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 Gout arthritis is an inflammatory joint disease caused by uric acid crystal 
deposition, leading to pain, particularly in the lower extremities, and potentially 
interfering with daily activities and reducing patients’ quality of life. The 
condition highlights the need for safe, affordable, and accessible non-
pharmacological therapies to support pain management in community settings. 
This study aimed to analyze changes in foot pain intensity after salt hydrotherapy 
among patients with gout arthritis in the working area of Karanganyar Community 
Health Center. A pre-experimental study with a one-group pretest-posttest design 
was conducted involving 17 respondents selected using purposive sampling. Pain 
intensity was measured using the Numeric Rating Scale before the intervention 
and after three intervention sessions within one week. The median pain score 
decreased from 6.00 (IQR 2; range 4–8) before the intervention to 3.00 (IQR 2; 
range 2–4) after the intervention. Statistical analysis using the Wilcoxon signed-
rank test showed a statistically significant difference (Z = -3.671; p < 0.001), with 
a large effect size (r = 0.89). These findings indicate that salt hydrotherapy was 
associated with a reduction in foot pain intensity, with a shift in pain category from 
moderate to mild in the study sample. However, the findings should be interpreted 
cautiously because the study involved a small sample and no control group. 
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INTRODUCTION  
 

Gout arthritis is a metabolic and inflammatory joint 
disorder caused by the deposition of monosodium urate 
crystals as a consequence of persistent hyperuricemia (Sivera 
et al., 2022). When serum uric acid levels exceed physiological 
saturation, urate crystals may precipitate in the joints and 
trigger inflammatory responses that cause pain, swelling, 
warmth, and limited mobility. The condition commonly 
affects peripheral joints, particularly the lower extremities, 
and may interfere with daily activities and quality of life 
(Wahab et al., 2024; Cha et al., 2024). 

Recent epidemiological evidence indicates that the 
prevalence of gout arthritis continues to increase globally, 
paralleling aging populations, dietary transitions, and 
metabolic comorbidities such as obesity and hypertension 
(Sanchez-Lozada et al., 2020;Piani et al., 2021). In Indonesia, 
gout arthritis remains a significant public health concern, 
particularly among middle aged and elderly populations. 
Hormonal changes, especially decreased estrogen levels in 
postmenopausal women, further elevate the risk of 
hyperuricemia due to reduced renal urate excretion (Billa et 
al., 2026). These developments underscore that gout arthritis 
is not merely an episodic joint disease but a chronic metabolic 

inflammatory disorder requiring comprehensive 
management strategies. 

Pain is the primary clinical manifestation driving patients 
to seek healthcare. Conceptually, pain is defined as an 
unpleasant sensory and emotional experience associated with 
actual or potential tissue damage (Raja et al., 2020). In gout 
arthritis, MSU crystal induced activation of neutrophils and 
proinflammatory cytokines, particularly interleukin 1β, 
amplifies nociceptive signaling pathways and produces 
intense inflammatory pain (Cha et al., 2024). Persistent or 
recurrent pain negatively impacts sleep quality, mobility, 
productivity, and psychosocial well being. Therefore, effective 
pain control is central to improving patients’ quality of life. 

Current management of gout arthritis includes 
pharmacological and non pharmacological approaches. 
Pharmacological therapy such as allopurinol, colchicine, 
probenecid, and febuxostat aims to reduce serum uric acid 
levels and control inflammation (Arsal et al., 2025). Although 
effective, long term pharmacotherapy may be associated with 
adverse effects and issues of adherence. Consequently, 
complementary non pharmacological interventions have 
gained increasing attention. These include dietary 
modification, fluid intake optimization, weight management, 
relaxation techniques, and local thermal therapy (Jauhar et al., 
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2022). Among these, hydrotherapy using warm water has 
demonstrated potential in reducing musculoskeletal pain 
through mechanisms of heat conduction, vasodilation, 
improved local circulation, and muscle relaxation Ezdha et al., 
2023). 

Salt hydrotherapy is a complementary intervention that 
combines warm water immersion with the addition of salt, 
including Epsom salt in some protocols (Johnson et al., 2023). 
Previous studies have reported reduced pain after warm 
water and salt-based soaking among patients with gout 
arthritis, particularly in elderly populations and institutional 
or local community settings (Dewi et al., 2020; Rahagia et al., 
2020; Syaiful et al., 2025; Vakilinia et al., 2020). However, the 
specific contribution of the salt component remains less 
clearly established than the thermal effect of warm water, so 
the intervention in this study is evaluated as a combined salt 
hydrotherapy protocol rather than as isolated components. 

Despite these advancements, several research gaps 
remain. First, most previous studies were conducted in elderly 
populations or institutional care settings, which limits the 
applicability of the findings to broader community-based 
primary healthcare contexts. Second, variation in intervention 
protocols, including temperature, duration, frequency, and 
salt concentration, has resulted in limited protocol 
standardization across studies. Third, evidence regarding the 
implementation of salt hydrotherapy in community nursing 
practice at the primary healthcare level remains limited, 
particularly in regional Indonesian settings. Therefore, the 
unresolved issue is not only whether this intervention is 
associated with pain reduction, but also whether a structured 
protocol can be feasibly applied in a community-based 
primary care setting. 

The present study was conducted to examine changes in 
foot pain intensity after a structured salt hydrotherapy 
intervention among patients with gout arthritis in the 
working area of Karanganyar Public Health Center. This study 
is expected to contribute to the development of 
complementary nursing interventions that are simple, low-
cost, and feasible in primary healthcare services. 

Based on the theoretical framework of inflammatory pain 
and thermotherapy, the study hypothesis was formulated as 
follows: foot pain intensity measured using the Numeric 
Rating Scale would be lower after three sessions of salt 
hydrotherapy administered within one week than before the 
intervention among patients with gout arthritis in the study 
setting. 

 
 
 

METHODS 
 
Participant characteristics and research design 

 
This study employed a quantitative pre-experimental 

approach using a one-group pretest-posttest design. The 
study was conducted in the working area of Karanganyar 
Public Health Center, Indonesia, from January to December 
2025. The target population consisted of 33 patients with gout 
arthritis registered at the health center, and the final sample 
included 17 respondents who met the eligibility criteria. 
Demographic data collected included age, sex, and duration of 
illness. Clinically relevant baseline variables such as painful 
joint location, uric acid levels, medication use, comorbidities, 
and acute attack status were not comprehensively recorded 
and are therefore acknowledged as limitations of the study. 
Research permission was obtained from the Nursing Study 
Program of Universitas ‘Aisyiyah Surakarta, the Karanganyar 

District Health Office, and Karanganyar Public Health Center 
prior to data collection. 

 
Eligibility and Exclusion Criteria 

 
Participants were eligible if they were receiving treatment 

based on records from Karanganyar Public Health Center, had 
been diagnosed with gout arthritis by a physician, 
experienced foot pain at the time of recruitment, were willing 
to participate by signing informed consent, and were able to 
communicate effectively. In this study, the diagnosis of gout 
arthritis was based on physician documentation in the health 
center records; however, specific diagnostic criteria, such as 
laboratory confirmation, uric acid levels, or classification 
criteria, were not uniformly documented and therefore could 
not be analyzed further. Participants were excluded if they 
had decreased consciousness, were in an emergency 
condition during data collection, had active bleeding or open 
wounds on the feet, had redness or blistering of the feet, or 
had known allergies related to the intervention.  

 
Sampling Procedures 
 

A non-probability sampling technique with a purposive 
sampling approach was applied. Participants were 
intentionally selected based on specific inclusion and 
exclusion criteria; therefore, not all members of the 
population had an equal opportunity to be included. Data 
collection was conducted through home visits using a door-
to-door approach within the health center service area. 
Potential participants were approached directly, informed 
about the objectives and procedures of the study, and invited 
to participate voluntarily. Written informed consent was 
obtained prior to enrollment. No financial incentives were 
provided. The research team consisted of the principal 
investigator and four nursing students who had received prior 
training and orientation regarding the hydrotherapy 
procedure and the use of the Numeric Rating Scale for pain 
assessment. 

 
Sample size, power, and precision 
 

The intended minimum sample size was determined 
based on Roscoe’s recommendation for simple experimental 
research, which suggests a range between 10 and 20 
participants. An initial sample size of 15 respondents was 
planned, and a 10% adjustment for possible dropout resulted 
in a target of 17 participants. The final sample size was 17 
respondents. No formal statistical power analysis was 
performed. Therefore, this study should be interpreted as a 
preliminary or pilot study, and the findings should not be 
considered conclusive evidence of intervention effectiveness. 

 
Measures and covariates 
 

The primary outcome variable was foot pain intensity. 
Pain intensity was measured using the Numeric Rating Scale, 
a self-report instrument ranging from 0 to 10, where 0 
indicates no pain and 10 indicates very severe pain. The scale 
categorizes pain into mild, moderate, and severe levels. The 
instrument was adopted from previously validated research 
and has demonstrated strong psychometric properties, with 
reported validity coefficients of 0.90 and reliability indicated 
by a Cronbach alpha of 0.950. Pain assessment was conducted 
immediately before the intervention as the pretest and after 
completion of the third hydrotherapy session as the posttest.  
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The independent variable was salt hydrotherapy. The 
intervention consisted of immersing the feet in two liters of 
warm water maintained at a temperature between 40.5 and 
43°C and mixed with Epsom salt, equivalent to approximately 
three teaspoons, for 15 minutes per session. The intervention 
was administered three times within one week at two-day 
intervals. The procedure followed a standard operating 
protocol to ensure consistency. Equipment used included a 
basin, warm water, Epsom salt, a small towel, and a water 
thermometer to monitor temperature accuracy.  

Demographic data were collected through structured 
interviews and observation sheets. To enhance measurement 
quality, research assistants received standardized training 
prior to data collection to ensure consistent implementation 
of the intervention and accurate pain assessment. 
 
Data analysis 

 
Data were processed and analyzed using the Statistical 

Package for the Social Sciences. Data management included 
editing, coding, transferring, and tabulation. Univariate 
analysis was conducted to describe respondent characteristics 
using frequencies and percentages. Because the distribution 
of pain intensity data was not normal based on the Shapiro-
Wilk test for samples fewer than 50 participants, 
nonparametric analysis was applied. Pain intensity before and 
after the intervention was summarized using median, 
interquartile range (IQR), minimum, and maximum values. 
The Wilcoxon signed-rank test was used to examine 
differences between pretest and posttest pain scores. 
Statistical significance was established at a probability value 
less than 0.05. Effect size was calculated using the formula r = 
|Z| / √n. 

 
Ethical Considerations 
 

This study obtained institutional and administrative 
permission from Universitas ‘Aisyiyah Surakarta, the 
Karanganyar District Health Office, and Karanganyar Public 
Health Center before data collection. All participants were 
informed about the study objectives and procedures and 
provided written informed consent prior to participation. 
Anonymity, confidentiality, voluntary participation, 
beneficence, and non-maleficence were maintained during 
the study. However, the study did not undergo formal review 
by an independent research ethics committee, and this should 
be considered when interpreting the findings. 

 
 
 
RESULTS OF STUDY 
 
Responcent Characteristics 

 
A total of 17 respondents participated in this study. Most 

respondents were aged 46–55 years (35.3%), followed by 56–
65 years and >65 years, each accounting for 29.4%. The 
majority were female (70.6%), and most had experienced gout 
arthritis for more than six months (64.7%). These findings 
indicate that the sample was predominantly composed of 
middle-aged to older adults with a relatively prolonged 
duration of illness. 

The characteristics of respondents in this study included 
age, sex, and duration of suffering from gout arthritis. This 
description provides an overview of the study subjects prior 
to the effectiveness analysis of salt hydrotherapy. 
 

Table 1. Baseline Characteristics of Respondents (N = 17) 
 

Characteristic Category n % 
Age 26-35 years 1 5.9 

36-45 years 0 0.0 
46-55 years 6 35.3 
56-65 years 5 29.4 
>65 years 5 29.4 

Sex Male 5 29.4 
Female 12 70.6 

Distribution of illness <6 months 6 35.3 
>6 months 11 64.7 

Source: Primary Data (2025) 
 

Pain Intensity Before and After Intervention 
 
Pain intensity was measured using the Numeric Rating 

Scale before and after the salt hydrotherapy intervention. 
Before the intervention, the median pain score was 6.00, with 
an interquartile range (IQR) of 2 and a range of 4 to 8, 
indicating that respondents generally experienced moderate 
pain prior to treatment. After the intervention, the median 
pain score decreased to 3.00, with an interquartile range (IQR) 
of 2 and a range of 2 to 4, indicating that most respondents 
experienced mild pain after the intervention. The downward 
shift in the score range suggests a consistent reduction in pain 
intensity across the study sample. 
 
 
Table 2. Pretest and Posttest Foot Pain Scores (N = 17) 
 

Variable n Median IQR Minimum Maximum 
Pretest pains 
core 17 6.00 2 4 8 

Posttest pain 
score 

17 3.00 2 3 4 

Source: Primary Data (2025) 
 
 

Analysis of Differences in Pain Intensity 
 
Table 3 Wilcoxon Signed-Rank Test Results for Pretest and 
Posttest Pain Scores (N = 17) 
 

Comparison n 
Median 

(IQR) Range Z p-value 
Efect 
size 
(r) 

Pretest pain 
score  

17 6.00 (2) 4-8    

Posttest pain 
score 

17 3.00 (3) 3-4 -3.671 <0.001 0.89 

Source: Primary Data (2025) 
 
 
Before hypothesis testing, normality testing was 

conducted using the Shapiro-Wilk test. The results showed 
that the pretest data had a significance value of 0.065, while 
the posttest data had a significance value of 0.004. Because the 
posttest data were not normally distributed, a nonparametric 
test was used for further analysis. 

To determine whether the reduction in pain intensity was 
statistically significant, the Wilcoxon signed-rank test was 
performed. The analysis showed a statistically significant 
difference between pretest and posttest pain scores (Z = -
3.671; p < 0.001). The calculated effect size was r = 0.89, 
indicating a large effect. These findings indicate that pain 
intensity after the intervention was lower than before the 
intervention in the study sample. However, interpretation 
regarding effectiveness should be made cautiously because 
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this study used a one-group pretest-posttest design without a 
control group. 

 
 

 
DISCUSSION 

 
This study found a statistically significant reduction in foot 

pain intensity after the salt hydrotherapy intervention among 
patients with gout arthritis in the working area of 
Karanganyar Public Health Center. The median pain score 
decreased from 6.00 before the intervention to 3.00 after the 
intervention. The Wilcoxon signed-rank test showed a 
statistically significant difference between pretest and 
posttest scores (Z = -3.671; p < 0.001), and the calculated 
effect size was large (r = 0.89). In the study sample, this 
reduction was accompanied by a shift in pain category from 
moderate pain to mild pain. However, because this study used 
a one-group pretest-posttest design without a control group, 
these findings should be interpreted as an observed reduction 
after the intervention rather than conclusive evidence of a 
causal effect. 

A possible explanation for the observed reduction in pain 
intensity is the thermal effect of warm water immersion. 
Warm hydrotherapy may promote peripheral vasodilation, 
improve local circulation, reduce muscle tension, and provide 
a relaxing sensory stimulus that may help lessen pain 
perception (Aktaş et al., 2025). The addition of Epsom salt may 
also have contributed to the intervention experience. Previous 
literature has suggested that magnesium sulfate may support 
muscle relaxation and may be associated with reduced 
discomfort in musculoskeletal conditions (Tarsitano et al., 
2024). Nevertheless, the present study was not designed to 
separate the specific effect of warm water from the 
contribution of the salt component. Therefore, these 
mechanisms should be interpreted as plausible explanations 
based on prior literature rather than direct findings 
established by this study (Dewi et al., 2020; Ezdha et al., 2023; 
Jauhar et al., 2022).  

The demographic characteristics of respondents provide 
additional context for interpreting the findings. Most 
respondents were aged 46–55 years, the majority were 
female, and most had experienced gout arthritis for more than 
six months. These characteristics are broadly consistent with 
previous literature indicating that gout arthritis is commonly 
found in middle-aged and older adults and may be influenced 
by hormonal and chronic metabolic factors (Eun et al., 2021; 
Ragab et al., 2017). At the same time, these data should be 
interpreted cautiously because several clinically relevant 
baseline variables, such as painful joint location, medication 
use, uric acid levels, acute attack status, and comorbidities, 
were not comprehensively documented in this study. As a 
result, the present findings are limited in their ability to 
explain which patient factors may have influenced the 
magnitude of pain reduction.  

The present findings are generally consistent with 
previous studies that reported reduced pain after warm water 
or salt-based soaking among patients with gout arthritis. 
Rahagia et al. (2020) reported that warm Epsom salt 
hydrotherapy was associated with reduced pain among older 
adults with gout, while Dewi et al. (2020) found that warm 
water and salt immersion was helpful in decreasing arthritis 
pain scores in an elderly care setting. Similarly, Vakilinia et al. 
(2020) described the application of warm salt water soaking 
as a simple complementary approach for pain reduction. 
Compared with these earlier investigations, the current study 
adds evidence from a community-based primary healthcare 

setting, because the intervention was implemented through 
home visits in the working area of Karanganyar Public Health 
Center. This context is important for community nursing 
practice, where practical, low-cost, and home-based 
supportive interventions are often needed. 

Although the reduction in median pain score appears 
clinically relevant, this study did not formally assess the 
minimal clinically important difference. Therefore, the 
reduction observed in this study should be interpreted 
primarily as a statistically significant reduction in pain 
intensity rather than definitive evidence of clinical 
significance. The change from a median score of 6.00 to 3.00 
suggests improvement in the study sample, but further 
research is needed to determine whether this change 
consistently reflects clinically meaningful benefit across 
broader patient populations.  

From a practical perspective, salt hydrotherapy may offer 
several advantages in community and primary healthcare 
settings. The intervention is simple, inexpensive, and 
relatively easy to perform at home with minimal equipment. 
For patients with chronic joint discomfort, such an approach 
may serve as a complementary strategy alongside 
pharmacological treatment and routine clinical care. In 
nursing practice, especially in settings with limited resources, 
interventions that are easy to teach and feasible to perform 
independently may help support symptom management and 
patient comfort. However, this potential practical value 
should still be interpreted carefully because the present study 
did not compare salt hydrotherapy with another intervention 
or with usual care alone. 

Several limitations should be acknowledged. First, the 
study used a one-group pretest-posttest design without a 
control group, which limits causal interpretation. Second, the 
sample size was small and no formal power analysis was 
conducted, so the findings should be interpreted as 
preliminary. Third, clinically relevant variables such as 
medication use, acute gout attack status, uric acid levels, 
comorbidities, and painful joint location were not 
comprehensively documented. Fourth, because the 
intervention was delivered through home visits, researcher 
attention and interaction may have influenced participant 
responses. Fifth, pain in gout arthritis may fluctuate naturally 
over time, including during the one-week intervention period. 
Finally, this study did not undergo formal review by an 
independent research ethics committee, which should also be 
acknowledged as a methodological limitation. 

Future studies are recommended to use larger and more 
diverse samples, include control or comparison groups, 
document clinical baseline variables more comprehensively, 
and apply longer follow-up periods. Future research should 
also clarify the intervention protocol more precisely, 
including the exact amount of salt used, so that the procedure 
can be replicated more reliably. In addition, obtaining 
prospective ethics review and incorporating objective 
measures such as serum uric acid levels or other clinical 
indicators would strengthen the evidence base regarding the 
role of salt hydrotherapy in community nursing practice. 
 
 

 
CONCLUSIONS AND RECOMMENDATION 

 
This study found a reduction in foot pain intensity after 

salt hydrotherapy among patients with gout arthritis in the 
working area of Karanganyar Public Health Center. In the 
study sample, pain scores decreased significantly after the 
intervention, with a shift from moderate pain to mild pain. 
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These findings suggest that salt hydrotherapy may be 
considered as a complementary nursing intervention in 
community and primary healthcare settings.  

However, because this study involved a small sample and 
used a one-group pretest-posttest design without a control 
group, the findings should be interpreted cautiously and 
should not be regarded as conclusive evidence of 
effectiveness. In addition, the absence of formal ethics 
committee review should be acknowledged as a 
methodological limitation. The contribution of this study lies 
primarily in supporting the application of a simple 
complementary intervention in a community-based setting. 

For further research, it is recommended to conduct studies 
with a larger and more diverse sample to enhance 
representativeness and generalizability. Future investigations 
should employ a true experimental design with control 
groups, include more complete clinical baseline data, and use 
longer intervention and follow-up periods to evaluate the 
sustained effects of salt hydrotherapy on pain intensity and 
functional outcomes among patients with gout arthritis. 
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