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A B S T R A C T

Background

Hypertension is considered to be a serious health problem worldwide. Controlling and lowering blood pressure are of significant benefit to
people with hypertension because hypertension is a risk factor for stroke, heart disease, and cardiovascular disease. Roselle, the tropical
plant Hibiscus sabdari�a, also commonly called sour tea or red tea, has been used as both a thirst-quenching drink and for medicinal
purposes.

Objectives

To assess the eGect of Roselle on blood pressure in people with primary hypertension.

Search methods

For this update, the Cochrane Hypertension Information Specialist searched the following databases and trials registers for randomised
controlled trials (RCTs): the Cochrane Hypertension Specialised Register (to 6 August 2021), Cochrane Central Register of Controlled
Trials (CENTRAL; 2021, Issue 7), MEDLINE Ovid (1946 to 5 August 2021), Embase Ovid (1974 to 5 August 2021), ProQuest Dissertations &
Theses (to 6 August 2021), Web of Science Clarivate (to 7 August 2021), Food Science and Technology Abstracts Clarivate (to 7 August
2021), the WHO International Clinical Trials Registry Platform (to 6 August 2021), and the US National Institutes of Health Ongoing
Trials Register ClinicalTrials.gov (to 6 August 2021). We  searched  Google Scholar and  OpenSIGLE. We  also  handsearched  local and
regional Chinese databases: CBM, CMCC, TCMLARS, CNKI, CMAC, and the Index to Chinese Periodical Literature (to 14 September 2020),
as well as  Thai databases  (ThaiJO, CUIR, TDC, CMU e-Theses, TCTR)  (to  3 October 2020).  There were no language or publication date
restrictions.

Selection criteria

We sought RCTs evaluating the use of any forms of Roselle with placebo or no treatment in adults with hypertension. Our primary outcome
was change in trough and/or peak systolic and diastolic blood pressure (SBP, DBP). Secondary outcomes were withdrawals due to adverse
eGects, change in pulse pressure, and change in heart rate.

Data collection and analysis

All search results were managed using Covidence and re-checked for the number of records, inclusion and exclusion of studies with
Mendeley reference management soLware. We used standard methodological procedures expected by Cochrane. Two review authors
worked independently in parallel for screening (titles and abstracts, and full reports), data extraction, risk of bias assessment, and
assessment of the certainty of the evidence using the GRADE approach. Any disagreements were resolved by discussion or by consultation
with the third review author if necessary. We presented mean diGerence (MD) of change in SBP and DBP with their corresponding 95%
confidence interval (CI).
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Main results

For this update, only one RCT with a parallel-group design involving 60 participants with type 2 diabetes mellitus fulfilled the inclusion
criteria. This study investigated the eGect of Roselle extract capsules (total dose of 5600 mg) compared with placebo (lactose) at eight
weeks. The study was at low risk of selection bias, performance bias, and detection bias. Conversely, it was at high risk of attrition bias,
reporting bias, and other bias (baseline imbalance).

We have very little confidence in the eGect estimate of Roselle on change-from-baseline in both SBP and DBP between the two groups. The
MD of change in SBP was 1.65, 95% CI −7.89 to 11.19 mmHg, 52 participants, very low-certainty evidence. The MD of change in DBP was
4.60, 95% CI −1.38 to 10.58 mmHg, 52 participants, very low-certainty evidence. Our secondary outcomes of withdrawals due to adverse
eGects, change in pulse pressure, and change in heart rate were not reported. Due to the limited available data, no secondary analyses
were performed (subgroup and sensitivity analysis).

Authors' conclusions

The evidence is currently insuGicient to determine the eGectiveness of Roselle compared to placebo for controlling or lowering blood
pressure in people with hypertension. The certainty of evidence was very low due to methodological limitations, imprecision, and
indirectness. There is a need for rigorous RCTs that address the review question.

P L A I N   L A N G U A G E   S U M M A R Y

Red tea (Roselle) for lowering blood pressure in adults

Key messages:

We don't know if taking Roselle lowers blood pressure in people with hypertension (high blood pressure).

We don’t know if Roselle is safe for people with hypertension to consume or if it aGects heart rate or pulse pressure.

What did we want to find out?

We wanted to know if red tea (Roselle) is a safe and eGective treatment for lowering blood pressure in adults with high blood pressure
when compared to placebo (dummy treatment) or no treatment. Roselle contains substances known as anthocyanins which have been
shown to have lowered blood pressure in studies carried out in animals and humans.

What did we do?

We searched for studies that compared Roselle to placebo or no treatment in people with hypertension. 

What did we find?

We included one study with 60 participants with type 2 diabetes and hypertension. Participants consumed either a capsule of pure Roselle
extract or a placebo containing lactose for eight weeks. We are not sure if Roselle has an eGect on blood pressure and the study did not
report on the safety of Roselle or on changes to heart rate.

What are the main limitations of the evidence?

We found only one trial which included a small number of participants, all of whom had diabetes. More studies with various types of
participants and diGerent ways of taking Roselle (forms, amounts, and time of day, length of use) are needed.

How up to date is the evidence?

The review updates our previous review. We searched for randomised controlled trials (studies in which participants are randomly assigned
to one of two or more treatment groups) in core databases up to August 2021, and searched local and regional Chinese and Thai databases
by hand up to October 2020.
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Summary of findings 1.   Roselle extract compared to placebo for hypertension in adults

Roselle extract compared to placebo for hypertension in adults

Patient or population: hypertension in adults with type 2 diabetes mellitus
Setting: 5 public health centres in Yogyakarta, Indonesia
Duration of follow-up periods: 8 weeks of treatment
Intervention: Roselle extract
Comparison: placebo

Anticipated absolute effects* (95% CI)Outcomes

Risk with placebo Risk with Roselle
extract

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Change** in SBP at week
8 (mmHg)

The mean change in SBP at week 8
was −5.69 mmHg.

at baseline mean 146.8 (SD 20),

at week 8 mean 141.11 (SD 20.63)

MD 1.65 higher
(7.89 lower to 11.19
higher)

Not applicable 52
(1 RCT)

⊕⊝⊝⊝

VERY LOW 1, 2, 3

Change in SBP is
highly skewed for
both groups.

Change** in DBP at week
8 (mmHg)

The mean change in DBP at week 8
was 0.13 mmHg.

at baseline mean 81.47 (SD 9.71),

at week 8 mean 81.61 (SD 8.29)

MD 4.6 higher
(1.38 lower to 10.58
higher)

Not applicable 52
(1 RCT)

⊕⊝⊝⊝

VERY LOW 1, 2, 3

Change in DBP is
highly skewed for
both groups.

Withdrawals due to ad-
verse effects

- - - - - Not reported

Change** in pulse pres-
sure (mmHg)

- - - - - Not reported

Change** in heart rate
(beats/min)

- - - - - Not reported

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
**Change-from-baseline outcomes calculated by end measurement minus baseline measurement.

CI: confidence interval; DBP: diastolic blood pressure; MD: mean difference; RCT: randomised controlled trial; SBP: systolic blood pressure; SD: standard deviation
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GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

1Downgraded three levels due to methodological limitations: attrition bias (overall dropout rate 13.4%, reason for dropout not provided for one withdrawal in the intervention
group, and unequal dropout rates between study arms (20% vs 6.6%)); selective outcome reporting; and imbalance in participant characteristics at baseline between groups.
2Downgraded two levels due to imprecision: few participants (total sample size included was 52 participants; less than 400 (rule of thumb)); for SBP, 95% CI included no eGects
and also appreciable benefit and harm (minimally important diGerence (MID) of 5 mmHg), for DBP 95% CI included no eGects and appreciable harm (MID of 5 mmHg).
3Downgraded one level due to indirectness: the evidence was restricted to participants aged 50 and over.
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B A C K G R O U N D

Description of the condition

Hypertension, or high blood pressure, is defined in most major
guidelines as systolic blood pressure (SBP) of 140 mmHg or greater
and/or diastolic blood pressure (DBP) of 90 mmHg or greater in
the oGice or clinic (Unger 2020). Hypertension is a serious medical
condition, as it contributes to a number of comorbidities: coronary
artery disease (CAD), stroke, chronic kidney disease (CKD), heart
failure (HF), and chronic obstructive pulmonary disease (COPD)
(Unger 2020; WHO 2020). It is also the leading cause of premature
death worldwide, accounting for 10.4 million deaths per year (GBD
2018). Of adults aged 18 years and over, the global hypertension
prevalence was around 22% in 2014 (WHO 2016).  The number
of hypertension adults grew from 594 million in 1975 to 1.13
billion in 2015, with the increment occurring to a great extent in
low- and middle-income countries. These estimates of the global
increment of the number of hypertensive adults are a net impact
of increment due to the growth and ageing of the population
(NCD-RisC 2017). Additionally, various factors are associated with
hypertension including high sodium intake, alcohol consumption,
and physical inactivity (WHO 2020).

Description of the intervention

One of the global targets for non-communicable diseases is to
achieve 25% hypertension control by 2025 (WHO 2016; WHO
2020). In order to lower individual blood pressure in people
with primary hypertension aged 18 and over, there are various
pharmacological classes of antihypertensive drugs available, the
use of which depends on patient age and clinical conditions
(e.g. grade of hypertension, type 2 diabetes mellitus (T2DM))
(NICE 2019; Williams 2018). The major pharmacological classes of
antihypertensive drugs are beta-blockers, thiazide and thiazide-
like diuretics, angiotensin converting enzyme (ACE) inhibitors,
angiotensin II receptor antagonists, and calcium channel blockers.
However, with treatment success comes possible undesirable side
eGects, such as metabolic syndrome, hypokalaemia, metabolic
alkalosis, and ankle oedema (Laurent 2017). Further information
for adverse events was presented elsewhere (Chen 2018; Garjon
2020; Wright 2018).

Medication adherence is a very important factor to achieve
successful treatment outcomes in terms of improving hypertension
control as well as reducing complications of hypertension (WHO
2003). It was estimated that non-adherence to antihypertensive
medications occurs in 10% to 80% of hypertensive patients (Unger
2020). For adult hypertensive patients, the overall non-adherence
to antihypertensive medications was 45.2%, 95% confidence
interval 34.4% to 56.1% (Abegaz 2017). In low- and middle-income
countries, rates of non-adherence to antihypertensive medications
using the Morisky Medication Adherence Scale (MMAS) was 63.4%,
95% confidence interval 38.8% to 87.9% (Nielsen 2017).

Various potential factors associated with non-adherence to
antihypertensive medications have been previously investigated
and presented in the literature. These factors can be classified
according to the five dimensions proposed by the World Health
Organization: social and economic factors, healthcare team and
system-related factors, conditions-related factors, therapy-related
factors, and patient-related factors (WHO 2003). Of these five

dimensions, side eGects of medication is included in the last two
dimensions: therapy-related factors and patient-related factors.

Lifestyle modification approach is the first line of antihypertensive
treatment (Unger 2020). As modifications in lifestyle can enhance
the eGects of antihypertensive treatment, improving adherence
and long-term blood pressure controlling, hypertensive patients
grade 2 or 3 should receive antihypertensive drugs alongside a
healthy lifestyle (NICE 2019; Unger 2020). Lifestyle modifications
include salt reduction, healthy diet and drinks, moderation
of alcohol consumption, weight reduction, smoking cessation,
regular physical activity, reducing stress and inducing mindfulness,
complementary, alternative, or traditional medicines, and reducing
exposure to air pollution and cold temperature (Unger 2020). Of
these lifestyle modifications, Roselle (Hibiscus sabdari�a Linne,
a member of the family Malvacae), also known as red sorrel,
is included in healthy diet and drinks, as well as alternative or
traditional medicines.

Roselle is a tropical plant originally native to India to Malaysia and
widely grown in tropical and subtropical regions around the world,
such as Central and West Africa and South-East Asia. Roselle is also
known as Karkade, Bissap, sour tea, and red tea (Ali 2005; MozaGari-
Khosravi 2009; Riaz 2018; Thiagarajah 2019). It has been used as
traditional culinary (foods, food colouring agents, beverages), as
well as a traditional therapeutic for a number of conditions. For
instance, various parts of Roselle (flower, leaves, calyx, and corolla)
are widely consumed as a beverage in China, Taiwan, and Thailand
as a thirst-quenching drink. The pharmacological evidence of
Roselle, such as antihypertensive, antihyperlipidaemic, anti-
inflammatory, antimicrobial eGect, diuretic, uricosuric eGect and
hyper-uricaemia, treatment of anaemia, have been documented
(Ali 2005; Herrera-Arellano 2004; Riaz 2018; Thiagarajah 2019;
Wright 2007). Consumption of a typical amount of Roselle is
generally considered to be safe for most people (Da-Costa-
Rocha 2014; Hopkins 2013; Riaz 2018). Evidence from animal
and human studies found no changes in liver function (aspartate
aminotransferase (AST) and alanine aminotransferase (ALT) liver
enzymes) and kidney function (blood urea nitrogen and urea).
However, hepatotoxicity was observed with very high doses of
Roselle (300 mg/kg/day over a three-month period) (Hopkins 2013).

How the intervention might work

Roselle is also known as an importance source of nutritional
composition, bioactive compounds, and colouring agents, being
rich in anthocyanins and water-soluble pigments (Da-Costa-Rocha
2014; Jabeur 2017; Wu 2018). The red anthocyanin pigments in the
calyxes are used as food colouring agents (Ali 2005). Anthocyanins
are associated with hypotensive eGects; the direct and indirect
mechanisms of anthocyanins were presented in a previous study
(Amin 2020), which found that anthocyanins reduce synthesis of
vaso-constricting molecules through the inhibition of angiotensin
II converting enzyme, thus preventing vaso-constriction and
hypertension (Amin 2020; Vendrame 2019; Wahabi 2010). A recent
study found an inverse association between dietary anthocyanin
intake of 24 mg/day and blood pressure in adults aged 50 years and
over (Igwe 2019).

Previous studies have investigated the capabilities of Roselle
on blood pressure. Three studies conducted in animals showed
the following results. Mojiminiyi 2007, a study conducted in
hypertensive and normotensive rats, found that an aqueous extract

Roselle for hypertension in adults (Review)
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of the calyx of Roselle possesses antihypertensive, hypotensive,
and negative chronotropic eGects (Roselle was administered as
dissolved in normal saline). Odigie 2003 performed a study
on renovascular hypertensive rats, which suggested that the
aqueous extract of Roselle petal exhibited antihypertensive
and cardioprotective properties. Onyenekwe 1999 reported that
Roselle calyx infusion was found to significantly lower both
systolic and diastolic pressure in spontaneously hypertensive and
normotensive Wistar-Kyoto rats.

In humans, Herrera-Arellano 2007 assessed the eGects of dried
extract of Roselle calyxes on patients with stage I or II hypertension
aged 25 to 61 years. The results showed that the dried extract
of Roselle calyxes decreased blood pressure from 146/98 mmHg
to 130/86 mmHg. The authors concluded that Roselle exerted
important antihypertensive eGectiveness with a wide margin of
tolerability and safety.

Information from a non-Cochrane systematic review, Thavorn
2006, and a mini-review, Ernst 2005, confirmed the modest
antihypertensive eGects observed in the study of Herrera-Arellano
2004 (dry calyx from Roselle significantly decreased both systolic
and diastolic blood pressure of hypertensive patients) and found a
marked eGect (11% reduction) on both systolic and diastolic blood
pressure in patients with moderate essential hypertension (Haji
1999). Wahabi 2010 reported that Roselle appeared to be eGective
in reducing blood pressure when compared with black tea but not
when compared with the ACE inhibitors captopril and lisinopril,
whilst Walton 2016 reported that Roselle appeared to be as eGective
as captopril. It should be noted that the evidence from these studies
was based on diverse populations and comparisons.

Why it is important to do this review

Antihypertensive drugs can cause undesirable side eGects which
may negatively aGect adherence to antihypertensive treatment.
Roselle has demonstrated potential hypotensive eGects due to
its bioactive compounds, anthocyanins, with rare side eGects. In
addition, Roselle may be  included in a healthy diet  as a  lifestyle
modification  that may  improve adherence and long-term blood
pressure control. The eGectiveness of Roselle in treating or lowering
blood pressure has been documented in mixed populations (e.g.
normal and hypertensive patients) and using various comparisons
(e.g. diGerent type of tea, berry). It is therefore necessary to study
the eGect of Roselle (Hibicus sabdari�a Linne) on blood pressure
to determine both its desirable and undesirable eGects because
hypertension is the first and most important modifiable risk factor
for cardiovascular disease. The findings could support the use of
Roselle as an alternative therapy for primary hypertension patients.
This is the first update of a Cochrane Review published in 2010
(Ngamjarus 2010).

O B J E C T I V E S

To determine the eGect of Roselle (Hibicus sabdari�a Linne) on
blood pressure in people with primary hypertension.

M E T H O D S

Criteria for considering studies for this review

Types of studies

All randomised controlled trials (RCTs) comparing the use of any
form of Roselle with placebo or no intervention in participants with
hypertension, with a minimum study duration of 3 weeks and a
maximum study duration of 12 weeks.

Types of participants

Adults (18 years of age or older) who had at least 140 mmHg systolic
blood pressure (SBP) or at least 90 mmHg diastolic blood pressure
(DBP). At least two blood pressure measurements were needed
at baseline to qualify patients as being hypertensive. Pregnant
women were excluded.

Types of interventions

Any form of Roselle compared to placebo or no treatment.

Types of outcome measures

The outcomes of interest are listed below.

Primary outcomes

• Change in trough (13 to 26 hours aLer the dose) and/or peak
(1 to 12 hours aLer the dose) SBP and DBP. If blood pressure
measurements were available at more than one time point
within the acceptable window, we used the means of blood
pressures taken in the 3- to 12-week range.

Secondary outcomes

• Withdrawals due to adverse eGects.

• Change in pulse pressure (mmHg).

• Change in heart rate (beats/minute).

Search methods for identification of studies

Electronic searches

For this update, the Cochrane Hypertension Information Specialist
searched the following databases  without language, publication
year, or publication status restrictions:

• Cochrane Hypertension Specialised Register via the Cochrane
Register of Studies (to 6 August 2021);

• Cochrane Central Register of Controlled Trials (CENTRAL; 2021,
Issue 7) via the Cochrane Register of Studies;

• MEDLINE Ovid (1946 to 5 August 2021);

• Embase Ovid (1974 to 5 August 2021);

• ProQuest Dissertations & Theses Global (to 6 August 2021);

• Web of Science Clarivate (to 7 August 2021);

• Food Science and Technology Abstracts Clarivate (to 7 August
2021);

• US National Institutes of Health Ongoing Trials Register
ClinicalTrials.gov (www.clinicaltrials.gov) (to 6 August 2021);

• World Health Organization International Clinical Trials Registry
Platform (apps.who.int/trialsearch) (to 6 August 2021).

The Information Specialist modelled subject strategies for
databases on the search strategy designed for MEDLINE.

Roselle for hypertension in adults (Review)
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Where appropriate, these were combined with subject strategy
adaptations of the Highly Sensitive Search Strategy designed
by Cochrane for identifying RCTs  (as described in the  Cochrane
Handbook for Systematic Reviews of Interventions) (Higgins 2019).
We present the search strategies for these databases in Appendix 1.

Searching other resources

The Cochrane Hypertension Information Specialist searched
the Hypertension Specialised Register segment (which includes
searches of MEDLINE and Embase for systematic reviews) to
retrieve existing reviews relevant to this systematic review, so that
we could scan their reference lists for additional trials

The first review author (PP) checked the reference lists of relevant
papers and reviews identified, and searched  local and regional
databases using English and/or Thai language without any other
restrictions as follows:

• Google Scholar (searched 8 September 2020);

• Thai Journals Online (ThaiJO) (searched 9 September 2020);

• the digital collection of full-text academic works by faculty
members, researchers, and graduate students of Chulalongkorn
University, Chulalongkorn University Intellectual Repository
(CUIR) (searched 9 September 2020);

• ThaiLIS Digital Collection (TDC) (searched 9 September 2020);

• E-Theses (CMU e-Theses) (searched 9 September 2020);

• OpenGrey (OpenSIGLE) (www.opengrey.eu) (searched 10
September 2020);

• Chinese BioMedical Literature Database (CBM) (searched  11
September 2020);

• Chinese Medical Current Contents (CMCC) (searched 11
September 2020);

• Traditional Chinese Medical Literature Analysis and Retrieval
System (TCMLARS) (searched 11 September 2020);

• China Proceedings of Conference Full-text Database (CNKI) and
Full-text Database of Academic Conferences in China (English
version) (searched 13 September 2020);

• China Medical Academic Conference (CMAC) (searched  14
September 2020);

• Index to Chinese Periodical Literature (searched 14 September
2020);

• Thai Clinical Trials Registry (TCTR) (searched 3 October 2020).

We present the search strategies for these resourcesin Appendix 2.

Data collection and analysis

Selection of studies

We considered predefined eligibility criteria, Ngamjarus 2009,
throughout the process of study selection.

For this update, the Cochrane Hypertension Information Specialist
searched the databases listed in Electronic searches, merged all
of the search results, screened obviously irrelevant records, and
sent us the remaining potentially relevant records. We imported
these records into  Covidence, the number of search results
of each databases, included and excluded studies re-checked
with Mendeley Desktop soLware. Two review authors (PP, FB)
independently screened the titles and abstracts of these records.
Any disagreements were resolved by discussion, or the report/
study(s) was preserved for the next step, full-text assessment. We
retrieved the full-text reports for all potentially relevant records
leL aLer the screening process, and PP and FB independently
assessed the full texts using Covidence soLware (Covidence). Any
disagreements were resolved through discussion or by consulting a
third review author (CN or CS) if necessary. The primary reasons for
the exclusion of studies are provided in Characteristics of excluded
studies.

Regarding the results obtained from searching the resources
listed in Searching other resources, two review authors (PP, CN)
independently screened the titles and abstracts and evaluated
the full texts of all studies deemed potentially relevant.
Any disagreements were resolved by consensus, or with the
involvement of a third review author (CS) where necessary.

The study selection process is illustrated in a PRISMA flow
diagram (Figure 1).
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Figure 1.   study flow diagram.
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Figure 1.   (Continued)

 
Data extraction and management

Using templates for data extraction forms available from Cochrane
Review Groups, we designed a data extraction form specifically
to match the needs of our review. Prior to the data extraction
process, we performed a pilot test of our data extraction form, to
arrive at a standardised data extraction form. The data extraction
form included PICO components, general information (study
date, setting, duration of follow-up period, country, sample size,
funding), baseline characteristics (age, gender, SBP, DBP), inclusion
and exclusion criteria, and risk of bias table.

Two review authors (CN, PP) independently extracted the data
from the included studies. Any disagreements were resolved by
discussion or by consultation with a third review author (CS)
if needed. We contacted the authors of the original study(s) to
provide additional information or clarification where required. We
entered all relevant data into Review Manager 5 (Review Manager
2020). One review author (CN) double-checked the data presented
in the data extraction form against the data entered into the Review
Manager 5 file. The main characteristics of the included studies are
presented in the Characteristics of included studies section.

Assessment of risk of bias in included studies

In accordance with our protocol (Ngamjarus 2009), two review
authors (PP, CN) independently assessed the risk of bias for each

included study based on the recommendations in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011).
The risk of bias tool addresses the following six domains.

• Selection bias (sequence generation and allocation
concealment)

• Performance bias (blinding of participants and personnel)

• Detection bias (blinding of outcome assessment)

• Attrition bias (incomplete outcome data)

• Reporting bias (selective outcome reporting)

• Other bias, if any

We assessed each domain as low, high, or unclear risk of bias.
We provided the supporting information from the included study
together with our comment/judgement in the risk of bias tables.

We recorded the results of the risk of bias assessment in the data
extraction form. Any disagreements were resolved by discussion
or by consultation with a third review author (CS) if necessary.
The risk of bias assessment is presented in the risk of bias tables
(Characteristics of included studies), risk of bias graph (Figure 2),
and risk of bias summary (Figure 3).

 

Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.

Random sequence generation (selection bias)
Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias): All outcomes
Blinding of outcome assessment (detection bias): All outcomes

Incomplete outcome data (attrition bias): All outcomes
Selective reporting (reporting bias)

Other bias

0% 25% 50% 75% 100%

Low risk of bias Unclear risk of bias High risk of bias
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Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Measures of treatment e;ect

For the one dichotomous outcome (withdrawals due to adverse
eGects), we planned to present the treatment eGects as risk ratio
(RR) with 95% confidence intervals (CIs).

For continuous outcomes (change in SBP, DBP, pulse pressure,
heart rate), we expressed the treatment eGect as mean diGerence
(MD) of change with corresponding 95% CIs.

We did not plan to use the standardised mean diGerence (SMD), as
there were no issues related to the use of diGerent scales for our
outcomes of interest.

Unit of analysis issues

In the published protocol (Ngamjarus 2009), we planned to
consider the following components.
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Studies with multiple treatment groups

In the case of studies with multiple treatment groups, we planned
to combine all relevant intervention groups into a single group,
and all relevant control groups into a single control group. We
would follow the methods outlined in Section 6.2.9, Higgins 2021a,
and Section 23.3.2, Higgins 2021b, of the Cochrane Handbook for
Systematic Reviews of Interventions.

Repeated observations on participants

We intended to consider a single time point and analyse only data
at this time point for trials in which it was presented following the
recommendations in Section 6.2.4 of the Cochrane Handbook (Li
2021).

Dealing with missing data

All of the required information was obtained from the included
study, therefore for this update we contacted the principal
investigator of one trial to obtain the publication status of their
study. We noted levels of attrition (dropout rate) for missing
participants.

Assessment of heterogeneity

We did not investigate heterogeneity across studies because there
was only one included study.

If there are suGicient studies in future updates of this review, we will
quantify heterogeneity of treatment eGect amongst the included

studies using a visual examination of the forest plot, the Chi2 test

(P value less than 0.10), and the I2 statistic. We defined an I2 greater
than 50% as indicative of substantial heterogeneity.

Assessment of reporting biases

We originally planned in our protocol to use a funnel plot
and Egger’s test and Egger’s plot to investigate publication bias
(Ngamjarus 2009), employing the Stata program (Stata 2017), if at
least 10 trials were included in a meta-analysis.

Examining publication bias was not possible as there was only one
included study.

Data synthesis

Due to insuGicient data, we were unable to carry out a meta-
analysis.

If more data are available in future updates of this review, we will
apply the random-eGects model to combine the treatment eGect
amongst the studies where there is an absence of considerable

heterogeneity (defined as an I2 greater than 80%). Where meta-
analysis is inappropriate due to the presence of considerable
heterogeneity, we will undertake a narrative synthesis.

Subgroup analysis and investigation of heterogeneity

We did not conduct an investigation of heterogeneity as there was
only one included study.

In future updates of this review where substantial heterogeneity is
identified, we will investigate possible causes for it by undertaking
the following subgroup analyses as prespecified in our protocol
(Ngamjarus 2009).

• Type of Roselle

• Underlying disease of the participants

Sensitivity analysis

We did not conduct sensitivity analysis as there was only one
included study.

In future updates of this review if suGicient data are available, we
will undertake the following sensitivity analyses in order to assess
the robustness of the eGect estimate;

• Removing study(s) at high risk of bias in any of the risk of bias
domains

• Removing study(s) that contribute to high levels of
heterogeneity

• Undertaking fixed-eGect versus random-eGects model

Summary of findings and assessment of the certainty of the
evidence

For this update, two review authors (PP, CN) independently
assessed the certainty of the evidence for the main
outcomes across the included studies using the GRADE
approach (Schünemann 2021), employing GRADEpro GDT soLware
(GRADEpro GDT). Any discrepancies were resolved by discussion.
The GRADE approach considers the following five factors:
study limitations, inconsistency, imprecision, indirectness, and
publication bias. The overall certainty of the evidence for each
outcome is classified as high, moderate, low, or very low. We
presented the main findings of the review in a summary of findings
table, and justified our decisions to downgrade the certainty of the
evidence in footnotes.

R E S U L T S

Description of studies

For details, see Characteristics of included studies; Characteristics
of excluded studies; Characteristics of studies awaiting
classification.

Results of the search

For this update, the Information Specialist performed the searches
of the core databases in August 2021. The search of the electronic
databases identified 1944 records. ALer removal of 1457 duplicates,
487 records were screened by the Information Specialist, of
which 207 were excluded. Two review authors (PP and FB or CN)
performed title and abstract screening of the remaining 280 records
using Covidence (Covidence), excluding 251 records. We retrieved
the full-text articles for the remaining 29 records, of which 26 were
excluded, for the following reasons: wrong participants (8 articles)
(Abubakar 2019; Asgary 2016; Hajifaraji 2018; Jalalyazdi 2019;
Kafeshani 2017; Najarzade 2016; NCT03804801; Pelliccia 2017),
wrong intervention (3 articles) (Boix-Castejon 2017; Boix-Castejon
2021; Marhuenda 2021), wrong participants and intervention (2
articles) (Boix-Castejon 2018; Herranz-Lopez 2019), wrong control
group (8 articles) (Bourqui 2020; Elkafrawy 2020; Nwachukwu
2015; Nwachukwu 2015a; Nwachukwu 2016; Nwachukwu
2017; Xu 2021; Yusni 2020), and trial register of excluded
studies (5 articles) (IRCT201310089662N8; IRCT2014041510826N8;
NCT01682291; NCT02637570; NCT03507023). See Characteristics of
excluded studies.
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We identified three potentially eligible studies that we assessed
as studies awaiting classification (see  Characteristics of studies
awaiting classification), as follows.

• NCT04339283  randomly assigned participants to Roselle or a
water group. We contacted the primary trial author for the
publication status and found that it is under consideration for
publication.

• Al-Anbaki 2021  randomly assigned one study site as a
control group (health awareness lecture on hypertension
management), and took into account clustering in sample
size calculation, therefore we considered this study as cluster-
randomised trial. However, the study provided no information
on adjusting for clustering in the analyses. We planned to
contact the primary trial author for more information (e.g. the
intracluster correlation coeGicient). In the case that the desired
value cannot be obtained, we plan to account for clustering
according to the methods described in Chapter 23 of the
Cochrane Handbook (Higgins 2021b).

• Izadi 2021 randomly assigned participants to Roselle or placebo.
Blood pressure measurements at baseline and aLer study were
likely reported as change in blood pressure. We planned to
contact the primary trial author for baseline blood pressure and
other relevant information.

Our searches of other sources obtained 160 additional records
between 8 September 2020 and 3 October 2020. We identified two
reference lists of relevant papers; one record from tracking of the
trial registration number; three records from ThaiJO; 12 records
from CUIR; nine records from TDC; six records from E-Theses; 100
records from Google Scholar (first 10 pages); five records from
OpenGrey; 21 records from Chinese Dissertation Database; one
record from TCTR; and no records from CMB, CMCC, TCMLARS,
CMAC, and Index to Chinese Periodical Literature.

Two review authors (PP, CN) screened the titles and abstracts of
the 160 records, of which 151 were excluded.  We retrieved the
remaining nine full-text articles, of which eight  were excluded,
as follows: wrong participants (1 article) (Salman 2017), wrong
intervention (2 articles) (Aroonsiriwatana 2010; Wiruttanapornkul
2012), wrong control group (2 articles) (Intarit 2012; Thanasatirakul
2015), aim of study was not to investigate the eGect of Roselle
on blood pressure (1 article) (Hadi 2017), not an RCT (1
article) (Tangkomsaengtong 2020), and an animal study (1 article)
(Bunbupha 2018). See Characteristics of excluded studies.

We included one RCT in the review with a total of 60 participants
(Sarbini 2019). See  Characteristics of included studies. The study
selection process was shown in Figure 1.

Included studies

See Characteristics of included studies.

For this update, one RCT with a two-arm, parallel-group design
fulfilled the inclusion criteria (Sarbini 2019). The follow-up duration
was eight weeks. The study was conducted in Yogyakarta, Indonesia
between 2018 to 2019. The study reported the outcomes of interest
at a single time point, and completely reported the number of
participants, mean and standard deviation (SD) of changes in
SBP and DBP. There were no issues related to multiple treatment
groups, repeated observations on participants, or missing data.

Study setting and participants

All participants were outpatients at public health centres in
Yogyakarta. A total of 60 participants (both males and females) were
randomly assigned to either Roselle or placebo. Most participants
were elderly (50 years and older), and all had type 2 diabetes
mellitus (T2DM) (average duration of 7 years or more), fasting blood
sugar level of 151.11 mg/dL, fasting insulin level of 12.19 μIU/mL,
and homeostasis model assessment-insulin resistance (HOMA-IR)

of 2.38. The average body mass index (BMI) was above 25 kg/m2.

The average age of participants was 54.08 years (SD 5.89) and 56.14
years (SD 5.11) in the Roselle and placebo groups, respectively.
At baseline, the average SBP (mmHg) of participants was 188
(SD 143.54) and 146.80 (SD 20), and the average DBP (mmHg) of
participants was 79.14 (SD 8.24) and 81.47 (SD 9.71) in the Roselle
and placebo groups, respectively.

Intervention

Participants in the intervention group received two capsules a day
aLer meals (morning or evening) for eight weeks; each capsule
contains 50 mg of pure extract Roselle. Therefore, the total pure
extract Roselle dosage was 5600 mg. for each participants.

Control

Participants in the control group received placebo capsules (500
mg lactose) and consumed the same amount of capsules under the
same direction as the intervention group.

Outcomes

Sarbini 2019 reported the primary outcome of this review, that is
changes in SBP and DBP. Blood pressure (mmHg) was measured
using a stethoscope and mercury sphygmomanometer (Omron
brand); the average of three times blood pressure value was
reported: at baseline, at the end of study visit, and changes.
Sarbini 2019 reported change-from-baseline outcomes calculated
by end measurement minus baseline measurement. There was
no information of the secondary outcomes of this review, that is
withdrawals due to adverse eGects, change in pulse pressure, and
change in heart rate.

Additional outcomes reported in Sarbini 2019 were physical
activities, food intakes, nutritional status, blood glucose level,
insulin resistance, and compliance of capsule intake of each
participant, assessed using participant-recorded diary data (see
Characteristics of included studies).

Excluded studies

See Characteristics of excluded studies.

No studies met our inclusion criteria in the previous version of this
review. However, one study was assessed as awaiting classification
(McKay 2008), which was in the process of publishing the full
article. For this update, we retrieved the full text for this study
(McKay 2010), and two review authors (PP, CN) independently
assessed eligibility of the study for inclusion in the review. We
excluded this study because both the baseline SBP and DBP of
participants did not meet our inclusion criteria (wrong participants)
(see Characteristics of excluded studies).

For this update, we excluded a total of 27 studies, 19 identified from
searching the electronic databases and 8 identified from searching
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other resources. The reasons for exclusion are provided in Results
of the search and Characteristics of excluded studies.

Risk of bias in included studies

Review authors’ judgements for each risk of bias domain for the
included study are presented in Characteristics of included studies;
summaries of risk of bias are provided in Figure 2 and Figure 3
(Sarbini 2019).

Allocation

Selection bias (sequence generation and allocation
concealment)

Sarbini 2019 used a permuted block design with a computer
random number generator. The randomisation was performed by
randomisation team which acted as the central randomisation
oGice. We therefore assessed Sarbini 2019 as having low risk of bias
for sequence generation and allocation concealment.

Blinding

Performance bias (blinding of participants and personnel)

The capsules in both the intervention and control groups were
identical in appearance (shape, size, colour), taste, and capsule
container bottles, therefore the participants were unlikely to be
aware of which one they received.

In addition, Sarbini 2019 declared that the researchers,
participants, and laboratory analysts were unaware of the
interventions provided. We therefore assessed Sarbini 2019 as
having low risk of bias for blinding of participants and personnel.

Detection bias (blinding outcome assessment)

As mentioned above, the researchers, participants, and laboratory
analysts were unaware of the interventions provided. It is unlikely
that the blinding could have been broken. We therefore assessed
Sarbini 2019 as having low risk of bias for blinding of outcome
assessment.

Incomplete outcome data

Eight participants were lost to follow-up; the overall dropout rate
was 13.4%. There was an imbalance of dropouts across groups, with
20% dropout in the intervention group versus 6.6% in the control
group. No reason for dropout was mentioned for one withdrawal
in the intervention group. We therefore assessed Sarbini 2019 as
having high risk of bias for incomplete outcome data.

Selective reporting

The study protocol for Sarbini 2019 was not available. All of the
outcomes specified in the Methods section of the study have been
reported; however, adverse eGects was not an outcome of interest
for this study. In order to investigate the eGectiveness of Roselle as
a treatment for hypertension, it is important to consider adverse
eGects. We therefore assessed Sarbini 2019 as having high risk of
bias for selective outcome reporting.

Other potential sources of bias

An other potential source of bias was baseline imbalance between
groups (Sarbini 2019). At baseline, the average SBP of participants
in the Roselle group (grade II hypertension) was higher than
the control group (grade I hypertension); the classification

of hypertension based on the 2020 International Society of
Hypertension Global Hypertension Practice Guidelines (Unger
2020). We therefore assessed Sarbini 2019 as having high risk of
other bias.

E;ects of interventions

See: Summary of findings 1 Roselle extract compared to placebo
for hypertension in adults

See Summary of findings 1.

Comparison: Roselle extract versus placebo

Primary outcome

Change in blood pressure at eight weeks

One RCT investigated the eGect of consuming Roselle capsules
versus placebo (lactose), and reported baseline measurement, end
measurement, and change-from-baseline outcomes, calculated
by end measurement minus baseline measurement (Sarbini
2019). Three blood pressure measurements were taken using a
stethoscope and mercury sphygmomanometer (Omron brand)
before and aLer the interventions; the authors of the original study
calculated the mean blood pressure.

For SBP, the eGect size calculated was not statistically significant.
The mean diGerence of change in SBP was 1.65, 95% confidence
interval (CI) −7.89 to 11.19 mmHg, 52 participants, very low-
certainty evidence, Analysis 1.1. We noted a large amount of
variation, coeGicient of variation > 300% for both groups. This result
should be interpreted with caution (Summary of findings 1).

• Roselle group: baseline SBP mean 188 (SD 143.54) mmHg, end
SBP mean 139.5 (SD 18.27) mmHg, 24 participants.

• Control group: baseline SBP mean 146.8 (SD 20.0) mmHg, end
SBP mean 141.11 (SD 20.63) mmHg, 28 participants.

For DBP, the eGect size calculated was not statistically significant.
The mean diGerence of change in DBP was 4.60, 95% CI −1.38 to
10.58 mmHg, 52 participants, very low-certainty evidence, Analysis
1.2. We noted a large amount of variation, coeGicient of variation
> 270% for both groups. This result should be interpreted with
caution (Summary of findings 1).

• Roselle group: baseline SBP mean 79.14 (SD 8.24) mmHg, end
SBP mean 83.87 (SD 10.68) mmHg, 24 participants.

• Control group: baseline SBP mean 81.47 (SD 9.71) mmHg, end
SBP mean 81.61 (SD 8.29) mmHg, 28 participants.

Secondary outcomes

Withdrawals due to adverse e;ects

This outcome was not reported in the included study.

Change in pulse pressure (mmHg)

This outcome was not reported in the included study.

Change in heart rate (beats/min)

This outcome was not reported in the included study.
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Subgroup analysis

We performed no subgroup analyses due to an insuGicient number
of included studies.

Sensitivity analysis

We were unable to test the robustness of the overall treatment
eGect as only one study was included in the review.

Publication and small-study bias

We were not able to draw funnel plots due to an insuGicient number
of included studies.

D I S C U S S I O N

Summary of main results

This first update of the review included one RCT that examined the
eGect of Roselle extract capsules versus placebo in 52 adults with
T2DM. Currently, the available evidence is insuGicient to determine
the use of Roselle extract (total dose of 5600 mg) for controlling
or lowering blood pressure in hypertensive patients with T2DM
compared to placebo (lactose) at eight weeks (very low-certainty
evidence).

There was no reporting of the review secondary outcomes:
withdrawals due to adverse eGects, change in pulse pressure, and
change in heart rate.

For a future update of this review, we will determine whether one
study assessed as awaiting classification that is currently under
consideration for publication meets the inclusion criteria of the
review.

Overall completeness and applicability of evidence

We included only one RCT in the review, which involved a small
number of participants, most of whom were elderly (at least 50
years old), and all of whom had T2DM. The applicability of the
evidence in this review is therefore limited due to the lack of
variation in the characteristics of participants, the lack of variation
in the use of Roselle (forms, dosages, timing of Roselle; short- or
long-term use), and the lack of data for the secondary outcomes
of the review. In addition, the evidence in this review came from a
single study with few participants.

Quality of the evidence

We assessed the one included study to have low risk of bias
for sequence generation, allocation concealment, blinding of
participants and personnel, and blinding outcome assessment.
Conversely, we judged the study to have high risk of bias
for incomplete outcome data, selective outcome reporting, and
imbalance in baseline characteristics.

The true eGect is likely to be substantially diGerent from the
estimate of eGect of the primary outcomes, as the certainty of the
evidence based on the GRADE approach was very low for mean
diGerence of change in SBP and DBP.

Of five factors that can reduce the certainty of the evidence,
we downgraded three levels for limitations in study design
as mentioned above. Data were insuGicient to undertake an
assessment of inconsistency and publication bias. Additionally, we

downgraded two levels for imprecision due to (i) the small numbers
of participants, as the total number of participants was fewer than
400, and (ii) wide confidence intervals; consideration of minimally
important diGerence at 5 mmHg. Finally, we downgraded one level
for indirectness, as the evidence was specific to participants aged
50 years and older.

Potential biases in the review process

In order to minimise potential bias, we conducted this review in
accordance with a predefined protocol and the Cochrane Handbook
for Systematic Reviews of Interventions.

Because the original content is out of date and the
protocol was published in 2009, we revised the Background
and methodologies (Assessment of heterogeneity, Assessment
of reporting biases, Data synthesis, Subgroup analysis and
investigation of heterogeneity, Sensitivity analysis), and performed
a GRADE assessment of the certainty of the evidence. We reported
all changes in the DiGerences between protocol and review section.

We attempted to minimise the risk of publication bias by
performing a comprehensive search to identify all relevant trials in
all languages, without date or publication status restrictions.
The Cochrane Hypertension Information Specialist and Assistant
Managing Editor undertook the systematic search process for
the electronic databases. We also searched trial registers for
unpublished or ongoing trials. We attempted to obtain additional
relevant data by closely checking the reference lists of relevant
articles identified, searching for grey literature, as well as searching
the local and regional Chinese and Thai databases.

We applied rigorous processes for study selection, data extraction,
and risk of bias and certainty of evidence assessment. We
organised all search results using Mendeley Desktop,  re-checked
them with Covidence, and standardised our data extraction form by
performing a pilot test.

However, the performance of the initial screening of the records
identified from the search of the electronic databases by the
Information Specialist could have introduced selection bias.

Agreements and disagreements with other studies or
reviews

To our knowledge, there are no systematic reviews of RCTs that
have addressed the research question posed in this review.

There are six potentially relevant non-Cochrane systematic reviews
(Adeola 2019; Najafpour 2020; Serban 2015; Wahabi 2010; Walton
2016; Zhang 2020). These reviews investigated the eGect of Roselle
on blood pressure, glycaemic status (fasting plasma glucose), or
metabolic syndrome. We tracked all included studies of these six
reviews and found that some of them were not RCTs, and all were
outside the scope of our study.

In addition, we found one comprehensive review that assessed
the eGectiveness of Roselle as a treatment for hypertension and
hyperlipidaemia in humans and animals by searching the evidence
up to November 2012 (Hopkins 2013). With regard to human
studies, five RCTs were included in Hopkins 2013, all of which we
excluded in our review.
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A U T H O R S '   C O N C L U S I O N S

Implications for practice

The available evidence regarding the eGectiveness and safety
of Roselle for hypertensive adults compared to placebo or no
treatment is very uncertain and did not permit the drawing of any
conclusions.

Implications for research

There is a need for well-conducted randomised controlled trials
(RCTs) investigating the eGectiveness of Roselle compared to
placebo on controlling or lowering blood pressure in hypertensive
patients, that evaluate both short- and long-term administration
of treatment. Future studies should provide information regarding

preparation of Roselle, and report findings according to the
CONSORT Statement. In addition, future RCTs need to be well-
planned for investigating and reporting adverse events of Roselle.
The current evidence is limited to adults with an average age of 55.2
years; there is a need for future RCTs to investigate adults with an
age range of 18 to 60 years.
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Characteristics of included studies [ordered by study ID]

 

Study characteristics

Methods Study design: individually randomised controlled trial; parallel-group design
Study dates: 2018 to 2019
Setting: 5 public health centres in Yogyakarta, Indonesia

Length of intervention: 8 weeks
Duration of follow-up periods: weekly evaluation of outcomes

Country: Indonesia

Preparation methods of Roselle: no information

Participants Sample size: randomised 60 (intervention 30, control 30); at the end of study 52 (intervention 24, con-
trol 28)
Baseline characteristics
Age (years):

• Placebo: mean 56.14, SD 5.11, n = 28

• Roselle: mean 54.08, SD 5.89, n = 24

Gender (M/F)

• Placebo: 5/23

• Roselle: 7/17

Baseline SBP (mmHg):

• Placebo: mean 146.80, SD 20, n = 28

• Roselle: mean 188, SD 143.54, n = 24

Baseline DBP (mmHg):

• Placebo: mean 81.47, SD 9.71, n = 28

• Roselle: mean 79.14, SD 8.24, n = 24

Inclusion criteria:

T2DM patients with fasting blood glucose levels ≥ 126 mg/dL or random blood glucose level ≥ 200 mg/
dL, willing to be sample by signing informed consent, able to communicate well, T2DM patients with-
out kidney complication and heart disease, T2DM patients ranged between 35 and 65 years, and con-
suming the same drugs with the type, dose/amount, and frequency until the study was completed.
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Exclusion criteria:

• Pregnant and nursing patients.

• Participants were not included in data processing and analysis (withdrawal criteria) if mortality oc-
curred during the study, those withdrawing during data collection, participant compliance consuming
Roselle capsules < 20% during the study, suffering from infections and abscesses, increase in diabetes
medications (dosage and frequency) during the study, consuming herbal tea or herbal medicine, and
participant defying the study protocols.

• Participants who experienced digestive or kidney disorders during the study were excluded.

Interventions Intervention:

Pure Roselle extract of 50 mg, twice a day for 8 weeks; total dose of 5600 mg

(The extract dose added in capsules was 10% of the weight of 500 mg; each capsule contains 50 mg of
pure extract Roselle)

Comparison:

Placebo capsules (500 mg lactose)

Notes:

Both study groups consumed 2 capsules a day after meals (morning and evening) for 8 weeks.

Each participant was given a diary containing a record of compliance with capsule consumption, the
remaining capsules, reasons for not consuming capsules, and a record of complaints during capsule
consumption in which they were to write every day.

During the study, samples were not permitted to take supplements or other herbal medicines.

Outcomes The following outcomes were reported both at baseline and after the interventions, and change-from-
baseline (calculated by end measurement minus baseline measurement);

• Blood pressure value (SBP, DBP) was measured three times using a stethoscope and mercury sphyg-
momanometer (Omron brand) then average those measurements; unit: mmHg.

• Fasting blood glucose level; unit: mg/dL.

• Fasting insulin level; unit: μIU/mL.

• Blood glucose level was measured using the glucose oxidase-para amino phenazone (GOD-PAP)
method; mg/dL.

• Insulin resistance was determined using the homeostasis model assessment-insulin resistance
(HOMA-IR) index; high value indicates significant insulin resistance.

Notes Ethical considerations: Universitas Gajah Mada Faculty of Medicine, Public Health and Nursing Research
Ethics Commission to obtain Ethical Clearance with Ref: KE FK/00995/EC/2018.

Funding: Education fund management agency of the Republic of Indonesia’s Finance Minister, Gadjah
Mada University, and Universitas Muhammadiyah Surakarta.

Trial authors contacted for additional data: No

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk “The study design used double-blinded & placebo-controlled randomized clin-
ical trial with intervention (placebo and Rosella) for 8 weeks.”

“This study used experimental design with a double-blinded & placebo-con-
trolled randomized clinical trial (RCT) design conducted in 2018-2019 with to-
tal participants of 60 T2DM outpatients.”
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“Samples were randomly divided based on permuted block randomization
by computer using 4 random numbers consisting of 2 (two) groups, the group
that received Rosella capsules and the group with no Rosella prescription but
received placebo capsules (500 mg lactose). The samples were selected by
convenience sampling technique from affordable population by dividing it in-
to 2 groups (control and Rosella groups) and then drawing for each group di-
vision. Randomization was performed by PT Liza Herbal International and the
randomization team.”

Comment: the random sequence was computer generated

Allocation concealment
(selection bias)

Low risk “Samples were randomly divided based on permuted block randomization
by computer using 4 random numbers consisting of 2 (two) groups, the group
that received Rosella capsules and the group with no Rosella prescription but
received placebo capsules (500 mg lactose). The samples were selected by
convenience sampling technique from affordable population by dividing it in-
to 2 groups (control and Rosella groups) and then drawing for each group di-
vision. Randomization was performed by PT Liza Herbal International and the
randomization team.”

Comment: "PT Liza Herbal International and the randomization team" acted as
the central randomisation office, therefore the allocation sequence was con-
cealed to staG

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk “Researchers, samples and laboratory analysts of the study outcomes were
completely unaware of the interventions provided. Rosella and placebo cap-
sules were made in an identical shape, size, color, taste, and bottle package.”

Comment: unlikely that the blinding could have been broken

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk “Researchers, samples and laboratory analysts of the study outcomes were
completely unaware of the interventions provided. Rosella and placebo cap-
sules were made in an identical shape, size, color, taste, and bottle package.”

Comment: unlikely that the blinding could have been broken

Incomplete outcome data
(attrition bias)
All outcomes

High risk “In the intervention, 60 samples fulfilled the inclusion and exclusion criteria
included in the clinical trial, 30 samples for control group and 30 samples for
Rosella group.

Before the intervention was given, 3 samples withdrew after taking blood for
the baseline, 2 samples from the control group and 1 sample from intervention
group so there was total of 57 samples received the intervention. The with-
drawal reasons were due to family members’ permission issues, abundant
medicine consumption and out of town for a long time.

At the time of data analysis, only there were 52 participants could be analyzed
because percentage of compliance with the intervention capsules below 80%
(n = 3) and changing in the type and dose of hypoglycemic drugs consumed
before the study was completed (n = 1)”

Comment:

• Overall dropout rate = 13.4% (8/60) with unequal numbers of dropouts be-
tween arms (intervention 20% versus control 6.6%)

• A total of 57 participants received the intervention; 52 participants were
analysed (5 withdrawals). No reason provided for 1 withdrawal in the inter-
vention group.

Selective reporting (re-
porting bias)

High risk Comment: the study protocol is not available.
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All of the study’s outcomes specified in the methods have been reported; how-
ever, adverse effects was not an outcome of interest for this study.

Other bias High risk Comment: imbalance in participant characteristics at baseline

• Roselle group: mean SBP at baseline was 188 (Grade II hypertension (> 160
mmHg)).* Note: high variability; SD 143.54, coefficient of variation 76.4%.

• Placebo group: mean SBP at baseline was 146.8 (Grade I hypertension (140
to 159 mmHg)).*

*2020 International Society of Hypertension Global Hypertension Practice Guide-
lines (Unger 2020)

Sarbini 2019  (Continued)

DBP: diastolic blood pressure
SBP: systolic blood pressure
SD: standard deviation
T2DM: type 2 diabetes mellitus
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Abubakar 2019 Participants had SBP < 140 mmHg and DBP < 90 mmHg at baseline.

Aroonsiriwatana 2010 Intervention was a combination of Roselle and Stevia.

Asgary 2016 Participants had SBP < 140 mmHg and DBP < 90 mmHg at baseline.

Boix-Castejon 2017 Intervention was MetabolAids dietary ingredient (Lippia citriodora extract + Hibiscus sabdariffa ex-
tract).

Boix-Castejon 2018 Intervention was a combination of Hibiscus sabdariffa and Lippia citriodora; participants had SBP <
140 mmHg and DBP < 90 mmHg at baseline.

Boix-Castejon 2021 Intervention was a combination of Hibiscus sabdariffa and Lippia citriodora.

Bourqui 2020 No inactive substance (5-arm study: Roselle (tablet or brew), Combretum micranthum - kinkeliba
(tablet or brew), captopril)

Bunbupha 2018 Animal study; rat

Elkafrawy 2020 No inactive substance (3-arm study: Roselle (low or high dose), captopril)

Hadi 2017 Study aimed to investigate the effect on oxidative stress reduction and serum muscle damage fac-
tors in soccer players.

No information on SBP and DBP, as they were not the outcomes of interest for this study.

Hajifaraji 2018 Study aimed to investigate the effect on polygenic dyslipidaemia. No information for SBP and DBP,
as they were not the outcomes of interest for this study.

Herranz-Lopez 2019 Intervention was a combination of polyphenolic extracts from Lippia citriodora L. and Hibiscus sab-
dariffa L.; participants had SBP < 140 mmHg and DBP < 90 mmHg at baseline.

Intarit 2012 Control group received simvastatin.
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Study Reason for exclusion

IRCT201310089662N8 Trial registration information of Asgary 2016

IRCT2014041510826N8 Trial registration information of Najarzade 2016

Jalalyazdi 2019 Participants had SBP < 140 mmHg and DBP < 90 mmHg at baseline.

Kafeshani 2017 Participants had SBP < 140 mmHg and DBP < 90 mmHg at baseline.

Marhuenda 2021 Intervention was a combination of Hibiscus sabdariffa and Lippia citriodora.

McKay 2008 Trial registration information of McKay 2010

McKay 2010 Participants had SBP < 140 mmHg and DBP < 90 mmHg at baseline.

Najarzade 2016 Participants had SBP < 140 mmHg and DBP < 90 mmHg at baseline; Persian language, Google
translation.

NCT01682291 Trial registration information of Pelliccia 2017

NCT02637570 Trial registration information of Hadi 2017

NCT03507023 Trial registration information of Herranz-Lopez 2019

NCT03804801 Inclusion criteria: SBP 120 to 139 mmHg, DBP 80 to 89 mmHg (information presented in ClinicalTri-
als.gov)

Nwachukwu 2015 Comparison group was black currant infusion.

Nwachukwu 2015a Comparison group was black currant infusion.

Nwachukwu 2016 Comparison group was black currant infusion.

Nwachukwu 2017 Comparison group was black currant infusion.

Pelliccia 2017 Participants had SBP < 140 mmHg and DBP < 90 mmHg at baseline.

Salman 2017 Participants had SBP < 140 mmHg and DBP < 90 mmHg at baseline.

Tangkomsaengtong 2020 Not a randomised controlled trial, no control group

Thanasatirakul 2015 Comparison group was Caesalpinia sappan L. and Garcinia cowa Roxb.

(Evidence of potential pharmacological properties of Caesalpinia sappan L: improve blood circula-
tion, treatment of blood pressure, Nirmal 2015)

Wiruttanapornkul 2012 Intervention was Roselle and Stevia.

Xu 2021 Intervention was anthocyanin purified from bilberry (Vaccinium myrtillus) and black currant (Ribes
nigrum).

Yusni 2020 Comparison group was antihypertensive and antidiabetic drugs.

DBP: diastolic blood pressure
SBP: systolic blood pressure
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Characteristics of studies awaiting classification [ordered by study ID]

 

Methods Cluster-randomised controlled trial (a multicentric comparative pilot intervention)

Participants All participants with uncontrolled hypertension registered in the participating health centres were
encouraged to join the pilot intervention if the following criteria were met.

Inclusion criteria:

• Age > 18 years

• SBP >= 140 mmHg and/or DBP >= 90 mmHg, with or without ongoing antihypertensive medication

• No evidence of cardiovascular, renal, or retinal complication

Exclusion criteria:

• Hypertensive crisis requiring urgent medication

• Overt kidney failure (serum creatinine > 1.4 mg/dL)

• Pregnant or lactating women (excluded on principle, although there is no evidence of any prob-
lems encountered with the tested food product)

• Previous adverse reaction to HS.

Interventions Intervention:

Bags of HS calyxes (10 g per day) and health awareness lecture on hypertension management (rec-
ommending reduction of sodium intake, physical activity, etc.)

Control:

Health awareness lecture on hypertension management (recommending reduction of sodium in-
take, physical activity, etc.)

Outcomes Primary outcomes:

• SBP and DBP change after 6 weeks

• Proportion of participants reaching target blood pressure (<140/90 mmHg) after 6 weeks

• Percentage of participants for whom the SBP change was clinically significant (defined as a de-
crease of at least 10 mmHg)

Secondary outcomes:

• Adverse events (any new symptoms, plausibility of a causal link)

• Interaction with other medication, plausibility of a causal link

• Need to increase HS dosage during follow-up

Notes Location: 4 health centres located in 3 regions in the centre and north of Iraq
Funding: Antenna Foundation funded this programme.

Al-Anbaki 2021 

 
 

Methods RCT

Participants Inclusion criteria:

• Patients with nonalcoholic fatty liver disease, 20 to 55 years of age, BMI greater than 25 and less

than 40 kg/m2, lack of history of alcohol consumption and no evidence of any other acute and
chronic disorders of the liver (hepatitis B, C, etc.), biliary disease, autoimmune diseases, cancer,
and inherited disorders affecting the liver were included.
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Exclusion criteria:

• Any allergic reaction to sour tea supplement, use of antioxidant drugs or any other supple-
ments/drugs that could interfere with the study objectives during the intervention or 3 months
before the intervention, weight loss of more than 10% during the study period, breastfeeding or
pregnancy, and irregular use of the capsules (consuming less than 80% of capsules delivered to
participants during the study).

Interventions Intervention:

1 capsule of sour tea powder (450 mg capsule containing at least 250 mg of anthocyanin) for 8
weeks

Control:

1 placebo capsule (pure microcrystalline cellulose) for 8 weeks

Outcomes Primary outcomes:

• Biochemical indices (blood lipids, serum total antioxidant capacity, and liver enzymes)

• Blood pressure

Secondary outcomes:

Anthropometric indices (means of body weight, BMI, and waist circumferences)

Notes Location: Khorshid Hospital in Isfahan, Iran
Funding: Isfahan University of Medical Sciences
Iranian Registry of Clinical Trials: IRCT20140208016529N3

Izadi 2021  (Continued)

 
 

Methods RCT (open-label)

Participants Inclusion criteria:

• Adults 18 to 40 years old

• Healthy volunteers only

• Not on any medications or herbs

• No disease condition

• Females not pregnant

• Non-smokers

Exclusion criteria:

• Below 18 or above 40 years of age

• Presence of chronic disease

• On medications

• Pregnant females

Interventions Intervention:

Standardised Hibiscus sabdariffa tea: 300 mL of freshly prepared standardised Hibiscus sabdariffa
tea (containing 102.49 mg/L of total monomeric anthocyanin) is administered daily to participants
for 28 days.

Control:

NCT04339283 
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No intervention: water 300 mL of distilled water is administered to participants daily for 28 days.

Outcomes Primary outcomes:

• Change from baseline systolic blood pressure and diastolic blood pressure on the 14th day (Time
Frame: 14 days)

• Change from baseline systolic blood pressure and diastolic blood pressure on the 28th day (Time
Frame: 28 days)

• Change from baseline fasting blood glucose level on the 14th day (Time Frame: 14 days)

• Change from baseline fasting blood glucose level on the 28th day (Time Frame: 28 days)

• Change from baseline total serum cholesterol on the 14th day (Time Frame: 14 days)

• Change from baseline total serum cholesterol on the 28th day (Time Frame: 28 days)

• Change from baseline triglyceride on the 14th day (Time Frame: 14 days)

• Change from baseline triglyceride on the 28th day (Time Frame: 28 days)

• Change from baseline high-density lipoprotein cholesterol on the 14th day (Time Frame: 14 days)

• Change from baseline high-density lipoprotein cholesterol on the 28th day (Time Frame: 28 days)

• Change from baseline low-density lipoprotein cholesterol on the 14th day (Time Frame: 14 days)

• Change from baseline low-density lipoprotein cholesterol on the 28th day (Time Frame: 28 days)

• Change from baseline alanine aminotransferase on the 14th day (Time Frame: 14 days)

• Change from baseline alanine aminotransferase on the 28th day (Time Frame: 28 days)

• Change from baseline aspartate aminotransferase on the 14th day (Time Frame: 14 days)

• Change from baseline aspartate aminotransferase on the 28th day (Time Frame: 28 days)

• Change from baseline blood urea nitrogen on the 14th day (Time Frame: 14 days)

• Change from baseline blood urea nitrogen on the 28th day (Time Frame: 28 days)

• Change from baseline serum creatinine on the 14th day (Time Frame: 14 days)

• Change from baseline serum creatinine on the 28th day (Time Frame: 28 days)

• Change from baseline albumin on the 14th day (Time Frame: 14 days)

• Change from baseline albumin on the 28th day (Time Frame: 28 days)

• Change from baseline haematocrit on the 14th day (Time Frame: 14 days)

• Change from baseline haematocrit on the 28th day (Time Frame: 28 days)

• Change from baseline haemoglobin on the 14th day (Time Frame: 14 days)

• Change from baseline haemoglobin on the 28th day (Time Frame: 28 days)

• Change from baseline white blood cell count on the 14th day (Time Frame: 14 days)

• Change from baseline white blood cell count on the 28th day (Time Frame: 28 days)

• Change from baseline total protein on the 14th day (Time Frame: 14 days)

• Change from baseline total protein on the 28th day (Time Frame: 28 days)

• Change from baseline pulse on the 14th day (Time Frame: 14 days)

• Change from baseline pulse on the 28th day (Time Frame: 28 days)

Secondary outcomes:

• Change from baseline body mass index on the 14th day (Time Frame: 14 day)

• Change from baseline body mass index on the 28th day (Time Frame: 28 day)

Notes Source: clinicaltrials.gov/ct2/show/NCT04339283

Locations: Nigeria, Department of Clinical Pharmacy Laboratory, University of Ibadan Ibadan, Oyo,
Nigeria, 200284

Sponsors and Collaborators: University of Ibadan

Principal Investigator: Segun J Showande, PhD, University of Ibadan

ClinicalTrials.gov Identifier: NCT04339283

Other Study ID Numbers: Hibiscus-tea Study

NCT04339283  (Continued)
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First Posted: 9 April 2020

Last Update Posted: 9 April 2020

Last Verified: April 2020

Trial authors contacted for additional data: Yes (Date: 2 October 2020)
Reply received: 2 October 2020. This study is currently under consideration for publication.

NCT04339283  (Continued)

BMI: body mass index
DBP: diastolic blood pressure
HS: Hibiscus sabdari�a
SBP: systolic blood pressure
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Comparison 1.   Roselle extract versus placebo

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Change in systolic blood pressure
(mmHg) at week 8

1   Mean Difference (IV, Fixed,
95% CI)

Totals not select-
ed

1.2 Change in diastolic blood pressure
(mmHg) at week 8

1   Mean Difference (IV, Fixed,
95% CI)

Totals not select-
ed

 
 

Analysis 1.1.   Comparison 1: Roselle extract versus placebo,
Outcome 1: Change in systolic blood pressure (mmHg) at week 8

Study or Subgroup

Sarbini 2019

Roselle
Mean

-4.04

SD

17.69

Total

24

Placebo
Mean

-5.69

SD

17.28

Total

28

Mean Difference
IV, Fixed, 95% CI

1.65 [-7.89 , 11.19]

Mean Difference
IV, Fixed, 95% CI

-100 -50 0 50 100
Favours Roselle Favours Placebo

 
 

Analysis 1.2.   Comparison 1: Roselle extract versus placebo,
Outcome 2: Change in diastolic blood pressure (mmHg) at week 8

Study or Subgroup

Sarbini 2019

Roselle
Mean

4.73

SD

12.77

Total

24

Placebo
Mean

0.13

SD

8.4

Total

28

Mean Difference
IV, Fixed, 95% CI

4.60 [-1.38 , 10.58]

Mean Difference
IV, Fixed, 95% CI

-100 -50 0 50 100
Favours Roselle Favours Placebo
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A P P E N D I C E S

Appendix 1. Search strategies

(1.1) Database: Ovid MEDLINE(R) ALL <1946 to August 04, 2021>
Search Date: 5 August 2021
--------------------------------------------------------------------------------
1     hibiscus/
2     (hibiscus$ or rosella or roselle or ambary or anthocyanin$ or burao or chemparathampoo or erragogu or esculetin or gogu or karkad$
or kenaf or sorrel or red tea or sabdarifa or sabdariGa or sour tea or tellagogu or zobo).mp.
3     or/1-2
4     hypertension/
5     essential hypertension/
6     (antihypertens$ or hypertens$ or prehypertens$).tw,kf.
7     exp blood pressure/
8     (blood pressure or bloodpressure).tw,kf.
9     ((arterial or diastolic or systolic) adj pressure).tw,kf.
10     or/4-9
11     randomized controlled trial.pt.
12     controlled clinical trial.pt.
13     randomized.ab.
14     placebo.ab.
15     dt.fs.
16     randomly.ab.
17     trial.ab.
18     groups.ab.
19     or/11-18
20     animals/ not (humans/ and animals/)
21     19 not 20
22     3 and 10 and 21

(1.2) Database: Cochrane Hypertension Specialised Register via Cochrane Register of Studies                                                                   
                                                                                                    

Search Date: 6 August 2021
--------------------------------------------------------------------------------
#1 hibiscus* AND INSEGMENT
#2 (ambary OR anthocyanin* OR burao OR chemparathampoo OR erragogu OR esculetin OR gogu OR karkad* OR kenaf OR red tea OR
rosella OR roselle OR sabdarifa OR sabdariGa OR sorrel OR sour tea OR tellagogu OR zobo) AND INSEGMENT
#3 (#1 OR #2)
#4 RCT:DE AND INSEGMENT
#5 Review:ODE AND INSEGMENT
#6 (#4 OR #5)
#7 #3 AND #6

(1.3) Database: Cochrane Central Register of Controlled Trials (Issue 7, 2021) via Cochrane Register of Studies                                     
                                                                                              

Search Date: 5 August 2021
--------------------------------------------------------------------------------
#1 hibiscus* AND CENTRAL:TARGET
#2 (ambary OR anthocyanin* OR burao OR chemparathampoo OR erragogu OR esculetin OR gogu OR karkad* OR kenaf OR red tea OR
rosella OR roselle OR sabdarifa OR sabdariGa OR sorrel OR sour tea OR tellagogu OR zobo) AND CENTRAL:TARGET
#3 (#1 OR #2)
#4 MESH DESCRIPTOR Hypertension AND CENTRAL:TARGET
#5 MESH DESCRIPTOR Essential Hypertension AND CENTRAL:TARGET
#6 (antihypertens* OR hypertens* OR prehypertens*) AND CENTRAL:TARGET
#7 MESH DESCRIPTOR Blood Pressure EXPLODE ALL AND CENTRAL:TARGET
#8 (blood pressur* OR bloodpressur*) AND CENTRAL:TARGET
#9 (arterial OR diastolic or systolic) NEXT pressur* AND CENTRAL:TARGET
#10 (#4 OR #5 OR #6 OR #7 OR #8 OR #9)
#11 #10 AND #3
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(1.4) Database: Embase <1974 to 2021 August 04>
Search Date: 5 August 2021
--------------------------------------------------------------------------------
1     hibiscus/
2     hibiscus sabdariGa extract/
3     (hibiscus* or rosella or roselle or ambary or anthocyanin$ or burao or chemparathampoo or erragogu or esculetin or gogu or karkad$
or kenaf or sorrel or red tea or sabdarifa or sabdariGa or sour tea or tellagogu or zobo).mp.
4     or/1-3
5     exp hypertension/
6     (antihypertens$ or hypertens$ or prehypertens$).tw.
7     exp blood pressure/
8     blood pressure.mp.
9     bloodpressure.tw.
10     ((arterial or diastolic or systolic) adj pressure).tw.
11     or/5-10
12     randomized controlled trial/
13     crossover procedure/
14     double-blind procedure/
15     (randomi?ed or randomly).tw.
16     (crossover$ or cross-over$).tw.
17     placebo.ab.
18     doubl$ blind$.tw.
19     assign$.ab.
20     allocat$.ab.
21     or/12-20
22     (exp animal/ or animal.hw. or nonhuman/) not (exp human/ or human cell/ or (human or humans).ti.)
23     21 not 22
24     4 and 11 and 23

(1.5) Database: ProQuest Dissertations & Theses Global
Search Date: 6 August 2021
--------------------------------------------------------------------------------
noL((hibiscus* OR rosella OR roselle OR ambary OR anthocyanin* OR burao OR chemparathampoo OR erragogu OR esculetin OR gogu
OR karkad* OR kenaf OR sorrel OR red tea OR sabdarifa OR sabdariGa OR sour tea OR tellagogu OR zobo)) AND noL((antihypertens*
OR hypertens* prehypertens* OR blood pressur*)) AND noL((allocat* OR assign* OR controlled OR group* OR placebo* OR randomi* OR
randomly OR trial OR doubl* blind* OR singl* blind* OR blinded))

(1.6) Database: Clarivate Web of Science (Indexes=SCI-EXPANDED, CPCI-S, ESCI-Timespan=All years)
Search Date: 7 August 2021
--------------------------------------------------------------------------------
#4 #1 AND #2 AND #3
#3 TS=(allocat* OR assign* OR controlled OR doubl* blind* OR group* OR placebo* OR randomi* OR randomly OR singl* blind* OR trial)
#2 TS=(antihypertens* OR hypertens* OR prehypertens* OR "blood pressur*")
#1 TI=(hibiscus* OR rosella OR roselle OR ambary OR anthocyanin* OR burao OR chemparathampoo OR erragogu OR esculetin OR  gogu OR
karkad* OR kenaf OR sorrel OR "red tea" OR sabdarifa OR sabdariGa OR "sour tea" OR tellagogu OR zobo) OR AB=(hibiscus* OR rosella OR
roselle OR ambary OR anthocyanin* OR burao OR chemparathampoo OR erragogu OR esculetin OR gogu OR karkad* OR kenaf OR sorrel
OR "red tea" OR sabdarifa OR sabdariGa OR "sour tea" OR tellagogu OR zobo)

(1.7) Database: Clarivate Food Science and Technology Abstracts (1969-2020)
Search Date: 7 August 2021
--------------------------------------------------------------------------------
#4 #1 AND #2 AND #3
#3 TS=(allocat* OR assign* OR controlled OR doubl* blind* OR group* OR placebo* OR randomi* OR randomly OR singl* blind* OR trial)
#2 TS=(antihypertens* OR hypertens* OR prehypertens* OR "blood pressur*")
#1 TI=(hibiscus* OR rosella OR roselle OR ambary OR anthocyanin* OR burao OR chemparathampoo OR erragogu OR esculetin OR  gogu OR
karkad* OR kenaf OR sorrel OR "red tea" OR sabdarifa OR sabdariGa OR "sour tea" OR tellagogu OR zobo) OR AB=(hibiscus* OR rosella OR
roselle OR ambary OR anthocyanin* OR burao OR chemparathampoo OR erragogu OR esculetin OR gogu OR karkad* OR kenaf OR sorrel
OR "red tea" OR sabdarifa OR sabdariGa OR "sour tea" OR tellagogu OR zobo)

(1.8) Database: ClinicalTrials.gov
Search Date: 6 August 2021
--------------------------------------------------------------------------------
Condition or disease: Hypertension
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Other terms: randomized
Intervention/treatment: (hibiscus* OR rosella OR roselle OR ambary OR anthocyanin* OR burao OR chemparathampoo OR erragogu OR
esculetin OR  gogu OR karkad* OR kenaf OR sorrel OR "red tea" OR sabdarifa OR sabdariGa OR "sour tea" OR tellagogu OR zobo)
Study type: Interventional Studies (Clinical Trials)

(1.9) Database: International Clinical Trials Registry Platform (WHO ICTRP)
Search Date: 6 August 2021
--------------------------------------------------------------------------------
Condition: Hypertension

Title: (hibiscus* OR rosella OR roselle OR ambary OR anthocyanin* OR burao OR chemparathampoo OR erragogu OR esculetin OR  gogu
OR karkad* OR kenaf OR sorrel OR "red tea" OR sabdarifa OR sabdariGa OR "sour tea" OR tellagogu OR zobo)

OR

Intervention: (hibiscus* OR rosella OR roselle OR ambary OR anthocyanin* OR burao OR chemparathampoo OR erragogu OR esculetin OR
 gogu OR karkad* OR kenaf OR sorrel OR "red tea" OR sabdarifa OR sabdariGa OR "sour tea" OR tellagogu OR zobo)

Appendix 2. Searching other resources

(2.1) to (2.5); using Thai language See Figure 4

 

Figure 4.   Figure 4 Searching other resources (2.1) to (2.5); using Thai language

 
--------------------------------------------------------------------------------

(2.6) Database: OpenGrey (http://www.opengrey.eu/)
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Search Date: 10 September 2020
--------------------------------------------------------------------------------

OpenGrey (http://www.opengrey.eu/) using

keyword in Medicine discipline; "Hibiscus" (4)

"Roselle" in Medicine discipline; "Hibiscus" (1)

(2.7) Database: Chinese BioMedical Literature Database (CBM; http://allie.dbcls.jp/pubmed_all/CBM;Chinese+Biomedical
+Literature+Database.html)
Search Date: 11 September 2020
--------------------------------------------------------------------------------

There were 939 records for this database, we searched using "Hibiscus" or "Roselle" (0)

(2.8) Database: Chinese Medical Current Contents (CMCC; https://benthamscience.com/journals/current-chinese-medical-science)
Search Date: 11 September 2020
--------------------------------------------------------------------------------

the Advanced search in abstract, title, keywords, and specified Subject as "Hypertension" using

"Hibiscus" or "Roselle" (0)

(2.9) Database: Traditional Chinese Medical Literature Analysis and Retrieval System (TCMLARS; http://lists.healthnet.org/archive/
cgi-bin/namazu.cgi?idxname=afro-nets)
Search Date: 11 September 2020
--------------------------------------------------------------------------------

the Advanced search in title; "Hibiscus" or "Roselle" in title (0)

(2.10) Database: Chinese Dissertation Database
Search Date: 13 September 2020
--------------------------------------------------------------------------------

• China Proceedings of Conference Full-text Database (CNKI; https://epub.cnki.net/KNS/brief/result.aspx?dbPrefix=CPFD) using "roselle"
found 2 records, 2 excluded or "hibiscus" (21)

• Full-text Database of Academic Conferences in China (English version) (Wanfang data; http://c.wanfangdata.com.cn/conference) using
using "roselle" or or "hibiscus" in Medicine&Health (0)

(2.11) Database: China Medical Academic Conference (CMAC; http://www.chinacmac.com/en/)
Search Date: 14 September 2020
--------------------------------------------------------------------------------

in Medicine&Health; "roselle" OR "hibiscus" (0)

(2.12) Database: Index to Chinese Periodical Literature (https://www.library.ucsb.edu/node/7793)
Search Date: 14 September 2020
--------------------------------------------------------------------------------

"roselle" OR "hibiscus" (0)

(2.13) Database: Thai Clinical Trials Registry (TCTR) (https://www.clinicaltrials.in.th/)
Search Date: 3 October 2020
--------------------------------------------------------------------------------

"roselle" (0)

W H A T ' S   N E W
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Date Event Description

27 November 2021 New citation required but conclusions
have not changed

One additional review author, Fonthip Buttramee (FB), con-
tributed to the update.

26 November 2021 New search has been performed The review contact person and the order of the review authors
have changed.

The Background has been updated, and the methodologies have
been revised in accordance with the Cochrane Handbook for Sys-
tematic Reviews of Interventions.

We assessed one study as awaiting classification in the previous
version of the review; however, it was excluded in this update.

For this update, the searches were updated to 7 August 2021
for the main databases and to 3 October 2020 for the local and
regional databases. We added one new included study and as-
sessed one study as awaiting classification.

 

H I S T O R Y

Protocol first published: Issue 3, 2009
Review first published: Issue 1, 2010

C O N T R I B U T I O N S   O F   A U T H O R S

P Pattanittum (PP): performed previous work that was the foundation of the current review (provide a methodological perspective,
screened search results in the previous version of the review). For this update, PP revised the Background, Methods, undertook the tasks
in Searching other resources, obtained unpublished studies, organised all search results, screened search results, extracted data, assessed
risk of bias and certainty of evidence, wrote to the authors of the original study for additional information, entered data into Review
Manager 5, analysed data, interpreted data, provided a methodological perspective, took the lead in writing the review.

C Ngamjarus (CN): performed previous work that was the foundation of the current review (developed the protocol, performed searches,
and screened search results in the previous version of the review).
For this update, CN screened search results obtained from Searching other resources, extracted data, assessed risk of bias and certainty of
evidence, re-checked the data in Review Manager 5, provided both general advice on the review and a methodological perspective.

F Buttramee (FB): for this update, FB screened search results obtained from Electronic searches.

C Somboonporn (CS): performed previous work that was the foundation of the current review (provided a clinical perspective on the
previous version of the review). For this update, CS provided both general advice on the review and a clinical perspective.

All review authors provided critical feedback and helped shape the review.

D E C L A R A T I O N S   O F   I N T E R E S T

P Pattanittum: none known.

C Ngamjarus: none known.

F Buttramee: none known.

C Somboonporn: none known.

S O U R C E S   O F   S U P P O R T

Internal sources

• Department of Epidemiology and Biostatistics, Faculty of Public Health, Khon Kaen University, Thailand

salary support
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• Department of Radiology (Division of Nuclear Medicine), Faculty of Medicine, Khon Kaen University, Thailand

salary support

External sources

• No sources of support provided, Other

No sources of support provided

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

For this update, we made the following changes to the protocol.

• The third review author, Fonthip Buttramee (FB), has been added.

• The aGiliation of the first and second review authors has changed.

• The review contact person and the order of review authors have changed.

• The Background section has been revised.

• The Methods have been revised to align with the Cochrane Handbook for Systematic Reviews of Interventions Versions 5 and 6, as follows.
◦ We made minor changes to the measures of treatment eGect and data synthesis. For example, we changed the term "weighted mean

diGerence (WMD)" to "mean diGerence (MD)", and defined substantial heterogeneity and considerable heterogeneity as an I2 greater
than 50% and 80%, respectively.

◦ We added the GRADE assessment of the certainty of the evidence and included a summary of findings table.

• The phrasing of the secondary outcomes has been revised, as follows: "change of pulse pressure" to "change in pulse pressure"; and
"change of heart rate" to "change in heart rate".

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Blood Pressure;  *Cardiovascular Diseases;  *Hibiscus;  *Hypertension  [drug therapy];  Systole

MeSH check words

Adult; Humans
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