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Abstract

Background: Controlling hypertension through pharmacological
treatment is effective but can potentially lead to long-term side effects.
Thus, more patients with hypertension have turned to herbal plants for
treatment. The objective of this study was to examine the effectiveness of
soursop leaf tea in reducing blood pressure in patients with hypertension.

Methods: This study employed a quasi-experimental approach with
a non-randomized pretest-posttest control group design, involving 30
participants in the intervention group and 30 participants in the control
group. Data was analyzed using the Wilcoxon test to assess the disparity in
mean blood pressure levels before and after consumption of soursop leaf
tea. The Mann-Whitney test was used to examine the distinction in mean
blood pressure between the intervention group and the control group.

Results: In the intervention and control groups, most respondents were
aged 56-65 years (60% and 66.7%), male (70% and 56.7%) and had
suffered from hypertension for more than 5 years (70% and 56.7%).
There was a significant difference in systolic blood pressure (p<0.001) and
diastolic blood pressure (p<0.001) before and after the administration of
soursop leaf tea. The mean systolic and diastolic blood pressure in the
intervention group decreased significantly compared to the control group
(p<0.001).

Conclusion: Consumption of soursop leaf tea can reduce systolic and
diastolic blood pressure, suggesting that this local herb has a potential
effect on individuals diagnosed with hypertension. The success of
pharmacological control of hypertension needs to be supported by a
healthy lifestyle.
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Introduction

Hypertension is a global health issue and has
become a contributing factor to the increased
risk of cardiovascular disease, including stroke
and coronary heart disease.! Hypertension
is characterized by a persistent increase in
systolic and diastolic blood pressure levels to
>140/90 mmHg.? Hypertension onset might
occur due to the interaction of several risk
factors, such as genetics, unhealthy lifestyle,
age, gender, obesity, alcohol consumption,
and a family history of hypertension.3¢
Globally, there are estimated to be more than
1 billion people with hypertension, with the
highest prevalence in developing countries.”®

The African region ranks first (27%), while
the Southeast Asian region ranks third.? In
Indonesia, there was a notable increase in
the prevalence of hypertension in 2018. The
incidence of hypertension in the age group of
18-24 year was 13.2%, 25-34 year was 20.1%,
and 35-44 year was 31.6%.%°

The management of hypertension typically
involves pharmacological interventions, which
includes the administration of medications
such as angiotensin-converting enzyme (ACE)
inhibitors, beta-blockers, calcium blockers,
and diuretics. These medications are used
to control and regulate blood pressure
levels in individuals with hypertension.'!
Antihypertensive medications are effective
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but have the potential to cause long-term
side effects such as loop diuretics (myalgia,
hypokalemia, hyperglycemia), beta-blockers

(insomnia, asthma symptoms), calcium
channel blockers (CCBs) (palpitations,
headaches, constipation, dizziness, pedal

edema), and angiotensin-converting enzyme
inhibitors (ACEIs) (chronic dry cough, lung
cancer, kidney damage).’>?” The success of
pharmacological control of hypertension
needs to be supported by a healthy lifestyle.
Additionally, regular physical activity with a
specific durations is also necessary.’®'° This has
encouraged a growing trend in the utilization
of herbal medicines by hypertensive patients.?°

One of the herbal plants that can be
utilized to control hypertension is soursop
(Annona muricata). Another study found that
the hypotensive effect of soursop leaf extract
involves the blockade of calcium ion with
potassium ion channel, which significantly
decreases blood pressure in Sprague-Dawley
rats.?! Another study reported the effectiveness
of soursop leaf tea in reducing blood pressure
in young adult men with hypertension. The
average systolic blood pressure decreased
from 116.94 mmHg to 106.04 mmHg, while the
diastolic blood pressure decreased from 76.47
mmHg to 70.07 mmHg.?* Annona muricata fruit
extract showed evidence of antioxidant and
antihypertensive effects through angiotensin-I
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converting enzyme inhibition in vitro.?

Based on previous studies and identification
of intervention gaps, it was found that previous
studies only focused on intervention studies
using soursop leaf extract to reduce blood
pressure in hypertensive patients, but very
few studies focused on interventions using
soursop tea made from chopped soursop
leaves. Soursop leaves are processed into
chopped form and boiled for 15 minutes to
extract high-quality content from the leaves.?*

A preliminary survey conducted at the
Ajijulu Village Public Health Center Tigapanah
Sub-District, Tanah Karo District, North
Sumatra Province, Indonesia revealed that
in 2018, there were 190 individuals (8.5%)
suffering from hypertension. The number
of individuals with hypertension increased
in 2019 and 2020 to 240 (10.7%) and 280
(12.5%) respectively. From interviews with
seven patients with hypertension, it was
found that respondents had never consumed
soursop tea to lower blood pressure because
they were unaware of the benefits and how to
prepare it. They still rely on generic medication
prescribed by doctors, even though soursop tea
is an alternative herbal treatment for reducing
blood pressure in hypertensive sufferers. This
study aimed to explore the effectiveness of
soursop leaf tea in reducing blood pressure in
patients with hypertension.
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(A) Step 1-3
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(C) Step 6
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Figure 2 Procedure for Making Soursop Leaf Tea

Methods

This study employed a quasi-experimental
approach with a non-randomized pretest-
posttest control group design involving 280
patients with hypertension at the Ajijulu
Village Public Health Center, Tigapanah Sub-
District, Tanah Karo District, North Sumatra
Province, Indonesia. The study took place from
15t to 14%™ July 2022 and obtained an ethical
approval from the Research Ethics Committee
of Universitas Prima Indonesia no. 045 /KEPK/
UNPRI/X1/2021.

The sample size was calculated using a 95%
confidence level and 90% test power, with
Za= 1.64, Z= 1.28, (X1-X2)= 2, and standard
deviation (SD)= 4, resulting in a sample size
of 30 patients in both the intervention and
control groups. The study participants were
recruited using a non-random sampling
technique. The inclusion criteria for this study
were patients with hypertension aged 245
years who had been diagnosed by a doctor,
had complete data in the medical records of

the Ajijulu Village Health Center, and were
willing to participate in consuming soursop
leaves during the study. The exclusion criteria
were patients with severe complications who
could not be interviewed. Blood pressure was
measured before and after the intervention.
After consent, patients in the intervention
group had consumed soursop tea once a
day (1 glass approximately 200 ml) in the
morning for 14 days. The procedure for
making soursop leaf tea was as follows: (1)
Preparation of soursop leaf tea, all tools and
materials used such as 8 clean and undamaged
soursop leaves, stainless steel for boiling the
soursop leaves, an oven for drying, cups,
measuring glasses, observation sheets, and a
sphygmomanometer were prepared, (2) Clean
and undamaged soursop leaves were selected
for use, (3) Soursop leaves were cleaned
to ensure their safety for consumption, (4)
Soursop leaves were then cut into small pieces
to reduce size and speed up the drying process,
(5) The cut soursop leaves were dried on a
stainless-steel surface placed in a shady area.
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Table 1 Characteristics of Patients with Hypertension

Intervention Control
Variable
n % n %

Age

45-55 years 12 40 10 333

56-65 years 18 60 20 66.7
Gender

Male 21 70 17 56.7

Female 9 30 13 43.3
Occupation

Farmer 10 333 16 53.3

Employee 18 60 13 43.3

Civil servant 2 6.7 1 3.3
Long suffering

<5 years 9 30 13 43.3

>5 years 21 70 17 56.7

The drying process was carried out for 8 hours
to ensure the quality of the soursop leaves.
The purpose of this drying process was to
reduce the moisture content in soursop leaves
and increase the active compounds contained
in the leaves, (6) Finally, the soursop leaves
were boiled in 3 cups of water (600 ml) for
15 minutes, (7) Boiled soursop leaves were
poured into 1 glass containing approximately
200 ml. The procedure for making soursop leaf
tea was shown in Figure 2.

Data analysis for this study was conducted
to calculate the mean values of systolic
and diastolic blood pressure between the
intervention and control groups. This study
used STATCAL statistical software, a free
statistical application program for data
analysis. Prior to data analysis, the initial step
was to test the normality of the data using the
Shapiro-Wilk test. The results showed that
the data did not have a normal distribution

(p<0.05). Subsequently, the Wilcoxon test
was used to examine the differences in mean
blood pressure before and after consuming
soursop tea. The Mann-Whitney test was then
employed to compare the mean blood pressure
between the intervention and control groups.

Results

The characteristics of the respondents in the
intervention and control groups showed that
the majority of respondents were aged 56-65
years, 60% and 66.7% respectively. Based on
gender, most respondents were male, 70%
and 56.7% respectively, worked as employees
and farmers, 60% and 53.3% respectively.
Most hypertensive patients had suffered from
hypertension for more than 5 years in both
groups, namely 70% and 56.7% (Table 1).
Patients with hypertension who consumed
soursop leaf tea experienced a noteworthy

Table 2 Mean Blood Pressure Before and After Soursop Leaf Tea Consumption

Intervention Group

Control Group

Variables p* p*
Mean SD Min Max Mean SD Min Max
Systolic blood pressure
Before 152.7 5.2 140 160 <0.001* 150.1 43 140 160 0.075
After 137.3 7.8 120 150 149.1 4.5 140 162
Diastolic blood pressure
Before 99.6 7.2 90 120 <0.001* 95.2 4.3 90 110 0.775
After 90.1 5.2 80 100 95.0 41 90 104

Note: *significant if p<0.05, SD= Standard deviation
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decrease in both systolic and diastolic blood
pressure. Conversely, there was no significant
change in mean blood pressure values among
patients in the control group. The intervention
group exhibited a higher mean blood pressure
change score compared to the control group
(Table 2). These findings indicate that
administering soursop leaf tea to hypertensive
patients can effectively lower blood pressure
compared to the untreated control group.

The results of the study confirmed a
significant difference in systolic blood pressure
(p<0.001) and diastolic blood pressure
(p<0.001) before and after the intervention of
soursop leaf tea in hypertensive patients. The
mean scores of systolic and diastolic blood
pressure in the intervention group through the
administration of soursop leaf tea decreased
significantly compared to the control group
(p<0.001) (data not shown).

Discussion

This study revealed that hypertension
sufferers who consumed soursop leaf tea
experienced a significant decrease in systolic
and diastolic blood pressure. Hypertension,
a significant risk factor for cardiovascular
disease, is the result of a complex interplay
between genetic, environmental, and social
factors. Contributing factors include obesity,
unhealthy diet, excessive sodium intake,
inadequate potassium intake, sedentary
lifestyle, and alcohol consumption. These
factors can exacerbate hypertension or elevate
the risk of the condition developing.’® Soursop
leaves are used as an alternative treatment for
hypertension because they contain potassium,
which can lower blood pressure by relaxing
the heart and slowing its beats. Additionally,
potassium also helps maintain the balance
of body fluid and reduces the endogenous
vasoconstriction response, which can reduce
blood pressure.?®

In this study, the administration of soursop
leaf tea as much as 1 glass (200 ml) per day to
the intervention group resulted in a significant
reduction in blood pressure compared to the
control group who did not consume soursop
leaf tea. Soursop tea is effective in lowering
blood pressure. A similar study has shown a
decrease in blood pressure before and after
soursop leaf consumption from 131.43/92.71
mmHg to 126.86/89.57 mmHg.?¢ An RCT study
concluded that soursop supplementation was
effective in lowering blood pressure levels
after 12 weeks of treatment.”’” A decrease
in both systolic blood pressure (mean value

decreased from 116.94 mmHg to 106.04
mmHg) and diastolic blood pressure (mean
value decreased from 76.47 mmHg to 70.07
mmHg) was observed in young adult male
hypertensive patients who consumed soursop
leaf tea.?

The reduction in systolic and diastolic blood
pressure before and after consuming soursop
tea is due to the beneficial effects of several
compounds found in soursop, particularly
flavonoids, vitamin C, calcium, and potassium.”®
Potassium ions play a pivotal role in reducing
blood pressure through various mechanisms.
These mechanisms include attenuating
myocardial contractions, promoting sodium
excretion, suppressing renin secretion,
inducing vasodilation, and inhibiting intrinsic
vasoconstriction. Elevated levels of potassium
facilitate sodium excretion, which leads to a
decrease in blood volume and subsequently
lowers blood pressure.?® Flavonoids act as
ACE inhibitors that inhibit the conversion
of angiotensin I to angiotensin II, thereby
reducing the secretion of antidiuretic hormone
(ADH). As a result, a large amount of urine is
excreted from the body (diuresis). Secretion
of aldosterone from the adrenal cortex is also
inhibited, increasing the excretion of NaCl
(salt), which ultimately results in a decrease in
blood pressure. Flavonoids also modulate the
release of nitric oxide as a vasodilator, causing
a decrease in blood pressure.?

This study has limitations, including not
all study subjects consumed soursop tea due
time and research funding limitations; the
intervention on soursop tea consumption
given to study participants was only done once
a day in the morning for 14 days, hence, further
research is needed to investigate the effect of
consuming soursop tea more than once a day;
not all study participants were able to commit
to the predetermined study timeline, because
some lived far from the research location.
However, this study has demonstrated that
the soursop tea consumption intervention
is effective in reducing blood pressure in the
study subjects.

To conclude, consumption of chopped
soursop leaf tea can significantly reduce
systolic and diastolic blood pressure levels
after 14 days, indicating that soursop leaf
tea is effective in reducing blood pressure
in patients with hypertension. Therefore,
these finding highlights the need to increase
soursop leaf tea consumption among patients
with hypertension and this will help reduce
dependence on generic drugs, which can affect
family income due to the cost of purchasing
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hypertension medication and may cause
certain side effects.

Further research is needed to explore

the optimal frequency of daily soursop leaf
tea consumption and the selection of clean
and undamaged soursop leaves to achieve
normal blood pressure reduction. The results
of this study are also input and attention for
all stakeholders such as health departments,
universities, regents/mayors, and governors
to collaborate in socializing and educating the
publicaboutthe importance ofherbal medicine
utilization, such as consuming soursop leaf tea
to significantly reduce high blood pressure in
patients with hypertension and implementing
a healthy lifestyle.
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