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Introduction

Traditional Chinese medicine (TCM) originated in ancient 
China and has been developed for thousands of years (1). 
Chinese herbal medicine (CHM) is an important part of 

TCM, not only widely used in China, but also used in other 
Asian countries and many western countries. In 2016, CHM 
is estimated to be about 1.025 billion US dollars in the 
international market (2). In most western countries, CHM 
has been commonly used as a form of complementary and 
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alternative medicine (3,4).
Randomized controlled trials (RCTs) have been 

considered as the gold standard for evaluating the effect 
of interventions (5). Since the first RCT of CHM was 
published in China in 1982 (6), RCTs have been widely 
used to evaluate the clinical effect of CHM. As the number 
of CHM RCTs continues to grow, some researchers have 
analyzed the research status and methodological quality 
of CHM RCTs published in Chinese. Yu et al. evaluated 
the methodological and reporting quality of CHM RCTs 
published in China Journal of Chinese Materia Medica, and 
found that the quality of both was generally low, and there 
was still much room for improvement (7). Zhang et al. 
evaluated the reporting quality of CHM RCTs published in 
Chinese Journal of Integrated Traditional and Western Medicine, 
and found that the uses of trial design, outcome selection, 
estimation of sample size, randomization, blinding, trial 
registration and flow chart are still needed to be further 
improved (8).

As the use of CHM in international market increases, 
the number of clinical researches including RCTs of CHM 
which published in international journals has also grown 
rapidly. In order to enable international clinical researchers 
to better understand CHM, and make CHM play its 
own role and advantage in the treatment of diseases, it 
is important to promote the publication of high-quality 
English papers of CHM in international journals. While, 
at present, there is no previous study has systematically 
analyzed the overall research status of CHM RCTs 
published in English. It is critical to have a comprehensive 
literature review so that CHM researchers can understand 
current research progress and identify possible research 
directions for their future work. Therefore, we did the 
bibliometrics analysis to analyze those RCTs published 
during the past decade, to help the new researchers to better 
understand the research progress and seize the research 
frontier in the clinical trials field of CHM.

Methods

Literature search

Using “randomized controlled trial”, “controlled clinical 
trial”, “randomized”, “randomised”, “clinical trial”, 
“Traditional Chinese medicine”, “Chinese herbal drugs”, 
“oriental traditional medicine”, “medicinal plants”, 
“Chinese herbal medicine”, “complementary therapies” and 
“alternative medicine” as search words, we searched three 

electronic databases including MEDLINE, EMBASE, and 
Cochrane Library databases, all these searches restricted 
RCTs of CHM published in English between January 2010 
and December 2019. The detailed MEDLINE search 
strategy is available in Figure S1.

Inclusion and exclusion criteria

We included studies that (I) were RCTs focusing on oral 
CHM, no matter single-used or combination with other 
interventions, (II) CHM for any disease.

We excluded the following: (I) other TCM interventions, 
like acupuncture, moxibustion, massage, guasha, cupping, 
tai chi, qi gong, and so forth, (II) other routes of CHM, 
like spray, washing, ointment, iontophoretic injection, and 
so forth, (III) phase I or pharmacokinetics trials, (IV) use 
for healthy subjects, (V) self-described preliminary or pilot 
studies, (VI) follow-up or secondary analysis of data, (VII) 
protocols or conference abstracts.

We defined CHM using the criteria from our previous 
study (9). CHM are preparations derived from plants or 
parts of plants (e.g., leaves, stems, buds, flowers, roots or 
tubers) that grow in China and have been widely used for 
medical purpose. CHM include single herbs (or extracts 
from single herbs) and compound formulas of several herbs 
in all forms of preparation formulation (e.g., oral liquid, 
tablet, capsule, pill, granule and decoction). Studies focused 
on Japanese herbal medicine, Korean herbal medicine, or 
other countries were excluded. Plant-derived chemicals or 
synthetic chemicals which contain constituents of plants 
were also excluded.

Selection of studies

Because of the large number of CHM RCTs published in 
English from 2010 to 2019, we used the random sampling 
method and proportion used in other studies (10-12). SAS 
for Windows (version 9.4; order number: 9C1XJD) was 
used to generate a 20% random sampling number table. We 
numbered and sorted all the retrieved articles; the numbers 
on the number table was corresponded to the number of 
total articles. The RCTs selected for our study were divided 
into two teams (two reviewers in each team). All reviewers 
(HYX, WXJ, ZR and WCY) individually and independently 
screened the titles and abstracts of 20% sample to 
determine those potentially related to our study. Based on 
this first assessment, we then obtained the full text of these 
articles, the same two reviewers independently reviewed all 
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these potentially eligible studies to find studies that fulfilled 
the inclusion criteria. Any disagreement in study selection 
was resolved by consensus or by discussion with a third 
reviewer (HJ).

Data extraction and analysis

We established a database (using Microsoft Excel 2007) to 
extract data. The database included several components: 
(I) general information, including publication year, journal 
name and impact factor, and publication country. We 
identified the country where the first author’s unit is located 
as the publication country of the study. (II) Characteristics 
of the study participants, including diseases and sample 
size, diseases concerned were classified according to the 
International Classification of Disease revision 10 (ICD-10).  
(III) Interventions, including interventions in treatment 
and control groups. (IV) Outcomes, including number of 
outcomes, if RCTs reported primary outcome, adverse 
event, TCM-specific outcome and quality of life. (V) 
Risk of bias assessment, the four domains of Cochrane 
Collaboration’s tool were used to evaluate the risk of bias of 
included RCTs, including sequence generation, allocation 
concealment, blinding of participants, personnel and 
outcome assessors, and incomplete outcome data (13).

Two teams (two reviewers in each team, HYX, WXJ, 
ZR and WCY) independently extracted data and assessed 
risk of bias, and thereafter, data were compared. Any 
discrepancy was sort out by arbitration with other review 
author (HJ). We performed a descriptive statistical analysis, 
for continuous variables, medians with interquartile range 
(IQR) were calculated, categorical variables were presented 
as frequencies and percentages.

Results

Flow of included studies

A total of 39,116 articles were identified, we randomly 
selected 20% (n=7,824) from the eligible articles. After 
screened the titles and abstracts, 475 articles were eligible. 
Full texts of these 475 articles were retrieved and 227 RCTs 
were included in our study. Details of the study screening 
process can be seen in Figure 1.

General information of CHM RCTs

The number of CHM RCTs published in English from 

2010 to 2019 did not show an obvious growth trend with 
the years (Figure 2).

Of 227 CHM RCTs, mainland China published the 
highest number (n=197, 86.8%), followed by Hong Kong 
(n=11, 4.8%) and Taiwan (n=8, 3.5%). Singapore, America 
and Australia had 2 RCTs, respectively. Brazil, India, Iran, 
Netherlands and Korea each published 1 RCT.

Two hundred and twenty-seven CHM RCTs were 
published in 88 journals. Chinese Journal of Integrative 
Medicine was the journal which published most of the 
relevant papers (22.0%), followed by Journal of Traditional 
Chinese Medicine (10.6%) and Evidence-Based Complementary 
and Alternative Medicine (6.6%). The top 10 journals with 
the most publications covered a total of 139 (61.2%) CHM 
RCTs, of these journals, Journal of Ethnopharmacology has 
the highest impact factor of 3.414 (Table 1).

Characteristics of the study participants

Two hundred and twenty-seven RCTs included a total 
of 45,774 participants. Sample size ranged from 12 to 
3,143 participants (median: 115, IQR: 72–228). Ten RCTs 
addressed infant, children or adolescents and 7 addressed 
the elderly.

Included RCTs covered a broad range of diseases  
(Figure 3). The most common classification (ICD-10) 
addressed was diseases of the circulatory system (n=36, 
15.9%), followed by diseases of the genitourinary system 
(n=28, 12.3%) and digestive system (n=27, 11.9%).

Interventions and comparators

Of the 227 RCTs, 193 (85.0%) had two arms, 28 (12.3%) 
had three, and 6 (2.6%) had four arms. There were 7 dosage 
forms of CHM, decoction was the most form (28.2%), 
followed by granule (25.1%) and capsule (23.3%). 7 types 
of control group were included in the 227 RCTs, CHM vs. 
placebo was the most type (36.1%), followed by CHM plus 
conventional treatment vs. conventional treatment (22.0%) 
and CHM vs. western medicine (21.1%) (Table 2).

Outcomes

Of the 227 included RCTs, the median of the total number 
of outcomes was 4 (25th percentile: 3, 75th percentile: 6, 
range, 1–14 outcomes) (Figure 4).

Ninety-two (40.5%) of the 227 RCTs did not clearly 
specify any primary outcome, 57 (25.1%) RCTs did not 



12948 Hu et al. Bibliometrics of CHM RCTs published in English

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(12):12945-12954 | http://dx.doi.org/10.21037/apm-20-1033

report any adverse event. Reporting primary outcome 
has an upward trend with publication year between 2010 
and 2019, there were 22.2% of RCTs reported primary 
outcome in 2010, while in 2019, the percentage was 92.0%. 

Reporting adverse event shows a slow growth trend with 
publication year (Figure 5).

Forty-one (18.1%) RCTs reported TCM-specific 
outcomes, 1 RCT listed the outcome as primary outcome. 

Articles retrieved through databases n=39,116

Screened the titles and abstracts n=7,824

Full text articles retrieved for eligibility n=475

Articles selected for the study n=227

Randomly selected 20% from the eligible articles 
n=7,824

Excluded: n=7,349
•  Duplicate articles: n=1,698
•  Protocol: n=338
•  Non-TCM: n=917
•  Animal studies: n=896
•  Narrative or systematic reviews: n=723
•  Other TCM intervention: n=619
•  Published in Chinese: n=893
•  Other irrelevant: n=1,265

Excluded: n=248
•  Non-oral: n=49
•  Published in Chinese: n=50
•  Conference abstract: n=36
•  Non-RCT: n=18
•  Secondary analysis: n=17
•  Non-TCM: n=39
•  Phase I or Pharmacokinetics: n=18
•  Preliminary or pilot studies: n=21

Figure 1 Flow chart of study selection. TCM, traditional Chinese medicine; RCT, randomized controlled trial.

Figure 2 Number of CHM RCTs published from 2010 to 2019. CHM, Chinese herbal medicine; RCT, randomized controlled trial.
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Table 1 The top 10 journals with the most publications

Journal Impact factor of 2018 No. of RCTs (%)

Chinese Journal of Integrative Medicine 1.445 50 (22.0)

Journal of Traditional Chinese Medicine 0.907 24 (10.6)

Evidence-Based Complementary and Alternative Medicine 1.984 15 (6.6)

Chinese Medical Journal 1.555 8 (3.5)

Menopause 2.942 7 (3.1)

Journal of Ethnopharmacology 3.414 7 (3.1)

Medicine 1.87 6 (2.6)

Journal of alternative and complementary medicine 1.868 6 (2.6)

Asian Pacific Journal of Tropical Medicine 1.772 4 (1.8)

Experimental and therapeutic medicine 1.448 4 (1.8)

PLoS One 2.776 4 (1.8)

BMC Complementary and Alternative Medicine 2.479 4 (1.8)

RCT, randomized controlled trial.

Figure 3 Classification (ICD-10) of included RCTs. ICD-10, International Classification of Disease revision 10; RCT, randomized 
controlled trial.
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Ten analyzed the single syndrome score, 28 analyzed the 
total syndrome scores, and 3 transferred TCM symptom as 
ordinal outcomes.

Sixty-eight (30.0%) RCTs reported quality of life, in 
which, 45 reported primary outcome(s), 10 RCTs listed 
quality of life as primary outcome, and the other 35 listed as 
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secondary outcome.

Risk of bias assessment

Of the 227 RCTs, 142 (62.6%) used the adequate random 
sequence generation methods, in which; computer random 
number generator (48.9%) and random number table (8.7%) 
were the most. Eighty-five (37.4%) did not report sufficient 
information about the random sequence generation process.

One hundred (44.1%) RCTs used the adequate allocation 
concealment, with central allocation (21.7%) and opaque, 
sealed envelope method (11.8%) being the most.

Ninety-two (40.5%) RCTs blinded participants and 
key study personnel, 57 (25.1%) did not report sufficient 

information to judge how to implement the blindness, 
78 (34.4%) did not blind the participants or key study 
personnel. Twenty-four (10.6%) RCTs blinded outcome 
assessors.

Incomplete outcome data in 149 (65.6%) RCTs were 
adequately addressed, 28 (12.3%) RCTs were not adequately 
addressed, and 50 (22.1%) were judged as unclear (Figure 6).

Discussion

In this study, we did a bibliometrics study to analyze the 
research status of CHM RCTs published in English from 
2010 to 2019. 227 included RCTs were widely distributed, 
they were published in 88 journals, Chinese Journal of 

Table 2 Dosage form of CHM and type of control group

Dosage form of CHM No. of RCTs (%) Type of control group No. of RCTs (%)

Decoction 64 (28.2) CHM vs. placebo 82 (36.1)

Granule 57 (25.1) CHM plus conventional treatment vs. conventional treatment 50 (22.0)

Capsule 53 (23.3) CHM vs. western medicine 48 (21.1)

Tablet 31 (13.7) CHM vs. other CHM 9 (4.0)

Pill 10 (4.4) CHM plus other treatment vs. western medicine 2 (0.9)

Oral liquid 8 (3.5) Two CHM vs. western medicine 2 (0.9)

Powder 4 (1.8) More than one control group 34 (15.0)

Total 227 Total 227

CHM, Chinese herbal medicine; RCT, randomized controlled trial.
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Figure 4 Number of outcomes in included RCTs. RCT, randomized controlled trial.
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Integrative Medicine was the journal which published most 
of the relevant papers, followed by Journal of Traditional 
Chinese Medicine and Evidence-Based Complementary and 
Alternative Medicine. During the past decade, few studies 
published in high impact factor journals. There maybe two 
reasons. First, the composition of CHM is always complex, 
and the theory of TCM is difficult to be accepted by 
international medical editors. Second, although the overall 
research quality of CHM RCTs has improved in the past 
10 years, serious methodology and reporting flaws still exist 
(7,8,14), which also makes CHM studies difficult to publish 
in high impact factor journals.

Our results indicated that some methodology flaws 
still exist in CHM RCTs published in English. Over one-
third of the RCTs in our analysis lacked sufficient detail 
on how the random sequence was generated. Only 44.1% 
RCTs used the adequate allocation concealment, 40.5% 
RCTs blinded participants and personnel, and only 10.6% 

RCTs blinded outcome assessors, if the study did not use 
the blinding, the potential for performance and detection 
bias would be increased, especially for the assessment of 
subjective outcomes (15). In some CHM RCTs (especially 
for the interventions are CHM decoctions added and 
subtracted with the syndrome types), it is often difficult to 
blind participants and personnel, but blinding the outcome 
assessors is often achievable. So, we recommend that for 
these RCTs, especially when subjective outcomes such as 
TCM syndrome score or quality of life are selected, the 
blind is used for outcome assessors.

There were seven types of control group involved in 
this study and the top one was CHM vs. placebo (36.1%). 
For RCTs, a placebo group is designed to control for 
several factors, including placebo effects and spontaneous 
remission (16). During the past two decades, an increasing 
number of CHM-placebo controlled clinical trials have been 
registered and implemented (17). CONSORT (Consolidated 

Figure 5 Percentage of RCTs that reported primary outcome and adverse event by publication year. RCT, randomized controlled trial.

Figure 6 Risk of bias graph of included RCTs. RCT, randomized controlled trial.
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Standards of Reporting Trials) extension for CHM formulas 
was published in 2017, it included five reporting items for 
placebo control information, which are essential for readers 
to assess the validity of study results and to be able to 
duplicate the study protocol (18).

CONSORT statement indicated that from both the 
scientific and the practical point of view, the most important 
outcomes of RCTs are primary outcomes, outcomes in 
RCTs should be pre-specified and clearly reported as either 
primary or secondary (5). If primary outcomes are not 
reported clearly, it may result in outcome reporting bias and 
the results of the trial may be jeopardized (19,20); 40.5% 
of our included CHM RCTs did not clearly specify any 
primary outcome, although the reporting percentage has an 
upward trend with publication year between 2010 and 2019, 
the percentage was generally lower than some previous 
studies in other disease areas (11,21-23). So clearly specify 
the primary outcome in clinical trials of CHM needs to be 
improved.

Nearly a quarter of included RCTs did not report any 
adverse event. Inadequate reporting of adverse events is not 
unique to CHM area, some other studies have also shown 
that the reporting of harms in RCTs paid less attention 
than reporting of efficacy and effectiveness and was often 
inadequate (24-26). CONSORT extension of harms 
standardizes adverse event reporting by creating a 10-item 
checklist of essential AE information for trial publication, 
it indicated that RCT should clarify how harms-related 
information was collected, present the absolute risk of each 
adverse event (specifying type, grade, and seriousness per 
arm) and appropriate metrics for recurrent events (27). 
We recommend researchers adhere to the CONSORT 
extension of harms when reporting adverse events associated 
with CHM RCTs.

For TCM, the human body is ideally understood as an 
interconnected dynamical network of mental, physical, and 
spiritual processes, each of which is constantly affected by 
the other, and disease is understood to be a manifestation 
of imbalance of these multiple processes, which is known as 
holism (28). The theory makes TCM for diseases are multi-
dimensional; multiple laboratory test, patient-reported, 
clinician-rated, TCM syndrome outcomes are often used in 
evaluations of treatment impact of TCM.

For the outcomes that should be included in the clinical 
effect evaluation indexes of TCM, some researchers 
suggested that the following three domains should be 
included (29,30): Western medicine (WM)-specific 
outcomes (e.g., physiological and biochemical indicators), 

TCM-specific outcomes (e.g., TCM syndrome), and quality 
of life. In our study, only 18.1% and 30.0% of CHM 
RCTs included TCM-specific outcomes and quality of 
life, respectively. We suggest that CHM researchers pay 
attention to these two outcomes, to comprehensively and 
objectively reflect the true effect of CHM.

Our study has certain limitations. First, we used the 
random sampling method used in other studies and 
randomly selected 20% of the total studies for analysis, 
which may lead to the omission of some important studies. 
While, because the purpose of our study was to analyze 
the research status of CHM RCTs, the omission of a single 
study will not cause important changes for the study results. 
Second, we did not compare CHM RCTs published in 
Chinese and English, and we felt that there was no clear 
reason to consider that the quality of RCTs published in 
Chinese would have been better (14).

To the best of our knowledge, this is the first bibliometrics 
study of CHM RCTs published in English during the period 
of 2010 to 2019. Our results indicated that the included 
RCTs were widely distributed, while few studies published 
in high impact factor journals, some methodology flaws 
still exist in included studies. Some RCTs did not clearly 
report any primary outcome and adverse event, the using 
percentage of TCM-specific outcomes and quality of life was 
generally low. We hope to help the new researchers to better 
understand the research progress and seize the research 
trends in the clinical trials field of CHM.
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Figure S1 MEDLINE (OVID) search strategy.


