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Background: Irritable bowel syndrome (IBS) is a common disorder with abdominal pain
and bowel habits changes. Herbal medicines (HMs) are frequently used in the treatment of
IBS. Therefore, several systematic reviews (SRs) have been conducted to assess the
efficacy and safety of HM in IBS patients. This study aimed to investigate the methodology
and quality of evidence of SRs, and to describe the current state of research and evidence
for the treatment of IBS with HM.

Methods: SRs published up to January 2022 were searched using six electronic
databases. SRs and/or meta-analyses on the use of HMs for IBS were included. The
effects of placebo, conventional medicine (CM), and probiotics were compared with those
of HMs. Two investigators independently extracted the data and assessedmethodological
quality using the Measure Tool to Assessment System Reviews 2 (AMSTAR 2). Grading of
Recommendations, Assessment, Development, and Evaluation (GRADE) was used to
evaluate the quality of evidence for each main finding.

Results: Eighteen SRs were included in this overview. Among them, eight SRs reported only
specific subtypes of IBS: six SRs reported patients with diarrhea-predominant IBS, and two
SRs reported patients with constipation-predominant IBS. In terms of total efficacy, HM was
more effective than placebo, CM, or probiotics. HM showed amore significant effect than CM
in relieving independent IBS symptom score (abdominal pain score, diarrhea score, abdominal
distension score, stool frequency score, etc.) and recurrence rate. The rate of adverse events
was significantly lower with HM compared to CM, and no serious adverse events were
reported with HM treatment. According to AMSTAR 2, the methodological quality of the
included SRs was extremely low. Furthermore, the quality of evidence for total efficacy was
considered low or very low according to the GRADE tool.

Conclusion: HM can be considered as an effective and safe treatment for IBS. However, the
methodological quality of the included SRs and the quality of evidence was generally low.
Therefore, well-designed randomized controlled trials are needed in the future so that a high-
quality SR can be used to better assess the safety and efficacy of HM in the treatment of IBS.

Systematic Review Registration: https://osf.io/nt6wz, identifier 10.17605/OSF.IO/
NT6WZ.
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1 INTRODUCTION

Irritable bowel syndrome (IBS) is a functional bowel disorder
characterized by recurrent abdominal pain associated with
changes in bowel habits (Lacy et al., 2016). The worldwide
prevalence of IBS is 11.2% (Lovell and Ford, 2012). According to
the Rome IV criteria, IBS is diagnosedwhen a patient experiences, on
average, at least 1 day per week in the last 3 months, recurrent
abdominal pain that is, associatedwith symptoms such as defecation,
change in frequency of stool, and form of stool (Hellström and
Benno, 2019). Additionally, IBS is categorized into four subtypes
based on the predominant bowel habits: IBS with predominant
constipation (IBS-C), IBS with predominant diarrhea (IBS-D), IBS
with mixed bowel habits (IBS-M), and unclassified IBS (IBS-U)
(Lacy et al., 2016). The pathophysiology of IBS remains unclear,
although it is known to be caused by the dysregulation of gut
motility, visceral hypersensitivity, intestinal microbiomes,
inflammation, food-related sensitivity, genetics, and psychosocial
dysfunction (Defrees and Bailey, 2017). The primary treatment for
IBS includes lifestyle modification and education, such as diet and
exercise. Depending on the symptoms, medications such as
antispasmodics, antidiarrheal drugs, laxatives, and 5-
hydroxytryptamine 3 receptor antagonists may be used (Defrees
and Bailey, 2017). However, such medications do not adequately
improve symptoms and quality of life; also, side effects may occur.
Consequently, there is growing demand for complementary and
alternative medicine (CAM) treatments for patients with IBS
(Hawrelak et al., 2020). Herbal medicine (HM) is the most
common CAM modality used in IBS patients (Bahrami et al.,
2016). HM is based on the use of medicinal plants for the
prevention and treatment of diseases (Firenzuoli and Gori, 2007)
and has been used in Asian countries, including Korea, China, Iran,
and Japan, for a long time. Several studies have reported the efficacy
and safety of HM for IBS; however, the diverse results from previous
systematic reviews (SRs) make it difficult to make firm conclusions
regarding the application of HM for IBS. Therefore, we aimed to
conduct an overview of SRs on the efficacy and safety of HM in IBS.
Also, we aimed to assess the methodological quality and quality of
evidence of SRs, and consider how research in this field should
proceed in the future.

2 METHODS

The protocol for this overview has been published previously (Jun
et al., 2021). Ethical approval was not required because this is an
overview of SRs.

2.1 Criteria for Selecting Reviews for
Inclusion
2.1.1 Types of Studies
SRs that estimated the efficacy and safety of HM for the treatment
of IBS were included. SRs consisting of randomized controlled

trials (RCTs) with a meta-analysis or not were included. SRs
including animal studies were excluded.

2.1.2 Types of Participants
Studies that included patients with IBS, regardless of age, sex, or race,
and diagnosed using the Rome or other criteria, were included.

2.1.3 Types of Interventions
Studies involving any type of oral HM, either an original
composition or a modified one with some herbs added or
removed, that were used as an intervention, regardless of
dosage, were included. The preparation of HM was not
restricted; decoctions and granules were mostly used in the
included SRs. SRs that only involved a single herbal extract for
the intervention were excluded because herbal prescriptions are
mainly used in the clinical field. SRs that involved both of a single
herbal extract and herbal prescriptions were included. A placebo
of HM, conventional treatment such as Western medication, and
probiotics were used as the controls.

2.1.4 Types of Outcome Measures
The primary outcomemeasure was the total efficacy rate (TER). The
secondary outcomes included the individual symptom score of IBS
(abdominal pain score, diarrhea score, abdominal distention score,
frequency of defecation score, and fecal property score), IBS
symptom severity score (IBS-SSS), total symptom score, stool
form, recurrence rate after treatment, adverse event rate, pain
threshold, defecation threshold, and IBS quality of life (IBS-QoL).

2.2 Search Strategy
Two reviewers (HJ and KK) conducted a comprehensive search of
four English databases (Medline via PubMed, Excerpta Medica
database, Cochrane Database of Systematic Reviews, and Allied
and Complementary Medicine Database), one Korean database
(Oriental Medicine Advanced Searching Integrated System), and
one Chinese database (China National Knowledge Infrastructure
database) from their inception dates to January 2022. The search
strategy for Medline is shown in Table 1. Modified search
strategies were applied to the other databases. The search date
was January 11, 2022, and there were no language restrictions. If
only a part of the SRmet the inclusion criteria of this overview, we
extracted only that part.

2.3 Study Selection and Data Extraction
2.3.1 Selection of Studies
Two reviewers independently reviewed the titles and abstracts of
studies that met the inclusion criteria. The reasons for exclusion
and the number of excluded studies were reported using a
PRISMA flow chart (Figure 1). If necessary, the mediator
(JWP) intervened and resolved any disagreements.

2.3.2 Data Extraction and Management
Two reviewers independently extracted the data and wrote the
standard data extraction form, which included basic study
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information, such as the first author, publication year, written
language, number of included studies and patients, IBS
subtype, interventions, control, main results (meta-
analysis), and reported adverse events. Any disagreement
was resolved through a discussion with the mediator.
Microsoft Excel 2019 (Microsoft Corp, Redmond, WA,
United States) was used to extract data.

2.4 Quality Assessment
Two reviewers assessed the methodological quality of the
included SRs using a measurement tool to assess SRs 2
(AMSTAR 2) (Shea et al., 2017). This is a validated tool that
comprises 16 items, the responses of which can be “yes,” “partially
yes,” or “no.” AMSTAR 2 is a domain-based rating system with
seven critical domains and nine noncritical domains, as opposed
to the original AMSTAR. Thus, rather than generating a total
score, AMSTAR 2 assesses the overall confidence of each SR as
“high,” “moderate,” “low,” or “critically low,” based on critical
and non-critical domain performance which are weighted
differently in the rating rules (Shea et al., 2017). The two
reviewers discussed and resolved any arguments, and, if
necessary, the mediator intervened.

2.5 Data Analysis
For qualitative synthesis, meta-analysis data from each SR
were extracted in the form of odds ratio (OR) or risk ratio (RR)
for dichotomous data, and in the form of mean difference
(MD) or standardized mean difference (SMD) for continuous
data with 95% confidence intervals (CIs). The heterogeneity of
each included SR was extracted, which was detected by
I-squared (I2) statistics and chi-squared (χ2) tests. No re-
analysis of the data was performed using a meta-analysis
approach because of the insufficient number of trials
sharing identical herbal prescriptions or comparators.
Moreover, because the purpose of this overview was to
summarize and assess the related SRs reported to date, the
reviewers decided not to re-analyze them.

2.6 Quality of Evidence Assessment
According to the protocol, it was planned to extract the grading of
recommendations, assessment, development, and evaluation
(GRADE) assessment of the included SRs as Cochrane handbook
recommended (Pollock et al., 2021). However, only two SRs (Bu et al.,
2020; Wang et al., 2020) reported the GRADE assessment results, we
analyzed the overall quality of evidence for the included SRs using the
GRADE tool. The GRADE tool evaluates five main factors: risk of

bias (RoB), inconsistency, indirectness, imprecision of results, and the
probability of publication bias. The quality of evidence was graded on
a four-point scale: “very low,” “low,” “moderate” or “high” (Balshem
et al., 2011). GRADEpro (http://www.guidelinedevelopment.org/)
was used to assess the level of evidence.

3 RESULTS

3.1 Study Selection
We identified 212 studies in the six databases. After removing
duplications and excluding studies that did not meet the inclusion
criteria by reading the titles, abstracts, and full texts, 17 SRs (Spanier
et al., 2003; Bian et al., 2006; Liu et al., 2006; Shi et al., 2008; Li et al.,
2013, 2015, 2017; Zhang et al., 2014; Xiao Y. et al., 2015; Zhu et al.,
2016; Dai et al., 2018; Zhou et al., 2019; Bu et al., 2020; Wang et al.,
2020; Tan et al., 2020; Yao et al., 2021; Zheng et al., 2021) were found
to be eligible for this overview. Among these SRs, 16 SRs and an
overview of SRs (Zhang et al., 2014) were included. Two reviewers
agreed to extract each SR from the overview and compare it with the
SRs already searched. Thus, two non-overlapping SRs (Su et al., 2009;
Huang and Zhang, 2011) were added to the overview. Finally, a total
of 18 SRs (Spanier et al., 2003; Bian et al., 2006; Liu et al., 2006; Shi
et al., 2008; Su et al., 2009; Huang and Zhang, 2011; Li et al., 2013,
2015, 2017; Xiao Y. et al., 2015; Zhu et al., 2016; Dai et al., 2018; Zhou
et al., 2019; Bu et al., 2020; Tan et al., 2020;Wang et al., 2020; Yao et al.,
2021; Zheng et al., 2021) was included in this overview (Figure 1). Six
protocols (He et al., 2020; Yao et al., 2020; Han et al., 2021; Jiang et al.,
2021; Lee et al., 2021; Park et al., 2021) of SR were searched during the
search process; however, they were not included in this overview.

In two SRs (Spanier et al., 2003; Tan et al., 2020), we extracted only
the relevant data thatmet the inclusion criteria. One SR (Spanier et al.,
2003) conducted a study on alternative therapies, such as herbal
remedies, dietary modification, digestive supplements, and
psychological therapies. We included only the “herbal remedies”
in this overview. The other SR (Tan et al., 2020) reported the use of
HM for functional gastrointestinal disorders, including IBS,
functional dyspepsia, and functional constipation. We included
only the ‘IBS’ part in this overview.

3.2 Characteristics of Included Reviews
Among the 18 SRs included in this overview, 16 SRs conducted a
meta-analysis of five to 75 RCTs; two SRs did not conduct a meta-
analysis. All included SRs used either the Rome criteria I to IV, or
other diagnostic criteria (e.g., Manning criteria, Chinese National
criteria), for the diagnosis of IBS. A Cochrane review (Liu et al., 2006)
assessed the efficacy and safety of HM compared to pharmacological
interventions, placebo, or no treatment. Among the other SRs, the
control intervention was classified into four categories: 1)
conventional medicine (CM), 2) placebo, 3) CM or placebo, and
4) probiotics. TER was the most frequently used outcomemeasure in
meta-analyses. TER was assessed in 15 SRs, followed by abdominal
pain score in 8 SRs. The characteristics of the SRs are listed inTable 2.

Four SRs assessed a specific single herbal prescription as an
intervention: Tong Xie Yao Fang (TXYF) or modified TXYF in
three SRs (Bian et al., 2006; Dai et al., 2018; Zhou et al., 2019) and
Shenlingbaizhu formula in one SR (Wang et al., 2020). In the

TABLE 1 | Search strategy used in Medline.

#1. Irritable bowel syndrome [mh]
#2. traditional Chinese medicine [tiab]
#3. herbal medicine [tiab]
#4. herb*[tiab]
#5. systematic review [tiab]
#6. meta-analysis [tiab]
#7. #2 OR #3 OR #4
#8. #5 OR #6
#9. #1 AND #7 AND #8
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remaining SRs, two (Spanier et al., 2003) to 64 (Liu et al., 2006) kinds
of herbal prescriptions were included. Of these, five SRs (Liu et al.,
2006; Xiao Y. et al., 2015; Zhu et al., 2016; Wang et al., 2020; Zheng
et al., 2021) described all components of each herbal prescription.
Examples of herbal prescription and its components in the included
SRs are presented in Supplementary Table S1.

Details of the interventions among the included SRs are
summarized in Supplementary Table S2. It should be noted
that duplicate contents in Supplementary Table S2 were
integrated into one, hence the number of intervention and
control groups was not correlated with each other.

3.3 Methodological Quality of Included
Systematic Reviews
According to the AMSTAR 2 tool, the overall quality of one SR
(Liu et al., 2006) reported by Cochrane was “moderate,” and that
of one SR (Wang et al., 2020) was “low.”However, the remaining
SRs had “critically low” quality. Most SRs described the research
question, populations, interventions, comparators, and outcomes
(PICO) of the inclusion criteria, but only five SRs preregistered
the study protocol. All SRs identified the study designs for
inclusion in the review, but most SRs did not search for trials
or studies, grey literature, or the reference lists of the included

FIGURE 1 | Flow chart of the study selection process. EMBASE: Excerpta Medica database, CDSR: Cochrane Database of Systematic Reviews, AMED: Allied and
Complementary Medicine Database, OASIS: Oriental Medicine Advanced Searching Integrated System, CNKI: China National Knowledge Infrastructure database, SR:
Systematic review.
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studies. Only the Cochrane review described the list of excluded
studies and their reasons. Thirteen SRs used the Cochrane
handbook RoB tool for assessing the RoB of included studies.
In most of the SRs that conducted a meta-analysis, appropriate
methods were used for the combination of results, and all

included SRs except one SR explained RoB in individual
studies when discussing the results. Among the meta-analyses,
except for five SRs, the remaining SRs performed adequate tests
for publication bias. The details of the AMSTAR 2 result of the
included SRs are shown in Table 3.

TABLE 2 | Main characteristics of included studies.

First
author
(Year)

Language Studies, n
(patients, n)

IBS
subtype

Diagnostic
criteria

Age
(years)

Treatment
duration

Intervention Control Adverse
events

Main
outcome
measures
(meta-

analysis)

Spanier
et al.
(2003)

English 2 RCTs (NR) NR Rome NR 6w, 16w HM CM
Placebo

NR No meta-
analysis
conducted

Bian et al.
(2006)

English 12 RCTs
(1,125)

NR Rome I-II,
Manning, TCM*

NR 10d–8w HM
HM + CM

CM Reported ①

Liu et al.
(2006)

English 75 RCTs
(7,957)

D: 22 C:
5 M: 17
NR: 31

Rome I-II, Manning
Chinese national
conference

17–75
(mean
age: 40)

9d–18w HM
HM + CM

CM
Placebo
HM + CM

Reported No meta-
analysis
conducted

Shi et al.
(2008)

English 22 RCTs
(2,042)

NR Rome I-II, TCM* mean
age:
34–49

2–18w HM CM
Placebo

Reported ②

Su et al.
(2009)

Chinese 46 RCTs
(4,155)

NR Rome Ⅰ-Ⅱ, TCM* NR NR HM CM
Placebo

Reported ①

Huang
and Zhang
(2011)

Chinese 5 RCTs (535) All D Rome Ⅱ NR NR HM CM NR ①

Li et al.
(2013)

English 19 RCTs
(1,510)

All C Rome II-III, The practice
of internal
medicine, TCM*

NR 3–12w HM CM Reported ① ③ ④

Li et al.
(2015)

English 72 RCTs
(6,395)

D: 29 C:
8 M: 1
NR: 34

Rome II-III, Chinese
National

NR 1–12w HM + CM CM Reported ①

Xiao et al.
(2015a)

English 7 RCTs (954) All D Rome Ⅰ-Ⅲ NR 3–16w HM Placebo Reported ① ⑤ ⑥

Zhu et al.
(2016)

English 15 RCTs
(1,551)

All D Rome Ⅰ-Ⅲ NR 3–16w HM Placebo Reported ①②⑤⑥⑦

⑧ ⑨

Li et al.
(2017)

English 11
RCTs (906)

All C Rome II-IV 17–72 4–8w HM CM Reported ①③⑥⑩⑪

Dai et al.
(2018)

English 23 RCTs
(1,972)

All D Rome II-IV 18–69 3–12w HM CM Reported ①②⑥⑩⑫

Zhou et al.
(2019)

English 39 RCTs
(3,062)

All D Rome 18–65 2–8w HM CM Reported ①③④⑥⑩

⑬ ⑭

Bu et al.
(2020)

English 47 RCTs
(3,551)

D: 43 C:
3 M: 1

Rome I-IV, Manning,
Kruis

18–66 2–8w HM Probiotics Reported ① ③

Tan et al.
(2020)

English 23 RCTs
(3,338)

D: 9 C: 2 D
or M: 1
NR: 11

Rome Ⅰ-Ⅲ, German IBS
guidelines, Reported
as IBS

mean
age:
34–64

3–16w HM CM
Placebo

Reported ① ④

Wang
et al.
(2020)

English 13
RCTs (868)

NR Rome Ⅱ-Ⅲ, Consensus
on diagnosis and
treatment of IBS, The
practice of internal
medicine

NR 3-8w HM
HM + CM

CM Reported ① ② ⑥ ⑫

Zheng
et al.
(2021)

English 10 RCTs
(2,501)

D: 6 M: 4 Rome Ⅰ-Ⅲ mean
age:
34–64

3–16w HM CM
Placebo

Reported ① ④ ⑥

Yao et al.
(2021)

Chinese 16 RCTs
(1,461)

All D Rome Ⅲ NR 4w HM CM Reported ① ② ⑥ ⑩

⑫ ⑬

IBS: irritable bowel syndrome, RCT: randomized controlled trial, D: diarrhea, C: constipation, M: mixed, NR: not reported, d: Day, w: Week, m: Month, HM: herbal medicine, CM:
conventional medicine, AE: adverse event; TCM: Traditional Chinesemedicine. Outcomes:① Total efficacy rate②Diarrhea score③Recurrence rate④ Incidence of adverse reactions⑤
Irritable bowel syndrome symptom severity score⑥ Abdominal pain score⑦ Pain threshold⑧ Defecation threshold⑨ Irritable bowel syndrome quality of life⑩ Frequency of defecation
score ⑪ Stool form ⑫ Abdominal distention score ⑬ Fecal property score ⑭ Total symptom score *TCM criteria: diagnostic criteria published by the National Chronic Diarrhea
Association of the People’s Republic of China (1986; revised 1996).
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3.4 Efficacy of Herbal Medicine for Irritable
Bowel Syndrome
In two SRs (Spanier et al., 2003; Liu et al., 2006) that did not
conduct a meta-analysis, the authors reported that HMs were
effective in patients with IBS. The Cochrane review (Liu et al.,
2006) included the largest number of HMs, but no meta-analysis
was performed because there were no identical herbal
prescriptions. The key conclusions of this study were as
follows: compared with CM in 65 trials testing 51 different
herbal prescriptions, 22 herbal prescriptions demonstrated a
statistically significant benefit for symptom improvement, and
compared with placebo, some herbal prescriptions showed a
significant improvement in global symptoms. (Spanier et al.,
2003) also did not conduct a meta-analysis because they
included different herbal prescriptions. They included two
RCTs that showed HM was significantly better than placebo
or CM for symptom improvement. The details of the meta-
analysis and subgroup analysis of the included SRs are shown in
Supplementary Table S3.

3.4.1 Total Efficacy Rate
3.4.1.1 HM vs. CM
In ten SRs (Bian et al., 2006; Huang and Zhang, 2011; Li et al.,
2013, 2015, 2017; Dai et al., 2018; Zhou et al., 2019; Wang et al.,
2020; Yao et al., 2021; Zheng et al., 2021), HM monotherapy and
adjuvant therapy with CM showed better TER results than CM.
Among them, four SRs (Huang and Zhang, 2011; Dai et al., 2018;
Zhou et al., 2019; Yao et al., 2021) included only patients with
IBS-D and two SRs (Li et al., 2013, 2017) included only patients
with IBS-C.

3.4.1.2 HM vs. Placebo
In four SRs (Xiao Y. et al., 2015; Zhu et al., 2016; Tan et al., 2020;
Zheng et al., 2021), HM monotherapy showed better results in

terms of TER than placebo, and two SRs (Xiao Y. et al., 2015; Zhu
et al., 2016) consisted of IBS-D patients.

3.4.1.3 HM vs. Placebo or CM
One SR (Su et al., 2009) observed that various herbal
prescriptions significantly outperformed placebo or CM in
terms of TER (OR: 5.30, 95% CI: 4.38 to 6.41, p < 0.00001);
furthermore, through subgroup analysis according to IBS
subtype, IBS-D patients showed significantly better results on
TER than IBS patients regardless of subtypes (OR: 5.61, 95% CI:
4.33 to 7.25, p < 0.00001).

3.4.1.4 HM vs. Probiotics
One SR (Bu et al., 2020) reported that various herbal prescriptions
showed significantly better overall symptom improvement rates
than multiple types of probiotics (RR: 1.24, 95% CI: 1.18 to 1.30,
p < 0.00001). Subgroup analysis was conducted according to
different Rome criteria, duration of treatment, single- or multi-
strain probiotics, and different herbal prescriptions.

3.4.2 Abdominal Pain Score
3.4.2.1 HM vs. CM
In five SRs (Li et al., 2017; Dai et al., 2018; Zhou et al., 2019; Wang
et al., 2020; Yao et al., 2021), HM monotherapy and adjuvant
therapy showed superior benefits for abdominal pain scores
compared with CM monotherapy. Among them, two SRs (Dai
et al., 2018; Zhou et al., 2019) included only patients with IBS-D,
and one SR (Li et al., 2017) included only patients with IBS-C.

3.4.2.2 HM vs. Placebo
In three SRs (Xiao Y. et al., 2015; Zhu et al., 2016; Zheng et al.,
2021), HM monotherapy showed better results on abdominal
pain score compared with placebo, and two SRs (Xiao Y. et al.,
2015; Zhu et al., 2016) included only patients with IBS-D.
Heterogeneity was low in these meta-analyses.

TABLE 3 | Methodological quality assessment of the included reviews using the AMSTAR 2 tool.

Author
(year)

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Overall
quality

Spanier et al. (2003) N N Y N N Y N PY PY N NM NM Y N NM N Critically low
Bian et al. (2006) N N Y PY Y Y N PY Y N Y N Y Y Y N Critically low
Liu et al. (2006) Y Y Y PY Y Y Y Y PY N NM NM Y N NM Y Moderate
Shi et al. (2008) Y N Y PY Y Y N PY Y N Y N Y N Y N Critically low
Su et al. (2009) Y N Y PY N Y N N Y N Y N Y Y Y N Critically low
Huang and Zhang (2011) Y N Y PY N Y N N Y N Y N Y Y Y N Critically low
Li et al. (2013) Y N Y PY N N N PY Y N N N Y Y Y N Critically low
Li et al. (2015) Y N Y PY N Y N PY Y N Y N Y Y Y N Critically low
Xiao et al. (2015a) Y N Y PY N Y N PY Y N Y Y Y Y Y Y Critically low
Zhu et al. (2016) Y Y Y PY Y Y N PY Y N Y N Y Y N Y Critically low
Li et al. (2017) Y N Y PY Y Y N Y Y N Y N Y Y N Y Critically low
Dai et al. (2018) Y N Y PY N Y N PY Y N N N Y Y N Y Critically low
Zhou et al. (2019) Y Y Y PY Y Y N PY Y N Y N Y N N Y Critically low
Bu et al. (2020) Y Y Y PY Y Y N Y Y Y Y N Y Y N N Critically low
Tan et al. (2020) Y N Y PY Y Y N PY Y N Y N Y N Y Y Critically low
Wang et al. (2020) Y Y Y PY Y Y N PY Y Y Y Y Y Y Y N Low
Zheng et al. (2021) Y N Y PY Y Y N PY Y N Y N N Y Y Y Critically low
Yao et al. (2021) Y N Y N N N N PY Y N Y N Y Y Y N Critically low

Q: question, Y: yes, N: no, PY: partial yes, NM: No meta-analysis was conducted.
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3.4.3 Recurrence Rate
3.4.3.1 HM vs. CM
In three SRs (Li et al., 2013, 2017; Zhou et al., 2019), HM showed
better outcomes in terms of recurrence rate than CM
monotherapy. Among them, two SRs (Li et al., 2013, 2017)
included only patients with IBS-C, and one SR (Zhou et al.,
2019) included only patients with IBS-D.

3.4.3.2 HM vs. Probiotics
One SR (Bu et al., 2020) reported that various herbal prescriptions
reduced the 1–8 months recurrence rate to 27% compared with
probiotics (RR: 0.27, 95% CI: 0.18 to 0.40, p < 0.00001).

3.4.4 Diarrhea Score
3.4.4.1 HM vs. CM
In four SRs (Shi et al., 2008; Dai et al., 2018;Wang et al., 2020; Yao
et al., 2021), HM monotherapy and adjuvant therapy showed
better results for diarrhea scores than CM. Among these, one SR
(Dai et al., 2018) included only patients with IBS-D.

3.4.4.2 HM vs. Placebo
One SR (Zhu et al., 2016) reported that various herbal
prescriptions showed significantly better results for the
improvement of diarrhea than placebo in IBS-D patients (RR:
1.87, 95% CI: 1.60 to 2.20, p < 0.00001).

3.4.5 Abdominal Distention Score
In three SRs (Dai et al., 2018; Wang et al., 2020; Yao et al., 2021),
HM monotherapy and adjuvant therapy showed better results in
terms of the abdominal distention score than CM.

3.4.6 Other Outcome Measures
In four SRs (Li et al., 2017; Dai et al., 2018; Zhou et al., 2019; Yao
et al., 2021) HMmonotherapy and adjuvant therapy had superior
results in frequency of defecation score compared with CM
monotherapy. In two SRs (Xiao Y. et al., 2015; Zhu et al.,
2016), HM monotherapy showed better results on the
improvement of IBS-SSS score compared with placebo, and
both SRs consisted of patients with IBS-D. In two SRs (Zhou
et al., 2019; Yao et al., 2021) HM showed better results in
improving the fecal property score as a monotherapy
compared with CM, and both SRs consisted of patients with
IBS-D. The results of other outcomemeasures, such as stool form,
pain threshold, defecation threshold, and IBS-QoL scores, are
reported in Supplementary Table S3.

3.5 Safety of Herbal Medicine for Irritable
Bowel Syndrome
Except for two SRs, all the remaining SRs reported adverse events, and
among them, specific adverse events were reported in 13 SRs. Across
all included SRs, no serious adverse events were reported in either the
HM or control groups. The details are summarized in Table 4.

In three SRs (Li et al., 2013; Zhou et al., 2019; Zheng et al.,
2021), HM monotherapy showed a lower incidence of adverse
events than CMmonotherapy. (Li et al., 2013) found that various

herbal prescriptions had significantly lower adverse event rates
than CM in IBS-C patients (OR: 0.24, 95% CI: 0.09 to 0.65, p =
0.005). (Zhou et al., 2019) reported that TXYF showed a
significantly lower adverse event rate than CM in patients with
IBS-D (OR: 0.24, 95% CI: 0.08 to 0.86, p = 0.03). (Zheng et al.,
2021) discovered that the proportion of adverse events was
similar between various herbal prescriptions and pinaverium,
but the result was not statistically significant (RR: 1.06, 95% Cl:
0.78 to 1.42, p = 0.79). Two SRs (Tan et al., 2020; Zheng et al.,
2021) conducted a meta-analysis to compare the adverse events of
HM and placebo. (Tan et al., 2020) reported that HM showed a
higher adverse event rate than placebo, but the result was not
statistically significant (RR: 1.40, 95% CI: 0.91 to 2.16, p = 0.12).
(Zheng et al., 2021) discovered that various herbal prescriptions
caused more adverse events than placebo (RR: 1.51, 95% Cl: 1.14
to 2.00, p = 0.004) (Supplementary Table S3).

3.6 Quality of Evidence in Included
Systematic Reviews
Regarding the quality of evidence for each reported result
evaluated by GRADE, “low” was the most common rating,
followed by “very low,” “high,” and “moderate.” For the
degrading factors, most of the meta-analyses had a high RoB
and heterogeneity in results. Publication bias was not frequently
observed. However, most of these results were obtained because
the evaluation of publication bias for individual outcome
measures was not performed in the included SRs, and a
precise assessment could not be performed. All meta-analysis
results revealed no factors for the upgrade. Details of the quality
of evidence in the included SRs are summarized in Table 5.

4 DISCUSSION

Many patients with IBS want to be treated with CAM because of
unsatisfactory treatment of symptoms, reduced quality of life or
the side effects of conventional treatment (Hawrelak et al., 2020).
A recent study conducted in Italy reported that 45% of IBS
patients diagnosed with Rome IV criteria used CAM to treat
IBS (Larussa et al., 2019). Among the IBS patients receiving CAM
treatment in the world, the most frequently used are HMs (43%)
(Bahrami et al., 2016). According to an overview of SRs about
adverse effects of HM, most of HMs (31 HMs) reported mild
adverse effects (ex. pain, allergic reactions, constipation, dry
mouth, etc.) associated with HMs. Moderately severe adverse
effects (ex. anorexia, reversible neutropenia, coagulation
abnormalities, etc.) in 15 HMs and serious adverse effects (ex.
liver damage, nephrotoxicity, coma, etc.) in 4 HMs were also
noted (Posadzki et al., 2013). Diverse different traditional
medicines such as Korean medicine (Ko et al., 2013),
traditional Chinese medicine (Zheng et al., 2021), Persian
medicine (Amini-Behbahani et al., 2019), Kampo (traditional
Japanese herbal medicine) (Oka et al., 2014) and Ayurveda
(Tiwari et al., 2013) reported the efficacy and safety of HM in
IBS. These results are important for the discovery and
development of new treatments for IBS.
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TABLE 4 | Details of adverse events among included systematic reviews.

Author (year) Adverse events Number of studies
reporting AEsIntervention Control

Bian et al.
(2006)

None

Liu et al. (2006) Upper gastrointestinal discomfort
Headache, Nausea

Abdominal pain 17 RCTs
Dizziness
Nausea
Mild bloating
Dry mouth
Constipation
Heartburn
Difficulty in micturition
Drowsiness

Shi et al. (2008) Distention (n = 9) NR NR
Diarrhea (n = 8)
Abdominal pain (n = 6)
Constipation (n = 5)
Dizziness and sleepiness (n = 4)
Headaches (n = 4)
Nausea (n = 3)
Gastrointestinal discomfort (n = 1)
Upper gastrointestinal discomfort (n = 1)
Loss of hair (n = 1)
Pruritus (n = 1)
Paresthesia (n = 1)
Disturbance (n = 1)
Hoarseness (n = 1)
Shortness of breath and chest pain (n = 1)

Su et al. (2009) Dizziness (n = 2), Dry mouth (n = 2), Distention (n = 1), Shortness of breath and chest pain (n = 1), Skin rash (n = 1), Thyroiditis (n
= 1)

13 RCTs

Li et al. (2015) Allergic reaction, Headache, Nausea, Diarrhea, Fatigue, Loss of appetite 17 RCTs
- No AEs: 11
- Reporting AEs: 6

Xiao et al.
(2015b)

Gastrointestinal discomfort (n = 2) Facial nerve palsy (n = 1) 7 RCTs
Skin rash (n = 2) - No AEs: 4
Thyroiditis (n = 2) - Reporting AEs: 3

Mild nausea (n = 2), Mild pruritus (n = 2)

Zhu et al. (2016) Upper gastrointestinal discomfort (n = 2) Facial nerve palsy (n = 1) 10 RCTs
- No AEs: 5
- Reporting AEs: 5

Headache (n = 2)
Skin rash (n = 1)
Thyroiditis (n = 1)
Flush (n = 1), Abdominal pain (n = 1), Nausea (n = 2), Pruritus (n = 2), Headache (n = 2), Low-back pain (n = 1), Dysmenorrhea (n

= 1)

Li et al. (2017) None Dizziness (n = 1), Dry mouth (n = 1), Low abdominal pain (n = 2), Mild diarrhea (n =
3), Bowel movements (n = 1)

2 RCTs

Dai et al. (2018) Nausea (n = 3) Nausea (n = 6) 12 RCTs
- No AEs: 9
- Reporting AEs: 3

Local skin rash (n = 6)
Abdominal discomfort (n = 2)
Constipation (n = 4)
Dry mouth (n = 1)

Bu et al. (2020) Headache (n = 2) Distension (n = 5), constipation (n = 4), dry mouth (n = 2) 14 RCTs
- No AEs: 12
- Reporting AEs: 2

Low-back pain (n = 1)
Constipation (n = 3)
Dysmenorrhea (n = 1)
Nausea (n = 1)

(Continued on following page)

Frontiers in Pharmacology | www.frontiersin.org May 2022 | Volume 13 | Article 8941228

Jun et al. Herbal Medicine for IBS

https://www.frontiersin.org/journals/pharmacology
www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology#articles


4.1 Main Findings
This overview aimed to systematically summarize the efficacy and
safety of HM for IBS and assess the methodology and quality of
evidence of the included SRs. Eighteen SRs were included in this
overview following a comprehensive search. The included SRs
showed that HM monotherapy and adjuvant therapy with CM is
better for TER as a primary outcome thanCM, placebo, or probiotics.
Moreover, HM outperformed CM in improving individual
symptoms (abdominal pain, diarrhea, abdominal distention, and
frequency of defecation scores) and reducing the recurrence rate
of IBS. Furthermore, HM monotherapy has a significantly lower
adverse event rate than CM monotherapy, and no serious adverse
events from HM interventions were reported.

IBS subtypes are classified into IBS-D, IBS-C, IBS-M, and IBS-U,
according to the predominant stool pattern, and the treatment
method varies accordingly (Longstreth et al., 2006). In this
overview, among the 18 SRs, eight SRs (Huang and Zhang, 2011;
Li et al., 2013, 2017; Xiao Y. et al., 2015; Zhu et al., 2016; Dai et al.,
2018; Zhou et al., 2019; Yao et al., 2021) included specific subtypes of
IBS patients, and three SRs (Su et al., 2009; Li et al., 2015; Zheng et al.,
2021) conducted subgroup analysis according to IBS subtype. In IBS-
D patients, HM monotherapy and adjuvant therapy showed better
results in TER, individual symptoms (abdominal pain score, diarrhea
score, abdominal distention score, and frequency of defecation score),
recurrence rate, and IBS-SSS than CM or placebo. In patients with
IBS-C, HM monotherapy was superior to CM in TER, individual
symptoms (abdominal pain score and frequency of defecation score),
stool form, and recurrence rate.

4.2 Implications for Further Research
HM has been used to treat IBS-related symptoms for centuries, and
can act onmultiple targets because it contains diverse components (Bi
et al., 2017). HM is effective in improving IBS symptoms through
suppression of visceral hypersensitivity or normalization of abnormal
gastrointestinalmotility (XiaoH. T. et al., 2015). Additionally, specific
mechanisms of HM are related to modulation of the hypothalamus-
pituitary-adrenal axis, hormones, and neurotransmitters in the
enteric nervous system, intestinal microbiota, depression, anxiety,

inflammation, and other factors (XiaoH. T. et al., 2015). For example,
TXYF, mentioned in 10 SRs (Bian et al., 2006; Liu et al., 2006; Shi
et al., 2008; Huang and Zhang, 2011; Li et al., 2015; Dai et al., 2018;
Zhou et al., 2019; Bu et al., 2020; Tan et al., 2020; Yao et al., 2021)
modulates intestinal motility through an inhibitory effect on colonic
contraction by activating specific potassium channels and inhibiting
extracellular calcium inflow (Yang et al., 2015); it also regulates
inflammation by suppressing the expression of protease-activated
receptor-2, which lowers the levels of IL-6 and TNF-α (Hu et al.,
2013). The chemical compositions of TXYF are presented in
Supplementary Table S4. Several studies have reported the
efficacy of HM in treating IBS (Allescher and Abdel-Aziz, 2018;
Li et al., 2019; Chen Y. et al., 2021; Yin et al., 2021), however, there are
many herbal prescriptions that have not yet been studied. Therefore,
more studies investigating the mechanism of action of HMs are
needed in the future.

In this overview, although HMwas effective in improving clinical
symptoms and had a lower recurrence rate than the control
interventions, the treatment duration varied from 1 to 18 weeks.
Among the included SRs, two SRs (Zhou et al., 2019; Bu et al., 2020)
conducted a subgroup analysis according to treatment duration.
Zhou et al. (Zhou et al., 2019) conducted a subgroup analysis of
abdominal pain and fecal property scores according to treatment
duration (4 and 8 weeks). HM showed a significantly better
abdominal pain score in the 4 weeks treatment than CM;
however, in the 8 weeks treatment, the results were not
statistically significant. In addition, HM outperformed CM in
terms of fecal property scores in both subgroups. (Bu et al., 2020)
assessed TER according to treatment duration (within 4 weeks and
4 weeks to 6 months) and found that in both subgroups, HM was
better for TER compared to probiotics (Supplementary Table S3). It
was difficult to propose a unified treatment duration because the
treatment duration range was wide and the follow-up time differed
from study to study. This may be because IBS tends to become
chronic and is characterized by repeated improvement and relapse
(Linedale and Andrews, 2017). Nevertheless, further research is
needed on the treatment duration and recurrence rate after
treatment. It may be possible to establish a more reliable HM

TABLE 4 | (Continued) Details of adverse events among included systematic reviews.

Author (year) Adverse events Number of studies
reporting AEsIntervention Control

Wang et al.
(2020)

Nausea NR 5 RCTs
- No AEs: 4
- Reporting AEs: 1

Vomiting
Skin rashes

Zheng et al.
(2021)

Gastrointestinal disorders, Skin rash, Elevated liver enzyme 7 RCTs

Yao et al.
(2021)

Nausea (n = 4) Dry mouth (n = 4) 11 RCTs
Dry mouth (n = 3) Constipation (n = 4)
Constipation (n = 3) Skin rash (n = 3)
Mild erythema (n = 1) Nausea (n = 1)
Mild elevated liver enzyme (n = 1) Abdominal pain (n = 1)
Mild urinary red blood cell abnormality (n
= 2)

Mild elevated liver enzyme (n = 1)
Mild urinary red blood cell abnormality (n = 3)

AE: adverse event, RCT: randomized controlled trial, NR: not reported.
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TABLE 5 | Quality of evidence in the included systematic reviews based on GRADE.

Author (year) Outcomes (n) Risk of bias Inconsistency Indirectness Imprecision Publication bias Quality of evidence

Bian et al. (2006) TER (12) −1a −1b 0 0 −1c Very low
Shi et al. (2008) Diarrhea (2) −1a 0 0 0 −1c Low
Su et al. (2009) TER (46) −1a 0 0 0 −1c Low
Huang and Zhang (2011) TER (5) −1a 0 0 0 −1c Low
Li et al. (2013) TER (12) −1a 0 0 0 −1c Low

RR (8) −1a 0 0 0 −1c Low
AER (6) −1a 0 0 0 −1c Low

Li et al. (2015) TER (72) −1a 0 0 0 −1c Low
Xiao et al. (2015b) TER (6) 0 0d 0 0 0 High

IBS-SSS 0 0 0 −1e 0 Moderate
Abdominal pain (2) 0 0 0 0 0f High

Zhu et al. (2016) TER (7) 0 0d 0 0 0f High
IBS-SSS (5) 0 −2h 0 0 0f Low
Abdominal pain (3) 0 0 0 0 0f High
Diarrhea (4) 0 0 0 0 0f High
Pain threshold (2) 0 0 0 −1e 0f Moderate
Defecation threshold (2) 0 −1b 0 −2e,g 0f Very low
IBS-QoL (2) 0 0 0 −2e,g 0f Low

Li et al. (2017) TER (11) −1a 0 0 0 −1c Low
Abdominal pain (2) −1a 0 0 −1e 0f Low
Defecation frequency (2) −1a 0 0 −1e 0f Low
Stool form (2) −1a 0 0 −1e 0f Low
RR (3) −1a 0 0 −1e 0f Low

Dai et al. (2018) TER (23) −1a 0 0 0 −1c Low
Abdominal pain (14) −1a −2h 0 0 0f Very low
Abdominal distention (8) −1a −2h 0 0 0f Very low
Diarrhea (8) −1a −2h 0 0 0f Very low
Defecation frequency (7) −1a −2h 0 0 0f Very low

Zhou et al. (2019) TER (37) 0 0 0 0 0f High
Abdominal pain (11) 0 −2h 0 0 0f Low
Defecation frequency (6) 0 −2h 0 0 0f Low
Fecal property (11) 0 −2h 0 0 0f Low
Total symptom (8) 0 −2h 0 0 0f Low
AER (10) 0 0 0 0 0f High
RR (3) 0 −1b 0 −2e,i 0f Very low

Bu et al. (2020) TER (41) −1a −1b 0 0 −1c Very low
RR (5) −1a 0 0 −1e 0f Low

Tan et al. (2020) TER (23) 0 −2h 0 0 −1c Very low
AER (12) 0 0 0 0 0f High

Wang et al. (2020) TER (8) −1a 0 0 0 0 Moderate
Diarrhea (4) −1a −2h 0 −1e 0f Very low
Abdominal pain (4) −1a −1b 0 −1e 0f Very low
Abdominal distention (3) −1a −2h 0 −1e 0f Very low

Zheng et al. (2021) Placebo TER (8) 0 0d 0 0 0 High
Abdominal pain (3) 0 0 0 0 0f High
AER (7) 0 0 0 0 0f High

CM TER (2) 0 0 0 −1i 0f Moderate
AER (2) 0 0 0 −1i 0f Moderate

Yao et al. (2021) TER (15) 0 0 0 −1i 0f Moderate
Abdominal pain (10) −1a 0d 0 0 0f Moderate
Abdominal distention (5) −1a 0d 0 −1e 0f Low
Diarrhea (5) −1a −2h 0 0 0f Very low
Defecation frequency (4) −1a 0 0 −1e 0f Low
Fecal property (5) −1a 0d 0 −1e 0f Low

TER: total efficiency rate, RR: recurrence rate, AER: adverse events rate, IBS-SSS: irritable bowel syndrome symptom severity score, IBS-QoL: Irritable bowel syndrome-quality of life, IBS-
D: irritable bowel syndrome with predominant diarrhea, IBS-C: irritable bowel syndrome with predominant constipation.
aThe included study (ies) had an unclear risk of selection, performance, detection, and reporting biases.
b50 ≤ I2 < 75%.
cFunnel plot indicated asymmetry.
dSensitivity analysis was performed.
eSample size <300.
fNo publication bias assessment.
g95 % Cl includes 0.
hI2 ≥ 75.
i95 % Cl includes 1.
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treatment duration based on various clinical trials that consider
factors such as disease severity, IBS subtype, sex, age, and
response to conventional treatment.

Pattern differentiation is important in the selection of anHM. The
fundamental goal of pattern-based treatment is to define the main
etiology and pathophysiology in order to choose the best specific
treatment strategy for each patient. To achieve optimum therapeutic
benefits, different IBS patterns based on traditional medicine theory
should be treated with different herbal prescriptions that are
appropriate for each pattern (Chen G. et al., 2021). However, only
two SR (Huang and Zhang, 2011; Xiao Y. et al., 2015) evaluated a
specific pattern-based therapy: soothing the liver and strengthening
the spleen (Shugan Jianpi) therapy. One SR (Zhu et al., 2016)
conducted a subgroup analysis on TER according to the type of
pattern differentiation. Accordingly, clinical research needs to be
conducted in the future to determine which pattern is more effective
in the use of HM for IBS. Identifying any significant differences in the
application of certain pattern of IBS can help clarify the indications
for HMs and can also be the basis for explaining why various HMs
are effective in IBS patients.

Among the studies included in this overview, only four SRs
evaluated a specific herbal prescription as an intervention, and the
remaining 14 SRs assessed multiple herbal prescriptions. Five of the
SRs (Liu et al., 2006; Xiao Y. et al., 2015; Zhu et al., 2016; Wang et al.,
2020; Zheng et al., 2021) described all components of each herbal
prescription. However, the remaining SRs did not specify the details
of the components of each herbal prescription. Accordingly, it is
difficult to decide which specific HM can be suggested for the
treatment of IBS; thus, further SRs should be conducted on a
specific HM that is, effective in treating IBS.

Moreover, the included SRs have some limitations. First,
detailed evaluation criteria for outcome measurements were
not present in many SRs. For example, out of 15 SRs that
conducted a meta-analysis of TER, only five SRs (Li et al., 2015,
2017; Dai et al., 2018; Bu et al., 2020; Wang et al., 2020),
clarified the criteria for TER. Second, the overall quality of the
included SRs assessed with AMSTAR 2 was critically low. For
high quality, the SRs included in this overview should have
registered the protocol and described the excluded studies list.
Finally, we assessed the quality of evidence, but ‘low’ was the
most common among the grading outcomes. Because GRADE
assessments can guide the use of these treatments for clinicians
and patients in clinical practice (Dijkers, 2013), in the future,
high-grade quality evidence is needed. As a result, for better
evidence of HMs in IBS, well-designed SRs are required.

4.3 Strength of This Study
A previous study (Zhang et al., 2014) reported an overview of
traditional Chinese medicine (TCM) for IBS treatment in China.
It included a total of 14 SRs, of which 10 evaluated HM and four
evaluated acupuncture andmoxibustion, and concluded that TCM is
more effective than CM in the treatment of IBS. The methodological
quality of the included SRswas evaluated using the original AMSTAR
tool, and the results were classified according to treatment methods
(herbal prescription, powdered HM, herbal extract, acupuncture, and
moxibustion). On the other hand, in this overview, we used
AMSTAR 2 for assessing methodological quality. Compared to

the original AMSTAR tool, AMSTAR 2 has 16 items (11 in the
original), clearer response categories, an overall rating based on the
weakness of critical domains, and a more thorough user guide (Shea
et al., 2017). Therefore, the quality of the analysis was improved by
applying a more updated tool. Furthermore, we evaluated the safety
of HM and several recent SRs (published after 2014) have been added
to our overview, hence the reliability of the results has increased as the
analysis is based on more up-to-date clinical data. In addition, we
evaluated the quality of evidence using the GRADE tool. Overall, our
overview provides more expanded and standardized information on
HM for IBS treatment than that of the previous overview.

4.4 Limitations
Despite the comprehensive search strategy was used in this overview,
there is no guarantee that all relevant SRs were found. In addition,
because most SRs are susceptible to publication bias (Bian et al.,
2006; Shi et al., 2008; Su et al., 2009; Huang and Zhang, 2011; Li et al.,
2013, 2015, 2017; Zhu et al., 2016; Bu et al., 2020; Tan et al., 2020),
those biases may have been carried over into this overview.

5 CONCLUSION

The included SRs suggest that HM can be used as a single or
collaborative treatment in patients with IBS. However, the quality
of methodology and quality of evidence for the included SRs were
generally low. Consequently, more rigorous RCTs based on
pattern differentiation, specific herbal prescriptions, and IBS
subtypes are required in future to better assess the safety and
efficacy of HM in the treatment of IBS.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in
the article/Supplementary Material, further inquiries can be
directed to the corresponding author.

AUTHOR CONTRIBUTIONS

Conceptualization: HJ, S-JK. Data curation: HJ, S-JK, KK, and
J-WP. Formal analysis: HJ, KK. Investigation: S-JK, KK.
Methodology: S-JK, KK. Resources: J-WP. Writing—original
draft: HJ. Writing—review and editing: S-JK.

FUNDING

This study was supported by the Korea Health Industry
Development Institute (grant number HI20C0145). The funder
had no role in the preparation of this study, data collection,
analysis, or the decision to publish.

SUPPLEMENTARY MATERIAL

The SupplementaryMaterial for this article can be found online at:
https://www.frontiersin.org/articles/10.3389/fphar.2022.894122/
full#supplementary-material

Frontiers in Pharmacology | www.frontiersin.org May 2022 | Volume 13 | Article 89412211

Jun et al. Herbal Medicine for IBS

https://www.frontiersin.org/articles/10.3389/fphar.2022.894122/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fphar.2022.894122/full#supplementary-material
https://www.frontiersin.org/journals/pharmacology
www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology#articles


REFERENCES

Allescher, H. D., and Abdel-Aziz, H. (2018). Mechanism of Action of STW 5 in
Functional Dyspepsia and IBS: The Origin of Multi-Target. Dig. Dis. 35, 18–24.
doi:10.1159/000485456

Amini-Behbahani, F., Bahrami, M., Minaei, B., Eftekhar, B., and Dadmehr, M.
(2019). Medicinal Herbal Recommendation for Irritable Bowel Syndrome in
Medieval Persian Medicine. Iran. J. Public Health 48, 2105–2107. doi:10.18502/
ijph.v48i11.3538

Bahrami, H. R., Hamedi, S., Salari, R., and Noras, M. (2016). Herbal Medicines for
the Management of Irritable Bowel Syndrome: A Systematic Review. Electron.
physician 8, 2719–2725. doi:10.19082/2719

Balshem, H., Helfand, M., Schünemann, H. J., Oxman, A. D., Kunz, R., and Brozek,
J. (2011). GRADE Guidelines: 3. Rating the Quality of Evidence. J. Clin.
Epidemiol. 64, 401–406. doi:10.1016/j.jclinepi.2010.07.015

Bi, Z., Zheng, Y., Yuan, J., and Bian, Z. (2017). The Efficacy and Potential
Mechanisms of Chinese Herbal Medicine on Irritable Bowel Syndrome.
Curr. Pharm. Des. 23, 5163–5172. doi:10.2174/1381612823666170822101606

Bian, Z., Wu, T., Liu, L., Miao, J., Wong, H., Song, L., et al. (2006). Effectiveness of
the Chinese Herbal Formula TongXieYaoFang for Irritable Bowel Syndrome: A
Systematic Review. J. Altern. Complement. Med. 12, 401–407. doi:10.1089/acm.
2006.12.401

Bu, F. L., Chen, R. L., Lin, Z. Y., Cao, H. J., Robinson, N., Liang, N., et al. (2020).
Chinese Herbal Medicine versus Probiotics for Irritable Bowel Syndrome: A
Systematic Review and Meta-Analysis of Randomized Controlled Trials. Eur.
J. Integr. Med. 38, 101177. doi:10.1016/j.eujim.2020.101177

Chen, G., Xie, X., and Peng, C. (2021a). Treatment of Irritable Bowel Syndrome by
Chinese Medicine: A Review. Chin. J. Integr. Med. 21, 1–8. doi:10.1007/s11655-
021-3521-4

Chen, Y., Chu, F., Lin, J., Su, Z., Liao, M., Li, T., et al. (2021b). The Mechanisms of
Action of WeiChang’An Pill (WCAP) Treat Diarrhoea-Predominant Irritable
Bowel Syndrome (IBS-D) Using Network Pharmacology Approach and In Vivo
Studies. J. Ethnopharmacol. 275, 114119. doi:10.1016/j.jep.2021.114119

Dai, Y., Li, D., Zhang, Y., Huang, M., Zhou, Y., Ye, J., et al. (2018). Efficacy and
Safety of Modified Tongxie Yaofang in Diarrhea-Predominant Irritable Bowel
Syndrome Management: A Meta-Analysis of Randomized, Positive Medicine-
Controlled Trials. PLoS One 13, 1–18. doi:10.1371/journal.pone.0192319

Defrees, D. N., and Bailey, J. (2017). Irritable Bowel Syndrome: Epidemiology,
Pathophysiology, Diagnosis, and Treatment. Prim. Care - Clin. Off. Pract. 44,
655–671. doi:10.1016/j.pop.2017.07.009

Dijkers, M. (2013). Introducing GRADE: A Systematic Approach to Rating Evidence
in Systematic Reviews and to Guideline Development. Austin: Present. KT
Updat. 1, 1–9. Available at: http://www.ktdrr.org/products/update/v1n5/]%
0Ahttp://www.gradeworkinggroup.org.

Firenzuoli, F., and Gori, L. (2007). Herbal Medicine Today: Clinical and Research Issues.
Evidence-based Complement. Altern. Med. 4, 37–40. doi:10.1093/ecam/nem096

Han, G., Ko, S.-J., Kim, K., Jun, H., and Park, J.-W. (2021). The Efficacy of the
Traditional Korean Herbal Medicine Tongsayobang for the Treatment of
Irritable Bowel Syndrome A Protocol for Systematic Review and Meta-
Analysis. Med. Baltim. 100, e28116. doi:10.1097/MD.0000000000028116

Hawrelak, J. A., Wohlmuth, H., Pattinson, M., Myers, S. P., Goldenberg, J. Z.,
Harnett, J., et al. (2020). Western Herbal Medicines in the Treatment of Irritable
Bowel Syndrome: A Systematic Review and Meta-Analysis. Complement. Ther.
Med. 48, 102233. doi:10.1016/j.ctim.2019.102233

He, Y., Xu, R., Wang, W., Zhang, J., and Hu, X. (2020). Probiotics, Prebiotics,
Antibiotic, Chinese Herbal Medicine, and Fecal Microbiota Transplantation in
Irritable Bowel Syndrome: Protocol for a Systematic Review andNetworkMeta-
Analysis. Med. Baltim. 99, e21502. doi:10.1097/MD.0000000000021502

Hellström, P. M., and Benno, P. (2019). The Rome IV: Irritable Bowel Syndrome -
A Functional Disorder. Best. Pract. Res. Clin. Gastroenterol. 40–41, 101634.
doi:10.1016/j.bpg.2019.101634

Hu, X., Zhang, X., Han, B., and Bei, W. (2013). The Inhibitory Effect of
Tongxieyaofang on Rats with Post Infectious Irritable Bowel Syndrome
through Regulating Colonic Par-2 Receptor. BMC Complement. Altern. Med.
13, 246. doi:10.1186/1472-6882-13-246

Huang, S., and Zhang, H. (2011). Meta-analysis of Randomized Controlled Trials
on the Treatment of Diarrhea-type Irritable Bowel Syndrome (IBS-D) with the

Method of Soothing the Liver and Strengthening the Spleen. Chin. J. Basic Med.
Tradit. Chin. Med. 17, 80–81.

Jiang, J., Chen, Y., Hu, Z., Li, H., Ye, J., Yu, Z., et al. (2021). Effectiveness of Tong-
Xie-Yao-Fang Combined with Si-Ni-San for Irritable Bowel Syndrome. Med.
Baltim. 100, e25198. doi:10.1097/md.0000000000025198

Jun, H., Ko, S. J., Kim, K., Kim, J., Jung, H. S., and Park, J. W. (2021). Herbal
Medicine for Irritable Bowel Syndrome an Overview of Systematic Reviews
Protocol. Med. Baltim. 100, e26364. doi:10.1097/MD.0000000000026364

Ko, S. J., Han, G., Kim, S. K., Seo, J. G., Chung, W. S., Ryu, B., et al. (2013). Effect of
Korean Herbal Medicine Combined with a Probiotic Mixture on Diarrhea-
Dominant Irritable Bowel Syndrome: A Double-Blind, Randomized, Placebo-
Controlled Trial. Evidence-based Complement. Altern. Med. 2013, 824605.
doi:10.1155/2013/824605

Lacy, B. E., Mearin, F., Chang, L., Chey, W. D., Lembo, A. J., Simren, M., et al.
(2016). Bowel Disorders. Gastroenterology 150, 1393–1407. e5. doi:10.1053/j.
gastro.2016.02.031

Larussa, T., Rossi, M., Suraci, E., Marasco, R., Imeneo, M., Abenavoli, L., et al.
(2019). Use of Complementary and Alternative Medicine by Patients with
Irritable Bowel Syndrome According to the Roma IV Criteria: A Single-Center
Italian Survey. Med 55, 46. doi:10.3390/medicina55020046

Lee, J., Sung, W.-S., Kim, E.-J., and Kim, Y. W. (2021). Xiaoyao-san, a Traditional
Chinese Herbal Formula, for the Treatment of Irritable Bowel Syndrome.Med.
Baltim. 100, e24019. doi:10.1097/md.0000000000024019

Li, B., Rui, J., Ding, X., Chen, Y., and Yang, X. (2019). Deciphering the
Multicomponent Synergy Mechanisms of SiNiSan Prescription on Irritable
Bowel Syndrome Using a Bioinformatics/network Topology Based Strategy.
Phytomedicine 63, 152982. doi:10.1016/j.phymed.2019.152982

Li, C. Y., Ain Mohd Tahir, N., and Li, S. C. (2015). A Systematic Review of
Integrated Traditional Chinese and Western Medicine for Managing Irritable
Bowel Syndrome. Am. J. Chin. Med. 43, 385–406. doi:10.1142/
S0192415X15500251

Li, D., Dai, Y., Zhang, Y., Huang, M., Li, R., Ou-yang, J., et al. (2017). Systematic
Review andMeta-Analysis of Traditional Chinese Medicine in the Treatment of
Constipation-Predominant Irritable Bowel Syndrome. PLoS One 12, 1–14.
doi:10.1371/journal.pone.0189491

Li, Q., Liu, F., Hou, Z., and Luo, D. (2013). Treatment of Constipation-
Predominant Irritable Bowel Syndrome by Focusing on the Liver in Terms
of Traditional Chinese Medicine: a Meta-Analysis. J. Tradit. Chin. Med. 33,
562–571. doi:10.1016/s0254-6272(14)60022-4

Linedale, E. C., and Andrews, J. M. (2017). Diagnosis and Management of Irritable
Bowel Syndrome : a Guide for the Generalist.Med. J. Aust. 207, 309–315. doi:10.
5694/mja17.00457

Liu, J. P., Yang, M., Liu, Y., Wei, M. L., and Grimsgaard, S. (2006). Herbal
Medicines for Treatment of Irritable Bowel Syndrome. Cochrane Database Syst.
Rev. 8, CD004116. doi:10.1002/14651858.cd004116.pub2

Longstreth, G. F., Thompson,W. G., Chey, W. D., Houghton, L. A., Mearin, F., and
Spiller, R. C. (2006). Functional Bowel Disorders. Gastroenterology 130,
1480–1491. doi:10.1053/j.gastro.2005.11.061

Lovell, R. M., and Ford, A. C. (2012). Global Prevalence of and Risk Factors for
Irritable Bowel Syndrome: A Meta-Analysis. Clin. Gastroenterol. Hepatol. 10,
712–721. e4. doi:10.1016/j.cgh.2012.02.029

Oka, T., Okumi, H., Nishida, S., Ito, T., Morikiyo, S., Kimura, Y., et al. (2014).
Effects of Kampo on Functional Gastrointestinal Disorders. Biopsychosoc. Med.
8, 1–8. doi:10.1186/1751-0759-8-5

Park, J., Ko, S.-J., Han, G., Kim, K., Jun, H., and Park, J.-W. (2021).
Gwakhyangjeonggi-san for Irritable Bowel Syndrome A Protocol for
Systematic Review and Meta-Analysis. Med. Baltim. 100, e26635. doi:10.
1097/md.0000000000026635

Pollock, M., Fernandes, R. M., Becker, L. A., Pieper, D., and Hartling, L. (2021).
“Chapter V: Overviews of Reviews,” in Cochrane Handbook for Systematic
Reviews of Interventions Version 6.3 (London: Cochrane).

Posadzki, P., Watson, L. K., and Ernst, E. (2013). Adverse Effects of Herbal
Medicines: An Overview of Systematic Reviews. Clin. Med. J. R. Coll. Physicians
Lond. 13, 7–12. doi:10.7861/clinmedicine.13-1-7

Shea, B. J., Reeves, B. C., Wells, G., Thuku, M., Hamel, C., Moran, J., et al. (2017).
AMSTAR 2: A Critical Appraisal Tool for Systematic Reviews that Include
Randomised or Non-randomised Studies of Healthcare Interventions, or Both.
BMJ 358, j4008. doi:10.1136/bmj.j4008

Frontiers in Pharmacology | www.frontiersin.org May 2022 | Volume 13 | Article 89412212

Jun et al. Herbal Medicine for IBS

https://doi.org/10.1159/000485456
https://doi.org/10.18502/ijph.v48i11.3538
https://doi.org/10.18502/ijph.v48i11.3538
https://doi.org/10.19082/2719
https://doi.org/10.1016/j.jclinepi.2010.07.015
https://doi.org/10.2174/1381612823666170822101606
https://doi.org/10.1089/acm.2006.12.401
https://doi.org/10.1089/acm.2006.12.401
https://doi.org/10.1016/j.eujim.2020.101177
https://doi.org/10.1007/s11655-021-3521-4
https://doi.org/10.1007/s11655-021-3521-4
https://doi.org/10.1016/j.jep.2021.114119
https://doi.org/10.1371/journal.pone.0192319
https://doi.org/10.1016/j.pop.2017.07.009
http://www.ktdrr.org/products/update/v1n5/]%0Ahttp://www.gradeworkinggroup.org
http://www.ktdrr.org/products/update/v1n5/]%0Ahttp://www.gradeworkinggroup.org
https://doi.org/10.1093/ecam/nem096
https://doi.org/10.1097/MD.0000000000028116
https://doi.org/10.1016/j.ctim.2019.102233
https://doi.org/10.1097/MD.0000000000021502
https://doi.org/10.1016/j.bpg.2019.101634
https://doi.org/10.1186/1472-6882-13-246
https://doi.org/10.1097/md.0000000000025198
https://doi.org/10.1097/MD.0000000000026364
https://doi.org/10.1155/2013/824605
https://doi.org/10.1053/j.gastro.2016.02.031
https://doi.org/10.1053/j.gastro.2016.02.031
https://doi.org/10.3390/medicina55020046
https://doi.org/10.1097/md.0000000000024019
https://doi.org/10.1016/j.phymed.2019.152982
https://doi.org/10.1142/S0192415X15500251
https://doi.org/10.1142/S0192415X15500251
https://doi.org/10.1371/journal.pone.0189491
https://doi.org/10.1016/s0254-6272(14)60022-4
https://doi.org/10.5694/mja17.00457
https://doi.org/10.5694/mja17.00457
https://doi.org/10.1002/14651858.cd004116.pub2
https://doi.org/10.1053/j.gastro.2005.11.061
https://doi.org/10.1016/j.cgh.2012.02.029
https://doi.org/10.1186/1751-0759-8-5
https://doi.org/10.1097/md.0000000000026635
https://doi.org/10.1097/md.0000000000026635
https://doi.org/10.7861/clinmedicine.13-1-7
https://doi.org/10.1136/bmj.j4008
https://www.frontiersin.org/journals/pharmacology
www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology#articles


Shi, J., Tong, Y., Shen, J. G., and Li, H. X. (2008). Effectiveness and Safety of Herbal
Medicines in the Treatment of Irritable Bowel Syndrome: A Systematic Review.
World J. Gastroenterol. 14, 454–462. doi:10.3748/wjg.14.454

Spanier, J. A., Howden, C. W., and Jones, M. P. (2003). A Systematic Review of
Alternative Therapies in the Irritable Bowel Syndrome. Arch. Intern. Med. 163,
265–274. doi:10.1001/archinte.163.3.265

Su, G., Liu, W., Chen, H., and Guo, X. (2009). Systematic Review of Randomized
Controlled Trials of Tongxie Yaofang and itsModified Prescriptions for the Treatment
of Irritable Bowel Syndrome. J. Guangzhou Univ. Tradit. Chin. Med. 26, 113–119.

Tan, N., Gwee, K. A., Tack, J., Zhang, M., Li, Y., Chen, M., et al. (2020). Herbal
Medicine in the Treatment of Functional Gastrointestinal Disorders: A
Systematic Review with Meta-Analysis. J. Gastroenterol. Hepatol. 35,
544–556. doi:10.1111/jgh.14905

Tiwari, R., Pandya, D., and Baghel, M. (2013). Clinical Evaluation of Bilvadileha in
the Management of Irritable Bowel Syndrome. AYU An. Int. Q. J. Res.
Ayurveda) 34, 368–372. doi:10.4103/0974-8520.127717

Wang, Y., Zhang, S., Zhou, Q., Meng, M., and Chen, W. (2020). Efficacy of
Shenlingbaizhu Formula on Irritable Bowel Syndrome: a Systematic Review.
J. Tradit. Chin. Med. 40, 897–907. doi:10.19852/j.cnki.jtcm.2020.06.001

Xiao, H. T., Zhong, L., Tsang, S. W., Lin, Z. S., and Bian, Z. X. (2015a). Traditional
Chinese Medicine Formulas for Irritable Bowel Syndrome: From Ancient
Wisdoms to Scientific Understandings. Am. J. Chin. Med. 43, 1–23. doi:10.
1142/S0192415X15500019

Xiao, Y., Liu, Y., Huang, S., Sun, X., Tang, Y., Cheng, J., et al. (2015b). The
Efficacy of Shugan Jianpi Zhixie Therapy for Diarrhea-Predominant
Irritable Bowel Syndrome:A Meta-Analysis of Randomized, Double-
Blind, Placebo-Controlled Trials. PLoS One 10, 1–12. doi:10.1371/
journal.pone.0122397

Yang, C., Zhang, S. S., Li, X. L., Wang, Z. F., and Zhao, L. Q. (2015). Inhibitory
Effect of TongXie-YaoFang Formula on Colonic Contraction in Rats. World
J. Gastroenterol. 21, 2912–2917. doi:10.3748/wjg.v21.i10.2912

Yao, C. J., Li, Y. L., Pu, M. J., Luo, L. H., and Feng, P. M. (2020). Traditional Chinese
Medicine for Irritable Bowel Syndrome: A Protocol for Meta-Analysis. Med.
Baltim. 99, e23394. doi:10.1097/MD.0000000000023394

Yao, J., Tang, M., Xia, L., Qin, Y., Xu, Y., and Li, C. (2021). Meta-analysis of the
Curative Effect of Traditional Chinese Medicine Compared with Pinaverium
Bromide in the Treatment of Diarrhea-Predominant Irritable Bowel Syndrome.
Glob. Tradit. Chin. Med. 14, 1722–1730. doi:10.3969/j.issn.1674-1749.2021.
09.040

Yin, S., Sun, C., Ji, Y., Abdolmaleky, H., and Zhou, J. R. (2021). Herbal Medicine
WangShiBaoChiWan Improves Gastrointestinal Health in Mice via Modulation of
Intestinal Tight Junctions and Gut Microbiota and Inhibition of Inflammation.
Biomed. Pharmacother. 138, 111426. doi:10.1016/j.biopha.2021.111426

Zhang, W., Sun, J.-H., Pei, L.-X., Wu, X.-L., Zhou, J.-L., and Chen, L. (2014).
Traditional Chinese Medicine for Treatment of Irritable Bowel Syndrome: An
Overview of Systematic Reviews and Meta- Analyses. World Chin. J. Dig. 22,
1747–1755. doi:10.11569/wcjd.v22.i12.1747

Zheng, H., Jin, S., Shen, Y. L., Peng, W. Y., Ye, K., Tang, T. C., et al. (2021). Chinese
Herbal Medicine for Irritable Bowel Syndrome: A Meta-Analysis and Trial
Sequential Analysis of Randomized Controlled Trials. Front. Pharmacol. 12,
1–11. doi:10.3389/fphar.2021.694741

Zhou, Y., Han, S., and He, Y. (2019). Clinical Effects and Safety of Tongxieyaofang
on Diarrhea Predominant Irritable Bowel Syndrome: A Meta-Analysis of
Randomized Trails. Evidence-based Complement. Altern. Med. 2019,
4893876. doi:10.1155/2019/4893876

Zhu, J. J., Liu, S., Su, X. L., Wang, Z. S., Guo, Y., Li, Y. J., et al. (2016). Efficacy of
Chinese Herbal Medicine for Diarrhea-Predominant Irritable Bowel Syndrome:
A Meta-Analysis of Randomized, Double-Blind, Placebo-Controlled Trials.
Evidence-based Complement. Altern. Med. 2016, 4071260. doi:10.1155/2016/
4071260

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Jun, Ko, Kim, Kim and Park. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with
these terms.

Frontiers in Pharmacology | www.frontiersin.org May 2022 | Volume 13 | Article 89412213

Jun et al. Herbal Medicine for IBS

https://doi.org/10.3748/wjg.14.454
https://doi.org/10.1001/archinte.163.3.265
https://doi.org/10.1111/jgh.14905
https://doi.org/10.4103/0974-8520.127717
https://doi.org/10.19852/j.cnki.jtcm.2020.06.001
https://doi.org/10.1142/S0192415X15500019
https://doi.org/10.1142/S0192415X15500019
https://doi.org/10.1371/journal.pone.0122397
https://doi.org/10.1371/journal.pone.0122397
https://doi.org/10.3748/wjg.v21.i10.2912
https://doi.org/10.1097/MD.0000000000023394
https://doi.org/10.3969/j.issn.1674-1749.2021.09.040
https://doi.org/10.3969/j.issn.1674-1749.2021.09.040
https://doi.org/10.1016/j.biopha.2021.111426
https://doi.org/10.11569/wcjd.v22.i12.1747
https://doi.org/10.3389/fphar.2021.694741
https://doi.org/10.1155/2019/4893876
https://doi.org/10.1155/2016/4071260
https://doi.org/10.1155/2016/4071260
https://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/pharmacology
www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology#articles

	An Overview of Systematic Reviews of Herbal Medicine for Irritable Bowel Syndrome
	1 Introduction
	2 Methods
	2.1 Criteria for Selecting Reviews for Inclusion
	2.1.1 Types of Studies
	2.1.2 Types of Participants
	2.1.3 Types of Interventions
	2.1.4 Types of Outcome Measures

	2.2 Search Strategy
	2.3 Study Selection and Data Extraction
	2.3.1 Selection of Studies
	2.3.2 Data Extraction and Management

	2.4 Quality Assessment
	2.5 Data Analysis
	2.6 Quality of Evidence Assessment

	3 Results
	3.1 Study Selection
	3.2 Characteristics of Included Reviews
	3.3 Methodological Quality of Included Systematic Reviews
	3.4 Efficacy of Herbal Medicine for Irritable Bowel Syndrome
	3.4.1 Total Efficacy Rate
	3.4.1.1 HM vs. CM
	3.4.1.2 HM vs. Placebo
	3.4.1.3 HM vs. Placebo or CM
	3.4.1.4 HM vs. Probiotics
	3.4.2 Abdominal Pain Score
	3.4.2.1 HM vs. CM
	3.4.2.2 HM vs. Placebo
	3.4.3.1 HM vs. CM
	3.4.3.2 HM vs. Probiotics
	3.4.4.1 HM vs. CM
	3.4.4.2 HM vs. Placebo
	3.4.5 Abdominal Distention Score
	3.4.6 Other Outcome Measures

	3.5 Safety of Herbal Medicine for Irritable Bowel Syndrome
	3.6 Quality of Evidence in Included Systematic Reviews

	4 Discussion
	4.1 Main Findings
	4.2 Implications for Further Research
	4.3 Strength of This Study
	4.4 Limitations

	5 Conclusion
	Data Availability Statement
	Author Contributions
	Funding
	Supplementary Material
	References


