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Abstract
Hypertension is the primary worldwide cause of cardiovascular 
disease and early death. Because of the extensive use of an-
ti-hypertensive treatments during the past 40 years, the mean 
blood pressure (BP) over the world has either decreased dra-
matically or remained constant. Contrastingly, hypertension has 
increased in prevalence, especially in low- and middle-income 
countries. There is evidence of decreasing the incidence rate of 
hypertension however, it has been noted that there are more 
and more side effects that are being discovered associated with 
high-cost chemical treatments. Therefore, Phyto-based tradi-
tional medicine is now being investigated for its safety and low-
cost characteristics. One of the main phyto-based treatments 
for hypertension is Hibiscus sabdariffa, which has been used 
by different countries. However, a comprehensive approach for 
evaluating the efficacy of this plant, its extracts, and beverages 
is still lacking. Therefore, this study aims to provide a review 
and compilation of the clinical trials and animal studies doc-
umenting and evaluating the effectiveness of H. sabdariffa for 
the effective management of hypertension in individuals with 
low to severe hypertension issues. Thus, this study can pave the 
pathway for future research to focus on the limitations that are 
confronting harnessing the full potential of Hibiscus sabdariffa. 
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1. INTRODUCTION 
The global public health problem of hypertension 

is important as several diseases, such as chronic kid-
ney disease, ischemic heart, cerebrovascular disease, 
and others have been linked to hypertension. The 
worldwide rise in fatalities and disability-adjusted life 
years are also attributed to hypertension. Adult hyper-
tension was present in 31.1% of the population, with 
countries that are still developing, bearing a major 
burden. Furthermore, hypertension affects 26.6% of 
Iran’s population. It should be highlighted that man-
aging hypertension individuals is a greater challenge 
for healthcare systems in the developing world due to 
inadequate treatment and misinformation [1], [2]. 

The accessibility and accuracy of blood Pressure in-
formation from demographic investigations through-
out the world are crucial for the accurate calculation of 
worldwide BP values and the prevalence of hyperten-
sion. The accuracy of prevalence estimates can be influ-
enced by a variety of variables, including the predictive 
value of populations which has been incorporated for 
the study (e.g., response rates and sampling techniques), 
BP measurement techniques (e.g., calibration of appro-
priate blood pressure cuff size, BP measuring devices, 
and preparation of participants), and a multitude of BP 
measurements [3], [4]. In many countries, blood pres-
sure experiments based on population have not been 
carried out or Blood pressure pieces of information are 
not publicly available. Additionally, there are significant 
regional variations in the quantity of research and the 
caliber of the data that is accessible.

As a result, BP projections for certain nations are 
dependent solely on modeling from many pooling 
studies. This is especially evident in Sub-Saharan Af-
rica, where BP data are scarce. To correctly quantify 
the global burden of hypertension, population-based 
studies with high-quality, that reliably measure blood 
pressure in all countries in the world, are necessary.

Although the rate of hypertension has already been 
widely recorded in many parts of the world, no data 
has been assembled on its prevalence and total bur-
den globally. For logical planning of health care and as 
a primary source of information, precise estimations 
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of the prevalence of this condition across the globe 
are crucial. Assessment of the suffering caused by hy-
pertension would enable adequate prioritization and 
funding of its prevention and management by inter-
national public health policymakers. As per the data 
of WHO, the prevalence of Hypertension has been es-
timated at 23% in Europe, 26% in Eastern Mediterra-
nean, 25% in South East Asia, 19% in Western Pacific, 
27% in Africa, and 18% in America as illustrated in 
Figure 1 below.
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Figure 1: Illustrating the Prevalence of Hypertension by Coun-
tries by World Health Organization

Herbs including green and black tea, sour tea, 
Chinese herbal medicine, onion, garlic, and Hibiscus 
sabdariffa were suggested by tradition. Research has 
shown the therapeutic benefits of several of these 
treatments [5], [6]. The latter, which serves as our in-
vestigational agent, is a plant that includes minerals, 
fatty acids, flavonoids, vitamins, and proteins. Accord-
ing to studies, this plant possesses qualities that in-
clude antibacterial, anticancer, anti-oxidative, hepato- 
and nephroprotective, anti-diabetic, anti-cholesterol, 
diuretic, and anti-hypertensive. Despite the extensive 
use of this alternative medicine by individuals, there 
is little data and understanding regarding its effec-
tiveness in treating a variety of diseases. Therefore, it 
would appear to be required to get more information 
about this plant and to carry out a study based on data 
and evidence. Hence, the present paper discusses the 
H. sabdariffa effectiveness for treating the issue of hy-
pertension both in human as well as animal models 
[7], [8].

This paper comprises a total of five sections in 
which, the first section provides an overview of the 
topic and the face of the review study, followed by the 
second section involving the methodology of the re-
view study. In the third section, the effectiveness of H. 
sabdariffa is discussed with 

2. METHODOLOGY
The information of this review study is obtained 

from electronic database searches on Scopus, PubMed, 
Research gate, Google Scholar and Science Direct. To 
carry out the review combinations of keywords were 
used that are followed: H. sabdariffa, Hypertension, 
Blood Pressure, and others. Only studies involving 
human individuals and animal models studies are in-
cluded with the exclusion of other documents. Records 
with languages other than English were also discard-
ed. In addition to that initial screening of the abstract 
and title was also performed to get relevant records for 
the study. Figure 2 below provides the complete design 
of the methodology used to carry out the review study.

3. LITERATURE REVIEW

3.1. Hypertension and H. sabdariffa
One of the «silent killers» is hypertension. Al-

though hypertension may not show any symptoms or 
warning indications, the majority of people with the 
condition are uninformed of the problem. Blood pres-
sure must always be monitored frequently due to this 
reason. Early-morning nosebleeds, headaches, abnor-
mal heart rates, changes in eyesight, and ears buzzing 
are just a few of the symptoms that might emerge. 
Vomiting, Nausea, Fatigue, dizziness, anxiety, chest 
discomfort, and stiff muscles are all symptoms of se-
vere hypertension.

Table 1
Enlisting the Different Categories of Blood Pressure (Systolic 
and Diastolic Pressure).

Blood Pressure Category Systolic Diastolic
Normal  > 120  > 80
Elevated 120-129  > 80
High Blood Pressure 
(Hypertension) Stage 1 130-139 80-89

High Blood Pressure 
(Hypertension) Stage 2 140 or > 140 90 or > 90

Hypertensive Crisis  > 180  > 120

Hibiscus sabdariffa is one of the mostly employed 
traditional medicine to treat hypertension. In English, 
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«roselle» or «red sorrel», and «Arabic», «karkadeh», 
Hibiscus sabdariffa L. is the plant that falls in the fam-
ily “Malvaceae” and is frequently grown in West and 
Central Africa, Southeast Asia, and other regions. The 
plant is an erect annual herb belonging to the Malva-
ceae family, and Ross has detailed its botanical charac-
teristics. Globally, people are drinking the cup-shaped, 
thick, crimson, and meaty calyces of flowers both cold 
and hot (sour tea). Below is the pictorial representa-
tion of the flower Hibiscus sabdariffa in Figure 3 and 
its major constituents in Figure 4.

 
Figure 3: A Pictorial Representation of Hibiscus sabdariffa flower.

Figure 4: Illustrating the Major Chemical Compounds Present in 
Hibiscus sabdariffa.

3.2. Human Studies
As the pharmacological properties of “Hibiscus 

sabdariffa” are now being investigated increasingly, 
clinical trials are also being conducted to assess and 
validate the claims of its therapeutic efficacy. 

Khosravi et al. in a clinical trial evaluated the an-
ti-hypertensive efficacy of “black tea (BT)” infusion 
with “sour tea (ST; Hibiscus sabdariffa)”. The patients 
were divided into BT and ST groups randomly and in-
structed to consume BT and ST infusions twice daily 

Figure 2: Illustrating the Methodology Used to Carry Out the Present Review Study.
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for one month which was then evaluated at a period of 
15-day difference. The results of their study revealed 
a considerable decrease in the mean systolic pressure 
followed by 1 month of administration. This implies 
that ST infusion intake has a favorable influence on 
the blood pressure of patients having type II diabetes 
who have moderate hypertension levels [9]. 

Another recent clinical trial conducted by Mckay 
et al. involved a total of sixty-five pre-hypertensive 
and adults aged 30 to 70 years having mild hyperten-
sion who were not consuming treatments to lower the 
blood pressure were given either i) 3× 240 mL servings 
of “hibiscus tea” or a “placebo” every day for six weeks. 
At baseline and every week, the measurement of blood 
pressure was performed using a standard technique. 
The results of their study revealed that hibiscus tea re-
duced systolic blood pressure at six weeks [10].

Herrera-Arellano et al. investigated individuals of 
the 25-61 years of age group with both sex males as 
well as females daily treated for 28 days with 10 mg 
of Lisinopril, dried extracts of “H. sabdariffa calyxes 
(HsHMP)”, 250mg of total anthocyanins. The results 
of their study demonstrated that there was 100% of 
safety and tolerability in the experimental group with 
therapeutic efficacy of 65.12% as the BP reduced from 
146 to 129 mm Hg [11].

Serban et al. conducted a thorough literature search 
and analysis of the relevant RCTs to determine wheth-
er H. sabdariffa could have anti-hypertensive prop-
erties. H. sabdariffa supplement showed a substantial 
reduction in both SBP, as revealed by the fixed-effect 
meta-regression [12]. 

Majid Jalalyazdi examined the anti-hypertensive 
effects of “sour tea”, on hypertension in stage one. Hy-
pertension of stage I in the participant subjects was 
confirmed by a cardiology expert. The participants 
were separated into a total of two groups. For one 
month, the case group was given two standard cups 
each morning and the other one is given a placebo. 
Both groups saw a substantial drop in systolic blood 
pressure, while the case group experienced a consid-
erably greater mean drop in both SBP and DBP [13].

3.3. Animal Models
Onyenekwe et al. evaluated the LD50 of the extracts 

from roselle calyx and its effects on hypertension. 
They found that over 5000 mg kg-1 was LD50. The 
study revealed that in spontaneously normotensive 
and hypertensive Wistar-Kyoto rats, the infusion was 

shown to considerably (p 0 05) reduce both SBP and 
DBP at evaluated dosages of 500 and the second 1000 
mg/kg-1 body weight. They also found that weight 
was favorably connected with the drop in blood pres-
sure for both groups [14].

Ugwu et al. hypothesized that anthocyanins might 
reduce salt-induced hypertension in rats by inhibiting 
renin-angiotensin-aldosterone system components 
(RAAS). The rats were given 8% sodium chloride in 
their diet for a total of 6 weeks to develop hypertension. 
The results of their study revealed that anthocyanins 
lowered heart rate and blood pressure in hypertensive. 
The drop in blood pressure caused by anthocyanins 
was related to a decrease in plasma aldosterone and 
serum ACE in hypertensive rats [15]. 

4. DISCUSSION
At least 45% of deaths from cardiovascular disease 

and 51% of deaths from stroke are caused by hyperten-
sion. The concern of renal failure, stroke, stroke, heart 
disease, early mortality, and disability is increased in 
part by hypertension. Long-term untreated hyperten-
sion can result in significant problems, most of which 
will require expensive interventions to be resolved and 
managed. These treatments, which are expensive for 
both individuals and governments, reportedly include 
carotid artery surgery, cardiac bypass surgery, and di-
alysis. 

A range of drug routines have also been proven to 
show positive effects in reducing blood pressure, how-
ever, the negative consequences of long-term use of 
such drugs are apparent. Scientists have been focusing 
on examining the effects of various herbal compounds 
and products on treating hypertension, as per a cur-
rent trend in the utilization of traditional and herbal 
treatments. According to recent studies reviewed, hi-
biscus (H. sabdariffa) tea can decrease blood pressure 
just as effectively as some common anti-hypertensive 
treatments. The basic mechanism of action of H. sab-
dariffa is provided in Figure 5 below.

According to the results of the current clinical inves-
tigation, sour tea can reduce blood pressure in hyper-
tension patients. After a month, the blood pressure in 
the control case also dropped, which may have been a 
result of non-medical recommendations including los-
ing weight, following the DASH diet, boosting potas-
sium and decreasing salt intake, as well as engaging in 
aerobic activity. The primary disadvantage to the con-
cept of using H. sabdariffa as an agent to lower blood 
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pressure. It has been found that different therapeutic 
doses can produce positive effects on sour tea. One of 
the earliest investigations on how H. sabdariffa affects 
blood pressure was carried out by Haji Faraji et al [5]. 

Apart from the encouraging results of H. sabdariffa
in risk modulation, Factors related to metabolic syn-
drome, as well as its safety and toxicological implica-
tions, must be considered. There are several products 
available on the market that include Hibiscus sabdar-
iffa, which can contribute to up to half of the total 
composition and is widely used as a core compound of 
herbal tea. “Roselle” tea is a popular dietary product in 
several regions of the world, with the assumption that 
it is healthy and natural, with some possible health ad-
vantages. Yet, due to the risk of the botanicals reacting 
with the synthetic treatments, the natural substance 

could not be suitable for medicated patients or suscep-
tible populations (pregnant women and children). 

Medicinal Herb and Synthetic drug interactions 
happen when the pharmacokinetic profiles of one or 
both products are dramatically changed by their co-ad-
ministration, which causes a rise in adverse effects, cy-
totoxicity, or therapeutic failure. Hydrochlorothiazide, 
diclofenac, acetaminophen, and were eliminated less 
often after taking water extracts of H. sabdariffa. John-
son et al., however, found that the inhibition activity of 
roselle extract on cytochrome P450 might not always 
result in substantial medicinal herb and synthetic drug 
interactions in their in vitro studies. The appropriate 
use of different extracts of Hibiscus sabdariffa while 
taking other medicines also calls for more clinical re-
search in this area [16]. 

Figure 5: Illustrating the Basic Representation of Hibiscus sabdariffa use for Reducing Hypertension Governed by Different Mech-
anisms of Action of Active compounds.
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The low level of the toxic effect of H. sabdariffa was 
documented in a few pre-clinical trials. According to 
Akindahunsi and Olaleye, a healthy dosage level is be-
tween 150 and 180 mg/kg per day. They also found 
that using a greater amount over an extended period 
can damage the liver, whereas a smaller dose has a less 
severe effect. According to their research, 15 doses 
of 250 mg/kg extract drastically increased the levels 
of aspartate “aminotransferase (AST)”, “alanine ami-
notransferase (ALT)”, and “albumin” in the serum of 
Wistar albino rats [17]. 

5. CONCLUSION
Hibiscus is safe and, unlike the other blood-pres-

sure medications, has few adverse effects. The majority 
of the studies found in the literature by the reviewers 
have been either underpowered or inconclusive. All of 
these findings suggest that larger samples be used in fu-
ture research to correctly determine the effects of “H. 
sabdariffa” on the blood pressure of individuals having 
hypertension. In addition to that there are also toxico-
logical and safety issues concerning the use of “Hibis-
cus sabdariffa” for the treatment of a variety of ailments 
particularly when it comes to the treatment of hyper-
tension which is now becoming an increasing burden 
on global health. Therefore, more detailed studies ad-
dressing the safety and toxicity are required before in-
corporating Phyto-based medication in treatment.
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