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Abstract

Hypertension is a cardiovascular disease characterized by elevated blood pressure. However, studies on the use of
water immersion to reduce hypertension are scarce in the literature. Therefore, this study aims to provide an
overview of the application of warm water foot soaks with a mixture of salt to reduce blood pressure in elderly
individuals with hypertension. The research design for this study utilizes a case study approach with purposive
sampling. The author systematically observed hypertension patients and collected factual data. A sample of elderly
patients with stage 1 hypertension, aged 56 years, was selected. Data was collected through observation,
interviews, and documentation. This study indicates that warm water foot soak therapy with a mixture of salt can
reduce both systolic and diastolic blood pressure after 6 sessions, with each session lasting 15-20 minutes. The
application of warm water foot soaks with a mixture of salt can lower blood pressure due to the dilation of blood
vessels, which reduces muscle tension and increases tissue metabolism. Warm water foot soaks with a mixture of
salt appear to be an effective method for reducing blood pressure in elderly patients with hypertension. Further
research is recommended to explore this therapy's long-term benefits and potential applications.

Keywords: Health innovation; healthcare professionals; complementary therapy for hypertension; warm water
soak; chronic illness.

Introduction

Hypertension, commonly referred to as high blood pressure, is a medical condition characterized by the persistent
elevation of the force exerted by circulating blood upon the walls of the arteries (Oparil et al., 2018). This condition is
typically defined by a systolic blood pressure reading of 130 mm Hg or higher and/or a diastolic blood pressure
reading of 80 mm Hg or higher, as per the guidelines set by the American Heart Association (Gabb, 2020).
Hypertension is a significant health concern because it often remains asymptomatic until it progresses to more
severe stages, making it known as the "silent killer" (Fatima & Mahmood, 2021). The underlying pathophysiology
involves complex interactions between genetic, environmental, and lifestyle factors that contribute to increased
vascular resistance and subsequent strain on the cardiovascular system. The basic mechanisms contributing to
hypertension include the narrowing and hardening of the arteries, known as atherosclerosis, which increases the
resistance against which the heart must pump blood (Nakanishi et al., 2017). This increased workload leads to
hypertrophy of the cardiac muscle and eventually compromises the heart's efficiency. Additionally, the kidneys play
a crucial role in regulating blood pressure through the renin-angiotensin-aldosterone system (RAAS) (Hsu & Tain,
2021). Dysregulation of this system can result in excessive retention of sodium and water, further elevating blood
pressure. Hormonal imbalances, obesity, sedentary lifestyle, high salt intake, and chronic stress are also significant
contributors to the development and progression of hypertension (Mills, Stefanescu, & He, 2020). Long-term
uncontrolled hypertension has profound implications for overall health, increasing the risk of serious complications
such as heart attack, stroke, heart failure, and kidney disease. It can also lead to damage to the blood vessels of the
eyes, resulting in vision loss, and contribute to cognitive decline.

Hypertension is a prevalent global health issue, affecting approximately 1.13 billion people worldwide
(Pallarés-Carratala et al., 2023). The World Health Organization (WHO) estimates that nearly 1 in 4 men and 1in 5
women have hypertension (Mills, Stefanescu, & He, 2020). The prevalence of hypertension varies significantly
across different regions due to diverse genetic, environmental, and lifestyle factors. In low- and middle-income
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countries, the prevalence is rising rapidly due to urbanization, dietary changes, and increasing obesity rates. In
Europe, the prevalence of hypertension is high, affecting about 30-45% of the adult population. Central and Eastern
Europe, in particular, have some of the highest rates of hypertension in the world, attributed to factors like high salt
intake, obesity, and low levels of physical activity (NCD Risk Factor Collaboration (NCD-RisC), 2021). In the Middle
East, the prevalence is also significant, with estimates suggesting that around 25-30% of adults are affected. This is
driven by lifestyle changes, urbanization, and a high prevalence of obesity and diabetes (Okati-Aliabad, Ansari-
Moghaddam, Kargar, & Mohammadi, 2022). Asia, home to the largest portion of the global population, has a varied
prevalence, with countries like China and India experiencing substantial burdens of hypertension, affecting around
27% and 30% of adults respectively (Mohammed Nawi et al., 2021). Rapid economic growth, urbanization, and
lifestyle changes, including dietary shifts and reduced physical activity, contribute to the rising hypertension rates in
these regions (Figure 1).

Figure 1. lllustration of hypertension (Courtesy of pexels.com).

Effective self-management of hypertension is crucial in maintaining optimal blood pressure levels and
reducing the risk of cardiovascular complications (Konlan & Shin, 2023). Central to this approach is the adoption of
a heart-healthy lifestyle, which includes a balanced diet rich in fruits, vegetables, whole grains, lean proteins, and
low-fat dairy products, while minimizing the intake of sodium, saturated fats, and added sugars (Ahmadi et al.,
2019). The Dietary Approaches to Stop Hypertension (DASH) diet is particularly recommended for its proven benefits
in lowering blood pressure. Regular physical activity is equally important; engaging in at least 150 minutes of
moderate-intensity exercise, such as brisk walking, cycling, or swimming, per week can significantly improve
cardiovascular health and aid in weight management. Moreover, maintaining a healthy weight, limiting alcohol
consumption, and abstaining from tobacco use are critical components of self-management that contribute to
overall cardiovascular wellness (Nicoll & Henein, 2010). Monitoring blood pressure at home is another vital aspect
of self-management, enabling individuals to track their progress and detect any significant changes that may require
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medical attention. Utilizing home blood pressure monitors provides valuable data that can be shared with
healthcare providers, facilitating informed decision-making regarding treatment plans. Stress management
techniques, such as mindfulness meditation, deep breathing exercises, and yoga, can also play a significant role in
controlling blood pressure by reducing the physiological impact of stress (Spruill, 2010). Also, using complementary
therapy such as warm water immersion may help in hypertension care.

Warm water immersion has emerged as a potential method for reducing hypertension, leveraging the
therapeutic benefits of water on the cardiovascular system (Kjertakov & Petersen, 2022). Immersing the body in
warm water causes vasodilation, where blood vessels widen, which can lead to a temporary reduction in blood
pressure. This process helps to alleviate the strain on the heart as it pumps blood through the expanded vessels.
Furthermore, the warmth and buoyancy of the water promote relaxation, reducing stress and muscle tension, both
of which are contributing factors to high blood pressure. Studies have shown that even short sessions of warm water
immersion can result in noticeable decreases in both systolic and diastolic blood pressure, offering a non-
pharmacological approach to hypertension management (Shah et al., 2019). In addition to its immediate effects,
warm water immersion can improve overall circulation and enhance tissue perfusion, contributing to long-term
cardiovascular health (Cider, Svealv, Tang, Schaufelberger, & Andersson, 2006). Regular sessions can support
better management of blood pressure by continually promoting vasodilation and relaxation. However, it is essential
to consider the individual's overall health and any existing medical conditions before incorporating warm water
immersion into their routine. Patients with severe cardiovascular issues or certain medical conditions should
consult with their healthcare provider to ensure the safety and appropriateness of this therapy. While warm water
immersion is not a substitute for traditional hypertension treatments, it can serve as a complementary strategy,
aiding in the holistic management of blood pressure. Despite the promising findings regarding the use of warm water
immersion for reducing hypertension, several gaps exist in the current body of research. Many studies have focused
on the immediate effects of warm water immersion, often examining short-term changes in blood pressure during or
immediately after the immersion sessions. In addition, there is a lack of a case study that assess the sustained
impact of regular warm water immersion on blood pressure and overall cardiovascular health. The duration,
frequency, and optimal temperature for these sessions have not been standardized, leaving a significant gap in
understanding the best practices for implementing this therapy as part of a long-term hypertension management
plan. Moreover, the underlying mechanisms through which warm water immersion influences blood pressure are
not fully understood. While vasodilation and relaxation are acknowledged as key factors, more detailed studies are
needed to explore the physiological and molecular changes that occur during and after immersion. Addressing
these gaps could provide a more comprehensive understanding of the potential benefits and limitations of warm
water immersion for hypertension and guide the development of evidence-based guidelines for its use in clinical
practice.

Method
In this study, the author employs a descriptive case study method to provide a comprehensive depiction of existing
phenomena, such as activities, characteristics, changes, relationships, similarities, and differences among various
phenomena (Alsaywid & Abdulhaqg, 2019; Sun, 2013). This method allows for an in-depth understanding of the
subject matter. Specifically, the researcher focuses on a single respondent diagnosed with Hypertension to
illustrate the application of warm foot soaks with a salt mixture aimed at reducing blood pressure in elderly
individuals suffering from this condition. The intervention was administered over six visits, with each session lasting
between 15-20 minutes. This approach helps to capture detailed observations and outcomes related to the
effectiveness of the therapy. The study meticulously outlines various aspects of the case study, including the
subject of the case study, the primary focus, the instruments utilized, the location and duration of the research, as
well as the methods for data analysis and presentation. To ensure a thorough understanding and reliable results, the
researcher established specific criteria for selecting respondents. The criteria included male patients aged 50-60
years, diagnosed with stage 1 hypertension with blood pressure readings exceeding 150 mmHg. Additionally, only
patients who were willing and consented to undergo the warm foot soak therapy with a salt mixture, and who had
not previously received such therapy, were included in the study.

Data collection was conducted through a combination of interviews and direct observations, allowing for a
comprehensive gathering of information. The observations included detailed client data and physical examinations
performed directly on the respondents, along with the administration of patient interventions. To ensure a
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structured and thorough data collection process, the researcher utilized the NANDA 13-domain assessment format.
This instrument facilitated a systematic approach to data collection, enabling the researcher to capture a wide
range of relevant information. Through this detailed and methodical approach, the study aimed to provide valuable
insights into the potential benefits of warm foot soaks with a salt mixture in managing hypertension among elderly
patients (Figure 2).
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Figure 1. Illustration of warm foot soaks (Courtesy of pexels.com).

Results

The implementation process was conducted over six visits within one week. During each visit, the therapy involved
soaking the feet in warm water with a salt mixture for approximately 15-20 minutes. The data collected using the
NANDA 13 Domain assessment included the following subjective complaints from the client: a heavy feeling in the
back, dizziness, occasional difficulty sleeping, and blood pressure readings of 150/90 mmHg and 163/105 mmHg.
Additionally, the client's pulse rate was 90 beats per minute, body temperature was 36.6°C, and respiration rate was
22 breaths per minute. The client reported a history of hypertension for the past year, with previous treatments
including frequent consumption of cucumbers to lower blood pressure and receiving medical care at a hospital.
Upon analyzing the data, the author identified a nursing diagnosis of Risk for Ineffective Peripheral Tissue Perfusion.
This condition poses a risk of decreased blood circulation at the capillary level, which can disrupt the body's
metabolism. The nursing interventions for addressing the Risk for Ineffective Peripheral Tissue Perfusion were
carried out over six visits. After the interventions, the client reported a final blood pressure reading of 133/89 mmHg,
feeling relaxed, sleeping soundly, and no longer experiencing a heavy back. Objective data indicated that the client
appeared relaxed and cooperative, with an initial blood pressure reading before the warm foot soak therapy with a
salt mixture of 136/87 mmHg. The researcher recommended that the client continue the warm foot soak therapy
with a salt mixture independently. Additionally, the client was advised to regularly check their blood pressure to
monitor their condition. Regular blood pressure monitoring is crucial for individuals with hypertension, as it helps in
early detection of any fluctuations or potential spikes that might require immediate attention or adjustment of their
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treatment plan. By consistently tracking their blood pressure, the client can better understand how their daily
activities, diet, stress levels, and the warm foot soak therapy with salt mixture affect their blood pressure (Figure 3).

Figure 3. Illustration of hypertension monitoring (Courtesy of pexels.com).

Furthermore, regular monitoring empowers the client to take a proactive role in managing their health,
providing valuable data that can be shared with healthcare professionals during follow-up visits. This continuous
self-monitoring ensures that any adverse changes are promptly reported, allowing for timely interventions that could
prevent complications. The healthcare team can then make more informed decisions regarding the client's
treatment regimen, whether that involves adjusting medications, recommending lifestyle modifications, or
suggesting additional therapies. In addition to self-monitoring, the client was encouraged to maintain a detailed log
of their blood pressure readings. This log serves as an important tool for both the client and their healthcare
providers, offering a comprehensive overview of the client’s blood pressure trends over time. Such a record not only
aids in identifying patterns and triggers that may influence blood pressure but also provides concrete evidence of
the effectiveness of the warm foot soak therapy, reinforcing the importance of this complementary treatment in
their overall hypertension management plan.

Discussion

Foot water immersion is one of the alternative therapies that can help improve cardiovascular health. This therapy
involves soaking the feet in warm water for a certain period of time (Tsoutsoubi et al., 2022). This process can trigger
some physiological changes that are beneficial for the cardiovascular system. First, soaking the feet in warm water
can cause vasodilation, or the widening of blood vessels. This can lower blood pressure and help increase blood
flow throughout the body (Sugawara & Tomoto, 2021). In addition, this process can also stimulate the release of
chemicals that help dilate blood vessels, such as nitric oxide. This condition can help reduce the workload on the
heart and improve endothelial function of the blood vessels. Second, foot water immersion can increase blood
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circulation. When the feet are immersed, there is an increase in blood flow to that area. This can improve overall
blood circulation and help increase the supply of oxygen and nutrients to body tissues (Drummond & Chung, 2012).
This condition can help prevent cardiovascular problems such as hypertension and coronary heart disease. Foot
water immersion can also help reduce stress and improve relaxation. This process can trigger the release of
endorphin hormones that can help lower blood pressure and improve heart function. In addition, the relaxation
resulting from this therapy can also help reduce the risk of cardiovascular diseases associated with stress (Figure
4).
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Figure 4. Illustration of stress (Courtesy ofpexels com).

Studies suggest that daily or near-daily foot water immersion sessions, performed 5-7 days per week, can
provide the most consistent and significant cardiovascular benefits. Each session should last around 20-30
minutes, with the water temperature in the range of 40-42°C (104-108°F), as this temperature range has been found
to be optimal for inducing vasodilation and improving blood flow (Daanen, Koedam, & Cheung, 2012). To maintain
the positive effects, it's important to practice foot water immersion consistently over the long term, rather than
sporadically, by incorporating it into a daily or weekly routine. However, individual responses may vary, and some
people may need to adjust the frequency, duration, or water temperature based on their personal preferences and
tolerance. Consulting with a healthcare professional can also provide personalized guidance on the optimal foot
water immersion regimen for cardiovascular health. This temperature range has been found to be the most effective
in triggering the physiological changes that lead to improved cardiovascular function (Esperland, de Weerd, &
Mercer, 2022). Specifically, warm water in this temperature range can induce vasodilation, or the widening of blood
vessels, which helps lower blood pressure and improve overall blood flow throughout the body. The warm
temperature also stimulates the release of nitric oxide, a chemical that further helps dilate blood vessels and
improve endothelial function. Soaking the feet in water at this temperature can increase blood circulation to the
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lower extremities, which in turn enhances circulation and oxygen/nutrient delivery to the rest of the body. The
warmth and relaxation associated with the foot water immersion can also help reduce stress and lower the risk of
cardiovascular diseases linked to stress.

There are some precautions and potential contraindications to consider when using foot water immersion for
cardiovascular health. Precautions such as skin sensitivity since some individuals may have sensitive skin and may
experience irritation or discomfort from prolonged exposure to warm water (Takahashi, Okura, Kaga, & Yoshioka,
2022). It's important to start with shorter durations and monitor for any adverse reactions. People with poor
circulation, such as those with peripheral artery disease or Raynaud's phenomenon, may not tolerate the foot water
immersion as well and should consult a healthcare provider first. Proper hygiene and sanitization of the foot soak
area is important to prevent the risk of infection, especially for those with diabetes or other conditions that impair
wound healing . In contrast, the contraindications such as individuals with uncontrolled high blood pressure, recent
heart attack or stroke, or other acute cardiovascular events should avoid foot water immersion until their condition
is stabilized. People with significant nerve damage in the feet, such as diabetic neuropathy, may not be able to feel
the temperature of the water properly and are at higher risk of burns (Engelland et al., 2020). Foot water immersion
should be avoided if there are any open wounds, ulcers, or active infections on the feet to prevent further irritation or
spread of infection. Pregnant women should consult their healthcare provider before using foot water immersion, as
the effects on the developing fetus are not well-studied. It's important for anyone considering foot water immersion,
especially those with pre-existing medical conditions, to first discuss it with their healthcare provider to determine if
itis a safe and appropriate therapy for their individual needs.

The role of a healthcare provider is crucial when it comes to the use of foot water immersion for
cardiovascular health. First and foremost, a healthcare provider can help determine the suitability of the
complementary therapy for an individual's specific health condition (Liu, Tang, Baxter, Yin, & Tumilty, 2021). They
can assess the person's medical history, current cardiovascular status, and any underlying health issues that may
affect their response to this therapy. For example, individuals with certain cardiovascular conditions, such as
uncontrolled hypertension or recent heart events, may require special consideration or may need to avoid this
therapy altogether. The healthcare provider can provide guidance on the appropriate precautions and
contraindications to ensure the safe and effective use of foot water immersion (Ernst, 2000). Secondly, the
healthcare provider can help establish the optimal parameters for the foot water immersion therapy. This includes
determining the appropriate water temperature, duration of each session, and frequency of practice. They can also
provide recommendations on the proper foot positioning and water depth to maximize the cardiovascular benefits.
Additionally, the healthcare provider can monitor the individual's response to the therapy, such as changes in blood
pressure, heart rate, and overall well-being, and make adjustments to the protocol as needed (Aveni et al., 2017).
The healthcare provider can play a crucial role in educating and supporting the individual throughout the foot water
immersion therapy. They can provide guidance on proper foot hygiene, hydration, and any other lifestyle
modifications that may enhance the cardiovascular benefits. Furthermore, the healthcare provider can help the
individual track their progress, identify any potential issues, and make informed decisions about continuing or
modifying the therapy based on their individual needs and responses (Aizuddin et al., 2022). This comprehensive
approach ensures that the foot water immersion therapy is tailored to the individual's specific health requirements
and is implemented in a safe and effective manner.

Healthcare providers may order several additional diagnostic tests to further evaluate a patient's suitability
for foot water immersion therapy. These tests can include vascular studies, such as an Ankle-Brachial Index (ABI)
test and Doppler ultrasound, to assess the patient's peripheral circulation and identify any issues like peripheral
artery disease (Bailey, Griffin, & Scott, 2014). Cardiovascular imaging, such as an echocardiogram and stress
echocardiogram, can provide insights into the structure and function of the heart, while cardiac function tests, like
an electrocardiogram (ECG) and Holter monitor, can help detect any abnormalities in heart rhythm or function
(Shah, 2020). Additionally, nerve conduction studies may be used to evaluate the patient's nerve function,
particularly in the feet and lower extremities, to identify any neuropathy or nerve damage that could be affected by
the foot water immersion. Finally, the provider may closely examine the skin and any existing wounds on the feet to
ensure there are no conditions that could be exacerbated by the therapy. By ordering these comprehensive
diagnostic tests, the healthcare provider can gain a more thorough understanding of the patient's overall
cardiovascular, vascular, and neurological health, as well as the condition of their feet, to make an informed
decision on the suitability and safety of foot water immersion therapy for the individual patient.
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Conclusion

Immersing feet in water is an alternative therapy that can contribute to better cardiovascular health. The warm water
helps to relax the muscles, reduce stress, and improve blood circulation. Enhanced circulation can be particularly
beneficial for cardiovascular health as it helps to lower blood pressure and improve overall heart function.
Additionally, foot soaks can aid in reducing inflammation, alleviating pain, and promoting a sense of well-being. This
simple yet effective therapy can be easily incorporated into regular health routines, offering a natural way to support
cardiovascular and overall health. However, there is a need for larger, more diverse studies that include participants
of different ages, ethnic backgrounds, and health statuses to better understand how warm water immersion affects
various demographic groups.

References

Ahmadi, S., Sajjadi, H., Nosrati Nejad, F., Ahmadi, N., Karimi, S. E., Yoosefi, M., & Rafiey, H. (2019). Lifestyle
modification strategies for controlling hypertension: How are these strategies recommended by physicians in
Iran?. Medical journal of the Islamic Republic of Iran, 33, 43. https://doi.org/10.34171/mjiri.33.43

Aizuddin, A. N., Zamzuri, M. I. A., Mansor, J., Nurumal, S. R, Yunus, S. Z. S. A,, Razak, M. A. A., Jamhari, M. N, Fah, T.
S., Miskam, H. M., Hod, R., & Yusoff, H. M. (2022). Perception of integrating complementary and alternative
medicine practice in patient's treatment among the healthcare practitioners: a systematic review. The Pan
African medical journal, 43, 19. https://doi.org/10.11604/pam;.2022.43.19.31133

Alsaywid, B. S., & Abdulhaqg, N. M. (2019). Guideline on writing a case report. Urology annals, 11(2), 126-131.
https://doi.org/10.4103/UA.UA_177_18

Aveni, E., Bauer, B., Ramelet, A. S., Decosterd, l., Ballabeni, P., Bonvin, E., & Rodondi, P. Y. (2017). Healthcare
professionals' sources of knowledge of complementary medicine in an academic center. PloS one, 12(9),
e€0184979. https://doi.org/10.1371/journal.pone.0184979

Bailey, M. A., Griffin, K. J., & Scott, D. J. (2014). Clinical assessment of patients with peripheral arterial disease.
Seminars in interventional radiology, 31(4), 292-299. https://doi.org/10.1055/s-0034-1393964

Cider, A., Svealy, B. G., Tang, M. S., Schaufelberger, M., & Andersson, B. (2006). Immersion in warm water induces
improvement in cardiac function in patients with chronic heart failure. European journal of heart failure, 8(3),
308-313. https://doi.org/10.1016/j.ejheart.2005.08.001

Daanen, H. A., Koedam, J., & Cheung, S. S. (2012). Trainability of cold induced vasodilatation in fingers and toes.
European journal of applied physiology, 112(7), 2595-2601. https://doi.org/10.1007/s00421-011-2233-4

Drummond, P. D., & Chung, C. (2012). Immersing the foot in painfully-cold water evokes ipsilateral extracranial
vasodilatation. Autonomic neuroscience: basic & clinical, 166(1-2), 89-92.
https://doi.org/10.1016/j.autneu.2011.08.003

Engelland, R. E., Hemingway, H. W., Tomasco, O. G., Olivencia-Yurvati, A. H., & Romero, S. A. (2020). Acute lower
leg hot water immersion protects macrovascular dilator function following ischaemia-reperfusion injury in
humans. Experimental physiology, 105(2), 302-311. https://doi.org/10.1113/EP088154

Ernst E. (2000). The role of complementary and alternative medicine. BMJ (Clinical research ed.), 321(7269), 1133-
1135. https://doi.org/10.1136/bm;j.321.7269.1133

Esperland, D., de Weerd, L., & Mercer, J. B. (2022). Health effects of voluntary exposure to cold water - a continuing
subject of debate. International journal of circumpolar health, 81(1), 2111789.
https://doi.org/10.1080/22423982.2022.2111789

Fatima, S., & Mahmood, S. (2021). Combatting a silent killer - the importance of self-screening of blood pressure
from an early age. EXCLI journal, 20, 1326-1327. https://doi.org/10.17179/excli2021-4140

Gabb G. (2020). What is hypertension?. Australian prescriber, 43(4), 108-109.
https://doi.org/10.18773/austprescr.2020.025

Hsu, C. N., & Tain, Y. L. (2021). Targeting the Renin-Angiotensin-Aldosterone System to Prevent Hypertension and
Kidney Disease of Developmental Origins. International journal of molecular sciences, 22(5), 2298.
https://doi.org/10.3390/ijms22052298

Kjertakov, M., & Petersen, A. (2022). Hot water immersion could be an effective alternative to physical exercise in
improving cardiovascular fitness during the COVID-19 pandemic. Frontiers in physiology, 13, 1035183.
https://doi.org/10.3389/fphys.2022.1035183

Vol. 3 No. 2 (2023)




Konlan, K. D., & Shin, J. (2023). Determinants of Self-Care and Home-Based Management of Hypertension: An
Integrative Review. Global heart, 18(1), 16. https://doi.org/10.5334/gh.1190

Liu, L., Tang, Y., Baxter, G. D., Yin, H., & Tumilty, S. (2021). Complementary and alternative medicine - practice,
attitudes, and knowledge among healthcare professionals in New Zealand: an integrative review. BMC
complementary medicine and therapies, 21(1), 63. https://doi.org/10.1186/s12906-021-03235-z

Mills, K. T., Stefanescu, A., & He, J. (2020). The global epidemiology of hypertension. Nature reviews. Nephrology,
16(4), 223-237. https://doi.org/10.1038/s41581-019-0244-2

Mohammed Nawi, A., Mohammad, Z., Jetly, K., Abd Razak, M. A., Ramli, N. S., Wan |Ibadullah, W. A. H., & Ahmad, N.
(2021). The Prevalence and Risk Factors of Hypertension among the Urban Population in Southeast Asian
Countries: A Systematic Review and Meta-Analysis. International journal of hypertension, 2021, 6657003.
https://doi.org/10.1155/2021/6657003

Nakanishi, R., Baskaran, L., Gransar, H., Budoff, M. J., Achenbach, S., Al-Mallah, M., Cademartiri, F., Callister, T. Q.,
Chang, H. J., Chinnaiyan, K., Chow, B. J. W., DelLago, A., Hadamitzky, M., Hausleiter, J., Cury, R., Feuchtner,
G., Kim, Y. J., Leipsic, J., Kaufmann, P. A., Maffei, E., ... Berman, D. S. (2017). Relationship of Hypertension to
Coronary Atherosclerosis and Cardiac Events in Patients With Coronary Computed Tomographic
Angiography. Hypertension (Dallas, Tex. : 1979), 70(2), 293-299.
https://doi.org/10.1161/HYPERTENSIONAHA.117.09402

NCD Risk Factor Collaboration (NCD-RisC) (2021). Worldwide trends in hypertension prevalence and progress in
treatment and control from 1990 to 2019: a pooled analysis of 1201 population-representative studies with
104 million participants. Lancet (London, England), 398(10304), 957-980. https://doi.org/10.1016/S0140-
6736(21)01330-1

Nicoll, R., & Henein, M. Y. (2010). Hypertension and lifestyle modification: how useful are the guidelines?. The British
journal of general practice : the journal of the Royal College of General Practitioners, 60(581), 879-880.
https://doi.org/10.3399/bjgp10X544014

Okati-Aliabad, H., Ansari-Moghaddam, A., Kargar, S., & Mohammadi, M. (2022). Prevalence of hypertension and pre-
hypertension in the Middle East region: a systematic review & meta-analysis. Journal of human hypertension,
36(9), 794-804. https://doi.org/10.1038/s41371-021-00647-9

Oparil, S., Acelajado, M. C., Bakris, G. L., Berlowitz, D. R., Cifkova, R., Dominiczak, A. F., Grassi, G., Jordan, J.,
Poulter, N. R., Rodgers, A., & Whelton, P. K. (2018). Hypertension. Nature reviews. Disease primers, 4, 18014.
https://doi.org/10.1038/nrdp.2018.14

Pallarés-Carratald, V., Ruiz-Garcia, A., Serrano-Cumplido, A., Arranz-Martinez, E., Divisén-Garrote, J. A., Moya-
Amengual, A., Escobar-Cervantes, C., & Barrios, V. (2023). Prevalence Rates of Arterial Hypertension
According to the Threshold Criteria of 140/90 or 130/80 mmHg and Associated Cardiometabolic and Renal
Factors: SIMETAP-HTN Study. Medicina (Kaunas, Lithuania), 59(10), 1846.
https://doi.org/10.3390/medicina59101846

Shah D. J. (2020). Cardiovascular Imaging: A Window into Diagnostic and Therapeutic Management. Methodist
DeBakey cardiovascular journal, 16(2), 75-76. https://doi.org/10.14797/mdcj-16-2-75

Shah, P., Pellicori, P., Kallvikbacka-Bennett, A., Zhang, J., Pan, D., & Clark, A. L. (2019). Warm water immersion in
patients with chronic heart failure: a pilot study : Shah immerse: HF. Clinical research in cardiology : official
journal of the German Cardiac Society, 108(5), 468-476. https://doi.org/10.1007/s00392-018-1376-2

Spruill T. M. (2010). Chronic psychosocial stress and hypertension. Current hypertension reports, 12(1), 10-16.
https://doi.org/10.1007/s11906-009-0084-8

Sugawara, J., & Tomoto, T. (2021). Acute Effects of Short-Term Warm Water Immersion on Arterial Stiffness and
Central Hemodynamics. Frontiers in physiology, 12, 620201. https://doi.org/10.3389/fphys.2021.620201

Sun Z. (2013). Tips for writing a case report for the novice author. Journal of medical radiation sciences, 60(3), 108—
113. https://doi.org/10.1002/jmrs.18

Takahashi, Y., Okura, K., Kaga, M., & Yoshioka, M. (2022). Effects of half-body and foot baths on peripheral
circulation in healthy adult males: a pilot study. Journal of physical therapy science, 34(10), 652-656.
https://doi.org/10.1589/jpts.34.652

Tsoutsoubi, L., loannou, L. G., Mantzios, K., Ziaka, S., Nybo, L., & Flouris, A. D. (2022). Cardiovascular Stress and
Characteristics of Cold-Induced Vasodilation in Women and Men during Cold-Water Immersion: A
Randomized Control Study. Biology, 11(7), 1054. https://doi.org/10.3390/biology11071054

Vol. 3 No. 2 (2023)




Author’s perspective

Key points
e |mmersing feet in water is an alternative therapy that can contribute to better cardiovascular health
e Healthcare providers may order several additional diagnostic tests to further evaluate a patient's
suitability for foot water immersion therapy
e |t's important for anyone considering foot water immersion, especially those with pre-existing medical
conditions

Potential areas of interest
e Whatis the role of healthcare providers in providing complementary therapy?
e How do family nurses manage complications related to hypertension at home?
e When should patients be involved in therapy collaboration?
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