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Abstract:  

Background: Osteoarthritis (OA) is most prevalent chronic rheumatic disease, a leading cause of pain and 

disability in most countries. The comprehensive use of naturopathy including hot mud and mustard are common. 

Mustard application lacks scientific evidence while mud is established for treatment of OA. Hence present study 

aims to evaluate and compare the effect of hot mud and mustard applications to knee in patients with OA. 

Material and methodology: Sixty subjects were randomly assigned to either group 1 (hot mud application) 

or group 2 (mustard application). Subjects received interventions along with naturopathy treatments for ten 

days with assessments at baseline and post intervention. Assessment tools were Visual Analogue Scale (VAS), 

Western Ontario and McMaster Universities Secondary Osteoarthritis index (WOMAC), Measurement of range 

of motion knee by goniometry, and Short form-36 (SF-36).  

Results: The results showed significant difference in VAS in both groups. Group 2 showed significant reduction 

in Womac. Good improvement was seen in group 2 in right extension, left extension, physical functioning, social 

well-being, general physical health, compared to group 1. Rest of the variables in both groups had similar 

effects since there was not much significant change in both. The group 1 showed significant difference in pain 

(31.00+_67.42), when compared to group 2 (32.67+_72.42). 

Conclusion: The study result suggests that both hot mud application and mustard application could be 

considered effective in patients with OA while mustard application is more effective than hot mud application 
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I. Introduction 
Osteoarthritis (OA) is a chronic, progressive and disabling joint disease characterized by degenerative 

change in bones, cartilage, menisci, ligament, and synovial tissue. It can occur in every synovial joint, but is 

most common in hip and knee joint.
 [1, 2]

This is the most common cause of locomotor disability in the elderly.
 [3] 

 

Osteoarthritis is more common in women than men but the prevalence increases dramatically with age. 

45% of women over the age of 65 have symptoms while radiological evidence is found in 70% of those over 

65.
[4]

 Osteoarthritis (OA) has a major impact on functioning and independence and ranks among the top ten 

causes of disability worldwide. 
[5,6]

 Symptoms and disability increase in prevalence with increasing age 
[7,9]

 and 

people with OA use health-care services at a higher rate than a representative group of all adults.
[10,11]

  the 

number of people with OA disability is expected to double by the year 2020.
[12,13]

 there by increasing the already 

significant economic burden of OA. Cost of illness studies for OA have focused on the direct costs to the health-

care system.
 [14, 15]

  

Osteoarthritis of knee (OAK) is major cause of mobility impairment, particularly among females. 

Recent estimates suggest that by 2030, 25% of US adults will suffer from arthritis. It has been estimated that the 

percentage of people aged 65 years and above in Asia. It will be more than double in the next two decades, from 

6.8% in 2008 to 16.2% in 2040. Middle age and older peoples are most frequently affected and which is more 

common in women than in men. A survey by world health organization (WHO), in 2000 revealed that incident 

and prevalence of OA increases with age. In worldwide 9.6% of men and 18% of women who aged >60 years 

have symptomatic OA. Recent estimates suggest that by 2030, 25% of US adults will suffer from arthritis. It has 

been estimated that the percentage of people aged 65 years and above in Asia.
 [16]

 

Osteoarthritis (OA) is most prevalent of the chronic rheumatic disease and is a leading cause of the 

pain and disability in most countries worldwide.
[17]

 Osteoarthritis (0A) is second most common 

Rheumatological problem and is most frequent joint disease with prevalence of 22% to 39% in India.
[18,20]
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Many countries in Asia ageing rapidly .it has been estimated that the percentage of people aged 65 years and 

over in Asia will more than double in the next two decades, from 6.8%in 2008 to 16.2% 2040.
[21] 

Pain, stiffness, joint swelling, coarse crepitus, limitations in walking; stair climbing and squatting are 

common in patient with osteoarthritis of knee (OAK) which greatly interferes with activities of daily living. 

Most research on knee OA has attempted to quantify the magnitude of physical disability associated with this 

disease and the impact of various treatments on outcomes such as pain severity and physical functioning. 

However, the physical manifestations of knee OA have direct impact on other aspects of patient’s lives such as 

social interactions, mental functioning, and sleep quality [and recreation and have a significant negative impact 

on health related quality of life (HRQOL) which progressively declines with the magnitude of disease 

progression.
[22, 23]

 

HRQOL measures are relevant and important adjunct outcomes that help in quantifying the physical, 

social, and emotional impact of OAK.
 [24, 25]

 Identification of therapies that improve HRQOL in patients with 

OAK may mitigate the clinical, economic, and social burden of the disease.
26

 

Naturopathy is a system of man building in harmony with constructive principles of nature on physical, 

mental, moral and spiritual planes of living and consists of non-invasive treatment modalities like diet therapy, 

fasting therapy, mud therapy, hydro therapy, massage therapy, acupressure, acupuncture, chromo therapy, and 

magnet therapy.
 [27]

 

Mud therapy is an important treatment modality used in naturopathy.
[28]

 Mud pack therapy has been 

used to treat rheumatic conditions since time immemorial, representing an unquestionable reality.
[29]

 However, 

there are only a few review articles that evaluate the therapeutic effect of its application in knee OA.
[30]

 Which is 

widely used in our country as in many other countries for the treatment of musculoskeletal diseases due to 

provision of pain relief.
[31]

Mustard application to knee is also one of the naturopathic treatment modality used 

mainly in the clinical practice for the management of OAK in most of the naturopathy clinics/hospitals. Though 

it is being widely used by the naturopathic physicians, there is lack of scientific evidences for the use of mustard 

application for OAK and though mud therapy has traditional references, more studies are required to establish 

the efficacy and usefulness of mud therapy in various diseases.
 [32]

 Like OAK made us to select this present 

study to evaluate and compare the effect of mud application therapy and mustard application to knee in patient 

with OAK.  

 

II. Material And Methods 
Subjects:Sixty subjects with ages ranging between 30-65 years participated in study. They were screened 

through a routine medical checkup and those satisfying diagnostic criteria for osteoarthritis of knees pain were 

recruited. 

Description of subjects including the selection of sample from the population: Study population was 

selected from inpatient facility of SDM Yoga and nature cure hospital, Shanthivana, Dharmasthla; sixty subjects 

were recruited for the study based on inclusion and exclusion criteria. 

Ethical Considerations: Subjects who fulfilled the inclusion criteria were shown information sheet having 

details regarding the nature of study and intervention to be used. Subjects were given enough time to go through 

the study details mentioned in the information sheet. They were given the opportunity to ask any question and if 

they agree to participate in the study they were asked to sign the informed consent form. All expressed their 

willingness to participate in the study by giving signed informed consent. Approval was obtained from 

Institutional Ethical Committee, as all tests were essentially non-invasive in nature. 

 

Inclusion & exclusion criteria: 

Inclusion Criteria 

The following inclusion criteria would be the basis for selecting subjects. 

 Subject diagnosed as OAK, according to American College of Rheumatology diagnostic criteria for 

osteoarthritis of knee will be included in this study.  

 Both genders. 

 Age: 30 to 65 years. 

 

Exclusion Criteria: 

• Rheumatoid arthritis, fibromyalgia, recurrent or active pseudo-gout, cancer or other serious medical 

condition  

• History of kidney or liver failure  

• Oral steroids within the last four weeks  

• Intra-articular knee depo-corticosteroids within the previous 3 months  

• Intra-articular hyaluronate within the previous 6 months  

• Arthroscopy of the knee within the previous year  
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• Significant injury to the knee within the previous 6 months  

• Rash or open wound over the knee  

• Structured exercise more than once per week for 20 minutes or longer during the 3 months prior to study 

entry  

• Anorexiant or other medications known to affect metabolism  

• Current or planned pregnancy 

 

Design. 

Randomized control trial: Randomization was done by using the chit system. There were equal numbers of 

subjects (30 each) in Group 1 (hot mud application) and Group 2 (mustard application). They were assessed at 

the baseline and after 10 days.  

 

Assessments: 

Primary outcome variables: 

Visual Analogue Scale (VAS): 

The Visual analogue scale was developed by Cline.
 [33]

 The visual analogue scale (VAS) provides a 

continuous scale for subjective magnitude estimation and consists of a straight line, the limits of which carry a 

verbal description of each extreme of the symptom to be evaluated. The line is usually 10 cm long and 

horizontal 
[34]

 though different lengths and orientations have been employed and proven satisfactory.
 [35, 36]

 The 

subjects will be asked to rate the severity of pain related to low back pain by visual assessment technique with a 

scale of 0-10cm. 

 

Patient Global Assessment:  

Western Ontario and McMaster Universities Secondary Osteoarthritis index (WOMAC): is widely used 

in the evaluation of Hip and Knee Osteoarthritis. It is a self-administered questionnaire consisting of 24 items 

divided into 3 subscales assess the three dimensions of pain, disability and joint stiffness in knee and hip 

osteoarthritis.
 [37]

 

 

Measurement of range of motion knee by goniometry: 

Goniometry: Knee region range of movement (flexion and extension) will be assessed by using goniometry. 

The normal Knee range of movement, flexion is 0- 130 and extension is 120- 0.
 [38] 

Secondary Outcome Variables. 

Short Form 36 (SF 36):  

The SF-36 is a multi-purpose, short-form health survey with only 36 questions. It yields an 8-scale 

profile of functional health and well-being scores as well as psychometrically-based physical and mental health 

summary measures and a preference-based health utility index.
 [39]

 

 

Intervention: 

The participants selected for the study were randomly assigned in to Group 1 and Group2.  

Group 1 intervention: 

Hot mud application: Mud will be heated up to 45 °C with the use of hot water then it will be applied to the 

affected knee covering an area of 5 cm above and below the patella for 30 minutes daily for the period of 10 

days.
 [40]

 And standard naturopathy treatment protocol was made which was prescribe in the morning session.  

Group 2 interventions: 

Hot mustard application: Mustard powers added to the hot water at the 45
0
C and apply the mustard powder 

application over the knee. Mustard application to knees for 30 minutes a day for the period of 10 days. Mustard 

application is useful for the cases in which very quick and strong revulsive effect is desired, as for the relief of 

severe pain by its chemical irritation.
[41] 

and standard naturopathy treatment protocol was made which was 

prescribe in the morning session. 

 

Treatment Chart 

Table 1.Naturepathy intervention protocol for 10 days. (Group-1) 
DAY MORNING AFTERNOON 

1 En;Steam bath Hot mud application to knee 

2 Souna bath Hot mud application to knee 

3 Neutral ½ bath with salt Hot mud  application to knee 

4 Full body massage Hot mud  application to knee 

5 G.T.Bath Hot mud  application to knee 

6 NUWM Hot mud  application to knee 

7 SGOM Hot mud  application to knee 

8 WPB Hot mud  application to knee 
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9 CCJ Hot mud  application to knee 

10 Full Mud Bath Hot mud  application to knee 

Treatment Chart 

 

Table 2.Naturepathy intervention protocol for 10 days. (Group-2) 
DAY MORNING AFTERNOON 

1 En;Steam bath Hot mustard application to knee 

2 Souna bath Hot mustard application to knee 

3 Neutral ½ bath with salt Hot mustard application to knee 

4 Full body massage Hot mustard application to knee 

5 G.T.Bath Hot mustard application to knee 

6 NUWM Hot mustard application to knee 

7 SGOM Hot mustard application to knee 

8 WPB Hot mustard application to knee 

9 CCJ Hot mustard application to knee 

10 Full Mud Bath Hot mustard application to knee 

 

Data extraction and Analysis: 

Data extraction: The data was collected using three primary outcomes variables and one secondary outcome 

variables. The assessments were collected on the first day (baseline data) and the end of 10 days (post data). The 

data was organized in Microsoft Excel Sheets (version 2010). 

 Data Analysis: Data were analysed using IBM SPSS 21.0. The data was checked for normality and Mann -

Whitney U test was employed to compare means between the two groups. For all the analysis, we present 95% 

confidence intervals and considered p < 0.05 as significant 

 

III. Results 
The present study was conducted to compare and evaluate if hot mud application and mustard 

application had any influence on Visual analogue scale (VAS) for pain. Patient Global Assessment Western 

Ontario and McMaster Universities Secondary Osteoarthritis index (WOMAC), goniometry (range of motion), 

Short Form 36 (SF 36) and quality of life in patients with osteoarthritis of knee for short term duration result 

were compared with two groups, group 1(hot mud application) and group 2(mustard application), wherein data 

was extracted at both baseline and post intervention. Both (group1 and group2) have same effect on reducing 

pain (VAS) (fig.1). The results showed significant difference in group1in severity of pain. Group 2 showed 

significant reduction in Womac (fig.2) and there was much improvement seen in the mustard application 

(group2)  in right extension, left extension, physical functioning ,social well-being, general physical health, 

compare to mud application group. And rest of the variable in both hot mud and mustard has similar effect since 

there is not much significant change in both the group in (SF-36). Mann-Whitney U test was done for 

comparison between two groups. Group 2 has shown significant difference in range of motion (goniometry).  

Group 1 showed significant difference in pain (31.00+_67.42), when compare to group 2. (32.67+_72.42). 

(fig.3)  

 

IV. Discussion 
The main aim of the study was to evaluate and compare the  effect of hot mud application and mustard 

application is in general to reduce pain intensity(VAS) and patients global assessment ,range of motion ,improve 

the quality of life and health status in patient with osteoarthritis of knee. 

We investigated the use of hot mud application and mustard application treatment before and after in 

patients with osteoarthritis of knee. We used self-reported visual analogue scale, patients global assessment 

(WOMAC-Western Ontario and McMaster Universities Secondary Osteoarthritis index),range of 

motion(goniometry)and SF-36(to measure health related quality of life).these methods have been reported to be 

most satisfactory for assessing severity of pain ,patients global assessment, range of motion and HRQoL. 

In our present study, we found that pain score reduce in hot mud application compare to mustard 

application. Which suggest the main use of the treatment is to relieve rheumatic musculoskeletal pain.
[42]

 Its 

effects on neuralgias and skin problems are also known for the successful results obtained.
[43]

 Although the main 

mechanical action of the mud pack is thermal therapeutic, its systemic action allows it to act on molecular and 

chemical processes in degenerative conditions like,
[44]

 mud application has a therapeutic activity due to both 

anti-inflammatory component and thermal effect
[45]

 with mad application we observed an improvement in pain 

and quality of life parameters. Mostly superficial heating therapy including paraffin baths, hot packs, mud 

application, balenotherapy and mineral water. The common action mechanism is to increase pain threshold by 

affecting sensory and muscle nerve and muscle nerve endings. Beta endorphin releasing and washing out the 

pain mediators by peripheral releasing and washing out the pain mediators by peripheral vasodilation also play a 

role in producing analgesia and sedation .[
46]
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Mustard application to knee is also one of the naturopathic treatment modality used mainly in the 

clinical practice for the management of OAK in most of the naturopathy clinics/hospitals. Though it is being 

widely used by the naturopathic physicians, there is lack of scientific evidences for the use of mustard 

application for OAK and though mud therapy. 

The study was able to prove the hypothesis that use of hot mud application and mustard application for 

a short term duration of 10 days as an adjuvant to naturopathy modality is effective in the treatment of 

osteoarthritis of knee. Although both the treatment modalities are effective but mustard is more effective. 

Mustard application showed significant reduction in Womac scale and there was much improvement seen in the 

mustard application (group2) in right extension, left extension, physical functioning, social well-being, general 

physical health, quality of life compare to mud application group.  

 

V. Conclusion 
The study results showed improvement in severity of pain, patient’s global assessment (WOMAC) in 

both the both group and there was not much change seen in the range of motion (goniometry) in both the group. 

Both hot mud application and mustard application showed improvement in VAS, WOMAC, ROM and SF-36 

within the group which suggests that hot mud application and mustard application along with naturopathy 

intervention can be considered as effective treatments in patients with osteoarthritis of knee pain.  
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Trial Profile: An illustration of participation of subjects in the trial from its inception till the completion. 

 
 

Fig.1: Comparison between (VAS) [pre and post of hot mud application (Group-1)] and [pre and post of 

mustard application (Group-2)]. 
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Fig.2: Comparison between post groups (WOMAC %)( hot mud application (1), mustard application (2)).  

 
 

Fig.3 Comparison between post group (pain, general health) (hot mud application (1), mustard application (2)).  

 
 

Table 1: Represent post intervention of group 1(hot mud application) and group 2(mustard application). 

 
VARIABLES ( post intervention) GROUP 1       

(HOT Mud 

APPLICATION) 

Sample median 

GROUP 2 
(MUSTARD 

APPLICATION)  

Sample median 

Mann-Whitney U 
test statistic P-

VALUE 

CONCLUSION 

VAS 5.00(0.58) 5.00(0.56) 401.00 0.35 

WOMAC % 0.22(0.02) 0.20(0.03) 676.00 0.00 

goniometry right extension 170.0(1.83) 170.0(3.79) 362.50 0.01 

goniometry right flexion 80.0(1.64) 80.0(6.40) 475.50 0.56 

goniometry left flexion 80.0(1.78) 80.05.56) 435.00 0.72 

goniometry left extension 170.00(1.83) 170.00(3.13) 377.00 0.02 

physical functioning 80.0(2.25) 80.0(1.27) 308.00 0.00 

physical health 100.00(0.00) 100.00(4.56) 465.00 0.32 

emotional problem 100.00(0.00) 100.00(0.00) 450.00 1.00 

energy fatigue 65.0(1.60) 65.0(2.01) 393.50 0.16 

emotional well being 92.0(2.64) 92.0(4.69) 463.00 0.84 

social well being 75.0(3.28) 75.0(9.25) 348.00 0.06 

pain  67.0(2.97) 77.0(8.62) 260.50 0.00 

general health 72.0(4.01) 80.0(5.15) 118.50 0.00 

 

Fig.3 


