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ABSTRACT 

This study aimed to create a hydrotherapy device to accelerate recovery after physical exercise. To 

achieve this goal, the researchers employed a Research and Development (R&D) approach. The 

study involved two experts with competence in media and material fields. In the initial stage, 

validation tests were conducted to assess the strengths and weaknesses of the designed device. The 

experts evaluated the device based on product feasibility, clarity of language, and device design. 

Following the validation tests, the product's feasibility was further assessed through two stages of 

trials: small-scale and large-scale. A total of 16 male students aged 21–25 participated in the small-

scale trial, while 36 male students in the same age range took part in the large-scale trial. These 

participants were selected using purposive sampling. The results indicated that expert validity 

averaged 87%, categorizing it as very feasible. The validity for the small-scale trial was 80%, and for 

the large-scale trial, it was 84%, both considered very good. In summary, the hydrotherapy device is 

feasible for accelerating recovery after physical exercise and has the potential to enhance athletic 

performance. We recommend conducting further investigations to fully evaluate the device’s 

effectiveness in speeding up recovery. 
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1. INTRODUCTION 

High-intensity physical exercise can trigger several problems, such as muscle fatigue (Ishii & 

Nishida, 2013; Ayubi et al., 2022). Muscle fatigue becomes an obstacle during exercise because it 

leads to dysfunction. (Wan et al., 2017). For health, muscle fatigue is a decrease in the ability of 

muscles to produce strength and interferes with performance (Taylor et al., 2016). 

The muscle fatigue mechanism is considered a complex interaction phenomenon between 

central and peripheral factors (Constantin-Teodosiu & Constantin, 2021). Theoretically, the central 

nervous system (CNS) process that reduces nerve impulses to muscles causes decreased muscle 

strength, known as central fatigue (Taylor et al., 2016). However, peripheral fatigue is mainly 

triggered by an increase in blood lactate levels (Ishii & Nishida, 2013). Currently, blood lactate is 

frequently used as an indicator to predict muscle fatigue and performance after physical exercise 

(Brooks, 2018; Khan et al., 2019). One study reported that an increase in lactate also contributes to 

ischemic pain by acting on sensory neurons that innervate muscles so that it will have an impact on 

performance during physical exercise (Immke & McCleskey, 2001). 

This research is focused on finding solutions to overcome muscle fatigue. Moreover, 

advances in science and technology have helped humans in various fields, including sports science 

(Packard, 2018). One of the popular tools in the medical field is hydrotherapy.  

Hydrotherapy is well known as an alternative treatment to reduce pain that involves using 

water. Hydrotherapy modulates body temperature by sending cold or heat to the body. Previous 

studies have reported that hydrotherapy could reduce lower back pain (Mirmoezzi et al., 2021). In 

addition, a study reported that a combination of hydrotherapy and massage could increase Nerve 

Growth Factor (NGF) (Shourabi et al., 2020). Currently, hydrotherapy is generally carried out in 

pools. However, these can be very expensive and difficult to find.  

Thus, in this study, we aim to develop a feasible hydrotherapy device for accelerating muscle 

fatigue recovery after physical exercise. 

2. METHODS 

We used a Research and Development (R&D) approach to produce a hydrotherapy device 

(Figure 1) and test its effectiveness. This research involved two experts who are competent in media 

and material fields. At the initial stage, validation tests were carried out to determine the designed 

product’s weaknesses and strengths. The criteria used by the experts in determining the validity of 
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the product included product feasibility, language, and device design. After the validation test, the 

resulting product was tested. The trial was carried out in two stages: large-scale and small-scale trials. 

A total of 16 male students aged 21–25 agreed to participate in the small-scale trial, while 36 male 

students aged 21–25 participated in the large-scale trial. These students were recruited via the 

purposive sampling technique. 

 

Figure 1. Hydrotherapy device design 

3. RESULTS 

Figure 2 shows photographs of the hydrotherapy device, providing a detailed view of its 

design and components. 

 

Figure 2. Photographs of the hydrotherapy device 
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Figure 3 illustrates the device in use during a trial, highlighting its application and 

functionality in a real-world setting. 

 

Figure 3. Device trial 

 

Table 1 summarizes the expert recommendations for revising the hydrotherapy device. Key 

suggestions include using standardized language for clearer instructions, emphasizing the device’s 

effectiveness, ensuring practicality and portability, and enhancing efficiency while maintaining 

environmental considerations. Additionally, experts emphasized user-friendliness in operation. 

Table 1. Parts of the revised hydrotherapy device based on expert advice 

Number Suggestions from experts on parts that should be revised in the device 

1 
The material “development of a hydrotherapy device” is used for therapy to 

improve muscle fatigue recovery. 

2 
The instructions should use a standard language to help users understand the 

hydrotherapy device easily. 

3 The language used is easy for users to understand, so the device is easy to use. 

4 
The designed device clearly aims to emphasize tool effectiveness compared to 

existing or conventional designs. Still, the results need to be proven empirically. 

5 The designed device is practical and portable. 

6 The design must be made as efficient as possible and environmentally friendly. 

7 This hydrotherapy device should be easy to operate. 

 

Table 2 presents the experts' assessment of the tool’s feasibility, with high scores across all 

components: Appropriateness (86%), Language (88%), and Presentation (87%), all rated as “Very 
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Worthy.” The average percentage of 87% indicates strong overall feasibility for developing the 

hydrotherapy device to reduce blood lactate and enhance recovery. 

Table 2. The percentage and level of tool feasibility as assessed by experts 

Number Component Percentage Criteria 

1 Appropriateness 86% Very Worthy 

2 Language 88% Very Worthy 

3 Presentation (Device Design) 87% Very Worthy 

Average Percentage (%) 87% Very Worthy 

 

Table 3 details the outcomes of small- and large-scale trials for the hydrotherapy design. The 

small-scale test, involving 16 participants, achieved an 80% success rate, while the large-scale test 

with 36 participants reached an 84% success rate, both rated as "Very Good." These results support 

the feasibility of the hydrotherapy design for effectively reducing blood lactate and enhancing 

recovery. 

Table 3. The results from the small- and large-scale trials 

Number Trials n Percentage Criteria 

1 Small-Scale Test 16 80% Very good 

2 Large-Scale Test 36 84% Very good 

 

4. DISCUSSION  

The study results indicated that the expert’s validity test met the requirements. Thus, the 

results were categorized as very feasible. Validity in research is something that shows the truth and 

accuracy (Komaini et al., 2022; Rifki et al., 2022). In the validity test, the eligibility criteria are stated 

based on the criteria set for each component (Komaini et al., 2022). For example, the eligibility 

criteria in this study were assessment items that should fulfill physical aspects, including product 

size, plate thickness, support leg diameter, net weight, power load, and heat power. Meanwhile, the 

linguistic criteria consist of suitable writing, effective and communicative language, and an easy-to-

understand language. Finally, the criteria for the presentation (the designed device) covered clear 

objectives, the use of the tool components to help clarify the function of the items, and the clear 

sequence of instructions. In addition, these criteria include the design flexibility when used by field 

instructors and were developed according to the material. In short, the designed device should meet 

several rules, such as effectiveness in use, cost-saving, and helping athletes accelerate recovery. 



Setiawan et al.  

SPORT TK. Year 2024. Volume 13. Supplement 1. Article 20                                                                                          6 

Furthermore, the results of small-scale and large-scale trials revealed that the hydrotherapy 

device was feasible for accelerating muscle fatigue recovery properly. This confirmed that all the 

components used in the hydrotherapy device use a standard language that is easy to understand. In 

addition, the device is easy to operate. The results also indicated that all existing components worked 

well. Panels, valves, and knobs functioned well, as shown in the manual, allowing the students to 

easily use it. The conditions for the hydrotherapy device also showed that the LED panel (light-

emitting diode) with temperature in degrees (°C) and the speed in liters/second were accurate. 

Several studies have reported that hydrotherapy benefits the body. For instance, de Andrade 

et al. (2008) reported that water therapy at a temperature of 28–33 °C was effective for accelerating 

recovery, reducing pain intensity, and improving sleep quality. This finding was reinforced by a 

study of López-Rodríguez et al. (2013) that claimed that water therapy at a temperature of 29 °C after 

physical exercise significantly reduced pain intensity, improved sleep quality, and reduced 

depression/anxiety. Meanwhile, another study (Hamlin, 2007) reported a positive result for athletes 

who had performed sprint training and were then given hydrotherapy treatment with cold 

temperatures (8–10 °C) for 3 min. This treatment was found to reduce blood lactate levels and lower 

heart rate. 

The main result of this study is the development of a feasible hydrotherapy device to 

accelerate recovery after physical exercise. Until now, local athletes often used design products to 

speed up recovery after physical exercise. In further studies, we strongly recommend testing the 

effectiveness of the devices that have been developed. 

5. CONCLUSIONS 

The hydrotherapy device was successfully developed and implemented for therapeutic 

recovery following physical exercise. This device aims to accelerate recovery and enhance overall 

athletic performance by effectively reducing muscle fatigue and promoting quicker healing. Its 

successful application underscores its potential to support athletes in achieving improved 

performance and faster recovery times. 

6. REFERENCES 

1. Ayubi, N., Yuniarti, E., Kusnanik, N. W., Herawati, L., Indika, P. M., Putra, R. Y., & Komaini, 

A. (2022). Acute effects of n-3 polyunsaturated fatty acids (PUFAs) reducing tumor necrosis 

factor-alpha (TNF-a) levels and not lowering malondialdehyde (MDA) levels after anaerobic 



Setiawan et al.  

SPORT TK. Year 2024. Volume 13. Supplement 1. Article 20                                                                                          7 

exercise. Journal of Biological Regulators and Homeostatic Agents, 36(1), 7-11. 

https://doi.org/10.23812/21-468-A  

2. Brooks G. A. (2018). The Science and Translation of Lactate Shuttle Theory. Cell 

Metabolism, 27(4), 757–785. https://doi.org/10.1016/j.cmet.2018.03.008 

3. Constantin-Teodosiu, D., & Constantin, D. (2021). Molecular Mechanisms of Muscle 

Fatigue. International Journal of Molecular Sciences, 22(21), 1-16. 

https://doi.org/10.3390/ijms222111587  

4. de Andrade, S. C., de Carvalho, R. F., Soares, A. S., de Abreu Freitas, R. P., de Medeiros Guerra, 

L. M., & Vilar, M. J. (2008). Thalassotherapy for fibromyalgia: a randomized controlled trial 

comparing aquatic exercises in sea water and water pool. Rheumatology International, 29(2), 

147–152. https://doi.org/10.1007/s00296-008-0644-2 

5. Hamlin, M. J. (2007). The effect of contrast temperature water therapy on repeated sprint 

performance. Journal of Science and Medicine in Sport, 10(6), 398–402. 

https://doi.org/10.1016/j.jsams.2007.01.002 

6. Immke, D. C., & McCleskey, E. W. (2001). Lactate enhances the acid-sensing Na+ channel on 

ischemia-sensing neurons. Nature Neuroscience, 4(9), 869–870. https://doi.org/10.1038/nn0901-

869 

7. Ishii, H., & Nishida, Y. (2013). Effect of Lactate Accumulation during Exercise-induced Muscle 

Fatigue on the Sensorimotor Cortex. Journal of Physical Therapy Science, 25(12), 1637–1642. 

https://doi.org/10.1589/jpts.25.1637 

8. Khan, T., Lundgren, L. E., Järpe, E., Olsson, M. C., & Viberg, P. (2019). A Novel Method for 

Classification of Running Fatigue Using Change-Point Segmentation. Sensors, 19(21), 4729. 

https://doi.org/10.3390/s19214729 

9. Komaini, A., Hermanzoni, Handayani, S. G., Rifki, M. S., Kiram, Y., & Ayubi, N. (2022). 

Design of Children's Motor Training Tools Using Sensor-Based Agility Components in Physical 

Education Learning. International Journal of Interactive Mobile Technologies, 16(5), 207-215. 

https://doi.org/10.3991/ijim.v16i05.29731  

10. Komaini, A., Syaputra, A., Syafrianto, D., Gusril., Syamsuar., & Ayubi, N. (2022). Beneficial 

effect of isometric device therapy in overcoming sports-related ankle sprain injuries using 

arduino uno pro mini device design and load cell. Retos, 45, 219–223. 

https://doi.org/10.47197/retos.v45i0.92369 

11. López-Rodríguez, M. M., Fernández-Martínez, M., Matarán-Peñarrocha, G. A., Rodríguez-

Ferrer, M. E., Granados Gámez, G., & Aguilar Ferrándiz, E. (2013). Efectividad de la biodanza 

https://doi.org/10.23812/21-468-A
https://doi.org/10.1016/j.cmet.2018.03.008
https://doi.org/10.3390/ijms222111587
https://doi.org/10.1007/s00296-008-0644-2
https://doi.org/10.1016/j.jsams.2007.01.002
https://doi.org/10.1038/nn0901-869
https://doi.org/10.1038/nn0901-869
https://doi.org/10.1589/jpts.25.1637
https://doi.org/10.3390/s19214729
https://doi.org/10.3991/ijim.v16i05.29731
https://doi.org/10.47197/retos.v45i0.92369


Setiawan et al.  

SPORT TK. Year 2024. Volume 13. Supplement 1. Article 20                                                                                          8 

acuática sobre la calidad del sueño, la ansiedad y otros síntomas en pacientes con fibromialgia 

[Effectiveness of aquatic biodance on sleep quality, anxiety and other symptoms in patients with 

fibromyalgia]. Medicina Clinica, 141(11), 471–478. https://doi.org/10.1016/j.medcli.2012.09.036 

12. Mirmoezzi, M., Irandoust, K., H'mida, C., Taheri, M., Trabelsi, K., Ammar, A., Paryab, N., 

Nikolaidis, P. T., Knechtle, B., & Chtourou, H. (2021). Efficacy of hydrotherapy treatment for 

the management of chronic low back pain. Irish Journal of Medical Science, 190(4), 1413–1421. 

https://doi.org/10.1007/s11845-020-02447-5 

13. Packard, V. L. (2018). Encyclopedia of Information Science and Technology. Reference Reviews, 

32(5), 1-2. https://doi.org/10.1108/RR-01-2018-0016  

14. Rifki, M. S., Farma, F., Komaini, A., Sepdanius, E., Alimuddin, S., & Ayubi, N. (2022). 

Development of Sit Up Measuring Tools Based on Arduino and Ultrasonic Sensors with Android 

Applications. International Journal of Interactive Mobile Technologies, 16(08), 182–189. 

https://doi.org/10.3991/ijim.v16i08.30673 

15. Shourabi, P., Bagheri, R., Ashtary-Larky, D., Wong, A., Motevalli, M. S., Hedayati, A., Baker, J. 

S., & Rashidlamir, A. (2020). Effects of hydrotherapy with massage on serum nerve growth 

factor concentrations and balance in middle aged diabetic neuropathy patients. Complementary 

Therapies in Clinical Practice, 39, 1-7. https://doi.org/10.1016/j.ctcp.2020.101141  

16. Taylor, J. L., Amann, M., Duchateau, J., Meeusen, R., & Rice, C. L. (2016). Neural Contributions 

to Muscle Fatigue: From the Brain to the Muscle and Back Again. Medicine and Science in 

Sports and Exercise, 48(11), 2294–2306. https://doi.org/10.1249/MSS.0000000000000923  

17. Wan, J. J., Qin, Z., Wang, P. Y., Sun, Y., & Liu, X. (2017). Muscle fatigue: general 

understanding and treatment. Experimental & Molecular Medicine, 49(10), 1-11. 

https://doi.org/10.1038/emm.2017.194 

 

AUTHOR CONTRIBUTIONS 

All authors listed have made a substantial, direct and intellectual contribution to the work, and approved it for 

publication. 

CONFLICTS OF INTEREST 

The authors declare no conflict of interest. 

FUNDING 

This research received no external funding.  

COPYRIGHT  

© Copyright 2024: Publication Service of the University of Murcia, Murcia, Spain. 

 

https://doi.org/10.1016/j.medcli.2012.09.036
https://doi.org/10.1007/s11845-020-02447-5
https://doi.org/10.1108/RR-01-2018-0016
https://doi.org/10.3991/ijim.v16i08.30673
https://doi.org/10.1016/j.ctcp.2020.101141
https://doi.org/10.1249/MSS.0000000000000923
https://doi.org/10.1038/emm.2017.194

	1. INTRODUCTION
	2. METHODS
	3. RESULTS
	4. DISCUSSION
	6. REFERENCES
	AUTHOR CONTRIBUTIONS
	CONFLICTS OF INTEREST
	FUNDING
	COPYRIGHT

