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ABSTRACT

Hypertension is a major global health problem and increases the risk of cardiovascular, renal,
and cerebrovascular diseases if not properly managed. This study aimed to determine the
effect of warm water foot soak therapy on blood pressure in patients with hypertension. This
study used a pre-experimental one-group pre-test and post-test design. A total of 30
respondents were selected using purposive sampling. The intervention was administered for
15 minutes for five consecutive days using water at a temperature of 39—42°C. Blood pressure
was measured before and after the intervention. Data were analyzed using the Wilcoxon
signed-rank test. The results showed a significant decrease in systolic and diastolic blood
pressure after the intervention (p = 0.000). Warm water foot soak therapy is effective as a
complementary non-pharmacological intervention for controlling blood pressure in patients
with hypertension.
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INTRODUCTION

Cardiovascular diseases remain a major public health problem in many countries and
contribute significantly to global morbidity and mortality (1). Among these conditions,
hypertension is recognized as one of the leading causes of death worldwide due to its
widespread prevalence and long-term impact on health outcomes (2). Hypertension is often
referred to as a “silent killer” because it typically develops without noticeable symptoms,
allowing the condition to progress unnoticed while causing subclinical organ damage (3).
This asymptomatic nature complicates early detection and delays appropriate management,
ultimately increasing the overall burden of disease.

According to the 2023 Global Report on Hypertension by the World Health
Organization, the global prevalence of hypertension reaches approximately 33% among adults
aged 30—79 years (4). In Indonesia, national data indicate that 30.8% of adults aged >18 years
are affected by hypertension based on blood pressure measurements, while 8.6% are
diagnosed through clinical evaluation (5). Despite ongoing efforts to improve awareness and
treatment, a substantial proportion of patients still demonstrate poor adherence to
antihypertensive therapy, with many individual taking medications irregularly or not adhering
to treatment recommendations at all. This gap between diagnosis, education, and effective
management highlights a persistent challenge in controlling hypertension at the population
level.
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The high prevalence of hypertension indicates that it remains a serious health problem
requiring immediate attention (6). In many cases, the condition is only identified after
symptoms or complications appear, further emphasizing the need for early and continuous
management (7). If not properly controlled, hypertension can lead to various complications
involving vital organs such as the heart, brain, kidneys, and other systems (8). Therefore,
appropriate treatment is essential to control blood pressure and maintain it within normal
limits (9). Uncontrolled hypertension may result in severe outcomes, including heart failure,
stroke, aneurysm, visual impairment, kidney disorders, metabolic syndrome, and even death
(10).

Hypertension can be controlled through pharmacological and non-pharmacological
therapies (11). Pharmacological therapy is therapy carried out with the assistance of drugs and
medical management. Commonly used drugs include diuretics, adrenergic blockers, ACE
inhibitors, angiotensin II-blockers, angiotensin-converting enzyme (ACE) inhibitors, and
vasodilators. Meanwhile, non-pharmacological therapy is a non-medical approach that
includes physical exercise, lifestyle changes, and warm-water therapy, commonly known as
hydropathy (8). Soaking feet in warm water is one complementary non-pharmacological
therapy that can be performed independently within the nursing context (12-13). Soaking feet
in warm water is a simple therapy that relies on the body's natural response to water
temperature, known as a "low-tech" method. In this therapy, water is the primary medium for
relieving physical discomfort. Using warm water can improve blood flow, reduce swelling,
relax muscles, calm the nervous system, and provide a relaxing effect. Furthermore, this
therapy can also improve heart health, relieve muscle pain and tension, increase capillary
permeability, and provide a soothing, warm sensation. Therefore, this therapy is very effective
in helping lower blood pressure in people with hypertension (14).

Soaking feet in warm water is a non-pharmacological therapy in the form of
complementary hypertension therapy performed to help people with hypertension control
their blood pressure. This complementary therapy aims to complement or support the
effectiveness of primary treatment (15). The study by Nazaruddin et al. showed that warm
foot soaks reduced blood pressure in patients with a hypertension (p-value = 0.0000). This
study also found differences in average systolic blood pressure (SBP) and diastolic blood
pressure (DBP) before and after the intervention. Before the intervention, the average SBP
was 165.81 mmHg, after the intervention, it was 149.35 mmHg. The average DBP before the
intervention was 100.97 mmHg, and after the intervention, it was 91.94 mmHg.

Data from the Surakarta City Health Office for January to March 2025 showed that
Ngoresan Community Health Center ranked third in hypertension prevalence, with 29.90%
(1,170 patients). This data indicates that the burden of hypertension in Ngoresan Village
remains quite high and requires serious attention from various parties, especially in promotive
and preventive efforts. Based on a preliminary study conducted at the Ngoresan Community
Health Center on hypertension management, the community health center only implemented
promotive and preventive measures through education. Researchers also conducted interviews
with 10 hypertension sufferers in Ngoresan Village, of the 10 hypertension sufferers, 7 of
whom took morning walks to control their blood pressure, 10 respondents also revealed that
when their blood pressure was hight they usually drank herbal concoctions such as boiled bay
leaves. All respondents revealed that the most frequent effort to control their blood pressure
was only by taking hypertension medication. Nine out of 10 respondents in this study said
they did not know that warm foot soak therapy could reduce blood pressure. All respondents
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in this preliminary study said they still often experience several disturbing symptoms such as
back pain, nausea, and vomiting, although infrequently.

The high prevalence of hypertension, low adherence to pharmacological therapy, and
limited use of non-pharmacological therapies such as hydrotherapy, along with the limited
number of community-based studies in local areas like Ngoresan Village, underscore the
importance of investigating the “effect of warm water foot soaks on blood pressure in
hypertension patients in Ngoresan Village”. Therefore, this study aims to determine the effect
of warm water foot soak therapy on blood pressure in patients with hypertension in Ngoresan
Village. This study contributes local evidence from Central Java using a structured five-day
intervention protocol, addressing the gap in previous studies that predominantly relied on
single-session applications.

METHODS

This study employed a quantitative strategy with a pre-experimental approach and a
one-group pre-test post-test design. The study was conducted in Ngoresan Village, where
1170 hypertensive patients were enrolled at the Ngoresan Community Health Center. The
sample size was based on the minimum sample size for experimental research; 33
respondents, with 3 as reserves. The sample was drawn using a purposive sampling technique,
with inclusion and exclusion criteria in mind. The inclusion criteria were hypertensive
patients with blood pressure >140/90 mmHg, not regularly taking antihypertensive
medication, able to follow the five-day intervention protocol, and able to communicate
effectively. The exclusion criteria included patients with abnormalities or injuries in the lower
extremities (intervention area) and those who refused to participate or did not provide
informed consent.

This study used primary data, or data collected directly by the researcher. Data were
collected using a daily observation sheet to ensure the intervention was implemented
consistently. Measurements were taken twice daily, in the morning before therapy (pre-test)
and after therapy (post-test), for 5 consecutive days. The tools used are a basin filled with
warm water, a towel, a sphygmomanometer, a stethoscope, a thermometer, and a timer. The
procedure for soaking feet in warm water includes: 1) Prepare a basin. Hypertension sufferers
sit on a chair, 2) The basin is filled with warm water approximately ankle-high. 3) The
respondent's feet are placed in a basin filled with warm water that has been measured with a
thermometer at a temperature of 39°C-42°C for 15 minutes. 4) During therapy, the basin is
covered with a towel to maintain the temperature of the warm water. 5) While the feet are
soaked in warm water, the toes are moved slowly. 6) The warm water foot soak therapy is
carried out 5 times or for 5 days, each session is 15 minutes. Blood pressure is measured
using a sphygmomanometer and a stethoscope.

Blood pressure measurements were obtained using a sphygmomanometer and a
stethoscope. The normality of the data distribution was assessed using the Shapiro—Wilk test.
The results indicated that the data were not normally distributed (p < 0.05). Therefore, a non-
parametric statistical test, namely the Wilcoxon signed-rank test, was used to analyze the
differences in blood pressure before and after the intervention.
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Figure 1. Research Stages Flowchart

RESULTS

Attached below are the results of blood pressure measurements for respondents before
receiving warm water foot soak therapy. This data aims to determine the baseline blood
pressure of hypertension patients in Ngoresan Village before the intervention. The blood
pressure measurement data before therapy will be presented in the following table to illustrate
the respondents' blood pressure before treatment:
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Table 1. Blood pressure values before intervention

n Median Minimum Maximum
Systole 30 170 140 190
Diastole 30 100 90 110

Based on Table 1, the median systolic blood pressure before therapy was 170 mmHg,
with the highest at 190 mmHg and the lowest at 140 mmHg. Meanwhile, the median diastolic
blood pressure was 100 mmHg. The highest diastolic BP at pretest was 110 mmHg and, the
lowest was 90 mmHg. In this study, the average age of respondents was 55.57 years.

Tabel 2. Blood pressure values after intervention

n Median Minimum Maximum
Systole 30 140 130 178
Diastole 30 80 80 94

Based on Table 2, the respondents' systolic blood pressure decreased after receiving
warm water foot soak therapy compared to before therapy, with a median value of 140
mmHg, the highest at 178 mmHg, and the lowest at 130 mmHg. These results indicate a
decrease in systolic blood pressure of 0.25 and a decrease in diastolic blood pressure
compared to before therapy. Overall, this illustrates that warm water foot soak therapy
provides a relaxing effect that can lower blood pressure in hypertensive patients in Ngoresan
Village.

Table 3. Results of the analysis of the effect of warm water foot soak therapy on blood
pressure in hypertension sufferers in Ngoresan Village
N  Median (Minimum-maximum)  p-value
Pre systole - post systole 30 170-140 (140-178) 0.000
Pre diastole — post diastole 100-80 (90-94) 0.000
Source: SPSS (2025)

The results of the Wilcoxon signed-rank test showed a p-value of 0.000 (p < 0.05),
indicating a significant difference in systolic blood pressure before and after the intervention.
The median systolic blood pressure decreased from 170 mmHg before the intervention to 140
mmHg after the intervention. Consistent with this finding, the results of the Wilcoxon signed-
rank test for diastolic blood pressure also showed a p-value of 0.000 (p < 0.05), indicating a
significant difference before and after the intervention. The median diastolic blood pressure
decreased from 100 mmHg before the intervention to 80 mmHg after the intervention.

DISCUSSION

Age is a well-established risk factor for hypertension, as physiological changes
associated with aging can significantly affect cardiovascular function. Structural and
functional alterations in the vascular system, such as decreased arterial elasticity,
atherosclerosis, and reduced responsiveness of vascular smooth muscle, contribute to
increased peripheral resistance and elevated blood pressure (17). In addition, age-related
decline in cardiac function may impair the heart’s ability to regulate blood pressure
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effectively, thereby increasing the risk of hypertension and its associated complications,
including cardiovascular and cerebrovascular diseases (20).

In relation to the findings of this study, the relatively high baseline blood pressure
observed among respondents may be associated with these physiological characteristics.
Increased peripheral vascular resistance and heightened sympathetic nervous system activity
are common in hypertensive individuals and may explain why blood pressure remained
elevated prior to the intervention. Following the implementation of warm water foot soak
therapy, a significant reduction in both systolic and diastolic blood pressure was observed,
indicating that this intervention may help counteract these physiological conditions by
promoting vascular relaxation and improving blood circulation.

These findings are consistent with previous studies that have reported the effectiveness
of non-pharmacological interventions, including hydrotherapy, in reducing blood pressure.
However, unlike many prior studies that primarily utilized single-session interventions, this
study applied a structured five-day protocol in a community-based setting, thereby providing
additional evidence regarding the effectiveness of repeated interventions in real-world
conditions.

Despite these findings, this study has several limitations. The use of a pre-experimental
one-group design without a control group limits the ability to establish causal relationships. In
addition, the relatively small sample size and the use of purposive sampling may affect the
generalizability of the results. The short duration of the intervention, which was limited to
five consecutive days, also restricts the ability to assess long-term effects.

Nevertheless, the results of this study have important implications for both practice and
future research. Warm water foot soak therapy can be considered a simple, low-cost, and
accessible complementary intervention for blood pressure management, particularly in
community-based settings. Future studies are recommended to employ randomized controlled
designs, larger sample sizes, and longer intervention periods to further validate these findings
and strengthen the evidence base.

A foot soak is a therapy involving soaking the feet 10-15 cm above the ankles in warm
water for 30 minutes. This therapy improves blood flow in the respondents' feet. Soaking the
feet in warm water improves blood circulation, especially in the extremities. Respondents
performed this procedure according to the standards described (16). During the study,
researchers used warm water to soak the respondents' feet for 30 minutes, and the intervention
was administered for five consecutive days. Warm water is a therapeutic medium that can
help prevent and recover from hypertension. This is due to its hydrostatic, hydrodynamic, and
warm temperature effects, which improve blood circulation. In addition to improving blood
circulation, warm water also has a calming effect on the body, helping maintain balance and
homeostasis (12).

When the feet are soaked, the warm water stimulates heat receptors (thermoreceptors) in
the skin, which then send signals to the hypothalamus, the body's temperature-regulating
center (24). In response to increased local temperature, peripheral blood vessels in the lower
extremities dilate (vasodilation) (25). This vasodilation increases blood flow to the skin and
peripheral tissues, thereby decreasing systemic vascular resistance. This reduction in
resistance directly contributes to lower arterial blood pressure, particularly systolic blood
pressure (26).

In addition to its physiological effects on blood vessels, warm foot soak therapy also
produces a relaxing effect, both physically and psychologically. Warm temperatures activate
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the parasympathetic nervous system and decrease sympathetic nervous system activity, which
can increase blood pressure (27). With reduced sympathetic activity, the heart rate slows and
blood pressure naturally decreases. This relaxing effect is further enhanced by the calm,
comfortable therapy environment, which tends to make respondents feel more relaxed during
treatment (28).

The theoretical working principle of warm water foot soak therapy is based on
conduction and convection, which cause heat to transfer from the warm water into the body,
thereby dilating blood vessels and improving blood circulation (29). Warm water foot soak
therapy stimulates baroreceptors, sending impulses to the heart and activates the
parasympathetic nervous system, reducing cardiac contractility, and lowering blood pressure
(30). Warm water therapy can provide a therapeutic physiological response by removing
excess heat and lowering blood pressure. It can also relax connective muscle tissue, relax
muscle structures, relieve pain, and dilate blood vessels, which affect heart and lung function
(31). Soaking feet in warm water for 10-30 minutes dilates arterioles and precapillary
sphincters, resulting in a 10-100-fold increase in capillary opening (14).

Their research stated that soaking feet in warm water produces heat energy that has a
dilating effect and improves blood circulation. It also stimulates the nerves in the feet,
activating the parasympathetic nerves, and causing changes in blood pressure. Stated that the
physiological mechanisms involved are very complex; several systems are related to the
relaxation condition, namely muscle tissue, the endocrine system, and the nervous system.
Using warm water creates a sense of comfort in the muscles by reducing muscle tension. This
is due to the dilation of blood vessels and the stretching of muscle cells, which can induce a
feeling of relaxation in the body (32).

Blood vessel dilation affects arterial pressure (baroreceptors) in the cortical sinus and
aortic arch. Nerve fibers carry information from throughout the body to the brain about blood
volume, blood pressure, and organ needs, sending impulses to the sympathetic nervous
system in the medulla. This increases systolic pressure, and ventricular muscle tension,
thereby increasing ventricular contraction. At the beginning of contraction, the semilunar and
aortic valves are not yet open. To open these valves, ventricular pressure must exceed the
aortic valve pressure. Vascular dilation facilitates smoother blood flow to the heart, allowing
blood to enter the heart more easily and lowering systolic pressure. During diastolic pressure,
isovolemic ventricular relaxation causes a dramatic drop inventricular pressure thereby
decreasing diastolic pressure (14).

This study aligns with research by (16) that found warm water foot soaks lowered blood
pressure in hypertensive patients at the Poasia Community Health Center (Puskesmas) in
Kendari City, with a p-value of 0.000. (12) also found similar results, indicating that
hydrotherapy (warm water foot soaks) affected lowering blood pressure in hypertensive
patients in the Sikumana Community Health Center (Puskesmas) area in Kupang City, with a
p-value of 0.000.

Based on the results and discussion outlined above, warm water foot soak therapy was
found to reduce blood pressure in hypertensive patients, with median systolic blood pressure
decreasing from 170 mmHg to 140 mmHg and diastolic blood pressure from 100 mmHg to 80
mmHg following the five-day intervention. This magnitude of reduction is not only
statistically significant but also clinically meaningful, as decreases of this scale are associated
with a reduced risk of cardiovascular complications. These findings are in line with previous
studies that have reported the effectiveness of warm water foot soak therapy in lowering
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blood pressure, although many of those studies were limited to single-session interventions. In
contrast, the repeated five-day protocol applied in this study may have contributed to the
greater reduction observed, suggesting the added benefit of sustained and consistent
application.

The observed reduction in blood pressure may be explained by physiological
mechanisms related to peripheral vasodilation. Exposure of the feet to warm water stimulates
thermoreceptors in the skin, which promotes dilation of peripheral blood vessels and increases
blood flow to the lower extremities. This process leads to a decrease in systemic vascular
resistance, thereby contributing to a reduction in arterial blood pressure. In addition, the
thermal effect of warm water may enhance relaxation by activating the parasympathetic
nervous system and reducing sympathetic activity, further supporting blood pressure
regulation. Therefore, changes in blood pressure following warm water foot soak therapy can
be interpreted as a physiological response to thermal stimulation that supports cardiovascular
stability.

CONCLUSION

This study aimed to determine the effect of warm water foot soak therapy on blood
pressure in patients with hypertension, and the findings indicate that the intervention
effectively reduced both systolic and diastolic blood pressure following a five-day
application. These results suggest that warm water foot soak therapy can serve as a simple,
low-cost, and accessible complementary intervention for blood pressure control, particularly
in community-based settings. However, this study has several limitations, including the use of
a pre-experimental one-group design without a control group, a relatively small sample size,
and a short intervention duration, which may limit the generalizability of the findings.
Therefore, future research is recommended to employ more rigorous study designs, larger
samples, and longer intervention periods to further validate these results. Overall, warm water
foot soak therapy has the potential to be integrated with healthy lifestyle practices as part of a
comprehensive approach to hypertension management.
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