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Abstract

Background: Uncontrolled hypertension in pregnant women increases the risk of serious complications, including preeclampsia,
preterm birth, and fetal health issues. The present study explored the potential of unripened coconut water as a natural intervention
to reduce blood pressure in hypertensive pregnant women.

Methods: A pretest-posttest experimental design was used among 91 pregnant women with systolic blood pressure >135 mmHg
and/or diastolic >85 mmHg. The study took place in the coverage area of Kuala Tungkal I Health Center, Indonesia from
November 2022 to June 2023. The study participants consumed young coconut water daily over 7 days. Blood pressure was
measured before and after the intervention using a digital sphygmomanometer. Data analysis was conducted using paired t-tests
to evaluate changes in systolic and diastolic pressures.

Results: A statistically significant reduction in both systolic and diastolic blood pressures was observed. The average systolic
reading declined from 134.98 mmHg (SD+24.97) to 125.24 mmHg (SD+22.42), with a mean difference of 9.74 mmHg (95% CI:
6.42—-13.05; P<0.001). Diastolic pressure decreased from 86.84 mmHg (SD+14.43) to 82.16 mmHg (SD+13.31), showing a mean
reduction of 4.68 mmHg (95% CI: 2.69-6.67; P<0.001).

Conclusions: The results of this study showed that daily consumption of young coconut water for seven days can significantly
reduce both systolic and diastolic blood pressure in pregnant women with hypertension. The average systolic pressure decreased
from 134.98 mmHg to 125.24 mmHg, and the diastolic pressure dropped from 86.84 mmHg to 82.16 mmHg.
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1. Introduction worldwide, predominantly due to complications
arising from pregnancy or childbirth (4).

The Maternal Mortality Rate (MMR) is a key

indicator of women’s health quality and an essential
component of both the development index and
quality of life index (1). According to the World
Health Organization (WHO), maternal mortality
is unacceptably high, every year, an estimated
303,000 women lose their lives during childbirth
mostly in underdeveloped nations. In 2020, there
were over 287,000 deaths of women during and
after pregnancy and delivery. Low and lower-
middle-income nations accounted for the vast
majority (95 %) of maternal fatalities in 2020 (2).
The MMR in Southeast Asia was estimated at 134
women per 100,000 live births in 2020. Indonesia
has the fourth highest MMR (173/100,000 LB) in
the region, following Timor-Leste, Cambodia, and
Myanmar (3). Every day, maternal deaths occur

The causes of maternal mortality are now more
influenced by hypertension in pregnancy and non-
obstetric complications, reflecting the growing role
of non-communicable diseases. In addition, there
are interregional disparities due to differences in
socio-economic conditions, transportation access,
and the distribution of healthcare workers (5).

Hypertension during pregnancy is the second
most frequent cause of maternal death in Indonesia
and has shown a persistent upward trend, though
its exact cause remains unclear. Preeclampsia is
often marked by high blood pressure accompanied
by proteinuria and swelling (edema). In pregnancy-
induced hypertension, blood pressure is defined as an
increase of atleast 30 mmHgin systolic or 15 mmHgin
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diastolic pressure compared to the woman’s baseline.
Blood pressure measurements follow the standards
set by the British Hypertension Society guidelines,
which recommend the use of a calibrated mercury
sphygmomanometer, digital, or aneroid device (6, 7).

Preexisting chronic diseases, such as diabetes,
chronic hypertension, chronic renal disease, or
autoimmune disorders, increase a woman’s risk of
developing preeclampsia during pregnancy (8, 9)
and low adherence to antihypertensive therapy is
considered one of the main causes of poor blood
pressure (BP. A personal history of hypertensive
pregnancy also presents a significant risk. Maternal
age, especially women over 35, and a body mass
index (BMI) of 30 kg/m? or more, contribute to
the elevated risk due to increased cardiovascular
and metabolic strain. Family history, particularly
on the maternal side, also predisposes women to
preeclampsia, as do multifetal gestations (e.g., twins
or triplets) because of the increased physiological
demands on the mother. Finally, an interpregnancy
interval of more than 10 years has been identified
as a risk factor, possibly due to the loss of protective
adaptations from the previous pregnancy.
Collectively, these factors highlight the importance
of targeted monitoring and early intervention for
women at higher risk of preeclampsia (10-12).

Both pharmacological and non-pharmacological
approaches are used to manage hypertension in
pregnant women. Pharmacological treatment is
typically applied in cases of early-stage preeclampsia
(<34 weeks) with the careful administration of
antihypertensive drugs. Alongside medication,
non-pharmacological treatments play a key
role in lowering blood pressure naturally. Non-
pharmacological ~ therapies, which include
complementary treatments, aim to enhance the
effectiveness of medication while reducing potential
side effects for pregnant women. These treatments
incorporate natural ingredients such as fruits and
vegetables like bananas, cucumbers, starfruit, and
unripened coconut water (UCW) as supportive
options for blood pressure management (13-15).

The DASH (Dietary Approaches to Stop
Hypertension) dietary pattern has demonstrated
that potassium-rich foods aid in lowering blood
pressure. Young coconut water, abundant in
potassium, has emerged as a viable complementary
therapy for hypertensive management. It contains
around 291 mg of potassium per 100 ml, which
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supports sodium balance and aids in reducing
blood pressure (16, 17).

Unripened coconut water, found inside
young coconuts, is rich in potassium, containing
approximately 291 mg per 100 ml. Thishigh potassium
content helps the body counterbalance sodium levels,
supporting blood pressure regulation and potentially
reducing the risk of hypertension (18).

UCW is commonly used as a non-
pharmacological ~ therapy  for = managing
hypertension, especially among elderly patients.
However, its use for pregnant women remains rare
and has yet to be implemented in Tanjung Jabung
Barat District, Jambi Province, Indonesia, despite
the fact that young coconut is a major plantation
commodity in the region.

Given the global burden of hypertension in
pregnancy, this study examined young coconut
water as a possible complementary intervention.
Uncontrolled hypertension during pregnancy
increases the risk of severe complications,
including preeclampsia, preterm birth, and fetal
distress. By demonstrating that young coconut
water consumption can lower blood pressure, this
study offered a promising, natural, and affordable
treatment option, potentially reducing dependence
on medications that often carry side effects. The
study findings not only have the potential to enhance
maternal health but could also inform public health
policies and support the development of inclusive
clinical guidelines for managing hypertension in
pregnancy, particularly in developing countries.
Accordingly, the present study aimed to analyze the
effect of young coconut water on reducing blood
pressure in pregnant women with hypertension in
the Kuala Tungkal I Health Center service area,
located in Jambi, Indonesia.

2. Methods
2.1. Design

This study used an experimental design with
a pretest—posttest approach in a single treatment
group. Participants consumed unripened coconut
water (UCW) daily for seven days.

2.2. Selection and Description of Participants

The study was conducted at Kuala
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Tungkal I Health Center, Jambi, Indonesia,
between November 2022 and June 2023. A
total of 91 pregnant women were recruited.
Inclusion criteria were: (1) willingness to consume
young coconut water, (2) consent to undergo regular
blood pressure monitoring, and (3) compliance
with research procedures. Eligible participants
were those diagnosed with hypertension, defined
as systolic blood pressure >135 mmHg and/
or diastolic >85 mmHg. Exclusion criteria
included pre-existing conditions such as diabetes,
cardiovascular disease, and kidney failure.

2.3. Sample Size Determination

Sample size was estimated using the formula
for paired t-tests. The calculation used Za/2=1.96
for a 5% significance level and Zf=0.84 for 80%
statistical power. A standard deviation of 17 and
an expected mean difference of 5 mmHg were
taken from a previous study by Sari and Purwono
(19). Based on these assumptions, a minimum of 91
participants was required.

2.4. Data Collection and Measurements

Baseline blood pressure was measured using a
calibrated digital sphygmomanometer. Participants
then consumed a standardized amount of young
coconut water daily for seven consecutive days.
Enumerators supervised adherence and monitored
participants throughout the intervention. On the
seventh day, blood pressure was re-measured with
the same device to ensure consistency.

2.5. Procedure

Participants were selected through simple
random sampling. A list of all pregnant women
in the health center’s coverage area who met the
inclusion criteria was prepared, and 91 individuals
were randomly chosen. The intervention lasted
for seven days, during which participants were
instructed to drink young coconut water daily.
Enumerators recorded daily compliance and
monitored for any adverse effects.

2.6. Data Analysis
Data normality was confirmed using the
Kolmogorov-Smirnov test. Descriptive statistics

(mean, median, standard deviation, and range) were
calculated. The paired t-test was applied to compare
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blood pressure before and after the intervention. P
value<0.05 was considered statistically significant.

3. Results

This study included 91 pregnant women who
met the inclusion criteria, specifically those
diagnosed with hypertension (systolic blood
pressure 2135 mmHg and/or diastolic 285 mmHg).
All participants agreed to consume unripened
coconut water daily and undergo blood pressure
assessments before and after the intervention. The
study was carried out from November 2022 to June
2023 within the service area of the Kuala Tungkal I
Health Center,located in JambiProvince, Indonesia.
The participants were selected through simple
random sampling from a list of eligible individuals.
Those with pre-existing chronic illnesses such as
heart disease, diabetes, or kidney dysfunction were
excluded to ensure the accuracy of intervention
outcomes. All participants consented to follow the
tull 7-day protocol.

Table 1 shows the demographic chareteristics of
the participants. The majority were of productive
age (21-30 years), had completed high school, were
housewives, and had 1 to 2 children. This data
provides valuable context for understanding the
composition of the study sample, and highlights
potential factors that may influence health
conditions of the pregnant women under the study.

Table 2 shows that both systolic and diastolic
blood pressure levels decreased significantly
after the 7-day coconut water intervention. A
statistically significant reduction was observed
in systolic pressure (P=0.001) and in diastolic
pressure (P=0.041). These findings supported
the effectiveness of unripened coconut water
in lowering blood pressure among the study
participants.

4. Discussion

The results of the present study demonstrated
a clear decrease in both systolic and diastolic
blood pressure after a 7-day intervention with
young coconut water. These results suggested that
this natural beverage may play a beneficial role
in blood pressure regulation among pregnant
women experiencing hypertension. Despite this
overall trend, individual differences in response
to the intervention were observed, potentially

Women. Health. Bull. 2025; 12(4)



Unripened coconut water in reducing hypertension

Table 1: Demographic characteristics of the participants

Characteristics Frequency Percentage (%)
Age (Years)

<20 11 12.09
21-30 40 43.96
31-40 30 32.97
>40 10 10.99
Educational Level

No Education/Elementary 3 3.39
Junior school 12 13.19
High school 50 54.95
College 26 28.57
Occupation

Housewife 71 78.02
Private sector worker 10 10.99
Civil Servants 6 6.59
Others (e.g. traders) 4.40
Number of Children

1-2 person (s) 54 59.34
3-4 persons 30 32.97
>4 persons 7 7.69

Table 2: Descriptive statistics in Blood Pressure before and after intervention

Blood Pressure N Mean=SD Median (Q1-Q3) Range P value
Before Intervention 0.001*
Systolic (mmHg) 91 134.98+24.97 130 (120-150) 85 -200

Diastolic (mmHg) 91 86.84+14.43 85 (80-100) 60 - 160

After Intervention 0.041**
Systolic (mmHg) 91 125.24+22.42 122 (120-150) 81-180

Diastolic (mmHg) 91 82.16+13.31 77 (75-90) 57-152

*P value for Systolic; **P value for Diastolic; SD: Standard Deviation

influenced by factors such as age, health status, or
the severity of hypertension at baseline. The mean
systolic blood pressure was recorded at 134.98
mmHg, with a standard deviation of 24.97 mmHg,
reflecting considerable variation in the systolic
blood pressure data. Although most respondents
had systolic blood pressure near the mean, the
wide spread of data indicates the presence of
individuals with significantly higher or lower
readings. The reduction observed following the
coconut water regimen may be due to the presence
of essential electrolytes in the beverage, especially
potassium that can promote vasodilation and
assist in managing blood pressure levels. This
finding was consistent with the study of Munthe
and colleagues (20), who found that young coconut
water significantly reduced both systolic and
diastolic pressure among hypertensive pregnant
women. Similarly, Awaluddin and Pristika (21)
reported a significant reduction in blood pressure
after 7 days of young coconut water consumption
in hypertensive patients.
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A similar pattern was observed in diastolic
pressure, which also declined significantly by
the end of the intervention. The mean diastolic
pressure dropped from 86.84 mmHg to 82.16
mmHg, with standard deviations of 14.43 mmHg
and 13.31 mmHg, respectively. While this
reduction was not as pronounced as that seen in
systolic values, the decrease remained statistically
and clinically relevant. The potassium content
of young coconut water likely contributed to this
effect, helping to reduce excess sodium in the body
and support cardiovascular balance. These results
were in line with Faozi and co-workers (16), who
showed that daily intake of coconut water led to
a modest reduction in diastolic blood pressure
among hypertensive adults. Furthermore, Filippini
and colleagues (22) demonstrated that potassium
supplementation was associated with significant
improvements in diastolic pressure regulation.
However, a randomized trial in the UK reported
by Binia and co-workers (23) found no meaningful
effect of potassium supplementation on vascular
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function and blood pressure, highlighting that
outcomes may vary depending on baseline
characteristics, intervention type, and population
studied.

These findings were consistent with prior
research that documented the antihypertensive
potential of young coconut water due to its
electrolyte composition, particularly potassium
and magnesium. Previous studies (23, 24) showed
similar reductions in blood pressure following
regular intake of young coconut water, reinforcing
its potential as a natural adjunct therapy for
hypertensive patients. The present study extended
those findings to pregnant women, a group for
whom medication-based interventions must be
used with caution.

However, despite the overall decrease in blood
pressure, variability in the results was evident.
This suggests that not all participants experienced
the same degree of reduction in blood pressure.
Some individuals may have been more responsive
to the vasodilatory effects or electrolyte balance
regulation associated with young coconut water
consumption, while others may require a longer
duration or additional interventions to achieve a
more pronounced effect (18).

Several factors may have influenced the results
of this study, including the participants’ age,
nutritional status, severity of hypertension, and
adherence to the young coconut water consumption
regimen during the intervention period. For
instance, older age may affect the body’s response
to dietary changes or fluid intake, while pregnant
women with more severe hypertensive conditions
may require a more comprehensive therapeutic
approach to effectively lower their blood pressure
(25-28).

Taken together, the results of this study
supported the potential of young coconut water
as a complementary approach to blood pressure
management in pregnancy. Although promising,
these findings warrant further validation
through studies involving larger populations,
longer observation periods, and more rigorous
experimental controls. Additionally, future
studies should account for dietary intake, physical
activity, medication use, and other confounding
variables to better understand the mechanisms
involved.

The simplicity and accessibility of using young
coconut water, as a dietary intervention, is a
significant strength of this study. Additionally, the
use of a digital blood pressure monitor contributed
to measurement accuracy and practicality.

4.1. Limitations

Despite the promising findings, this study
had several limitations. The relatively small
sample size and single-center setting may limit
the generalizability of the results to broader
populations. Additionally, the short duration of
the intervention (seven days) may not capture
the long-term effects or sustainability of blood
pressure reduction. Other influential variables such
as dietary patterns, physical activity levels, and
concurrent medication use were not controlled,
which could potentially confound the outcomes.

These limitations highlighted the need for future
studies involving larger, more diverse populations
and longer follow-up periods to validate and
expand upon the current findings. Incorporating
a randomized controlled trial design and adjusting
for confounding factors would strengthen the
evidence base. From a clinical perspective, the
results support the potential integration of young
coconut water as a complementary, low-risk
dietary intervention for managing hypertension in
pregnancy. This could inform non-pharmacological
approaches in antenatal care, especially in low-
resource settings.

5. Conclusions

The results of the present study revealed that
daily consumption of young coconut water for a
period of seven days is associated with a significant
reduction in both systolic and diastolic blood
pressure among pregnant women diagnosed
with hypertension. The average systolic pressure
dropped from 134.98 mmHg to 125.24 mmHg,
while the diastolic pressure declined from 86.84
mmHg to 82.16 mmHg. Although individual
variations in response were noted, the results
point to the potential of young coconut water as a
natural and accessible intervention for managing
elevated blood pressure during pregnancy. To
strengthen these findings, future studies should
incorporate larger sample sizes, extended follow-
up periods, and control for additional factors that
may influence blood pressure outcomes.
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