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Abstract
Objectives: Knee osteoarthritis (OA) is a common chronic degenerative disorder. There are various treatment modalities. This study was planned
to investigate the efficacy of balneotherapy, mud-pack therapy in patients with knee OA.
Methods: A total of 80 patients with knee OA were included. Their ages ranged between 39e78. The patients were separated in to three groups.
Group I (n ¼ 25) received balneotherapy, group II (n ¼ 29) received mud-pack therapy and group III (n ¼ 26) was hot-pack therapy group. The
therapies were applied for 20 min duration, once a day, five times per week and a total of 10 session. Patients were assessed according to pain,
functional capacity and quality of life parameters. Pain was assessed by using Visuel Analogue Scale (VAS) and Western Ontario McMaster
Osteoarthritis Index (WOMAC) pain scale (0e4 likert scale). Functional capacity was assessed by using WOMAC functional capacity and WOMAC global index. Quality of life was evaluated by Nottingham Health Profile (NHP) self-administered questionnaire. Also physician’s global
assessment and the maximum distance that patient can walk without pain, were evaluated. The assessment parameters were evaluated before and
after three months.
Results: There were statistically significant improvement in VAS and WOMAC pain scores in group I ( p < 0.001), group II and III ( p < 0.05).
The WOMAC functional and global index also decreased in group I ( p < 0.05), group II ( p < 0.001) and hot-pack group ( p < 0.05). Quality of
life results were significantly improved in balneotherapy and mud-pack therapy groups ( p < 0.05). No difference was observed in hot-pack therapy group ( p > 0.05). The maximum distance was improved both in group I and II ( p < 0.05) but not in group III. Also physician’s global
assessment was found to be improved in all groups ( p < 0.05).
Conclusions: Balneotherapy and mud-pack therapy were effective in treating patients with knee OA.
Ó 2006 Elsevier Masson SAS. All rights reserved.
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1. Introduction
Osteoarthritis (OA) is a degenerative joint disease which
mostly affects the weight-bearing joints. Pain and limitation
in range of motion are main symptoms in knee OA. It is often
associated with impaired quality of life and disability. The
goals of treatment are to relieve pain, to provide movement
improvement and increase functional capacity. There are various treatment modalities including oral/intraarticular drugs,
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exercise physical therapy and finally joint replacement surgery
[1,2].
Balneotherapy has been used empirically in treating various
musculoskeletal disorders since many years. The therapeutic
value of thermal spring water has been linked to its composition, mineral concentration and the temperature. Several studies suggest a beneficial effect of balneotherapy on degenerative
and inflammatory joint diseases. Also studies offer it, as an adjuvant therapy in the treatment of various chronic health
conditions [3,4]. Mud-pack therapy is frequently used in daily
rheumatologic practice. Mud-pack application alone or in
combination with balneotherapy has been found to be effective
on painful arthritic processes. It has been shown to induce
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anti-inflammatory activity and influence the anti-oxidant system in patients with OA [5].
Nguyen et al., noticed the significance of randomised controlled studies in spa therapy in patients with OA. They
showed the efficacy of spa therapy not only in knee OA but
also in lumbar spine and hip OA [6]. Despite few studies
with different methodologies, their results show favourable
effects on joint pain [6,7]. Recently there is an increase in
scientific basis researches, however, no concept has been approved for both balneotherapy and mud-pack therapy yet.
In our country balneotherapy was applied in both modern
and traditional way. The results of the studies indicated that
nearly all kind of balneotherapy therapies were effective on
a various rheumatic diseases in Turkey [8]. Afyon is a famous
city with its hot springs. In our center the natural spring water
flows at a temperature of 36e60  C. It contains sodium
278 mgr/L, bicarbonate 677 mgr/L, as well as sulfate, calcium,
magnesium, iron-aluminum cations, chlorine and metasilicate
anions. Mud-packs do not have any bacteria, are not toxic and
contain the same amount of anions and cations. In our city, it is
easy to arrive at a spa center so patients sometimes prefer traditional methods. Therefore to determine the therapeutic value
of bathing becomes a major problem. This study was planned
to investigate the effectiveness of balneotherapy and mud-pack
therapy in the treatment of knee OA.
2. Methods
Eighty patients (74 F/6 M) suffering from knee OA participated in the study. Diagnosis of OA was based on the criteria
of American College of Rheumatology [9]. Patients having
effusion in knees, previous knee arthroplasty, severe cardiovascular diseases and peripheral vascular diseases were excluded from the study. Also patients who had physical
therapy program and intraarticular corticosteroid or hyaluronic
acid injections within 6 months were excluded. After physical
examination full blood count, erythrocyte sedimentation rate
(ESR) and biochemical markers were evaluated. All patients
received weight bearing anteroposterior and lateral X-rays.
After the physician completed the assessment parameters,
patients were directed to another physician in which the patients were allocated to the groups in order of their admittance
Group I (n ¼ 25) received balneotherapy. They had bathing in
mineral water pools at 36  C. Group II (n ¼ 29) received mudpack therapy. Group III (n ¼ 26) had hot-pack application.
Mud-packs and hot-packs were heated to 42  C and applied
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over knees for 20 min. Also the total duration of daily bathing
was 20 min. All therapies were administered once a day and
five times per week. They were treated as outpatients and participated the therapy programs for two weeks (10 sessions) under the supervision of a physiotherapist. During the therapy
program, if needed they were allowed to take paracetamol in
a maximum dose of 1500 mgr per day. At the end, patients
were asked whether they continued the drug intake or not.
The assessment parameters were measured before, at the end
and 3 months after the therapy (2th and 12th week).
Patients were evaluated according to pain, functional capacity and quality of life parameters.
2.1. Pain
Pain was assessed by using a 10 cm Visuel Analogue Scale
(VAS) (0 no pain and 10 worst pain) and WOMAC pain scale
(0e4 likert scale). VAS was used for measuring pain at night
and while walking.
2.2. Physical function
Functional capacity was assessed by WOMAC functional
capacity and WOMAC global index. They were evaluated
by 0e4 likert scale. The functional capacity index included
17 questions and the scores ranged between 0e68. Global index included three categories which are pain (5 questions),
stiffness (2 questions), and functional capacity (17 questions)
and the scores ranged between 0e96 [10].
2.3. Quality of life
Quality of life was evaluated by the Turkish version of the
Nottingham Health Profile (NHP). This is a self-administered
questionnaire and includes six categories with 38 questions.
These are energy (3 questions), pain (6 questions), emotional
reactions (9 questions), sleep (5 questions), social isolation
(5 questions) and physical mobility (8 questions) [11].
The maximum distance that patient can walk without pain
was evaluated for all patients. Also physician’s global assessment was assessed by using VAS scale. It measured the global
well-being on average over the last week (higher scores indicate the worst results).
This study was approved by the University of Kocatepe
Human Research Ethics Committee. Before treatment all

Table 1
General datas of all groups

Age (year)
Gender (F/M)
Body mass index
Disease duration (year)
Grade 1 OA
Grade 2 OA
Grade 3 OA

Balneotherapy group (n ¼ 25)

Mud-pack group (n ¼ 25)

Hot-pack group (n ¼ 25)

55  8.7 (41e78)
23/2
30.2  4.7 (21e42)
6  4.3 (1e15)
11
10
4

57.4  9 (41e72)
22/3
30.6  4.1 (23e38)
7  4.9 (1e15)
14
9
2

59.6  9.2 (45e78)
24/1
30.4  4.9 (22e43)
6.4  5.5 (1e20)
11
11
3
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Table 2
The changes in physician’s global assessment results before, at the end and after 3 months of the therapy in all groups
Physician’s global assessment

Week 0
Week 2
p
Week 12
p

Group I

Group II

Group III

3.8  1.8
2.6  1.9
0.000**
3.1  1.9
0.005*

4.0  2.3
3.0  2.4
0.006*
3.3  2.1
0.027*

4.4  1.7
3.4  1.8
0.018*
3.5  1.9
0.050*

Data are expressed as means  standard deviation. *p < 0.05, **p < 0.001.

participants were informed of the trial and gave written informed consent.

2.4. Statistical analysis
The means and standard deviations were given as descriptive statistics. For determining the difference before and after
treatment for all groups, non-parametric Friedman test was
used. In order to compare the difference between all groups
KruskaleWallis test was used. All analysis were performed
by using the SPSS for Windows 10.0 software program.

Initially there was no significant difference regarding painless walking distance between the patients in different treatment groups. But, after the treatment and in follow-up
evaluation, it was significantly different between the groups
( p < 0.05). The maximum distance that patient can walk without pain was improved in group I and II ( p < 0.05) but not in
hot-pack therapy group. However during follow up, this improvement was still significant only in balneotherapy group
( p < 0.05) (Table 3).
3.1. Pain
At the end of the therapy and after three months, there was
a decrease in WOMAC pain and VAS (walking) scores in
group I ( p < 0.001). In group II, pain scores were statistically
decreased after 2 weeks ( p < 0.001) and three months
( p < 0.05). Also WOMAC pain ( p < 0.001) and VAS (walking) ( p < 0.05) scores were found to be decreased in hot-pack
therapy group. However, this improvement did not continue
until three months ( p > 0.05). There was no improvement in
VAS (at rest) scores in any group ( p > 0.05) (Table 4). Neither
WOMAC pain nor VAS (walking) scores were differed significantly between the groups, before and after treatment and in
follow-up ( p > 0.05).

3. Results

3.2. Physical function

General data of the patients are shown in Table 1. Seventyfive patients completed the study. Four patients from mudpack therapy and one patient from hot-pack group were
dropped out because of personal problems. Therefore 25
patients in each group were statistically analyzed.
The results of full blood count ESR and biochemical
markers were in normal ranges for all groups. There was no
difference in paracetamol consumption between groups. At
the beginning of the study no statistically differences of the
scores in WOMAC pain, functional and global index were
observed.
In balneotherapy group there was a statistically significant
difference in physician’s global assessment after the therapy
( p < 0.001) and after 3 months ( p < 0.05). Also a significant
improvement was observed both in mud-pack and hot-pack
therapy groups ( p < 0.05). The results are shown in Table 2.

The WOMAC functional and global index also decreased in
group I ( p < 0.05), group II ( p < 0.001) and hot-pack therapy
group ( p < 0.05). After 3 months this improvement was still
significant in both balneotherapy and mud-pack groups but
not in hot-pack therapy group. The results were shown in
Figs. 1 and 2. However no significant difference was observed
within the groups ( p > 0.05).
3.3. Quality of life
The results of energy, emotional reactions and social isolation scores showed no statistical difference between all groups.
In balneotherapy and mud-pack groups there were statistically
improvement in pain, physical mobility and sleep scores
( p < 0.05). This improvement remains to the end of the follow-up period in both groups ( p < 0.05). However, no

Table 3
Comparison of the painless walking distance in patients in different treatment groups and within the groups at 2nd and 12th weeks

Painless Walking Distance (m)
Before treatment
Painless Walking Distance (m)
After treatment
p
Painless Walking Distance (m)
In Follow-up (three months)
p
*p < 0.05.

Balneotherapy
group (n ¼ 25)

Mud-pack group
(n ¼ 25)

Hot-pack group
(n ¼ 25)

p
value

719.6  577.4

442.84  426.4

668.8  1085.7

0.15

988.4  748.4

490.8  507.7

716.4  1077.7

0.037*

0.007*
1064.8  1075.2

0.035*
454.44  403.2

0.414
740.8  1096.1

0.039*

0.025*

0.166

0.096
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Table 4
The results of VAS(walking) and WOMAC pain scores of the patients
WOMAC pain

Week 0
Week 2
p
Week 12
p

VAS (walking)

Group I

Group II

Group III

p

Group I

Group II

Group III

p

9.1  3.6
6.8  5.3
0.000**
7.5  3.9
0.000**

11.0  3.3
7.7  4.1
0.000**
9.0  3.6
0.003*

9.9  4.4
7.8  4.0
0.000**
9.4  4.5
0.285

0.216
0.716

4.8  2.6
3.2  2.5
0.000**
4.0  2.1
0.000**

5.0  2.3
4.0  2.4
0.000**
4.4  2.3
0.045*

4  1.9
3.8  2.7
0.015*
4.3  2.6
0.157

0.222
0.401

0.227

0.836

Data are expressed as means  standard deviation. *p < 0.05, **p < 0.001.

difference was observed in hot-pack therapy group ( p > 0.05).
The results of NHP are shown in Table 5.
4. Discussion
Balneotherapy has been widely used in the treatment of
various musculoskeletal disorders for centuries. Although it
has been reported to be effective in the treatment of osteoarthritis, still there is not a common concept about its mechanism. Several factors may play a role in thermal action. It is
also not clear that whether the effect of balneotherapy depends
on water temperature or the addition of minerals to the water.
The positive effects of Dead Sea baths were demonstrated
in the treatment of both non-inflammatory and inflammatory
diseases [3,12] Studies showed the efficacy of balneotherapy
on low back pain and fibromyalgia [13,14]. It also provides
an improvement in general well-being and quality of life in
chronic health conditions [13,15]. Guillemin et al., observed
an improvement in quality of life in both lower limb OA
and low back pain after spa therapy [16]. We observed that
there was an improvement in NHP scores in both balneotherapy and mud-pack therapy groups but not in hot-pack therapy
group. This improvement was valuable especially in pain,
physical mobility and sleep categories. In our study all groups

were treated in the same therapy complex, however balneotherapy and mud-pack therapy groups were treated in hydrotherapy unit and control group underwent hot-pack
application in physical therapy unit. Although the patients
were outpatiently treated, this difference may depend on the
influence of the vacation in a resort area, as the hot-pack therapy group underwent hot-pack application in physical therapy
unit at the hospital.
Recent studies reported that balneotherapy was effective on
chronic pain management [17]. It is well known that pain is
a major symptom in OA. In a double blind, controlled, follow-up study, patients with knee OA had balneotherapy with
thermal water or tap water. Patients had daily bathing for
30 min during 15 days treatment period. They reported that
thermal treatment was found to be effective in reducing pain
and increasing ambulation even after three months [18]. Tishler
et al., applied balneotherapy (30 min daily) in knee OA patients
intermittently (once weekly) for consecutive six weeks. They
found out an improvement in pain and functional capacity
which were sustained until week ten [19]. A 6 month followup study indicated the prolonged beneficial effect of 3 weeks
spa therapy in OA patients [6]. In our study total duration of
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Fig. 1. The results of WOMAC functional index initially, after 2 weeks and at
the end of 3 months (12 weeks) for all groups.
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Fig. 2. Baseline and follow-up results of WOMAC global index for all groups.
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Table 5
Baseline and final results of the six categories of NHP for all groups
NHP

Group I

Group II

(n ¼ 25)

Pain
Energy
Physical
Mobility
Emotional
Reactions
Sleep
Social
Isolation

Group III

(n ¼ 25)

(n ¼ 25)

BT

AT

p

BT

AT

p

BT

AT

p

47.0  23.4
61.3  31.4
70.5  26.4

42.3  23.5
55.9  39.3
61.5  28.6

0.046*
0.104
0.009*

54.5  21.9
66.6  27.2
77.6  23.0

46.7  20.3
57.9  28.8
63.2  29.7

0.024*
0.135
0.002*

54.0  24.9
54.6  37.1
72.0  25.3

51.6  24.2
47.8  42.4
65.0  31.5

0.260
0.056
0.058

42.1  32.8

35.9  33.2

0.080

45.5  28.3

34.3  26.7

0.125

41.3  34.9

33.3  33.1

0.054

36.9  34.7
14.3  24.8

28.5  31.3
13.8  25.0

0.007*
0.695

40.3  32.2
28.8  27.1

27.6  33.0
21.5  21.4

0.024*
0.125

49.7  35.2
25.6  32.4

40.4  36.7
19.1  25.9

0.060
0.090

Data are expressed as means  standard deviation. BT: Before treatment, AT: After treatment, *p < 0.05.

treatment was 20 min once a day, a total of 10 sessions in two
weeks. We observed the positive effects of balneotherapy and
mud-pack therapy even after three months of the therapy.
The results of daily bathing for 30 min were satisfying in the
treatment of inflammatory diseases [12]. Although our treatment period seems to be lower than previous studies, there is
no difference in its beneficial effect. Furthermore it is clear
that the treatment regimen shows variation in different studies
and no standard treatment protocol is accepted yet.
It was indicated that after balneotherapy there was a reduction in hospital admission and absence from work, associated
with an improvement in socio-economic parameters. Also
there was a decrease in using additional treatments such as
physical and pharmacological therapies [20].
Mud-pack application is another treatment choice for OA
patients. Studies have shown that mud therapy affects several
biochemical markers and has anti-rheumatic actions. It has protective effect on cartilage homeostasis [21,22]. It has a role in
the production of proinflammatory cytokines and in modulating
inflammatory reactions. Mud-pack has a therapeutic activity
due to both antiinflamatory component and thermal effect
[23]. With mud- pack therapy we observed an improvement
in pain and functional capacity and quality of life parameters.
Wigler et al., evaluated the effects of spa therapy on patients with gonarthrosis. They applied three different treatment
regimens including balneotherapy with mineral mud packs,
balneotherapy with mineral free mud packs and tap water
with mineral free mud packs. They observed global improvement in all three regimens [3].
Mostly superficial heating therapy includes paraphin baths,
hot-packs, mud baths, balneotherapy and mineral waters. The
common action mechanism is to increase pain threshold by
affecting sensory and muscle nerve endings. Beta-endorphin
releasing and washing out the pain mediators by peripheral vasodilatation also play a role in producing analgesia and sedation [24]. Furthermore the relaxing influence on muscles and
ligaments are important factors. Also the complex interaction
between central nervous system cytokines and endorphin system may play a role in reducing pain [17].
Finally because of methodological flaws, there are not sufficient data about the efficacy of spa therapy on osteoarthritis.

This study supports the beneficial effects of balneotherapy and
mud pack application on pain management, functional capacity and quality of life parameters. Also they had long lasting
affects during follow-up period (3 months). It may be an alternative method in treatment of knee OA, especially with highrisk of drug-related patients.
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