses. The certainty of the evidence was assessed using the online GRADEpro tool. Results: 24 RCTs involving 2,614 participants were identified. Interventions applied to acupuncture point CV 8 included: herbal patching, moxibustion or combined navel therapy (using at least 2 types of stimulation). Compared to placebo, there was a significant effect in favor of navel therapy on reducing overall menstrual symptom scores at the end of treatment (MD: -0.82, 95% CI: -1.00 to -0.64, n=90,1 RCT). When compared with western medicine, navel therapy had a superior effect on pain intensity as assessed by VAS at the end of treatment (SMD: -0.64, 95% CI: -1.22 to -0.06, I2=80%, n=262; 3 RCTs); on symptom resolution rate at 3-month follow-up (RR: 1.94, 95% CI: 1.47 to 2.56, n =1527, I2=38%; 13 RCTs); on global menstrual symptoms score at the end of treatment (SMD: -0.67, 95% CI: -0.90 to -0.45,I2=63%, n =990; 12 RCTs). Subgroup analyses showed either a better or an equivalent effect comparing navel therapy with western medicine. No major adverse events were reported. The methodological quality of included trials was poor overall. Conclusions: Navel therapy appears to be more effective than western medicine on decreasing menstrual pain and improving overall symptoms of PD. However, these findings need to be confirmed by well-designed clinical trials with adequate sample size. Systematic review registration: PROSPERO (CRD42021240350)
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Primary dysmenorrhea (PD) refers to the presence of recurrent cramping lower abdominal pain occurring during menses in the absence of demonstrable disease. It begins a few days before menstruation and persists for 48 to 72 hours. (1) PD remains an important women's health issue with the incidence ranging from 45% to 95% in groups of different ages and nationalities. (2) It usually presents with a wide range of physical symptoms, such as headaches, dizziness, fatigue, diarrhea, and sweating (3) and has medical, social, and economic consequences. PD is one of the leading causes of absenteeism from school and work and is responsible for significant loss of earnings and diminished quality of life (QoL). (3,4) Conventional treatments have focused on the use of western medicine including non-steroidal anti-inflammatory drugs (NSAIDs) and hormonal contraceptives (HC). (5) However, long-term use of NSAIDs has been associated with side effects such as headache, dizziness, drowsiness, loss of appetite, nausea, vomiting, gastrointestinal bleeding, increased acute asthma, dysuria, and acne. (4) Hormone contraceptives are used only for women who are not planning to become pregnant soon. (5) Vitamins（such as Vitamin E, (6) Vitamin B1 (7)) have been reported to reduce the severity of menstrual pain, however, data is limited to a few small trials. Therefore, many women seek alternative therapies, such as Chinese medicine (CM) treatment for cramps, to manage their menstrual discomfort.

CM treatment at Shenque (CV 8), also called navel therapy (Qi Liao in Mandarin), is part of CM involving the application of either a specific dose of a medicine, moxibustion, or physical stimulation to CV 8 acupoint (the navel or belly button). (8-10) There are 6 major types of navel therapy practices according to the types of stimulation at CV 8 acupoint (9), including herbal patching, moxibusion, acupuncture, cupping, massage, hot compress. According to CM theory, PD is caused by cold accumulation, blood stasis, and qi stagnation; in a word, stagnation leads to pain. CV 8 is in the center of the umbilicus, and is a central point where the energy (qi) within the body joins and connects to the internal organs (including the uterus). According to CM theory, stimulation of CV 8 acupoint can regulate qi flow and blood circulation, and improve the function of internal organs. (9) The epidermis is thin and misshapen and therefore has a weak barrier function so when an intervention which has the function of warming the meridian, harmonizing qi and blood is applied, the active ingredients are absorbed efficiently to reach the targeted organs. (11) Ultimately, navel therapy based on acupoint stimulation, and by integrating the thermal effects and pharmacological actions of medicine may provide good effects on reducing menstrual pain, as reported in several RCTs. (12-14) Current experimental data has suggested possible mechanisms for navel therapy treating PD such as a reduction of PGF2α in peripheral blood, raise of PGE2 during menorrhea and alteration in hemorheology. (15)Navel therapy is commonly used to treat PD in China.
One previous systematic review conducted in 2014 showed that herbal patching at CV 8 acupoint may be beneficial for PD participants compared with western medicine and other CM therapies [16]. However, the clinical evidence of other types of navel therapy for PD has not yet been systematically evaluated and would be important to review prior to conducting further research in this area. Furthermore, numerous clinical trials assessing the effect of herbal patching at Shenque for PD since the last systematic review (2014) was conducted (12,13,17). Hence, an up-to-date comprehensive systematic review without restrictions exploring different navel therapy interventions is warranted. This systematic review aims to evaluate the clinical efficacy, effectiveness, and safety of navel therapy on reducing menstrual pain intensity, pain duration, and improving quality of life in women with PD.

Methods

Inclusion and Exclusion Criteria 

     All RCTs of naval therapy for PD were eligible for inclusion. Cross-over trials were included if they had pre-crossover data. We included women of all ages suffering from PD. We did not include any trials that specifically included women with diagnosed secondary dysmenorrhea (such as endometriosis, adenomyosis, or uterine myoma). Eligible interventions comprised of applying specific stimulation to the CV 8 acupoint. The methods of stimulation included acupuncture, moxibustion, massage, herbal drug compress, cupping, etc., or combined stimulation method (which used at least two types of stimulation on CV 8). Trials were included if participants in the group received navel therapy that was used alone or combined with usual care (e.g., NSAIDs and HC). Navel therapy combined with other CM therapies (such as oral Chinese medicine or applying specific stimulation to other acupoints) were excluded. Types of control interventions included no treatment, placebo, and usual care such as NSAIDs and HC.

Reporting of at least one of the following outcomes was required for a trial to be included. Data was recorded for each of the following outcomes where available: Primary outcome(s): (1) Pain intensity, as a continuous variable measured preferably by the visual analogue scale (VAS) or other validated scales, or pain relief, measured as dichotomous outcomes (i.e. pain relief: yes or no). (2) The duration of pain: the number of hours in pain during the first three days of menstrual bleeding. (3) QoL measured by a validated scale, for example the Short Form (SF) 36. Secondary outcome(s): (1) Overall improvement in generic menstrual symptoms (e.g., nausea, tiredness) measured by changes in overall dysmenorrhea symptoms that were either self-reported or investigator-observed, or any other similar measures. (2) Reported use of additional medication, measured as the proportion of women requiring analgesics. (3) Restriction of daily life activities, measured as the proportion of women who reported activity restrictions. (4) Absence from work or school, measured as the proportion of women reported absences from work or school, and as hours or days of absence as a more selective measure. (5) Adverse effects (AEs), measured as incidence of side effects and types of side effects. We defined major AEs as any event that leads to death, is life-threatening, requires hospitalization or leads to persistent or significant disability; biochemistry results such as electrolytes, liver and kidney function tests (alanine aminotransferase and creatinine) . (18)
Retrieval Platforms and Search Strategies 
A wide range of sources were searched by two authors (LJY and DY) to find both published and unpublished trials via the following electronic databases from inception to April 1st 2021. The Chinese electronic databases included: China National Knowledge Infrastructure (CNKI), Chinese Scientific Journal Database (VIP), SinoMed and Wanfang Database. The English electronic databases included: Medline, the Cochrane Library, Embase and Web of Science. We also searched the international clinical trial registry of the U.S. National Institutes of Health (http://clinicaltrials.gov/). A range of free-text words and indexed terms related to “navel therapy” and “dysmenorrhea” were searched. The reference lists of articles meeting the inclusion criteria were searched to identify additional relevant trials. A detailed search strategy and search term alternatives for each database are available in Appendix 1. No language restriction was applied.

Study Selection and Data Extraction
All titles and abstracts of articles retrieved from the electronic searches were reviewed by two authors (LJY and CS), who selected the relevant articles by title and abstract. Fulltext of each publication was independently reviewed by two authors (LJY and CS) to determine their inclusion based on the criteria. Two authors (LJY and MF) extracted data independently from the included publications using a pre-designed data extraction sheet, including: (1) General information: published or unpublished, author, country, publication language, publication year, funding sources; (2) Participants: inclusion and exclusion criteria, total number enrolled and number in each group, baseline characteristics and setting; (3) Interventions: navel therapy types, timing of intervention, comparison intervention and any co-intervention; (4) Follow-up: length of follow-up, reason for and number of dropouts and withdrawals, method of analysis; (5) Outcomes reported. Any disagreements were resolved by discussions with a third author (JPL). The authors of the included trials were available to contact for clarification if necessary. 

Risk Assessment of Bias for Each Trial
The risk of bias for each trial was assessed by using the Cochrane Risk of Bias Tool. (19) It included assessment of: random sequence generation (selection bias), allocation concealment (selection bias), blinding (performance bias and detection bias), incomplete outcome data (attrition bias), selective reporting of outcomes and other bias (baseline, funding). Each item was evaluated as having one of the following response options: (a) low risk of bias, (b) high risk of bias, or (c) unclear risk of bias. Risk of bias assessment was undertaken by two reviewers independently (LJY and SJZ). Any disagreements were resolved by discussion. 

Effect Measures 

Statistical analyses were performed by using RevMan 5.4 (The Cochrane Collaboration, 2020). Dichotomous outcomes were expressed as risk ratio (RR) with 95% confidence interval (CI); Continuous data were presented as mean difference (MD) with 95% CI, or standardized mean differences (SMDs) if outcomes were conceptually the same but measured in different ways in the different trials.

Synthesis Methods

Some of the herbal patching ingredients may not have been completely the same among the included trials (which might be the main reason for potential heterogeneity). In this review, we took navel therapy as a unique CM therapy evaluated its clinical effectiveness rather than assessing each herbal formula against its placebo. Hence, we considered navel therapy as the therapy as a whole and pooled the data for the same outcome measure from different trials. The results of meta-analyses were visualized in forest plots.

The primary analysis was per woman randomized. Trials with multiple arms were included and described according to the characteristics of included trials, for example, moxibustion at CV 8 with 3-level moxibustion dose as intervention, compared to western medicine. Data from all treatment arms were combined into one group as described in the Cochrane Handbook (Higgins 2011) . (20)
As far as possible, data were analyzed on an intention-to-treat basis. We did not impute missing data but report the proportion lost to follow-up and only the available data analyzed.

Between-study heterogeneity was assessed using the I2 statistic which describes the percentage of variation across trials that is due to heterogeneity rather than by chance. Rules of thumb for interpretation of this statistic suggest that I2> 30% represents moderate heterogeneity, I²> 50% represents substantial heterogeneity and I2> 75% represents considerable heterogeneity. (21) In the presence of substantial heterogeneity (an I2 statistic greater than 50%), we aimed to examine the causes by pre-specified subgroup. Because of the anticipated variability in interventions of included trials and the complexity in types of navel therapy, a random effect model was utilized to pool the overall effects.
The following subgroup analyses were performed: (1) different types of navel therapy (e.g., cupping on CV 8, moxibustion on CV 8, herb medicine patching on CV 8, etc.); (2) different types of control group (e.g., NSAIDs, HP). We did not conduct subgroup analyses according to participants’ patterns of CM syndrome as planned due to insufficient trials under the same comparison group.

If there was sufficient available data, sensitivity analyses were examined the possible contribution due to differences in methodological quality, with trials of high quality (low risk of bias) compared to all trials.

Assessment of Reporting Biases

Funnel plots were created to investigate potential reporting bias where this was feasible and there were sufficient trials.

Certainty Assessment of Evidence 

The certainty of the available evidence for pain intensity and overall improvement in generic menstrual symptoms was evaluated by using the GRADE (Grading of Recommendations Assessment, Development and Evaluation criteria) system recommendation approach. (22) 
Results
Description of Included Trials

The literature search identified 754 articles, of which a total of 24 RCTs, (12-15,17,23-41) comprising 2,614 women with PD, met the criteria and were included in the analysis (Figure 1).

All trials had a parallel group, 16 trials had two arms, 3 trials had three arms, 4 trials had 4 arms, and 1 had 5 arms. They were all conducted in China. Seven trials were conducted by the same team at different times. (15,23-26,27,35) We tried to contact the authors for further information but received no response.
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Figure 1   Flowchart of Trials Selection Process

Sixteen trials recruited participants from hospitals, 4 trials recruited participants from universities/colleges and details were not reported in 4 trials. (13,37,38,41) Evidence of a physical assessment confirming the diagnosis of PD was reported in 4 trials, (14,17,29,41) confirmed by ultrasound and physical examination. For other trials, no clear specific details were reported on whether or how pelvic pathology was eliminated. Seventeen trials reported syndrome differentiation of PD, and 11 trials reported the severity of pain. Other trials did not mention this information (Table 1).

Twelve trials (50%) tested acupoint herbal patching at CV 8. Eleven trials tested combined navel therapy, which used at least 2 types of navel therapy methods (10 trials combined moxibustion with herbal patching on CV 8; 1 trial combined moxibustion with microwave irradiation at CV 8). The remaining 2 trials employed the moxibustion at CV 8 (one of which used moxibustion with salt). Twenty-three trials involved an herbal patch. Table 1 presents the characteristics of herbs in each trial. Four Chinese patent medicines approved by the State Food and Drug Administration were involved in external application in 2 trials [30,34], these were Goupi Gaoyao, lumbar kidney plaster, Yunnan Baiyao San and Jiegu Qili San. The other 21 trials reported 43 herbs, 6 kinds of herbs were used in one topical application on average (ranging from 1 to 12 kinds of herbs used in each trial), the most frequently used herbs were Cinnamomi Cortex (14/21, 67%, Table 1). Totally 11 trials involved moxibustion, among which, 5 reported that they used a 3-level of moxibustion dose according to the severity of menstrual pain (6 cones for mild dysmenorrhea, 12 cones for moderate dysmenorrhea, 18 cones for severe dysmenorrhea)(23,24,26,27,35), two 4-armed trials [15,25] grouped participants according to 3 level of moxibustion dose, but did not specify severity of pain in each group; the other 4 trials did not report moxibustion dose. Navel therapy was applied every day or every other day, which started before or at the onset of menstruation (in all trials) for each session, and completed at the onset of menstruation in 4 trials (30,32,34,38), at the 2nd-4th day of menstruation (14 trials), at the end of menstruation (2 trials), or when menstrual pain disappeared (1 trial), but this was unclear for 3 trials. The average duration of each session ranged from 3 to 14 days (all trials), and the treatment frequency ranged from 2 to 4 sessions in 22 trials. The follow-up period was 3 months in 8 trials, 6 months in 1 trial, and  it was unspecified in the remaining trials (Appendix 2).

	Table 1   Top 10 Frequently Used Herbs for Herbal Patching at CV 8

	Chinese herbal medicine
	Frequency

	
	Count
	%

	Cinnamomi Cortex
	14
	60.87 

	Euodiae Fructus
	11
	47.83 

	Angelicae Sinensis Radix
	9
	39.13 

	Myrrha
	9
	39.13 

	Foeniculif Fructus
	9
	39.13 

	Paeoniae Radix Rubra
	8
	34.78 

	Radix Paeoniae Alba
	7
	30.43 

	Olibanum
	7
	30.43 

	Zingiberis Rhizoma Praeparatum
	6
	26.09 

	Persicae Semen
	6
	26.09 


Comparisons with medications using NSAIDs were reported in 11 trials. Six trials used NSAIDs plus vitamins, 1 used belladonna tablets. One trial used nifedipine. One trial (41) applied a placebo as a control. Four trials used an add-on design, the western medicine (NSAIDs), or combined with psychiatric nursing (helping patients to overcome anxiety and foster self-confidence), health education (educating patients to pay attention to menstrual hygiene) were used as the routine treatment.

Four trials reported pain intensity (VAS), no trials reported the duration of pain or the QoL for participants. Secondary outcome measures reported were global assessment on generic menstrual symptoms measured as total response rate (TRR) or symptom scores, which were reported in all trials. A total of 15 trials reported symptom scores measured by different scoring systems, 10 reported data based on the “Chinese medicine clinical research guidelines (CMCRG)”, 4 were based on the Cox Menstrual Symptom Scale (CMSS). According to CMCRG and CMSS, scores were given based on the severity and duration of menstrual symptom (e.g., nausea, tiredness) in both systems (higher score indicates worse outcome). Only 1 trial (38) used a researcher self-designed scoring system, which only took the severity of menstrual symptoms into consideration. Therefore, it was excluded from the meta-analysis. Twenty-one trials measured the effects of navel therapy on TRR, most (15/21, 71.4%) reported data based on the CMCRG, one was based on the criteria of "Diagnostic, Cured and Improved of Clinical Diseases", 5 trials were based on researcher self-designed criteria. Despite different criteria, nearly all shared the same category--cured: (1) disappearance of menstrual symptoms after treatment; (2) no recurrence during follow-up, and reported the outcome data at the end of follow-up.  Therefore, we extracted and assessed the data of proportion of cured patients in each study and recorded it as “symptom resolution rate”. However, 4 trials (12,32,34,36) defined “cure” as “disappearance of menstrual symptoms after treatment without follow-up”, so they reported the proportion of cured patients at the point of treatment completion. 

No trials reported the use of additional medication (measured as the proportion of women requiring analgesics), and restriction of daily life activities and absence from work or school. Nine trials reported adverse events. 

Risk of Bias of Included Trials

All included trials were described as ‘randomized’, random number tables were applied in 9 trials (12,14,23-25,33,35,39,40) and a randomization scheme generated by computer was implemented in three trials. (15,25,26) Other trials did not report the details of the methods of random sequence generation. Only one trial provided information on allocation concealment by opaque envelopes. (12) Most trials (23, 96%) had a high risk of bias in blinding of the participants and personnel as they assessed subjective outcome measures and the patients or practitioners knew which intervention they had been assigned to (i.e., compared navel therapy to oral administration of Western medicine, or compared navel plus usual care to usual care), without any blinding information given. Only 1 study [40] simply mentioned a placebo being used as control, without giving any further details of blinding of personnel, accordingly, it was graded as unclear. All included trials failed to provide enough information to determine whether blinding of outcome assessment was achieved, so were judged as unclear on blinding of outcome assessment. Only 2 trials reported dropouts, of which Huang (2019) had 10 (12.5%) dropouts, Yang (2017) had 2 (3.33%) dropouts, and both failed to use ITT analysis, accordingly, were graded as having a high risk of attrition bias. The other 22 trials reported the same number of patients in the method and result sections, so we assumed there was no participant attrition in those trials, except for 1 trial, (29) because it described a 3 months follow-up according to the definition of “cure rate” with 501 participants, we doubt there were dropouts, and rated it as unclear on attribution bias. Selective reporting was identified in 2 trials, (32,33) as some of the outcome measures indicated in the method section were not reported in the results section (high risk). Unclear risk of bias was graded in selective outcome reporting because none of the included trials had published protocols. Only 1 trial (40) had a low risk of other bias, because they claimed that secondary dysmenorrhea was excluded. All the participants in treatment and control groups were comparable at baseline, listed funding details (government project) which had a minimum impact on the results, and no other potential biases were detected. Others were rated as unclear for ‘other bias’. Overall, we rated all trials at high risk of bias in at least one domain as shown in Figure 2. 
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Figure 2  Risk of Bias Graph of Included Trials
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Figure 3. Summary of the Risk of Bias Outcome Measurements 

Pain Intensity

Four trials investigated the effects of navel therapy (one used moxibustion at Shenque, two used herbal patching at CV 8, 1 used combined herbal patching with moxibustion on CV 8) on patient pain intensity compared to ibuprofen using VAS. (14,32,37,38) As 1 study (32) combined pain intensity with pain duration by a scoring system in one outcome, therefore, we did not include it in the meta-analysis. All the outcome data reported were measured at the end of treatment. Two trials (37,38) showed a significantly better effect for navel therapy than ibuprofen, while the other two trials showed equivalent effects between them. The meta-analysis showed a superior effect of navel therapy (SMD: -0.64, 95% CI: -1.22 to -0.06, I2=80%, n=262) with high heterogeneity (Figure 4). However, subgroup analysis showed an unfavorable effect of herbal patching at CV 8 on pain reduction (SMD: -0.61, 95% CI:-1.54 to 0.32], I2 = 90 %, n= 202), and still with substantial heterogeneity.
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Figure 4  Forest Plot of the Navel Therapy versus Western Medicine on Pain Intensity at the End of Treatment 
Overall Improvement in Generic Menstrual Symptoms

Symptom Resolution Rate

Navel Therapy vs. Western Medicine
A total of 16 RCTs (12-15,17,23-27,29,30-32,35,38) compared navel therapy with western medicine for symptom resolution rate. Two trials investigated moxibustion at CV 8[26,32] (one used moxibustion with salt on CV 8(26)), 5 investigated herbal patching at CV 8 (12,14,17,29,31) and nine investigated combined navel therapy(13,15,23-25,27,30,35,38), of which, 8 combined moxibustion with herbal patching on CV 8, one combined moxibustion with microwave irradiation at CV 8 [13]. Nine trials used NSAIDs as control (12-15,29-32,38), 6 used NSAIDs plus vitamins(23-27,35), 1 used belladonna tablets. [17]
Three trials[12,32,35] reported symptom resolution rate at the end of treatment, and two showed equivalent effect of navel therapy. The meta-analysis showed better effect of navel therapy compared with western medicine (RR: 2.71, 95% CI: 1.28 to 5.75, I2=0%, n = 30, Appendix 3).

Thirteen trials(13-15,17,23-27,29,30,38) reported symptom resolution rate at 3-month follow-up; 6 trials showed a favorable effect for the navel therapy group compared with western medicine(13,15,23,24,26,35), while the other seven trials failed to do so. The meta-analysis showed a superior effect of navel therapy (RR: 1.94, 95% CI: 1.47 to 2.56, I2 = 38 %, n =1527; Appendix 4) with moderate heterogeneity. We conducted subgroup analysis to assess whether the different types of intervention have the same effect, results showed that only two subgroups (combined herbal patching and moxibustion at CV 8 vs. NSAIDs plus vitamins, combined herbal patching with microwave irradiation at CV 8 vs. NSAIDs) showed a higher navel therapy symptom resolution rate, the other subgroup analysis showed equivalence (Figure 5). 
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Figure 5  Forest Plot of Navel Therapy versus Western Medicine on Symptom Resolution Rate at 3-month Follow-up (Subgroup Analysis)

  Two trials [24,31] reported symptom resolution rate at 6-month follow-up, and both showed higher navel therapy symptom resolution rate compared with western medicine. The meta-analysis showed an equivalent effect of navel therapy (RR: 3.77, 95% CI: 0.38 to 36.99, I2 = 81 %, n =212) with substantial heterogeneity (Appendix 5).
Navel Therapy Combined with Usual Care vs. Usual Care Alone

Four trials (33,34,36,40) compared navel therapy combined with western medicine and western medicine alone. Of which, 3 trials investigated herbal patching at CV 8(33,36,40) and one investigated combined herbal patching with moxibustion at CV 8 . (34) They all used ibuprofen (or combined with psychiatric nursing, health education) as usual care. One trial (36) reported symptom resolution rate at the end of treatment, showed superior effects of navel therapy plus usual care (RR: 2.09, 95 % CI: 1.16 to 3.76, n =90). The other 3 trials reported the outcome at 3-month follow-up, only one of which showed superior effects of navel therapy group. (40) We pooled results and found a statistically significant symptom resolution rate for the navel therapy group (RR: 1.89, 95% CI: 1.14 to 3.16, I2= 0%, n = 276) without heterogeneity (Appendix 6). Planned subgroup analyses were performed for different navel therapies. Analysis showed that herbal patching at CV 8 plus usual care improved symptom resolution rate significantly compared with Ibuprofen, but combined navel therapy failed to do so.

Navel Therapy Combined with Dilute Salt Water Taken orally vs. Western Medicine 

One trial (28) compared navel therapy combined with dilute salt water oral taking ≥ 500 mL every day during treatment with nifedipine, found a higher symptom resolution rate at 3-month follow-up for the navel therapy group (RR: 15.17, 95% CI: 7.06 to 32.57, n = 205).

Global Menstrual Symptoms Scores

Navel therapy vs. western medicine

Thirteen trials(12,14,15,23-27,32,35,37-39) investigated the effects of navel therapy on global menstrual symptoms scores compared with western medicine, two tested moxibustion on CV 8(26,32)(1 used moxibustion with salt(26)), 4 tested herbal patching at CV 8 (12,14,37,39), the other 7 used moxibustion with herbs. (15,23-25,27,35,38) Seven trials used NSAIDs as control(12,14,15,32,37-39), 6 used NSAIDs plus vitamins[23-27,35].

All trials reported the outcome at the end of treatment. Except for 3 trials (12,14,32), all showed a favorable effect on reducing global menstrual symptoms scores at the end of treatment for the navel therapy group. The meta-analysis also showed navel therapy was superior to western medicine with substantial heterogeneity (SMD: -0.67, 95% CI: -0.90 to -0.45, I2 = 63%, n =990, 12 RCTs) (Appendix 7). We conducted subgroup analysis according to the different types of intervention, subgroups still showed a favorable effect for the navel therapy group, except for the subgroup of moxibustion on CV 8 vs. NSAIDs, and subgroup of herbal patching at CV 8 vs. NSAIDs (Figure 6). The heterogeneity was still high in subgroup of herbal patching at CV 8 vs. NSAIDs. 
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Figure  6  Forest Plot of Navel Therapy vs. Western Medicine on Global 
Menstrual Symptoms Scores at the End of treatment (Subgroup analysis)
Three trials reported the outcome at 3-month follow-up (12,25,35), and all showed a superior effect of navel therapy compared with western medicine on reducing global menstrual symptoms scores at 3-month follow-up. The meta-analysis and subgroups also showed navel therapy was superior to western medicine with low heterogeneity (SMD: -0.73, 95% CI: -1.01 to -0.45, I2 = 0%, n= 240, 3 RCTs, Appendix 8).

One reported the outcome at 6-month follow-up [24], and showed navel therapy was superior to western medicine (MD: -3.59, 95% CI: -5.16 to -2.02, n = 86 ). 

Other Comparisons 

One trial[28] compared navel therapy combined with dilute salt water oral taken as ≥ 500 mL every day during treatment with nifedipine, and showed an equivalent effect for the navel therapy group on improving global menstrual symptoms after the completion of treatment (MD: -0.80, 95% CI: -1.90 to 0.30, n =205). One trial[41] showed a statistically significant effect in favor of herbal patching at Shenque compared to placebo in overall symptom improvement on completion of treatment (MD: -0.82, 95% CI: -1.00 to -0.64, n = 90).

Adverse Events

Nine of the included trials reporting adverse events, (12-14,17,23,24,32,34,39) 6 reported no AE occurrence in the navel therapy group, 4 AEs were reported in the other 3 trials. (12,14,34) AEs associated with the navel therapy included burns (34), itching (12,14), and slightly skin flushing. (12,14) All the 3 trials declared that AEs did not influence treatment and there was no evidence of dropout. Five trials reported 55 AEs in the western medicine alone therapy group, which included nausea, vomiting, stomachache and headache (13,23,24), abdominal discomfort (12) after the use of indomethacin and ibuprofen, dry mouth and flushing after using belladonna. (17)
Publication Bias

Funnel plots were asymmetrical for the symptom resolution rate at 3-month follow-up, suggesting potential publication bias, due to the presence of few trials with smaller sample sizes with unfavorable effects (Appendix 9). 

Certainty Assessment of Evidence Using GRADE

A summary of finding table presented the main findings of navel therapy compared to western medicine for primary dysmenorrhea, and provided key information about the quality of evidence, and a summary of important statistical results on global menstrual symptoms scores and global menstrual symptom resolution rate at 3-month follow-up. All outcomes were evaluated as low-certainty or very low-certainty by using the GRADE system recommendation approach. The details of the certainty of available evidence can be found in Table 3. The certainty of the evidence was downgraded mainly due to the following reasons: (a) Risk of bias (high risk of detection bias and/or attrition bias); and (b) imprecision (small sample size or only one trial was included).

Discussion

Twenty-four trials involving 2614 patients with PD were included in this review with no language restrictions. Interventions applied to acupuncture point CV 8 included: herbal patching, moxibustion or combined navel therapy (most of them (10/11) combined moxibustion with herbal patching on CV 8). Findings suggest navel therapy appears to improve overall menstrual symptoms in women with PD compared with placebo. Navel therapy (alone or plus western medicine) appears to decrease menstrual pain and improve overall symptoms of PD, compared with western treatment. There was also a trend towards an improvement in symptom resolution rate when navel therapy combined with ≥500 mL of dilute salt water taken orally every day during treatment. No serious AEs were observed in the included trials, and navel therapy may cause fewer AEs than western medicine.

In regard to different types of navel therapy and control intervention included in this review, the evidence demonstrated that: (1) Herbal patching at CV 8 alone had the potential to reduce global menstrual symptoms scores when compared to NSAIDs or placebo. However, it had the same effect with NSAIDs in relieving menstrual pain and improving the symptom resolution rate of PD. When combined herbal patching at CV 8 with usual care, it had a significant effect in improving the symptom resolution rate of PD compared to usual care alone. (2) Moxibustion at CV 8 has potential advantages in relieving menstrual pain, but did not appear to improve symptom resolution rate or reduce the overall menstrual symptom score compared with NSAIDs. (3) Combined herbal patching with microwave irradiation at CV 8 had a better effect on reducing the overall menstrual symptom score than NSAIDs, combined herbal patching with moxibustion at CV 8 also demonstrated a statistically significant effect on improving symptom resolution rate or reducing the overall menstrual symptom score, when compared with NSAIDs plus vitamins. However, combined herbal patching with moxibustion at CV8 plus usual care failed to do so. Moreover, combined herbal patching with moxibustion at CV 8 also appeared to show no significant difference with NSAIDs on symptom resolution rate of PD. 

The quality of included trials was generally lower than desired, as many were poorly designed, and inadequately blinded. Therefore, we could not draw a firm conclusion whether or which types of navel therapy could decrease menstrual pain and improve overall symptoms of PD, compared with western treatment or placebo. 

A previous systematic review (16) which included five RCTs, indicated that herbal patching at CV 8 was superior to western medicine and other CM therapies in improving cure rate, but there were no differences in reducing the overall menstrual symptom score. However, our review included 24 RCTs, of these seven trials compared herbal patching at CV 8 with western medicine. We obtained different results, acupoint herbal patching at CV 8 had a superior effect on reducing the overall menstrual symptom score, but same effect on improving the symptom resolution rate of PD, when compared to western therapy. However, the findings from both reviews were influenced by the methodological flaws of the trials.
Cochrane methodology was followed with a protocol of this systematic review registered and published online. We searched for all types of navel therapy using a broad search of different databases without language restrictions. Characteristics of the herb were documented following the criteria of CONSORT herbal extension.

However, limitations of our review also need to be acknowledged. Firstly, the majority of included trials lacked trial registration, which reduced the reliability of the included trials. Secondly, there remain no high-quality trials of navel therapy for the management of PD. Despite our attempts to avoid publication bias by searching for all relevant trials, potential publication bias was detected in the funnel plot. Thirdly, we found substantial unexplained heterogeneity for some outcomes. We were unable to explore the effect of study quality using a sensitivity analysis, due to the lack of trials at low risk of bias. However, there was clear variation in study characteristics and delivery of the intervention that may contribute to this heterogeneity. Moreover, distinguishing between primary and secondary dysmenorrhea was not well reported or defined in some trials. This may have impacted on the homogeneity of women included in the trials and the severity of symptoms, and could have potentially influenced their responsiveness to navel therapy. Lastly, most of the treatment’s duration was consistent with menstrual symptoms duration (begins a few days before menstruation and persists for two to three days). However, some of the included trials failed to conduct long term follow up, therefore, the outcome data at the completion of treatment might not reflect the true effect of the interventions.

This meta-analysis suggests that navel therapy, especially acupoint herbal patching and moxibustion at CV 8 might act as safe and effective treatments for PD, either alone or in combination with western medicine. Navel therapy could only decrease the menstrual pain by 0.64 on VAS scale, which didn’t reach minimal clinically important difference for patients with menstrual pain (defined as an either >40mm or a >50% decrease on VAS scale) . (42) However, this conclusion, derived from the trials included in this review, is drawn with caution, considering the limitations discussed above. To date, the research base lacks firm evidence that navel therapy provides a benefit to people suffering from PD, as well as the potential extent of this benefit, and more robust findings are certainly desirable. 

To enhance the robustness of the findings, rigorous trials are required. Firstly, all clinical trials should be registered, as study registration can substantially improve transparency in clinical trials, prevent reporting bias and reduce selective reporting. Secondly, pain intensity assessed by VAS reporting was insufficient, while most response rates and global menstrual symptoms scores were reported despite a lack of reliability and validity. Quality of life and symptom relief measured by a validated tool were not reported by any of the included trials. Therefore, we think that the development and application of a core outcome set (COS) for PD is urgently needed. Thirdly, information about herbal patching’s regimen, the time of moxibustion when using moxibustion at Shenque may be important factors that differed between these included trials. We recommend all further trials are based on a consistent, safe, and well-defined navel therapy. In summary, future well designed trials evaluating effectiveness and safety of acupoint herbal patching at CV 8 with the most promising herbal formula or moxibustion at CV 8 with a fixed time and reported according to the herbal CONSORT checklist are vital to increase the replicability of their trials. Lastly, data at follow up is indispensable for trials of PD.

Taken together, low, or very low-certainty evidence showed navel therapy appears to be beneficial and safe for relieving pain and overall menstrual symptoms when compared to western medicine or placebo. Regarding subgroup analysis, moderate-certainty evidence demonstrated combined herbal patching and moxibustion at CV 8 produced better effect on improving global menstrual symptoms scores after treatment than NSAIDs plus vitamins. The positive findings are inconclusive due to limited methodological quality of included trials and study heterogeneity. Future, well designed trials evaluating effectiveness and safety for moxibustion or herbal patching at CV 8 are warranted.
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