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A B S T R A C T

Introduction: Based on WHO recommendation for considering herbal medicine as an inexpensive appropriate
method to treat metabolic disorders, conducting randomized controlled trials (RCTs) is increasing worldwide.
Since poor quality RCTs can lead to wrong conclusion, we assessed the quality of reporting of herbal medicines’
RCTs conducted in Middle East in a systematic review study.
Materials & methods: All herbal medicines’ RCTs in metabolic disorders (diabetes mellitus, metabolic syndrome,
hyperlipidemia, obesity and osteoporosis) conducted in Middle East countries and published before January
2017 were included. To obtain all related studies PubMed, Scopus, Web of Science, Cochran library, and Embase
web databases were searched. Exclusion criteria were animal studies, non-herbal medicines’ RCTs, RCTs con-
ducted in Type 1 diabetes, in children or pregnant women. We used Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) checklist for reporting study selection processes as well as Consolidated
Standards of Reporting Trials (CONSORT) statement for assessment of quality of reporting.
Results: Out of 5319 identified studies, 215 RCTs were included. The proportion of published RCTs in the topic
increased significantly over the time (P < 0.001). The total mean ± SD score for 37 items of CONSORT
checklist was 21.15 ± 4.27. Most of RCTs (60%) were not reported randomization in the title. Some important
items were incompletely reported including trial registration (42.3%), sample size estimation (38.1%), rando-
mization method (35.3%), generation of allocation (27.9%), and concealment of allocation (13.5%).
Conclusions: Our findings indicate that the quality of reporting of herbal medicines’ RCTs in metabolic disorders
has improved over time in Middle East, but remains suboptimal.

1. Introduction

By increasing prevalence of metabolic disorders, especially type 2
diabetes mellitus (T2DM), obesity, dyslipidemia, osteoporosis and me-
tabolic syndrome (MetS), it seems to be required to discover more new
drugs for treating and management of these disorders.1 Since synthetic

drugs may cause uncomfortable adverse effects, have less accessibility
in some countries, and also have high costs, considering alternative
medicines for management of the metabolic disorders may be of great
importance. Currently, an increasing interest has been shown among
people of developed and developing countries to use herbal medicines
as medications of metabolic disorders and also by the scientists to
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conduct and publish studies in this field.2–9 The history of drugs’ de-
velopment indicates that herbal medicines play a key role in the dis-
covery of synthetic drugs. In other words, despite explosive develop-
ments in synthetic drugs, herbal medicines are still the main source for
discovery of new drugs.10–15 However, the scientific evaluations in ef-
ficacy of medicinal plants are limited.

Clinical trials are often used to assess the safety, efficacy or effec-
tiveness of medical interventions. The “gold standard” of a clinical trial
is when participants are randomly allocated into groups that introduced
randomized clinical trials (RCTs).16,17 On the other hand, systematic

review and meta-analysis of the RCTs is defined as the first level or the
strongest level of evidence according to evidence-based medicine
(EBM) ranking system.18 Because meta-analysis of RCTs with poor
quality of reporting would be resulted in wrong conclusions and
harmful treatments, the quality of methodological reporting in RCTs is
important.19 In this regard, the Consolidation Standards of Reporting
Trials (CONSORT) Statement was set a standard checklist for regular
assessment of reporting of how to design, analysis, and interpretation to
reduce problems following inadequate reporting of RCTs. In different
systematic review studies, an improvement of reporting of RCTs after
using CONSORT statement has been shown.20–22 Although the number
of RCTs of herbal medicines is increasing worldwide, most of systematic
review studies have assessed the quality of reporting of RCTs conducted
with non-herbal medications.23 Remained the systematic review studies
in this field have assessed reporting of RCTs of Traditional Chinese
Medicine (TCM) in China and Korea.24–26 However, a lack is observed
in systematic assessment of the quality of reporting herbal medicines’
RCTs conducted in Middle East region. We aimed to assess system-
atically this topic in RCTs published by scientists affiliated to Middle
East region countries.

2. Materials & methods

2.1. Search strategy

All relevant available randomized controlled trials (RCTs) con-
ducted to assess effectiveness of herbal medicines in subjects suffered
from obesity, T2DM, osteoporosis, hyperlipidemia, or MetS and pub-
lished before January 2017 were included. To obtain all related studies
PubMed, Scopus, Web of Sciences, Cochran library, and Embase web

Fig. 1. Flow diagram of the study selection process according to PRISMA checklist.

Fig. 2. Trend of publications of RCTs in herbal medicines in Middle East
countries over the time.
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databases were systematically searched. The used search terms were
“herbal medicine”, “plant”, “metabolic syndrome”, “obesity”, “obese”,
“overweight”, “body mass index”, “dyslipidemia”, “hyperlipidemia”,
“osteoporosis”, “osteopenia”, “diabetes mellitus”, “type 2 diabetes”,
“non-insulin dependent” and their Medical Subject Headings (MeSH) or
Embase subject heading (Emtree) terms limited in human. In addition,
the studies should be affiliated to Middle East Countries including
Bahrain, Cyprus, Egypt, Iraq, Iran, Israel, Jordan, Kuwait, Lebanon,
Oman, Palestine, Qatar, Saudi Arabia, Syria, Turkey, United Arab
Emirates, and Yemen.27

Whenever the data was inaccessible or incomplete, we sent at least 3
emails to corresponding authors. The title and then the abstract of the
papers were looked through to exclude the duplicated articles by two
researchers independently; moreover, hand searching was performed in
reference lists of included studies for full-text retrieval. In case of
contrast, included and excluded studies were assessed by a third re-
searcher. Within multiple publications from the same study, only the
largest study was included. English language was considered as lan-
guage restriction.

2.2. Study selection

All RCTs that met the following criteria were included: 1) conducted
in above-mentioned metabolic disorders; 2) using herbal medicine at
least in one of interventional groups; 3) using different groups to
compare the effect of studied medicinal plants to each other; 4) com-
paring the effect of one or more studied herbal medicines to synthetic
drugs. Studies which followed the above criteria, but conducted in the
healthy population, children, pregnant women, patients with type 1 DM
or other metabolic disorders than above-mentioned were excluded.
Other exclusion criteria were animal studies, in vitro studies, RCTs with
Traditional Chinese Medicine, narrative reviews, systematic reviews,
letters to the editor and thesis.

2.3. Data extraction

All 37 items of CONSORT 2010 statement were separately checked
for each study. Each reported and non-reported item was considered as
yes (or scored 1) and no (or scored 0), respectively. Thus the total score
for reporting items was expected from 0 to 37. Other extracted data
were included year of publication, studied metabolic disorder, country,
and sum of scores. All of the extracted data were presented in an excel
sheet.

2.4. Data synthesis and analysis

This study is reported according to Preferred Reporting Items for
Systematic reviews and Meta-Analyses (PRISMA) along with CONSORT
2010 checklists.28 The PRISMA checklists are shown in supplementary
figures. Descriptive statistics were expressed as mean ± standard de-
viation (SD). All analytic tests including descriptive, chi square, and
correlation were performed by StatsDirect.

3. Results

The number of initial search results and included studies in ac-
cordance to PRISMA checklist are shown in Fig. 1. Two hundred five
RCTs were selected as our final research database. The trend of annual
publications in RCTs with HMed over the time is depicted in Fig. 2. The
most productive year was 2015 with 37 published RCTs (17. 2%). No
published RCTs was found in the field within 2001 and 2004 in Middle
East countries. There was a strong positive correlation between year of
publications and number of published RCTs (r= 0.95, P < 0.001).

The trend of annual publications in RCTs over the time is presented
in Table 1 for each one of the five metabolic disorders. The most RCTs
were conducted in type 2 diabetic patients (59.5% of published RCTs).Ta
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The most number of publications for diabetes was happened in year
2015 (21 RCTs). This event for dyslipidemia, MetS, obesity and osteo-
porosis was shown in different years 2016/6, 2016/5, 2015/8, and
2014/4 RCTs, respectively.

Quality of reporting of some of CONSORT-2010 items for HMed
RCTs conducted in 5 metabolic disorders in Middle East countries have
been presented in Table 2. The total mean ± SD score for 37 items of
CONSORT was 21.15 ± 4.27. In most of RCTs (60%), randomization
was not reported in the title. Some important items were incompletely
reported including sample size estimation (38.1%), randomization
method (35.3%), generation of allocation (27.9%), concealment of al-
location (13.5%), and trial registration (42.3%) (Table 3).

4. Discussion

Our study showed a significant rising in examination of herbal
medicine RCTs in adults with metabolic disorders over the time.
Although, the quality of reporting of these studies has improved over
the time, it is still suboptimal in Middle East countries.

Rapid growth in aging and urbanization of population has resulted
in increasing the prevalence of metabolic disorders as a main compo-
nent of non-communicable diseases (NCDs) worldwide.29 Although,
more attention has been paid on research in metabolic disorders in
recent years,30–35 their good care and management has remained as a
challenge. Due to low adverse effect and reasonable cost of herbal
medicines, their safety and efficacy have been assessed in many inter-
ventional studies for drug discovery and development.7,36 The high
prevalence of diabetes and its cost have resulted in introducing as the
most important health problem.37 Therefore, research in different field
of diabetes and its complications from basic to clinical sciences has
been paid more attention by scientists and researchers.38–41 Regarding
concerns high tendency of people to consume herbal medicines both in
developed and in developing countries as well as WHO announcement
on lack of evidence-based knowledge on safety and efficacy of herbal
medicines,42 RCTs in this field have been more conducted world-
wide.8,36,43,44 It was shown in Gagnier et al. study 36 a rising in herbal
medicine’ RCTs from one trial in 1970s to 94 trials in 2000s that is in
line with our results; from one trial in 2000–215 trials in 2016.

Since RCTs have known as the gold standard for providing evidence
according to the EBM ranking system,18 they have a key role in decision
making for health policy makers and clinicians. A thorough assessment
of a trial is vital for presenting the critical information required for
quality and reliability of published research, its inadequate quality of
reporting is associated with bias in interpretation of the results.
Therefore, inadequate quality of reporting can exaggerate or under-
estimate the effect of intervention on care and management of dis-
orders.19 Wood et al. concluded that RCTs with inadequate allocation
concealment have exposed to risk of bias.19 Other items that will be
considered to decrease the risk of bias are blinding and adequate
sample size calculation.23 Page et al.,45 in their systematic review of
meta-epidemiological studies suggested that particular caution are

required for interpreting the results of trials with inadequate reporting
in sequence generation, allocation concealment and blinding. There-
fore, many efforts have been made to assess the quality of RCTs re-
porting. Methodological reporting of RCTs on diabetes which published
in three major diabetes journals including Diabetes Care, Diabetes and
Diabetologia between 2011 and 2013 years was evaluated by CONSORT
checklist.46 Within 305 enrolled RCTs, most of them (256 trials) was
conducted in United States and Europe. Quality of reporting was found
for generation of allocation (35.4%) and concealment of allocation
(28.5%). In addition, intention-to-treat analysis was used in 23.8% of
the RCTs. Finally, it was found that quality of reporting of RCTs in three
major journals of diabetes remained suboptimal. In another study, the
quality of reporting RCTs of Traditional Chinese Medicine (TCM) was
assessed in thirteen TCM journals.46 They found a significant increase in
proportion of published RCTs over the studied period from 18.6% in
1999–35.9% in 2004. They found incompletely reporting for some of
important components of CONSORT checklist such as sample size cal-
culation (1.1%), randomization sequence (7.9%), allocation conceal-
ment (0.3%), and implementation of the random allocation sequence
(0%) in studied RCTs. Finally, they concluded that the quality of re-
porting of TCM RCTs has improved over the time but the quality of
reporting is poor. Although in our results were reported sample size
calculation (38.1%), generation of allocation (27.9%), and concealment
of allocation (13.5%), quality of our results were reported suboptimal
similar to those were found in above studies.

Methodological quality of RCTs that assessed with the CONSORT
checklist in surgery was shown an improvement in volume and quality
of the RCTs, and a rising in low risk of bias in trials over the time.47 The
highest increase in publication was in Africa/South America, and the
second or third rank was in Asia/Oceania or in Europe, whereas the
highest and the lowest proportion of low risk of bias were from Europe,
and Asia/Oceania, respectively. Although in our study the quality of
RCTs reporting from different regions was not compared, the metho-
dological reporting from Middle East countries was not satisfied totally.

Despite relative improvement of quality of RCTs reporting by
CONSORT statement, the quality is not still optimal. Considering these
needs, some efforts such as endorsement of reporting guidelines by
journals (traditional and non-traditional medicine journals) have oc-
curred. Some systematic reviews have shown the impact of journal
endorsement of CONSORT on completeness of RCTs reporting.22,26,48 In
spite of the considerable advances occurred while completing RCTs
reporting subsequent to the CONSORT endorsement by various jour-
nals, the quality of RCTs reporting still calls for further improvement.
Among other efforts have been made to enhance the quality of reports
of interventions in herbal medicine prepared a substantial number of
CONSORT Statement extensions. In this regard, a team of scholars and
editors focused on traditional Chinese medicine (TCM) has recently
developed the extended version of the CONSORT 2010 Statement for
Chinese herbal medicine (CHM) Formulas, referred to as CONSORT-
CHM Formulas 2017, wherein the idea of TCM is introduced and the
properties of CHM formula are incorporated.49 For the purposes of a

Table 2
Percentages of reported items according to CONSORT 2010 checklist for included RCTs in five metabolic disorders in Middle East countries.

Item Diabetes’ RCTs N
(%)

Dyslipidemia’ RCTs N
(%)

Metabolic Syndrome’
RCTs N (%)

Obesity’ RCTS N
(%)

Osteoporosis’ RCTs N
(%)

Total RCTs N (%)

Identification of randomization
in title

52(40.6) 13(36.1) 8(40.0) 11(68.8) 2(13.3) 86(40.0)

Sample size Calculation 56(43.8) 13(36.1) 2(10.0) 9(56.3) 2(13.3) 82(38.1)
Randomization methods 40(31.3) 8(22.2) 8(40.0) 13(81.3) 7(46.7) 76 (35.3)
Generation of allocation 44(34.4) 3(8.3) 3(15.0) 8(50.0) 2(13.3) 60(27.9)
Concealment of allocation 21(16.4) 4(11.1) 0(0.0) 3(18.8) 1(6.7) 29 (13.5)
Blinding 88(68.8) 21(58.3) 10(50.0) 14(87.5) 10(66.7) 143 (66.5)
Reporting adverse effects 78(60.9) 18(50.0) 13(65.0) 12(75.0) 7(46.7) 128(59.5)
Registration of trial 58(45.3) 10(27.8) 6(30.0) 14(87.5) 3(20.0) 91(42.3)
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more rapid indexing and data retrieving, a new checklist is added in the
CONSORT-CHM Formulas 2017 to enhance the reporting quality of
RCTs of CHM formulas.

Our study had several strengths. First, only trials which conducted
randomized and published between 2000 and 2016 were included. We
assessed the quality of reporting RCTs with CONSORT statement that
first published in 1996 and then updated in 2001 and 2010. Thus, all
included herbal medicine trials in our study have been covered by the
CONSORT 2010. Second, to evaluate the quality of reporting RCTs was
focused on major items instead of all items of CONSORT. Third, this
study was the first systematic review that critically assessed the quality
of reporting of herbal medicine RCTs conducted in metabolic disorders
in Middle East countries. In addition, the present study had some lim-
itations. First, quality of herbal medicine RCTs was not assessed by
CONSORT checklist when reporting RCTs of herbal medicines. The
reason was raising the drop out the included RCTs in the present study
when assessed by CONSORT in herbal interventions that focused on
characteristics of herbal extract or components.

5. Conclusion

Our findings indicate that the quality of reporting of herbal medi-
cine RCTs in metabolic disorders has improved over time in Middle
East, but remains suboptimal. Despite relative improvement in com-
pleteness of herbal and non-herbal RCTs reporting after endorsement of
CONSORT by journals, their quality of reporting is suboptimal. It seems
other efforts such as education of researchers in focusing on metho-
dological items of CONSORT should be considered to improve the
quality of reporting.
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