
Introduction
Gout is a common and complex form of inflammatory arthritis 

characterized by the sudden onset of intense pain, swelling, 
redness, and tenderness in the affected joints. It is primarily 
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Introduction: Gouty arthritis is a common inflammatory condition caused by the deposition of uric acid crystals in the joints, leading to intense 
pain, swelling, and functional impairment. Thermal therapies, including hot and cold fomentation, are often used as adjunctive treatments for 
managing inflammation and pain in various musculoskeletal conditions. However, the efficacy of these therapies in acute gout remains 
underexplored. This study aims to compare the effects of hot fomentation versus cold fomentation in patients experiencing acute gout flares, 
assessing pain reduction, swelling, joint mobility, and overall patient satisfaction.
Materials and Methods: A randomized controlled trial was conducted with 2,400 patients diagnosed with acute gouty arthritis, divided into 
two equal groups: Group A received hot fomentation (38°C–42°C) and Group B received cold fomentation (5°C–10°C). Both interventions 
were applied twice daily for 20 min over 5 days, alongside standard gout care. Pain intensity was measured using the visual analog scale 
(VAS), while joint circumference, range of motion, and patient satisfaction were recorded at baseline, day 3, and day 5. Statistical analyses 
compared outcomes between the two groups.
Results: Cold fomentation significantly reduced pain intensity (VAS score reduction of 68% by day 5) compared to hot fomentation (26% 
reduction, P < 0.001). Joint swelling decreased by 25% in the cold group versus 5% in the hot group, with cold therapy also leading to greater 
improvements in joint mobility (average increase of 15° vs. 5°, P < 0.01). Notably, 35% of patients in the hot fomentation group experienced flare-
ups, compared to only 2% in the cold fomentation group (P < 0.001). Patient satisfaction was also higher in the cold group, with 85% of 
participants reporting satisfaction versus 30% in the hot group.
Conclusion: This study demonstrates that cold fomentation is significantly more effective than hot fomentation in managing acute gouty 
arthritis. Cold therapy provided superior pain relief, reduced swelling, improved joint mobility, and minimized the risk of symptom 
exacerbation. In contrast, hot fomentation often worsened symptoms, making it unsuitable for acute gout management. These findings suggest 
that cold fomentation should be the preferred thermal therapy for gout flare-ups, while heat applications should be avoided.
Keywords: Gouty arthritis, hot fomentation, cold fomentation, thermal therapy, pain management, swelling, joint mobility, flare-ups, patient 
satisfaction.

Abstract

Learning Point of the Article:
The article demonstrates that cold fomentation is significantly more effective than hot fomentation in managing acute gouty arthritis, 

providing superior pain relief, reducing swelling, and minimizing flare-ups. Hot fomentation, in contrast, can worsen symptoms and should 
be avoided during acute gout attacks. Clinicians should prioritize cold therapy during flare-ups for better patient outcomes and satisfaction.

Data Insights on the Risks of Local Heat and Massage in Gouty Arthritis 
Treatment
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caused by the accumulation of monosodium urate crystals 
within the joints, which triggers an immune response leading to 
inflammation. Gout has been recognized for centuries, often 
referred to historically as the “disease of kings” due to its 
association with rich diets and excessive alcohol consumption. 
However, it is now understood to affect individuals across all 
socioeconomic classes, with its prevalence rising globally due to 
changing lifestyles and dietary patterns.
While various therapeutic approaches, such as pharmacological 
treatments and lifestyle changes, are commonly used to manage 
gout, some physical therapies—like hot saline fomentation and 
massage—are generally contraindicated, particularly during 
acute flare-ups.
Heat therapy, such as hot saline fomentation, can exacerbate the 
inflammatory response during a gout attack by increasing blood 
flow to the affected area, leading to further swelling and 
discomfort. Heat may also contribute to the solubilization of uric 
acid crystals, potentially promoting their deposition in joints, 
thereby worsening symptoms during the acute phase of gout [1].
Similarly, massage therapy can aggravate inflamed joints by 
applying pressure to already swollen and tender areas, which may 
increase local inflammation and pain. In some cases, massage 
might cause microtrauma to the soft tissues, further intensifying 
the inflammatory process and potentially prolonging the 
recovery from a gout flare-up [2].

Materials and Methods
This study was a randomized controlled trial (RCT) comparing 
the efficacy of hot fomentation versus cold fomentation in 
managing pain, swelling, and inflammation in patients with acute 
gouty arthritis. The participants were randomly assigned into 
two groups: Group A (hot fomentation) and Group B (cold 

fomentation).

Participants

Inclusion criteria
• Patients aged 30–70 years diagnosed with acute gouty arthritis 
(confirmed by clinical examination and serum uric acid levels).
• Experiencing an active gout flare within 48 h of study initiation.
• Willingness to adhere to study protocols and sign informed 
consent.

Exclusion Criteria
• Presence of other inflammatory arthritis (e.g., rheumatoid 
arthritis and osteoarthritis).
• Use of systemic steroids or other anti-inflammatory 
medications beyond the standard gout therapy.
• Contraindications to heat or cold therapies (e.g., peripheral 
vascular disease and skin conditions).

Randomization and Blinding
Participants were randomly allocated into one of the two 
intervention groups using a computer-generated randomization 
sequence. Blinding was applied for outcome assessors who were 
not informed of the treatment group allocations. However, due 
to the nature of the intervention, blinding of the participants was 
not possible.

Intervention protocols
1. Group A (Hot Fomentation)
• Patients received local hot fomentation therapy on the affected 
joint using a hot pack at 38°C–42°C.
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Figure 1: Pain intensity (VAS Score): The line chart shows a significant 
reduction in pain for the cold fomentation group over time, while the 
hot fomentation group experienced only a minor reduction.

Figure 2: Swelling reduction and joint mobility: The combined bar and line chart 
illustrates that cold fomentation led to a greater reduction in swelling and 
improvement in joint mobility compared to hot fomentation.
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• The treatment lasted 20 min, twice daily for 5 days.
2. Group B (Cold Fomentation)
• Patients received local cold fomentation therapy using cold 
packs applied at 5°C–10°C.
• Cold fomentation was performed for 20 min, twice daily for 5 
days.

Standard care
Both groups received standard gout care, including dietary 
advice and nonsteroidal anti-inflammatory drugs (NSAIDs) as 
prescribed by their physician. Colchicine or other gout-specific 
treatments were allowed if previously prescribed.

Outcome measures
• Primary Outcome
o Pain Intensity: Assessed using a visual analog scale (VAS) 
ranging from 0 (no pain) to 10 (worst pain imaginable), recorded 
at baseline, day 3, and day 5 of treatment.
• Secondary Outcomes
o Swelling and Inflammation: Measured by changes in joint 
circumference using a flexible tape measure.
o Joint Mobility: Assessed by the range of motion in the affected 
joint using a goniometer.
o Patient Satisfaction: Evaluated on a 5-point Likert scale at the 
end of the study.

Data collection and analysis
• Baseline characteristics (age, gender, duration of gout, and 
serum uric acid levels) were collected for all participants.
• Pain scores and swelling were recorded at baseline, day 3, and 
day 5.
• A mixed model repeated measures ANOVA was used to 
compare changes over time between the two groups. Subgroup 
analyses were conducted based on demographic variables (e.g., 

age and duration of disease).

Ethical considerations
This study was conducted in accordance with the Declaration of 
Helsinki and received approval from the institutional ethics 
committee. All participants provided informed consent prior to 
enrolment, and they had the right to withdraw at any time 
without penalty.

Results
A total of 2400 patients (1200 in each group) completed the 
study comparing the effects of hot fomentation and cold 
fomentation in the management of acute gouty arthritis.

Baseline characteristics
Both groups had similar baseline characteristics, including age, 
gender distribution, disease duration, and serum uric acid levels. 
The average age was 52.4 years (±8.7), and 70% of participants 
were male, consistent with the higher prevalence of gout in men. 
All participants were experiencing an acute gout flare at the time 
of enrolment.

Primary outcome: pain intensity
• Cold Fomentation Group (Group B): Patients in the cold 
fomentation group experienced a significant reduction in pain 
over time. By day 3, the mean VAS pain score dropped from 8.7 to 
4.3, and by day 5, it further reduced to 2.8 (P < 0.001) (Fig. 1).
• Hot Fomentation Group (Group A): In contrast, patients 
receiving hot fomentation showed a poor pain response. The 
VAS score on day 3 dropped only slightly from 8.8 to 7.0, and by 
day 5, it was still elevated at 6.5 (P > 0.05), indicating minimal 
improvement in pain (Fig. 1).

Secondary outcomes
1. Swelling and inflammation
• Cold Fomentation Group: Joint circumference in the cold 
fomentation group decreased by 25% on average by day 5, 
indicating significant reduction in swelling (Fig. 2).
• Hot Fomentation Group: In contrast, the hot fomentation 
group showed no significant reduction in joint circumference, 
with only a 5% decrease by day 5 (P > 0.05). In some patients, 
joint swelling worsened after hot fomentation (Fig. 2).
2. Joint mobility
• Cold Fomentation Group: Joint mobility improved 
significantly, with an average increase of 15° in range of motion in 
the affected joint by day 5 (Fig. 2).

Mehra S, et al

Group Flare-ups (%) Patient Satisfaction (%)

Cold fomentation 2 85

Hot Fomentation 35 30

 AQ: Please provide citation for Table 1 in the text.

Table 1:  Summary table for flare-ups and patient 

satisfaction
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• Hot Fomentation Group: Joint mobility showed only marginal 
improvement, with an average increase of 5° by day 5 (P < 0.01) 
(Fig. 2).
3. Flare-Ups
• Cold Fomentation Group: Only 2% of patients reported 
exacerbation of symptoms (flare-ups) during the study (Table 
1).
• Hot Fomentation Group: A significant number of patients 
(35%) experienced a flare-up or worsening of symptoms, with 
some reporting increased pain, swelling, and redness in the 
affected joint, particularly by day 3 (P < 0.001) (Table 1).

Patient satisfaction
• Cold fomentation group: Patient satisfaction scores were 
significantly higher, with 85% of patients reporting they were 
“very satisfied” or “satisfied” with the treatment (Table 1).
• Hot fomentation group: In contrast, only 30% of patients in the 
hot fomentation group reported being “satisfied” with the 
treatment, with 50% reporting dissatisfaction due to persistent 
symptoms or worsening of their condition (Table 1).
These results highlight that cold fomentation is far superior in 
reducing symptoms and increasing patient satisfaction 
compared to hot fomentation, which showed a higher rate of 
flare-ups and poor pain management.

Discussion
The results of this RCT provide important insights into the 
efficacy of cold versus hot fomentation in managing symptoms of 
acute gouty arthritis. The findings suggest that cold fomentation 
is significantly more effective than hot fomentation in reducing 
pain, swelling, and inflammation, and it is associated with fewer 
flare-ups and greater patient satisfaction.

Pain management
Pain intensity, measured through the VAS, demonstrated a 
marked difference between the two groups. Patients who 
received cold fomentation experienced a significant reduction in 
pain, with a 68% decrease in VAS scores by day 5. In contrast, 
patients treated with hot fomentation showed a much smaller 
decrease in pain, with only a 26% reduction over the same period 
(Fig. 1). These results are consistent with previous studies 
suggesting that cold therapy can effectively reduce acute 
inflammatory pain by constricting blood vessels and reducing 
swelling [3, 4].
Cold therapy appears to work by numbing the area and 
decreasing the metabolic demands of inflamed tissues, which 
contributes to pain relief.

Conversely, hot fomentation may have aggravated the 
inflammatory process, leading to a less significant reduction in 
pain. Heat increases blood flow to the affected joint, which may 
exacerbate inflammation and cause further discomfort during an 
acute gout attack. This is supported by the observation that a 
significant number of patients in the hot fomentation group 
reported persistent or even worsened pain, possibly due to the 
pro-inflammatory effects of heat [2, 3].

Swelling and inflammation
Swelling, measured by joint circumference, was reduced 
significantly in the cold fomentation group, with a 25% decrease 
by day 5. In contrast, hot fomentation led to only a 5% reduction 
in swelling (Fig. 2). The superior performance of cold 
fomentation in reducing swelling is likely due to its ability to limit 
the inflammatory response by reducing blood flow and 
preventing fluid accumulation in the joint space. This is in line 
with established principles that cold therapy constricts blood 
vessels, thereby minimizing edema and joint effusion.
On the other hand, hot fomentation may have had the opposite 
effect. By increasing local blood flow, heat may have promoted 
the accumulation of inflammatory mediators and exacerbated 
joint swelling. This could explain the poor response in the hot 
fomentation group, where swelling remained largely unchanged.

Joint mobility
Improvement in joint mobility followed a similar pattern. Cold 
fomentation led to a significant increase in the range of motion in 
the affected joint by day 5, with an average improvement of 15°. 
Hot fomentation, however, only resulted in a 5° increase (Fig.  2). 
The reduction in swelling and pain in the cold fomentation group 
likely contributed to better joint function, allowing patients to 
move more freely.

Flare-ups and patient satisfaction
A striking difference was observed in the incidence of flare-ups 
between the two groups. While only 2% of patients in the cold 
fomentation group experienced a flare-up, a significant 35% of 
those in the hot fomentation group reported exacerbation of 
symptoms during the treatment period (Table 1). The higher 
rate of flare-ups in the hot fomentation group further confirms 
the contraindication of heat therapy during acute gout attacks. 
Heat may intensify the inflammatory response, triggering flare-
ups or prolonging the recovery phase.
This difference in therapeutic response is reflected in the patient 
satisfaction scores. 85% of the cold fomentation group reported 
being satisfied or very satisfied with the treatment, whereas only 
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Clinical Message

Cold fomentation is a highly effective, non-invasive therapy for 
managing acute gout flares, offering significant reductions in pain, 
swelling, and joint immobility while minimizing the risk of flare-ups. 
In contrast, hot fomentation may exacerbate symptoms and should 
be avoided during acute gouty arthritis. Clinicians should prioritize 
cold therapy as an adjunctive treatment during gout attacks, 
reserving heat therapy for non-inflammatory phases of the 
condition. This approach can improve patient outcomes and 
satisfaction during acute gout management.

30% of patients in the hot fomentation group expressed 
satisfaction (Table 1). The low satisfaction in the hot 
fomentation group is consistent with the higher pain, poor 
swelling reduction, and increased flare-ups observed during the 
study [5, 6].

Clinical implications
These findings have significant implications for the management 
of acute gout. Cold fomentation should be considered the 
preferred physical therapy for symptom relief during an acute 
flare. Cold therapy is effective in controlling the inflammatory 
process, reducing pain and swelling, and improving joint 
function, all of which are critical for patient comfort and recovery 
[4, 7-10].
On the other hand, the results strongly suggest that hot 
fomentation is contraindicated during acute gouty arthritis. The 
increase in flare-ups, minimal pain relief, and poor swelling 
reduction highlight the risks associated with applying heat 
during acute inflammation. Heat therapy may be beneficial 
during non-inflammatory phases of gout, but it should be 
avoided during acute episodes.

Limitations
One limitation of this study is the lack of long-term follow-up. 
While cold fomentation was shown to be effective during the 
acute phase of gout, future studies should examine whether these 
benefits persist over longer periods and whether repeated use of 
cold therapy has any long-term effects on joint health. In 
addition, this study did not assess the role of other physical 
therapies, such as alternating hot and cold therapy, which could 

be explored in future research.

Conclusion
The study demonstrated that cold fomentation was significantly 
more effective than hot fomentation in reducing pain, swelling, 
and inflammation in patients with acute gouty arthritis. Cold 
therapy not only improved joint mobility but also resulted in 
fewer flare-ups and higher patient satisfaction. Conversely, hot 
fomentation appeared to aggravate symptoms in a substantial 
number of patients, making it an unsuitable therapy during acute 
gout attacks.
These results strongly suggest that cold fomentation should be 
the preferred thermal therapy in the management of gout flares, 
while hot fomentation should be avoided due to the risk of 
worsening the inflammatory response. Clinicians should 
consider these findings when advising patients on appropriate 
thermal therapies for gout management.
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