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Evaluation of the effect of Lake Héviz thermal mineral
water in patients with osteoarthritis of the knee:
a randomized, controlled, single-blind, follow-up study
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Background. Osteoarthritis is the most frequent
joint disease and is a leading cause of pain and lo-
comotor disability in elderly people. The treatment
of osteoarthritis includes non-pharmacological, phar-
macological, and surgical therapies. Silver level evi-
dence has been found concerning balneotherapy in
osteoarthritis.

Aim of the study. The aim of this study was to evalu-
ate how Lake Héviz thermal mineral water therapy
influences pain, knee function, and quality of life in
patients with knee osteoarthritis, compared to the
control group.

Study design. randomized, controlled, single-blind,
follow-up study.

Setting. Spa Héviz and St. Andrew Hospital for Rheu-
matic Diseases

Population. This study included 77 outpatients be-
tween 45 and 75 years of age with mild to moderate
osteoarthritis of the knee meeting the American Col-
lege of Rheumatology classification criteria.

Methods. Patients were randomized into two groups.
In group I (n=38), subjects bathed in Lake Héviz and
in group II (N.=39), patients were treated in a pool
full of tap water. Water temperature was 34°C for both
groups. Participants underwent 30-minute therapy
sessions, five times a week for three weeks. Outcome
measures were pain visual analogue scale scores, ac-
tive flexion degree, knee circumference, stair-climb
time, Western Ontario and McMaster Universities oste-
oarthritis index (WOMAC), and EuroQoL Group 5-Di-
mension Self-Report Questionnaire score (EQ-5D).
Study parameters were recorded at baseline, immedi-
ately after treatment, and after 15 weeks.

Results. Comparison of the two groups revealed a sta-
tistically significant difference in pain visual analogue
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scale scores (P<0.01), active flexion degree (P<0.01),
physical function components of WOMAC (P<0.05),
and EQ-5D scores (P<0.05) even after 15 weeks.
Conclusions. Balneotherapy improved pain, function
as well as the quality of life in patients with knee os-
teoarthritis.

Clinical Rebabilitation Impact. Balneotherapy is
a potentially useful treatment modality for patients
with knee osteoarthritis.

Key worDs: Balneology - Osteoarthritis, knee - Mineral wa-
ters.

Balneotherapy uses the beneficial effects of
naturally occurring mineral waters, gases, and
peloids. Thermal mineral waters are mostly used
for bath therapy. We call immersion when the body
is dipped into water up to substernal height in a
vertical position. The effects of balneotherapy are
partially attributable to the aquatic environment and
its basic physical characteristics (density, specific
gravity, hydrostatic pressure, buoyancy, viscosity,
and temperature of the water) as well as the effects
of substances dissolved in the water.! In addition
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to the inorganic components solved in the water,
organic fractions are also present, and analysis of
the organic substances has also started.2 The exact
mechanism of action of this type of treatment is not
known.3

Balneotherapy is used for medical purposes pre-
dominantly in countries rich in thermal mineral
water.4 In the past decades, several clinical studies,
reviews, and meta-analyses have evaluated the ef-
ficacy of balneotherapy mainly in the treatment of
musculoskeletal disorders.>1

Osteoarthritis is the most common musculoskel-
etal disorder, a slowly progressing, degenerative
process leading to gradual destruction of the articu-
lar cartilage. It predominantly develops in weight-
bearing joints. It can affect every aspect of a person’s
daily life and overall quality of life. The evidence-
based therapeutic recommendations for knee os-
teoarthritis emphasize the importance of reducing
joint pain and stiffness, preserving joint mobility,
and improving physical disability and quality of life.
The guidelines recommend the combination of non-
pharmacological and pharmacological treatments in
individually tailored therapy.12-14

A Cochrane review published by Verhagen et al.
in 2008 was based on the analysis of 7 randomized,
controlled trials. Silver level evidence was found
concerning balneotherapy in osteoarthritis. Because
of the poor methodological quality and the absence
of an adequate statistical analysis and data presen-
tation, the scientific evidence is weak. The authors
emphasize the need for further additional, confirma-
tory studies.1>

Studies involving patients with knee osteoarthritis
and systematic reviews confirmed the analgesic and
knee function improving effect of balneotherapy
as well as its positive influence on quality of life.
However, in most of the studies, bath therapy was
combined with other therapies (exercise program,
massage, showers, mud therapy).1o-19 Furthermore,
only a limited number of previous studies covered
the assessment of quality of life.

Therefore, the primary endpoint of the study was
the evaluation and documenting of the pain-reduc-
ing effect of Lake Héviz thermal mineral water on
knee pain at rest or on exertion in patients with
mild to moderate knee osteoarthritis as well as the
assessment of the therapeutic effect compared to the
control group treated with warmed tap water. The
secondary endpoints included the evaluation of the
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effect of Lake Héviz thermal mineral water on knee
function and quality of life.

Materials and methods

This was a randomized, single-blind, controlled,
parallel-group, follow-up study. The study was con-
ducted in accordance with the Declaration of Hel-
sinki, International Conference on Harmonization/
Good Clinical Practice standards and was approved
by the Regional Research Ethics Committee (Ap-
proval No. 18/2011).

Participants

This study included male and female patients be-
tween 45 and 75 years of age with mild to moderate,
bilateral primary osteoarthritis of the knee (meet-
ing the American College of Rheumatology knee
osteoarthritis classification criteria 20) diagnosed and
documented with imaging techniques (comparative
knee radiograph not older than 2 years). Patients
had been suffering from knee pain characteristic for
osteoarthritis for at least 3 months.

After verbal agreement, the physician of the Rheu-
matology Outpatient Clinic of Keszthely City Hospi-
tal and the rheumatologists of our Institute invited
the patients to join the study, bearing in mind the
inclusion and exclusion criteria. The enrolled pa-
tients received the treatment in an outpatient setting
and they were able to continue their daily activities
and work. The specialists of our Institute and the
members of the Lake Héviz Emergency Medicine
Team were constantly available during the treatment
for the management of side effects and problems
emerging during treatment. Before enrollment, study
participants were informed verbally and in writing
about the purpose of the study and the study proce-
dures. Prior to enrollment, patients read the Patient
Information Sheet and signed the Informed Consent
Form.

Exclusion criteria were conditions and diseas-
es excluding warm water bath treatment (patients
suffering from any severe internal, rheumatic, uro-
genital, or skin disorders or mental illnesses, which
contraindicates bath treatment). Intra-articular corti-
costeroid injection within 1 month prior to the start
of treatment, intra-articular hyaluronic acid therapy
within 6 months prior to the initiation of treatment.
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Physiotherapy within 3 months prior to the start of
treatment. Any change in nonsteroidal anti-inflam-
matory therapy or chondroprotective therapy within
1 month prior to treatment. Patients suffering from
inflammatory rheumatic diseases (rheumatoid arthri-
tis, ankylosing spondylitis, psoriatic arthritis, crystal
arthropathies, etc.), patients with palpable fluid in
the knee. Knee surgery within 6 months prior to the
study; presence of metal implant in the knee joint.
Patients with any previous fractures in the knee
area, and/or knee injury within 6 months prior to
the study. Patients with hip or spinal surgery within
a year preceding the study. Patients with radiculopa-
thy.

Study procedures

The study took place at Spa Héviz and St. Andrew
Hospital for Rheumatic Diseases (H-8380 Héviz, Dr.
Schulhof Vilmos sétany 1, Hungary), from May 2012
to August 2012.

Lake Héviz is a biologically active, natural thermal
lake is located in West Hungary. The spring of the
4.4 hectare lake, comes from a 38 m deep cave. Wa-
ter-output of the lake is 410 L/sec and with this the
total water volume of the lake is replaced in about
every three and a half days. Its temperature never
decreases under 24° centigrade in winter, in summer
it can reach even 37 degrees centigrade. The bed of
the lake is covered with a 6 to 8 m thick mud layer.
Resulting from the eventful earth history and geo-
logical characteristics, the lake forms a hydrogeo-
logical unit together with the surrounding moorland
and marshland, which has a unique, special fauna
characteristic for a hot spring.2!

Patients were randomized into one of the two
treatment groups. One group was treated in a cov-
ered area of Lake Héviz and the control group was
treated in a (1.2 to 1.4 m deep) pool bath filled with
tap water of the same temperature as that of the
thermal water. During the study, the temperature of
the lake bath (34 °C) was the same as that of the
pool bath. Patients received Lake Héviz or pool bath
treatment for 30 minutes 5 days a week, a total of
15 times. Patients were asked not to swim during
bathing.

In order to follow up the patients, they were
constantly under supervision during the treatment.
Patients were considered as having completed the
study if they participated in more than 80% of the
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treatment sessions. Patients did not receive any oth-
er physiotherapy in addition to the bath therapy.
Further balneo/physiotherapy treatment, intraar-
ticular corticosteroid or hyaluronic acid therapy, ar-
throscopic surgery, any change in nonsteroidal anti-
inflammatory therapy or chondroprotective therapy
was not allowed during the study and follow-up.
Participants were evaluated just before treatment
(Week 0), after the end of treatment (Week 3), and
during the follow-up visit (Week 15). Patients were
examined by seven rheumatologists. Before the
study, the study personnel standardized and prac-
ticed joint assessment two times on patients not par-
ticipating in the study. Patients randomized into the
control group were given the opportunity to bath in
the lake for free 15 times after the follow-up visit.

Randomization and blinding

Patients were randomly assigned into two groups
following simple randomization with a computer-
generated sequence. The randomizer was not in-
volved in the conduction of the study. The rand-
omizer received the information about the patients
in e-mail. The person performing the statistical anal-
ysis did not participate in the randomization proc-
ess. After randomization an independent person as-
signed the participants to the appropriate groups.

Baseline and post-therapy assessments were per-
formed by rheumatologists. The same patient was
examined by the same physician every time. The ex-
aminers were blinded regarding the received thera-
py. Patients were told not to inform the study doctor
about whether they received balneotherapy in Lake
Héviz or in the pool.

Evaluations

— Visual analogue scale (VAS): characteristics of
knee pain and condition were assessed on a 0-100
mm scale as follows:

— VAS I: knee pain at rest, as rated by the
patient;

— VAS II: knee pain on exertion, as rated by
the patient;

— VAS III: condition of the knee, as rated by
the patient;

— VAS IV: condition of the knee, as rated by
the investigator;

— WOMAC (Western Ontario and McMaster Uni-
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versities Arthritis) index: a self-report questionnaire
was used to characterize knee joint pain, joint stiff-
ness, and physical function. The VAS version of the
index was used, with the patient assessing each
question on a 0-100 mm VAS;?2

— Angle of knee flexion on the left and right side
measured by a goniometer (angle);

— Knee circumference (cm);

— Stair-climb time in seconds to walk up 22 stairs
in the pool bath building of the hospital;

— EQ-5D a self-report questionnaire for the meas-
urement of general health-related quality of life.2

Thermal water composition

The thermal mineral water of Lake Héviz is rich in
dissolved and gas components, thereby it combines
the favorable characteristics of carbonate, sulfur,
calcium, magnesium, hydrogen carbonate and very
light radon-containing waters.

The characteristics and composition of Lake Héviz
water are shown in Table I.

Statistical analysis

Sample size calculation was based on power analy-
sis (0=0.05, B=0.80, effect size=0.65). Results were proc-
essed and evaluated in Microsoft Excel. For the statistical
comparison of the samples, self-controlled and group-
controlled methods: one-sample (paired) and two-sam-
ple t-tests were used. The analysis of the results was
conducted by intention to treat. In order to avoid over-
estimation of the therapeutic effect, data from dropped-
out patients were replaced by data of the last measure-
ment. The level of significance was set at P<0.05.

EFFECT OF LAKE HEVIZ THERMAL MINERAL WATER IN PATIENTS WITH OSTEOARTHRITIS OF THE KNEE

Results

Of the 77 patients included in the study, 75 com-
pleted more than 80% of the therapy sessions. De-
mographic and baseline clinical characteristics of
patients are shown in Table II. Treatment groups
were similar with regard to demographic data and
baseline clinical characteristics. Two patients discon-
tinued the treatment (1 patient in the thermal group
and 1 patient in the control group). Two patients in
the control group did not attend the Visit 3. Disposi-
tion of patients is presented in Figure 1.

Examination of the knee revealed an improve-
ment in the pain parameters measured by VAS scale
in both study groups. After the 3-week treatment,
patients receiving thermal water therapy showed a
significant therapeutic response compared to the
control group, with a decrease in VAS I, VAS 1II, VAS
M1, and VAS IV scores (P<0.01D). During the follow-up
period, long-term significant improvement was seen
in all of the VAS scales (P<0.01). All three dimensions
of the WOMAC index (pain, joint stiffness, function)
showed major improvement after the treatment and
during the follow-up period, than in the control
group. Comparing the changes in the study groups
after the treatment, all parameters of the WOMAC
index showed significantly better improvement in
the thermal water-treated group (pain P<0.05, stiff-
ness P<0.01, function P<0.01), during the follow-up
only in function score (P<0.05). Knee function and
movement were characterized by changes in flex-
ion angles. Knee flexion improved in both knee in
both groups. Improvement of joint function was sig-
nificantly better in the thermal water-treated group
than in the control group after the treatment (right

TABLE L.——Cbharacteristics and composition of Lake Heviz water.
Total hardness of water 198 CaO mg/L
pH 7.14

in summer: 32-35 °C
in winter: 24-26 °C

Water temperature

Sodium 21.7 mg/L Chlorine 25.0 mg/L
Potassium 6.45 mg/L Iodine 0.02 mg/L
Magnesium 36.1 mg/L Fluoride 1.18 mg/L
Calcium 82.1 mg/L Hydrogen carbonate 384 mg/L

Iron 0.24 mg/L Sulphate 63.0 mg/L
Ammonium 0.22 mg/L H,S 0.10 mg/L

Free CO, 20.9 mg/L Filtered sulfur 23.3 mg/L
Dissolved O, 2.85 mg/L Unfiltered sulfur 23.5 mg/L
Others mud, radon, meta borid acid, meta silica acid, organic acid, special ecosystem
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TABLE I.—Demographic data and other baseline clinical characteristics of the patients by treatment group.

Thermal water Control
Enrolled N.=38 N.=39
Male/female 8/30 9/30
Age 65.6 (6.4) 655 (7.7
VAS T at rest 33.6 (23.4) 33.2 (21.8)
VAS II on exertion 55.2 (20.2) 58.0 (20.9)
VAS III patient’s assessment 52.1 (20.D) 53.5 (16.0)
VAS IV physician’s assessment 46.2 (15.0) 51.2 (16.1)
WOMAC Pain 38.5(23.5) 46.6 (19.9)
Stiffness 49.4 (26.9) 51.2 (20.6)
Function 43.4 (21.7) 44.5 (17.8)
Knee Flexion, right side 109.1 (15.5) 111.3 (18.5)
Flexion, left side 112.6 (12.5) 113.3 (17.4)
Circumference, right side 40.4 (3.7) 40.9 (4.3)
Circumference, left side 40.3 (3.8) 40.7 (4.5)
Stair-climb time 20.3 (3.6) 219 (5.D
EQ-5D 0.6281 (0.2406) 0.6005 (0.2035)
EQ-5D VAS 59.1 (16.6) 54.7 (15.9)

Assessed for eligibility (N.=100)

e Excluded (N.=23)
> o Not meeting inclusion criteria (N.=23)
e Decline to participate (N.=0)

Patients randomly allocated to treatment (N.=77)

'

o Allocated to intervention group (N.=38)
* Received allocated intervention (N.=37)
¢ Did not receive allocated intervention N=1)

(1 —knee joint inflammation)

e Allocated to control group (N.=39)
 Received allocated intervention (N.=38)
¢ Did not receive allocated intervention (n=1)

(1 - Erysipelas)

!

'

Lost to follow-up (N.=0)

(lack of compliance)

Lost to follow-up (N.=2)

(lack of compliance)

e Analyzed intention to treat

(N.=38)

e Analyzed intention to treat
(N.=39)

Figure 1.—Disposition of the patients.

side P<0.01, left side P<0.05). Similar results were
obtained during the follow-up period (both sides
P<0.01). As a response to treatment, stair-climb time
decreased in both groups; patients completed the

unit distance in a shorter period of time. Stair-climb
time was slightly more decreased in the thermal wa-
ter-treated group than in the control group when
compared to baseline. The difference between the
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two groups was not significant. The utility index of
the EQ-5D questionnaire showed permanent and sig-
nificant improvement of general health-related qual-
ity of life in the thermal water-treated group com-
pared to the control group after the treatment, and
during the follow-up period (P<0.05). The respond-
ers’ self-rated health measured on the EQ-5D VAS
scale slightly improved, but the changes were not
statistically significant between the two groups. The
measured values, the changes compared to baseline,
and statistical data are presented in Table TIII.

Discussion

In this randomized, controlled, single-blind,
follow-up study we evaluated the effectiveness of

EFFECT OF LAKE HEVIZ THERMAL MINERAL WATER IN PATIENTS WITH OSTEOARTHRITIS OF THE KNEE

thermal mineral water on pain, function and quality
of life in patients with knee osteoarthritis. The pri-
mary endpoint parameters indicating pain at rest and
on exertion measured on a visual analogue scale
and the secondary endpoint parameters such as the
physical function parameter of the WOMAC index,
angle of knee flexion, and index values of the EQ-
5D global health-associated quality of life question-
naire showed greater improvement and were statis-
tically significant and more durative in the thermal
water-treated group compared to the control group.
The difference in the above mentioned parameters
were significant between the two groups at the end
of treatment and during the follow-up period. No
adverse reactions were observed during treatment
sessions or during the whole study period.

The results of our study demonstrated explicity

TaBLE IIl.—Measured values, changes from baseline, and statistical data of groups at various time points of the study.

Assessment 2 (3 weeks later)

Assessment 3 (15 weeks later)

Changes from baseline

Group
comparison

Group

Changes from baseline !
comparison

This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one copy of this Article. It is not permitted to make additional copies
(either sporadically or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other
means which may allow access to the Article. The use of all or any part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is
not permitted. It is not permitted to remove, cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Atrticle. It is not permitted to frame or use framing techniques to enclose any trademark, logo,
or other proprietary information of the Publisher.

Thermal water Control Thermal Thermal water Control Thermal
Mean Mean wa_ter Mean Mean wa_ter
95% CI 95% CI Control 95% CI 95% CI Control
VAS T -21.1 -3.7 P<0.01 -18.8 -2.8 P<0.01
-27.7 to -14.6 9.6102.2 -26.0 to -11.5 -10.5 to 5.0
VAS 11 -22.8 -0.8 P<0.01 -19.0 -2.4 P<0.01
-27.1to -18.5 -12.0 to -1.7 -25.6to -12.4 -8.8 to 4.0
VAS 111 -21.7 -8.5 P<0.01 -19.9 -6.2 P<0.01
-27.1to0 -16.3 -13.1 to -3.9 -27.1to -12.8 -11.0to -1.3
VAS IV -15.1 -8.0 P<0.01 -16.5 -5.6 P<0.01
-18.6 to -11.5 -11.7 to -4.3 -21.3to -11.7 9.8to-1.3
WOMAC Pain -11.9 -5.5 P<0.05 -9.2 -6.8 NS
-16.7to -7.1 9510 -1.6 -15.2to -3.2 -10.4 to -3.1
Stiffness -18.2 -3.6 P<0.01 -14.0 7.1 NS
-24.7 to -11.7 -7.8'1t0 0.7 -21.9to -6.2 -12.4to -1.8
Function -15.5 -2.7 P<0.01 -12.0 -3.9 P<0.05
-20.0 to -11.0 -5.7t0 0.3 -18.6 to -5.4 -7.9 t0 0.1
Knee Flexion right side 15.4 6.1 P<0.01 14.9 5.9 P<0.01
11.7 to 19.1 1.8 to 10.5 11.9 to 17.9 241095
Flexion left side 11.9 3.3 P<0.05 14.7 2.8 P<0.01
4.7 t0 19.2 0.7 to 6.0 11.4 to 18.1 -0.9 to 6.6
Circumference right side -0.3 -0.1 NS -0.4 -0.2 NS
-0.7 to 0.1 -0.3to0 0.1 -0.8 to 0.0 -0.7 to 0.4
Circumference left side -0.4 -0.1 NS -0.6 0.2 NS
-0.8 to -0.1 -0.4t0 0.2 -1.1 to -0.1 -0.4t0 0.7
Stair-climb time -3.2 -1.6 NS -1.5 -1.4 NS
-4.3 to -2.2 -3.0to -0.3 -3.1t0 0.1 -2.3t0-0.4
EQ-5D 0.1606 0.0634 P<0.05 0.1062 -0.0263 P<0.05
0.0975 to 0.2237 0.0 to 0.1268 0.0328 to 0.1797 -0.1073 to 0.0547
EQ-5D VAS 6.1 2.5 NS 5.1 -4.4 NS
-1.5to 13.6 -2.5t0 7.4 -2.1to12.3 -10.7 to 2.0
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the effects of thermal mineral water, in the short and
long term, compared to the control group who were
treated with the tap water. The decrease in pain was
not only statistically but also clinically significant. In
our own study the VAS scales for the reduction in
pain showed a more informative response. The vast
majority of studies compared the thermal mineral
water treatment for outpatient care with a group not
receiving such treatment.18, 24, 25

Many Hungarian, Turkish, Israeli author study
compares the treatment of thermal mineral water
with tap water treatment. Studies were carried out on
treatment with waters of different mineral content.
Similar to our results in previous studies compar-
ing the efficacy of balneotherapy applied as a 15 to
18 day course to tap water control in patients with
knee osteoarthritis,26:27 a significant decrease in pain
was observed. Some patients in the group treated
with tap water also showed improvements which
confirms the well-known analgesic effect of hot
water, but the effect of short-term thermal mineral
water proved to be significantly better.28 This has
ratified a systematic review and meta-analysis pub-
lished by Bender and associates in 2013 which ana-
lyzed the pain-reducing effect of balneotherapy.
Based on their results, regardless of the composition
of the mineral water, balneotherapy significantly de-
creased joint pain in patients with chronic low back
pain and knee and hand osteoarthritis.2

After the treatment, the WOMAC index parameters
of pain, stiffness, physical function and even long-
term physical function showed significant clinical
improvements.

Reduction in pain and improvement in WOMAC
scores were most prominent after the treatment
course; and at Week 15 this effect already showed a
decreasing trend.

These results differ from the results of Fioravanti
and associates published in 2012, who compared
the effects of balneotherapy with routine regular
outpatient care and found further reduction in pain,
parameters of WOMAC and Lequesne indexes at the
3-month follow-up visit.24

In contrast, if the thermal mineral water treat-
ment was applied intermittently twice a week for 6
weeks, no significant difference was observed be-
tween the treatment group and the tap water-treated
control group in pain decrease, improvement in the
Lequesne and WOMAC indexes, and improvement
in the parameters of the SF-36 questionnaire.3
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Few previous studies have focused on the
assessment of changes in the physical state.
Our results of knee flexion, showed significant
improvement after treatment compared to the
control group and during follow-up as well. The
stair climb speed improved in both groups, although
the change in the thermal mineral water treated
group was greater, but no significant difference was
observed when comparing the groups.

In contrast to our results in a study by Kovacs
and Bender it was showed that the stair-climb
time improved significantly following 3 week
balneotherapy.2”

Only a limited number of studies evaluated the
effect of balneotherapy on quality of life.

In our study, EQ-5D a self-report questionnaire
was evaluated, after the treatment and during the
3-month follow-up period, significant improvement
was noted.

In other studies, using the SF-36 questionnaire 30
and the Arthritis Impact Measurement Scales,2¢ a
significant improvement in quality of life was seen
at the end of the treatment course and during the
3-month follow-up period.24 31

In studies where balneotherapy was combined
with exercise and other treatments,'8 19 even in
case of severe knee osteoarthritis,2> pain decrease
as well as improvement in muscle strength, walk-
ing distance, physical function, and quality of life
was found to be more significant and longer term.
These results were supported by a multicentre study
involving a large number of patients.32

With regard to the common side effects of con-
tinuous pharmacological, NSAID therapy, a balneo-
therapy course can be a useful therapeutic tool or
adjunctive therapy in the treatment of knee osteo-
arthritis.

Our study has some limitations. First, those pa-
tients, who bathed in the covered part of the lake,
were not allowed to swim, due to the deepness of
the water, they had a better opportunity to move
around. This might have influenced the improve-
ment in function.

Further studies should include larger sample,
maybe as a multicenter study. A larger number of
patients would have increased the power of the
study.

Furthermore, patients were not blinded to the re-
ceived therapy. Bathing in the lake did not make the
application of the double-blind method possible. In
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the future the double-blind method should be used
with the tap water control group to ratify the effec-
tiveness of the thermal water treatment.

On the other hand patients randomized into the
control group were given the opportunity to bathe
in the lake for free 15 times after the follow-up visit.
This could have led to the results being influenced,
however, this contradicts the documented
improvement of the control group also.

Finally, in a future study it would be useful to
design longer follow-up periods and to associate it
with a study into its cost-effectiveness.

Conclusions

This randomized, tap water-controlled, single-
blind study supported the efficacy of balneotherapy
in the treatment of patients with mild to moderate
osteoarthritis of the knee. Our results showed sig-
nificant improvement in knee pain reduction, knee
function, and quality of life and these changes were
measurable even 12 weeks after the treatment.

This modality is another proven adjunct to the
therapeutic armamentarium comprising, among
others, drug treatment and physiotherapy.
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