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ABSTRACT 

 

Uncontrolled hypertension can cause serious complications and organ damage. This study aims to 

compare the effectiveness of warm water immersion and saltwater immersion in lowering blood 

pressure among patients with hypertension. This quantitative quasi experimental study used a two group 

pretest posttest design without a control group. A total of fifty respondents were selected using 

purposive sampling, with twenty five respondents in each group. Participants were aged nineteen to 

fifty nine years, diagnosed with hypertension at Padang Selasa Health Center, and willing to participate. 

Data were collected through door to door visits using a sphygmomanometer and stethoscope. Data 

analysis included univariate analysis and Wilcoxon and Mann Whitney tests. Most respondents were 

over fifty years old. Women accounted for ninety six percent in one group and seventy six percent in 

the other group. Blood pressure differed significantly before and after warm water immersion and 

saltwater immersion. However, no significant difference in effectiveness was found between the two 

interventions. This study contributes to nursing knowledge regarding non pharmacological 

hypertension management. Comparing both interventions may expand the literature on complementary 

therapies and clarify whether adding salt provides different effects on blood pressure reduction. For 

respondents, this study may improve knowledge of warm water and saltwater immersion as 

complementary approaches to blood pressure control. The research site can serve as an educational 

resource. For nursing higher education institutions, this study may serve as a scientific reference on non 

pharmacological hypertension management. For future researchers, it may provide a basis for further 

studies considering water temperature, water volume, salt quantity, and intervention procedures. Unlike 

previous studies using table salt, this study uses magnesium containing Epsom salt to compare warm 

water immersion with saltwater immersion and determine their effectiveness in lowering blood 

pressure.  
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1. INTRODUCTION 
High blood pressure can be managed through various non-pharmacological methods; one such 

intervention is foot-soaking therapy using warm water and salt. This type of therapy contributes to 

changes in blood pressure. Soaking the feet in warm water helps relax the muscles surrounding blood 

vessels, which in turn leads to vasodilation (widening of the blood vessels). This dilation reduces 

resistance to blood flow, resulting in a decrease in blood pressure. Meanwhile, in foot-soaking therapy 

using salt water, the magnesium content can be absorbed through the skin into the bloodstream, helping 

to dilate blood vessels and relax muscles, which can also lower blood pressure. Based on this, the 

research question for this study is: is there a difference in effectiveness between warm-water foot soaks 

and salt-water foot soaks in reducing blood pressure among individuals with hypertension. 
 

2. LITERATURE REVIEW / THEORETICAL FRAMEWORK 
Based on research conducted by Kristiningtyas (2023), a p-value of 0.0001 (<0.05) was 

obtained, leading to the conclusion that there is a significant difference in the mean systolic and diastolic 

blood pressure before and after warm-water foot soak therapy. Research by Chaidir (2022) yielded a p-

value of 0.000 (<0.05), indicating that warm-water foot soak therapy has an effect on reducing blood 

pressure in hypertensive patients. In a study by Widyaswara (2022), a p-value of 0.000 (<0.05) was 

found for systolic blood pressure, and a p-value of 0.061 (<0.05) for diastolic blood pressure; it can be 

concluded that there is a significant difference in blood pressure following warm-water foot soak 

therapy among elderly individuals with hypertension. Research by Irawan (2022) resulted in a p-value 

of 0.000 (<0.05), suggesting that a saltwater foot soak is effective in lowering blood pressure in elderly 

individuals with hypertension. Finally, research by Loke (2022) yielded a p-value of 0.000 (<0.05), 

indicating that a foot soak using warm water mixed with salt has a significant effect on changes in blood 

pressure. 
Hypothesis/Proposition (if applicable):  

a. Differences in Blood Pressure Before and After Warm-Water Soaking Therapy in Patients with 

Hypertension 
Based on the results obtained, a p-value of 0.001 was found, leading to the rejection of the null 

hypothesis H0. This indicates a significant difference in blood pressure before and after warm-

water soaking therapy among patients with hypertension. This study aligns with research 

conducted by Malibel (2020), which reported a p-value of 0.000—resulting in the rejection of 

H0 and demonstrated a difference between pre-test and post-test results in an intervention group 

receiving hydrotherapy (warm-water foot soaking) for blood pressure reduction in hypertensive 

patients. 

b. Differences in Blood Pressure Before and After Salt-Water Soaking Therapy in Patients with 

Hypertension 
Based on the results obtained, a p-value of 0.000 was found, leading to the rejection of the null 

hypothesis H0. This indicates that there is a significant difference in blood pressure before and 

after salt-water soaking therapy among patients with hypertension. This study aligns with 

research conducted by Rohmah (2023), which reported a p-value of 0.002 (< 0.005)—resulting 

in the rejection of the null hypothesis and demonstrated that soaking one's feet in warm water 

mixed with additives leads to changes in blood pressure in patients with hypertension. 

c. Difference in Effectiveness Between Warm Water Soaks and Salt Water Soaks on Blood 

Pressure in Patients with Hypertension 
Based on the results obtained, the calculated z-value is -0.074, and the table z-value is 0.2266. 

Since the calculated z-value is less than the table z-value, the null hypothesis (H0) is accepted. 

With a p-value of 0.941, H0 is accepted, indicating that there is no difference in effectiveness 

between warm water soaks and salt water soaks regarding blood pressure in patients with 

hypertension. 
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Based on this analysis, the researcher concludes that there is no significant difference in 

effectiveness between warm water soaks and salt water soaks; both have an equivalent effect 

on lowering blood pressure. However, there is a difference in the observed outcomes following 

the intervention, with a higher number of respondents in the salt water soak group experiencing 

a decrease in blood pressure compared to those in the warm water soak group. 

 

3. RESEARCH METHOD 
The study employs a quasi-experimental design without a control group—specifically, a two-

group pretest-posttest design involving two intervention groups. Blood pressure is measured both before 

and after the intervention to determine the outcomes for the groups undergoing warm-water soaking 

and salt-water soaking, respectively. This research design was chosen because the objective is to 

identify differences in blood pressure following the administration of warm-water and salt-water 

soaking therapies. 

In this study, the population consisted of 103 respondents from the Padang Selasa Community 

Health Center (Puskesmas) who had been diagnosed with hypertension within the last month 

(September). 

In this study, the sample was selected using a purposive sampling technique—a sampling 

method based on specific criteria or considerations aligned with the research objectives and 

requirements. The study sample consists of 50 individuals with hypertension, with 25 respondents 

assigned to the intervention group receiving warm-water foot soaks, and 25 respondents assigned to the 

intervention group receiving saltwater foot soaks. 

The data collection procedure involved administering warm-water soaks and salt-water soaks, 

with blood pressure measurements taken both before and after the intervention. 

Data collection involved monitoring blood pressure in the context of warm-water soak therapy 

and salt-water soak therapy. For the warm-water soak group, data were recorded using observation 

sheets, and a mercury thermometer was used to monitor water temperature; the intervention was 

conducted over three consecutive days, with each session lasting 15 minutes at a water temperature of 

40°C. In each session, blood pressure was measured twice: 5 minutes before the intervention and 5 

minutes after the intervention, using a sphygmomanometer, a stethoscope, and an observation sheet. 

For the salt-water soak group, data were recorded using observation sheets, and a mercury thermometer 

was used to monitor water temperature; the intervention was conducted over three consecutive days, 

with each session lasting 15 minutes at a water temperature of 40°C, using 3 tablespoons of salt. In each 

session, blood pressure was measured twice: 5 minutes before the intervention and 5 minutes after the 

intervention, using a sphygmomanometer, a stethoscope, and an observation sheet. 

In this study, the instruments used to collect data were an observation sheet, a 

sphygmomanometer, a stethoscope, and a water thermometer. 

In this study, the Wilcoxon test is used to determine the differences in blood pressure before 

and after the warm-water soak intervention, as well as before and after the salt-water soak intervention. 

Subsequently, the Mann-Whitney test is employed to examine the differences in blood pressure 

following the warm-water soak versus the salt-water soak. The significance level assessed via the p-

value is crucial for determining whether a difference exists between the independent and dependent 

variables. If the p-value is less than 0.05, the null hypothesis is rejected and the alternative hypothesis 

is accepted, indicating a significant difference between the independent and dependent variables; 

conversely, if the p-value is greater than 0.05, the null hypothesis is accepted and the alternative 

hypothesis is rejected, indicating no significant difference between the independent and dependent 

variables. 

 

 

4. RESULTS 



UKMC International Conference 
 

144 

a. Differences in Blood Pressure Before and After the Warm-Water Immersion Therapy in Patients 

with Hypertension (n=25) 

Ranks Frequency (N) Mean Rank p-value 

Decrease 15 8,57 0,001 

Increase 1 7,50  

No change 9   

Total 25   

Sabiela (2025) 

Based on the pre-test and post-test blood pressure data for the warm-water soak 

therapy group analyzed using the Wilcoxon test 15 respondents experienced a decrease in 

blood pressure (with a mean rank of 8.57), while 1 respondent experienced an increase in 

blood pressure (with a mean rank of 7.50). Consequently, a p-value of 0.001 was obtained, 

leading to the rejection of the null hypothesis (H₀); this indicates a significant difference in 

blood pressure before and after the warm-water soak therapy among individuals with 

hypertension. 

b. Differences in Blood Pressure Before and After the Salt-Water Soak Therapy in Patients with 

Hypertension (n=25) 

Ranks Frequency (N) Mean Rank p-value 

Decrease 23 12,00 0,000 

Increase 0 0,00  

No change 2   

Total 25   

Sabiela (2025) 

Based on Table, which presents the pre-test and post-test blood pressure data for 

the group receiving the salt-water soak therapy, the Wilcoxon test indicates that 23 

respondents experienced a decrease in blood pressure (with a mean rank of 9.13), while 

none showed an increase. Consequently, a p-value of 0.000 was obtained, leading to the 

rejection of the null hypothesis (H₀). This signifies that there is a statistically significant 

difference in blood pressure before and after the salt-water soak therapy among individuals 

with hypertension. 

c. Difference in Effectiveness Between Warm Water Soaks and Salt Water Soaks on Blood 

Pressure in Individuals with Hypertension (n=50) 

Groups Mean Rank Z p-value 

Warm Water Soak 25,62 -0,074 0,941 

Salt Water Soak 25,38   

Mean Difference 0,24   

Sabiela (2025) 

Table shows the results of the Mann-Whitney test comparing post-test blood 

pressure between the warm-water soak and salt-water soak therapy groups. The analysis 

yielded a p-value of 0.941; therefore, the null hypothesis (H₀) is accepted, indicating no 

significant difference in effectiveness between warm-water soaks and salt-water soaks 

regarding blood pressure in individuals with hypertension. However, an examination of the 

mean ranks reveals a value of 25.62 for the warm-water soak group and 22.38 for the salt-

water soak group, representing a difference in mean rank of 0.24. 

 

 

5. DISCUSSION 
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a. Differences in Blood Pressure Before and After Warm Water Immersion Therapy in Patients 

with Hypertension 
Based on the results obtained, a p-value of 0.001 was found, leading to the rejection of 

the null hypothesis (H0). This indicates a significant difference in blood pressure before and 

after the warm-water foot soak therapy among individuals with hypertension. This study aligns 

with research by Malibel (2020), which reported a p-value of 0.000 resulting in the rejection of 

H0 and demonstrated a significant difference between pre-test and post-test results in an 

intervention group receiving hydrotherapy (warm-water foot soaks) for blood pressure 

reduction in hypertensive patients. Similarly, a study by Papeti (2025) yielded a p-value of 

0.008, leading to the rejection of H0 and confirming that warm-water foot soak therapy has a 

significant effect on the blood pressure of individuals with hypertension. 

Soaking the feet in warm water is a simple therapeutic method that leverages the body’s 

natural response to temperature, often categorized as a "low-tech" technique (Ambarsari, 2020, 

p. 222). This therapy can stimulate the activation of baroreceptors, which subsequently send 

signals to the brain to trigger the parasympathetic nervous system. The activation of these 

nerves plays a role in lowering the heart rate and reducing the force of cardiac contractions, 

thereby contributing to a decrease in blood pressure. When performed regularly, this therapy 

can improve blood circulation, help relax the nervous system, and support the natural 

stabilization of blood pressure in individuals with hypertension (Saputra et al., 2023, p. 121). 

Based on the analysis, it can be concluded that warm-water foot soak therapy is 

effective in lowering blood pressure. This therapy is administered once daily for three 

consecutive days, with each session lasting 15 minutes and using water at a temperature of 40 

degrees Celsius. The results showed that 15 respondents experienced a decrease in blood 

pressure from grade 1 hypertension to pre-hypertension as many as 8 respondents, grade 2 

hypertension to pre-hypertension as many as 3 respondents, grade 2 hypertension to grade 1 

hypertension as many as 3 respondents, pre-hypertension to normal as many as 1 respondent. 

There was 1 respondent experienced an increase in blood pressure from normal to pre-

hypertension. There were 9 respondents who experienced stability or did not experience 

changes in blood pressure before and after the intervention, of which, 6 respondents remained 

at pre-hypertension and 3 respondents remained at grade 1 hypertension. 

b. Differences in Blood Pressure Before and After Salt-Water Soak Therapy in Patients with 

Hypertension 
Based on the results obtained, a p-value of 0.000 was found, leading to the rejection of 

the null hypothesis (H0). This indicates a significant difference in blood pressure before and 

after the salt-water foot soak therapy among individuals with hypertension. This study aligns 

with research by Rohmah (2023), which reported a p-value of 0.002 (< 0.005), resulting in the 

rejection of H0 and demonstrating that warm-water foot soaks (with additives) influence blood 

pressure changes in hypertensive patients. Similarly, this study is consistent with research by 

Komariah et al. (2025), which found a p-value of 0.000 (< 0.005) leading to the rejection of H0 

and showed that warm-water foot soaks (with additives) contribute to a reduction in blood 

pressure among those with hypertension. 

Salt-water foot soak therapy involves using warm water mixed with salt to enhance 

blood circulation by dilating blood vessels, which can help reduce swelling in body tissues 

(Tresna A., 2023, p. 40). Such soaks are particularly beneficial for individuals with 

hypertension aiding in blood pressure reduction by increasing capillary permeability and 

providing warmth to the body (Uliya, 2020, p. 90). According to Malingkes et al. (2015), as 

cited in Udani (2022, p. 17), magnesium can be absorbed through the skin, thereby increasing 

blood magnesium levels, which in turn affects cardiac function. Magnesium plays a crucial role 

in regulating blood pressure; alterations in blood magnesium levels can promote relaxation of 

vascular tone, ultimately influencing changes in blood pressure. 
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Based on this analysis, the researchers conclude that salt-water foot soak therapy can 

lower blood pressure. This therapy was carried out 1x/day in 3 consecutive days, for 15 minutes, 

with a water temperature of 40 degrees Celsius, with a salt content of 3 tablespoons. The results 

showed that 23 respondents experienced a decrease in blood pressure from grade 1 hypertension 

to pre-hypertension as many as 17 respondents, grade 2 hypertension to pre-hypertension as 

many as 1 respondent, grade 2 hypertension to grade 1 hypertension as many as 1 respondent, 

pre-hypertension to normal as many as 4 respondents. There were 2 respondents who 

experienced stability or did not experience changes in blood pressure before and after the 

intervention, of which number, 1 respondent remained at pre-hypertension and 1 respondent 

remained at grade 2 hypertension. 

c. Differences in the Effectiveness of Warm Water Soaks versus Salt Water Soaks on Blood 

Pressure in Individuals with Hypertension 
Based on the results obtained, the calculated z-value is -0.074, while the table z-value 

is 0.2266. Since the calculated z-value is less than the table z-value, the null hypothesis (H0) is 

accepted. With a p-value of 0.941, $H_0$ is accepted, indicating no significant difference in 

effectiveness between warm-water soaks and saltwater soaks regarding blood pressure in 

individuals with hypertension. 

The researcher concludes that there is no difference in effectiveness between warm-

water soaks and saltwater soaks; both have an equivalent effect on lowering blood pressure. 

However, there is a variation in the outcomes following the intervention, with a higher number 

of respondents in the saltwater soak group experiencing a decrease in blood pressure compared 

to those in the warm-water soak group. 

During the observation of the warm-water soak group, changes in blood pressure were 

noted from the first to the third day. On the first day, 10 respondents experienced a decrease in 

both systolic and diastolic blood pressure; 7 respondents showed a decrease only in systolic 

pressure, 5 respondents showed a decrease only in diastolic pressure, and 3 respondents showed 

no change. The second day followed a similar pattern: 10 respondents experienced a decrease 

in both systolic and diastolic pressure, 8 respondents showed a decrease only in systolic 

pressure, 5 respondents showed a decrease only in diastolic pressure, and 2 respondents showed 

no change. By the third day, the number of respondents experiencing a decrease in both systolic 

and diastolic pressure rose to 12, while 7 respondents showed a decrease only in systolic 

pressure, 5 respondents showed a decrease only in diastolic pressure, and only 1 respondent 

showed no change. Based on these findings, warm-water soaks were most effective in reducing 

either systolic or diastolic blood pressure (affecting an average of 12 respondents), while a 

reduction in both systolic and diastolic blood pressure was observed in an average of 10 

respondents. 

During the observation of the saltwater soak group, changes in blood pressure were 

also observed from the first to the third day. On the first day, 18 respondents experienced a 

decrease in both systolic and diastolic blood pressure; 4 respondents showed a decrease only in 

systolic pressure, 1 respondent showed a decrease only in diastolic pressure, and 2 respondents 

experienced no change in blood pressure. On the second day, 15 respondents experienced a 

decrease in both systolic and diastolic pressure, 4 respondents showed a decrease only in 

systolic pressure, 5 respondents showed a decrease only in diastolic pressure, and 1 respondent 

showed no change. On the third day, 14 respondents experienced a decrease in both systolic 

and diastolic pressure, 5 respondents showed a decrease only in systolic pressure, 3 respondents 

showed a decrease only in diastolic pressure, and 3 respondents experienced no change in blood 

pressure. Based on these research findings, soaking in salt water was most effective in reducing 

both systolic and diastolic blood pressure (observed in an average of 15 respondents), while a 

reduction in either systolic or diastolic blood pressure was observed in an average of 7 

respondents. 
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Based on these results, the warm-water soak therapy group showed a decrease in 

systolic and diastolic blood pressure (with an average of 10 respondents), while the saltwater 

soak therapy group also showed a decrease in systolic and diastolic blood pressure (with an 

average of 15 respondents). It can be concluded that saltwater soak therapy is more effective in 

lowering blood pressure, as it reduces both systolic and diastolic blood pressure, with an 

average of 15 respondents. 

According to theoretical concepts, both warm-water and saltwater soaks facilitate the 

dilation of blood vessels and promote muscle relaxation, which in turn helps lower blood 

pressure. Factors influencing the effectiveness of these soaks include the positioning of the feet, 

the water level (covering the area above the ankles), a water temperature ranging from 40.5–

43°C, the amount of salt used (for the saltwater group), and a soaking duration of 20–30 minutes 

(Uliya, 2020, p. 90). 

 

6. CONCLUSION 
a. There is a difference in blood pressure before and after the warm-water soak therapy in patients 

with hypertension (p=0.001). 
b. There is a difference in blood pressure before and after the salt-water soak therapy in patients 

with hypertension (p=0.000). 
c. There is no difference in effectiveness between warm-water soak therapy and salt-water soak 

therapy regarding blood pressure in patients with hypertension (p=0.941). 
d. A limitation of the study is that, during the data collection process, certain actions did not follow 

the established procedures; the researcher failed to consider that adding more water would 

reduce the salt concentration during the soaking phase. 
e. This study should be conducted in accordance with established procedures—taking into 

account factors such as temperature, the quantity of water and salt, or the inclusion of other 

alternative therapies to observe differences in effectiveness—and, when implementing an 

intervention, one of the two approaches should be selected to ensure more effective results in 

lowering blood pressure. 
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